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INTRODUCTION 

THIS DOCUMENT CONTAINS A DES'RIPTION OF THE EXECUTIVE COMPONENT 
OF THE OPERATING SYSTEM FOR THE UNIVAC 1108 COMPUTER AND TAKES THE 
FORM OF A PROGRAMMERS REFERENCE MANUA~ (PRM). THE EXECUTIVE IS 
DESIGNED TO OPERATE AS A MASTER CONTROL PR06RAM WHICH ESTABLISHES 
THE EFFICIENT MULTI-PROGRAMMING ENVIRONMENT NEEDED FOR UTILIZING 
THE FULL CAPABILITIES OF THE UNIVAC 1108 MULTI-PROCESSOR SySTEM. 
THIS MANUAL INCLUDES DETAILS OF UTILIZATION PROCEDURES AND 
FUNCTIONAL CAPABILITIES BUT DOES NOT IN ALL CASES PRESENT THE 
DETAILED PROGRAMMING LOGIC WHICH MAKES POSSIBLE THOSE PROCEDURES 
AND CAPABILITIES. 

THE FIRST OPERATIONAL V~RSION OF THE EXECUTIVE SYSTEM IS FOR THE 
UNIT PROCESSOR CONFIGURATION, THE INTERFACE OF THE USER TO THE 
EXEC IS THAT SHOWN, THE SAME INTERFACE WILL BE USEe IN THE 
MULTI-PROCESSING VERSION WITH ADDITIONS MADE FOR CONTROL AND U5E 
OF NEW FEATURES AVAILABLE ONLY IN THE MULTI~PROCESSOR 
CONFIGURATION. ALL SYSTEM SHIPMENTS WILL INCLUDE A 'SySTEM 
MEMORANDUM' WHICH OETAI~S THE CHARACTERISTICS OF THE CURRENT 
SYSTEM. THE MEMOS ~ILL POINT OUT THE VARIOUS ADDITIONS OR 
ENHANCEMENTS MADE AS THE SYSTEM IS UPDATED. 

INCLUDED IN THIS MANUAL ARE SECTIONS ESTABLISHING THE 
OPERATIONAL REQUIREMENT FOR THE EXECUTIVE SYSTEM, EXPLAINING 
CERTAIN BASIC CONCEPTS NECESSARY FOR EXECUTIVE SYSTEM 
OPERATIONS •• IN THE REAL-TIME, BATCH AND DEMAND (OR 
'CONVERSATIONAL') MODES, AND OUTLINING THE ORGANIZATION OF THE 
SYSTEM, THESE GENERALIZED INTRODUCTORY SECTIONS ARE FOLLOWED BY 
MORE DETAILED EXPLANATIONS OF THE E~ECUTIVE CONTROL LANGUAGE, 
BATCH~PROCESSING OPERATIONS. DEMAND-PROCESSINe OPERATIONS, 
REAL-TIME PROCESSING OPERATIONS, AND THE PROCESSING SUPERVISOR. 
AFTER THIS CLARIFICATION OF THE MAJOR SYSTEM COMPONENTS AND 
OPERATIONS, SECT10NS ARE PRESENTED ON oT~ER COMPONENTS OF THE 1108 
EXECUTIVE SYSTEM. 
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1. EXECUTIVE SYSTEM DESIGN CRITERIA 

1.1, OPERATIONAL CAPABI~ITIES 

TO TAKE MAXIMUM ADVANTAGE OF THE SPEED AND HARDWARE 
CAPABILITIES OF THE UNIVAC 1108 COMPUTER ANO TO MAKE EFFECTIVE USE 
OF A GIVEN HARDWARE CONFIGURATION, A COMP~EX INTERNA~ OPERATING 
ENVIRON~ENT HAS BEEN CREATED. 

THIS ENVIRONMENT AL~OWS FOR THE CONCURRENT OPERATION OF MAN' 
PROGRAMS. IT AL~OWS THE SYSTEM TO REACT IMMEDIATELY TO THE 
INQUIRIES, REQUESTS, AND OEMANOS OF MANY OIFFERENT USERS AT LOCAL 
AND REMOTE STATIONS, IT A~LOWS FOR THE STRINGENT DEMANOS O~ 
REAL-TIME APPLICATIONS' IT IS ABLE TO STORE, FILE, RETRIEVE AND 
PROTECT LARGE BLOCKS OF DATA. AND IT MAKES OPTIMUM USE OF A~L 
AVAILABLE HARDWARE FACILITIES, WHILE MINIMIZING JOB TURNAROUND 
TIME. 

ONLY THROUGH CENTRAL CONTROL OF ALL ACTIVITIES OF THE ~NIVAC 
1108 CAN THIS ENVIRONMENT OF THE COMBINED HARDWARE AND SOFTWARE 
SYSTEMS BE FULLY ,ESTABLISHED ANO MAINTAINED TO SATISFY THE 
REQUIREMENTS OF A~L APPLICATIONS, THIS RESPONSIBILITY FOR 
EFFICIENT, FLEXIBLE, CENTRALIZED CONTROL IS BORNE BY THE EXEC, 
THE EXEC CONTROLS ANO COORDINATES THE FUNCTIONS OF THIS COMPLEX 
INTERNAL ENVIRONMENT AND, BY PRESENTING A RELATIVELY SIMPLE 
INTERFACE TO THE PROGRAMMER. ALLOWS HIM TO USE THE SYSTEM EASILY 
WHILE RELIEVING HIM OF CONCERN FOR THE INTERNAL INTERAeTION 
BETWEEN HIS PROGRAM ANO OTHER CO~EXISTENT PROGRAMS. 

1.2. EXEC RELATION TO OTHER SYSTEM COMPONENTS 

THE UNIVAC 1108 EXECUTIVE SYSTEM INCLUDES A COMP~ETE SET OF 
SOURCE-LANGUAGE PROCESSORS INCLUDING FORTRAN V, COBOL' ALGOL AND 
THE ASSEMBLER. THE OPERATION OF AL~ OF THESE PROCESSORS IS 
CONTROLLED BY THE EXEC FOR THE USER OF THE SYSTEM. BY THE 
EXECUTIVE'S ASSUMPTION OF THE RESPONSIBILITY FOR: 1) CALLING IN 
PROCESSORS AS REQUIRED, 2) PROVIDING INPUTS TO THE PROCESSORS, 3) 
STORAGE AND MAINTENANCE OF THE OUTPUTS OF THE PROCESSORS. AND 4) 
THE INTEGRATION OF ACTIVITIES INVOLVING SEQUENCES OF PROCESSOR 
CALLS, A PROCESSOR'S OPERATION CAN BE CONFINED TO THE ACTUAL 
PROCESSING INVOLVED IN A SINGLE ACTIVITY. THE EXECUTIVE SYSTEM 
WILL TAKE CARE OF ALL OTHER FUNCTIONS, 

1 
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OTHER COMPONENTS OF THE 1108 SOFTWARE SYSTEM SUCH AS 
SORT/MERGE, APT, PERT/COST, ANO LP (LINEAR PROGRAMMING) INTERFACE 
WITH THE EXECUTIVE SYSTEM IN A SIMILAR MANNER. 

1,3, FUNCTIONAL OBJECTIVES 

THE PRIMARY OBJECTIVES IN THE DESIGN OF THE 1108 EXECUTIVE 
SYSTEM ARE AS FO~LOWS: 

l,TO OPTIMIZE MACH.INE FACILITIES USAGE, AND AT THE SAME TIME 
OPTIMIZE INTERACTION FOR ALL USERS BY THE USE OF 
MULTI-PROGRAMMING/MULTI~PROCESSING TECHNIQUES. 

2.TO MAKE AVAILABLE TO REMOTE USERS THE COMPLETE FACILITIES OF 
THE 1108 SYSTEM, 

3.TO PROVIDE AN EXECUTIVE CONTROL LANGUAGE WHOSE STRUCTURE WILL 
ALLOW SIMPLE PROGRAMS TO HAVE A SIMP~E MEANS OF EXPRESSING 
THEIR REQUIREMENTS. 

~.TO PROVIDE T~E FLEXIBILITY TO EXPRESS A COMPLEX ENVIRONMENT 
FOR COMPLEX PROGRAMS. 

5.TO PROVIDE A BROAD AND EASILY-USED SPECTRUM OF PROGRAM CON­
STRUCTION, MANIPULATION, AND CHECKOUT AIDS, INCLUDING T~E PER. 
MANENT STORAGE OF PROGRAM ELEMENTS ON RANDOM-ACCESS DEVICES. 

6.TO PROVIDE FOR TASKS TO BE EXECUTED IN EITHER BATCH, DEMAND, 
OR REAL-TIME MODE. 

7.TO PROVIDE A SIMPLE AND FLEXIBLE MEANS OF COMPLETE SOFTWARE 
SYSTEM GENERATION AND MAINTENANCE AT THE INDIVIDUAL 
INSTALL.ATION. 

e.TO PROVIDE SYSTEM INVULNERABILITY TO PROGRAMMING ERROR AND, 
AS FAR AS IS REASONABLE, HARDWARE tRRORS. 

9.TO PROVIDE THE SIMPLEST POSSIBLE OPERATIONAL CHARACTERIS­
TICS CONSISTENT WITH FULL UTILIZATION OF THE CAPAeILITES 
OF THE SYSTEM. 

1.~. RANGE OF EX~CUTIVE SYSTEM CAPABILITIES 

THE TECHNICAL CAPABILITIES OF THE UNIVAC 1108 EXECUTIVE SYSTEM 
SPAN A BROAD SPECTRUM OF DATA PROCESSING ACTIVITIES. ITS DESIGN 
IS SUCH THAT NO PENALTIES OF INEFFICIENCY ARE IMPOSED UPON ONE OF 
THESE ACTIVITIES BY THE SUPPORT PROVIDED FOR THE OTHER ACTIVI~ 
TIES. AN INSTALLATION NOT INTERESTED IN UTILIZATION OF THE FULL 
SPECTRUM MAY SPECIFY CAPABILITIES TO BE ELIMINATED AT SYSTEM 
GENERATION TIME. 

l'~tl. BATCH PROCESSING 

FOREMOST AMONG SYSTEM CAPABILITIES IS THE SUPPORT PROVIDED FOR 
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BATCH PROCESSING. DESIGN EMPHASIS HAS BEEN P~ACEO UPON THE 
ACHIEVEMENT OF EASE OF RUN PREPARATION AND SUBMISSION, 
MINIMIZATION OF JOB TURN-AROUND TIME, ANO MINIMIZATION OF OPERATOR 
INTERVENTION AND DECISION REQUIREMENTS, RUN SUBMISSION MAT COME 
FROM MANY SOURCES, REMOTE AND CENTRAL, THESE VARIOUS INPUTS 
THROUGH THE EXEC'S USE ANO CONTRO~ OF EFFICIENT MULTI-PROGRAMMING 
TECHNIQUES, MAY UNDERGO WHAT IS ESSENTIA~LY SlMU~TANEOUS INPUT, 
PROCESSING. AND OUTPUT. THUS, IN A DEMANDING ENVIRONMENT, THE 
FULL CAPABILITIES OF THE 1108 CAN BE UTILIZED EFFICIENT~Y. 

l'~t2. DEMAND PROCESSING 

THE EXEC PROVIDES SIMU~TANEOUS USE OF THE 1108 BY MANY USERS AT 
REMOTE CONSOLES TO OPTIMIZE THE USER/SySTEM INTERACTION RATE. 
EACH USER SHARES CONTRO~ OF THE COMPUTATIONAL FACILITIES AND HAS 
THE FULL CAPABILITY OF THE 1108 CONFIGURATION AT HIS DISPO~AL. 

THE DEMAND MODE OF PROCESSING IS INITIATED AND CONTAOL~EO BY 
THE EXECUTIVE CONTROL LANGUAGE. COMMANDS ARE INPUT VIA THE USER'S 
REMOTE CONSOLE ON A CONVERSATIONAL BASIS, THAT 15, AN IMMEDIATE 
SYSTEM RESPONSE WIL~ BE APPARENT. 

PROVISIONS ARE MADE FOR: 1) DIALED COMMUNICATION CONNECTION 
IN ADDITION TO LEASED ~lNES AND REMOTE CONSOLES ON SITE' 2) PAPER 
TAPE INPUT ALLOwING PRE-TYPED COMMAND pROGRAMS WITH DATA FGR HIGH 
EFFICIENCY COMMUNICATION TRANSMISSION. 3) USER COMMUNICATION WITH 
THE COMPUTER CENTER, OTHER CONSOLES AND THE EXEC ITSE~F. 

1.~,3. REAL-TIME PROCESSING 

A BASIC RESPONSIBILITY OF THE EXEC IS TO ASSIST REAL-TIME 
COMMUNICATIONS(RT/C) PROGRAMS WITH EXEC FUNCTIONS PROVIDED TO 
ALLOW RTle PROGRAMS TO APPROPRIATELY INFLUENCE THE EXEC AND THE 
MULTI-PROGRAM BACKGROUND. NO ATTEMPT IS MADE TO GENERALIZE THE 
CONTROL REQUIRED IN EACH RTle PROGRAM IN RECOGNITION OF THE 
SPECIFIC TAILORING OF A RT/C PROGRAM TO BOTH THE HARDWARE 
CONFIGURATION AND THE pROCESS CONTRO~LEO. 

EXEC IS SENSITIVE TO THE NATURE OF RT/C PROCESSING AND PROVIDES 
APPROPRIATE MECHANISMS FOR: LOCKOUT PROTECTION FROM SIMULTANEOUS 
RECORD ACCESS CURING PROGRAM EXECUTION' PRIORITY SENSITIVITY' . 
PROTECTION TO RT/t PROGRAMS FROM INTERFERENCE BECAUSE OF PERIPH­
ERAL ACCESS OF BACKGROUND PROGRAMS (SEARCH FUNCTIONS,ETC.). 

INTERFACE WITH NON-STANDARD PERIPHERA~S CAN BE AT THE HAROWARE 
LEVEL (1/0 COMMANDS AND INTERRUPTS), EXEC AWARENESS OF INOIVI0UA~ 
TRANSMISSION LINES PROVIDES FOR ADEQUATE RESPONSE AND FLEXI­
BILITY, 
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1.5. PROGRAM PROTECTION 

THE MULTIPROGRAMMING CAPABILITIES OF THE EXECUTIVE SYSTEM 
IMPLIES THAT MANY UNRELATED PROGRAMS MAY BE RESIDING IN MAIN 
STORAGE AT THE SAME TIME. SUCH PROGRAMS MAY BE REAL-TIME RUNS, 
PRODUCTION RUNS, CLASSIFIED RUNS, OR SIMPLE DEBUGGING RUNS. 
INFRINGEMENT OF PRIVACy IN SUCH A MIXTURE IS HIGHLY PROBABLE 
ESPECIALLY IN CASES WHERE DEBUGGING RUNS ARE EXECUTING, T~E 
KNOWLEDGE OR IGNORANCE OF AN INVASION MAY RANGE FROM LITTLE OR NO 
CONCERN FOR SOME RUNS TO GREAT CONCERN FOR CLASSIFIED OR REALTIME 
RUNS, 

TO COMBAT THIS INVASION, INTENTIONAL OR UNINTENTIONAL, THE 
EXECUTIVE SYSTEM HAS UNIQUE FEATURES THAT AUTOMATICALLy GUARANTEE 
ABSOLUTE PROTECTION FOR EACH PROGRAM, THE PROTECTION GUARDS 
AGAINST TWO FORMS OF INVASION, DIRECT ANO INDIRECT. 

DIRECT PROTECTION SAFEGUARDS ALL PROGRAMS IN MAIN STORAGE fROM 
AN ACTIVE PROGRAM THAT MAY ATTEMPT TO READ, WRITE, OR JUMP INTO 
ANOTHER PROGRAM AREA, THIS SAFEGUARD IS EFFECTED BY 'LOCKING OUT' 
ANY AREA OF MAIN STORAGE THAT IS NOT ASSIGNED TO THE PRESENTLY AC­
TIVE PROGRAM OR, IN EFFECT, fLOCKING IN' THE ACTIVE PROGRAM. ANY 
ATTEMPT TO PERFORM ANY OF THE ABOVE FUNCTIONS IS IMMEDIATELY 
REPORTED TO THE EXECUTIVE SYSTEM. 

INDIRECT PROTECTION IS REALIZED BY RESERVING CERTAIN CONTROL 
FUNCTIONS FOR THE EXC~USIVE USE OF THE EXECUTIVE SYSTEM, THESE 
FUNCTIONS ARE OF THE TYPE THAT COULD CAUSE A SYSTEM MALFUNCTION 
AND, IN TURN, A PROGRAM MALFuNCTION IF ERRONEOUSLY USEe. THE 
EXECUTIVE SYSTEM WILL pROHIBIT THE USE OF THESE FUNCTIONS. 

IN BOTH FORMS OF PROTECTION, THE EXECUTIVE SYSTEM IS, IN 
REALITY, GUARANTEEING ITS OWN SAFETY FROM ABUSES THAT MAY PROVE 
CATASTROPHIC TO THE SYSTEM, 

1,6. MASS STORAGE UTILIZATION TECHNIQUES 

THE UNIVAC 1108 EXECUTIVE SYSTEM IS DESIGNED TO PROVIDE 
INSTALLATIONS wITH AN EFFECTIVE AND EFFICIENT UTILIZATION of THE 
MASS STORAGE OEVICES AVAILABLE WITH THE 1108, THE RESULT IS AN 
UNPRECEDENTED ABILITY TO RELIEVE OPERATORS AND PROGRAMMERS OF 
RESPONSIBILITIES IN MAINTAINING ANO PHySICALLY HANDLING CARDS, 
MAGNETIC TAPES, ETC" THUS ELIMINATING MANY OF THE ERRORS WHICH 
PREVIOUSLY ACCOMPANIED THE USE OF LARGE-SCA~E SOFTWARE SYSTEMS. 
AT THE SAME TIME, THE OVERALL EFFICIENCY OF OPERATION IS 
CONSIDERABLY IMPROVED. 
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PROVISIONS ARE MADE FOR THE MAINTENANCE OF PERMANENT DATA FI~ES 
AND PROGRAM FILES ON THE MASS STORAGE DEVICES, wITH FUL~ FACI~­
ITIES FOR MODIFICATION AND MANIPULATION OF THESE FI~ES, SECURITY 
MEASURES ARE INVOKED BY THE EXECUTIVE SYSTEM TO INSURE THAT FILES 
ARE NOT SUBJECTED TO UNAUTHORIZED USE. AS UNUSED MASS STORAGE 
SPACE APPROACHES EXHAUSTION, PROVISIONS ARE ALSO MADE WITHIN T~E 
EXECUTIVE SYSTEM FOR AUTOMATIC RELOCATION OF FILES OF LOW 
USAGE-FREQUENCY TO MAGNETIC TAPE, WHEN THE USE OF FILES RELOCATED 
IN SUCH A MANNER IS REQUESTED, THEY ARE RETRIEVED AND RESTORED, 
UNDER CONTROL OF THE EXECUTIVE SYSTEM, WITH NO INCONVENIEN~E TO 
THE USER, FOR THE MOST PART, DYNAMIC ASSIGNMENT OF MASS STORAGE 
SPACE IS AVAILABLE TO THE USER VIA THE EXECUTIVE SYSTEM, TO 
FACILITATE EFFICIENT UTILIZATION OF AVAILAB~E FACILITIES, THE USER 
IS ALSO ABLE TO RETURN PORTIONS OF MASS STORAGE TO GENERAL USE AS 
HE FINISHES WITH THEM, 

1.7. PROGRAM FILES 

1,7.1. BASIC CONCEPT 

THE CONCEPT OF A PROGRAM FILE IS FUNDAMENTAL TO AN 
UNDERSTANDING OF THE 1108 SOFTWARE SYSTEM, A PROGRAM FILE IS 
ESSENTIALLY A NAMED SET OF ELEMENTS. THE FILE NAME 15 THE PRIME 
IDENTIFIER FOR THE SET OF ELEMENTS. TO IDENTIFY ANO LOCATE THE 
ELEMENTS WITHIN A PROGRAM FILE, A TABLE OF CONTENTS IS CREATED, 
AND MAINTAINED WITHIN THE PROGRAM FILE BY THE SYSTEM. 

1.7,2. PROGRAM FILE ELEMENTS 

WITHIN THE TABLE OF CONTENTS, EACH ELEMENT WITHIN THE PROGRAM 
FILE IS UNIQUELY IDENTIFIED BY THE FOLLOWING FOUR PARAMETERS: 

1. EL.EMENT TYPE 
2. EI.EMENT NAME 
3. ELEMENT VERSION 
4, ELEMENT CYCLE 

ALSO INCLUDEO ARE VARIOUS OTHER PARAMETERS SUCH AS THE DATE OF 
ELEMENT CREATION ANO THE CURRENT RELATIVE LOCATION OF THE ELEMeNT 
ON MASS STORAGE, 

THE ELEMENTS CONTAINED WITHIN A PROGRAM FI~E ARE OF THE 
FOLLOWING THREE TYPES: 

1. SOURCE LANGUAGE, OR MORE GENERA~LY, VARIABLE ~ENGTH 
DATA IMAGES 

2. RELOCATABLE BINARY 
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TYPICA~ SOURCE·LANGUAGE ELEMENTS ARE THE FOL~OWING: 

1. FORTRAN SOURCE PROGRAM 
2. COBOL SOURCE PROGRAM 
3. ASSEMB~ER SOURCE PROGRAM 
~. CO~LECTOR SOURCE ELEMENT 
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ANY OF THESE ELEMENTS MAY BE INTRODUCED INTO A PROGRAM FILE OR 
MANIPULATED WITH A FILE BY THE USE OF THE APPROPRIATE PROCESSOR 
(FORTRAN, COBO~I ETC.) OR BY CERTAIN UTILITY ROUTINES. 

THE FOLLOWING ELEMENTS MAY BE THOUGHT OF AS BEING SPECIAL-CASE 
SOURCE-LANGUAGE ELEMENTS: 

1. ASSEMBLER PROCEDURE ELEMENTS 
2. COBOL PROCEDURE ELEMENTS 
3, FORTRAN PROCEDURE ELEMENTS 

THESE ELEMENTS ARE AVAILABLE TO THE LANGUAGE PROCESSORS ESSEN­
TIALLY AS SOURCE-LANGUAGE LIBRARY ELEMENTS. SPECIAL ELEMENTS ARE 
REQUIRED BY THE SYSTEM TO FACILITATE THE RETRIEVAL OF SOURCE 
LANGUAGE LIBRARY ELEMENTS AT COMPILATION OR ASSEMBLY TIME. 
HOWEVER, THESE ELEMENTS ARE CREATED AND MAINTAINED BY THE SYSTEM 
AND REQUIRE NO CONCERN ON THE PART OF THE USER. 

IN ADDITION TO THE ABOVE SOURCE E~EMENTS, SETS OF EXECUTIVE 
CONTROL STATEMENTS MAY BE ENTEREO AS SOURCE ELEMENTS. THESE 
ELEMENTS MAY BE CALLED BY THE ;START OR SADD STATEMENTS. 

RELOCATAB~E E~EMENTS ARE THE BINARY OUTPUT OF THE PROCESSORS 
SUCH AS FORTRAN' COBOL, THE ASSEMBLER, AND ONE SPECIAL USE OF THE 
COLLECTOR. ABSOLUTE ELEMENTS ARE PLACED IN A PROGRAM FILE BY THE 
COLLECTOR, 

1,7,3. ELEMENT NAME AND VERSION 

EACH ELEMENT WITHIN A PROGRAM FILE IS GIVEN A NAME SPECIFIED BY 
THE USER. THIS NAME IS REFERRED TO SIMPLY AS THE ELEMENT NAME. 
TO DISTINGUISH BETWEEN ELEMENTS OF THE SAME NAME ANO TYPE, A USER 
MAY SPECIFY A SUBNAME FOR AN ELEMENT, AND THIS SUSNAME IS CAULEO 
THE ELEMENT VERSION. 

BOTH AN ELEMENT NAME AND AN ELEMENT VERSION MAY BE FROM ONE TO 
TWELVE CHARACTERS IN ~ENGTH, AND THESE TWO PARAMETERS TOGETHER 
MUST UNIQUELY IDENTIFY ONE ELEMENT AMONG ALL ELEMENTS OF ANY 
PARTICULAR TYPE. ELEMENTS OF DIFFERENT TYPES (E,G., SOURCE 
LANGUAGE VS, RE~OCATAB~E BINARY)MAY, HOWEVER, HAVE THE SAME NAME 
ANO VERSION. AN ELEMENT NAME IS REQUIREO FOA ALL ELEMENTS WITHIN 
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A PROGRAM FILE(A NAME IS SUPP~IED AUTOMATICA~LY BY THE EXEC IN 
MANY CASES), HOWEVER, THE SPECIFICATION OF AN ELEMENT VERSION IS 
NOT REQUIRED. 

1,7,4, ELEMENT VERSIONS 

RE~OCATAB~E t~EMENTS MAY BE FURTHER CLASSIFIED BY SPECIFYING A 
C~ASS DESIGNATION WHICH IS APPLIED TO THE VERSION NAME, THE PUR­
POSE OF THIS CLASSIFICATION IS THE SELECTION OF E~EMENTS BASED ON 
PARAMETERS SUITED FOR THE PARTICULAR ALLOCATION TO BE MADE, 
LETTERS WITHIN THE VERSION NAMES OF E~EMENTS ARE GIVEN MEANING BY 
THE PROGRAMMER WHICH CAN THEN BE. USED TO SELECT A PROPER CLASS OR 
CLASSES ACCORDING TO THE NEED, EACH REQUIRED ELEMENT NEED NOT BE 
NAMED, BUT THE PROPER E~EMENT WILL BE SELECTED BY E~IMINATtON. 

1,7,5, 'CYCLE' PARAMETER 

FOR DIFFERENTIATION AMONG SYMBOLIC ELEMENTS, AN INTEGER 
PARAMETER CALLED 'CYC~E' IS ASSOCIATED WITH EACH ELEMENT, THIS 
ALLOWS SEVERAL 'COPIES' OF THE SAME VERSION OF AN ELEMENT TO BE 
RETAINED WITHIN A PROGRAM-FILE. EACH ITEM(XMAGE) OF A SYMBOLIC 
ELEMENT HAS A CYCLE NUMBER INDICATING TO WHICH CYCLE IT BELONGS, 
AND, IF DELETED, AOELETE-CYCLE NUMBER TO INDICATE IN WHICH CYCLE 
THIS ITEM WAS OELETED. WHEN A SYMBOLIC ELEMENT IS UPDATED, THE 
UPDATE ITEMS ARE INSERTED WHERE THEY BELONG IN THE ELEMENT AND 
GIVEN A CYCLE NUMBER ONE GREATER THAN THE LAST CYCLE OF THE 
ELEMENT. ANY PREVIOUS CYCLE ITEMS THAT HAVE BEEN DELETED BY THIS 
UPOATE ARE MARKED SO, THE USER MAY MAKE REFERENCES BY CYCLE 
NUMBER. THIS GIVES THE SAME EFFECT AS THOUGH SEVERAL DIFFERENT 
COPIES OF THE E~EMENT WERE MAINTAINED. THE USER MAY SET THE 
NUMBER OF UPDATE CYCLES TO BE RETAINED AT ANY LEVEL HE DESIRES. 
HOWEVER, HE NEED SET THAT NUMBER ONLY IF HE DESIRES TO CHANGE IT 
FROM THE STANDARD SYSTEM ASSUMPTION. THIS STANDARD VALUE MAY BE 
ALTERED AT SYSTEM GENERATION TIME. 

IN SPECIFYING A SYMBOLIC ELEMENT FOR COMPILATION OR ASSEMBLY, 
THE USER MAY REFERENCE A SPECIFIC UPDATE FROM A SEQUENCE OF 
RETAINED UPDATES BY SPECIFYING THE PROPER UPDATE CYC~E NUMBER AS 
PART OF THE EXECUTIVE CONTROL STATEMENT CALLING FOR THE COMPI~ER 
OR ASSEMBLER. IN COMPILATION, THE UPDATE ENTRY WILL BE COMBINED 
WITH THE ELEMENT IN ITS COMPLETE STATE THEREBY CREATING A ~OMPLE!E 
ELEMENT AS OF THAT CYCLE, 

AS SOON AS THE NUMBER OF UPDATES RETAINEp FOR AN ELEMENT 
EXCEEDS THE SPECIFIED MAXIMUM, THE UPDATE OF THE LOWEST CYCLE 
NUMBER (THE ORIGINA~, COMPLETE ELEMENT) IS COMBINED WITH THE 
UPDATE NEXT LOWEST IN CYCLE NUMBER,IN EFFECT, THE OLDEST ENTRY IS 
DISCARDED, AND THE NEXT"OLDEST, IN ITS COMPLETED FORM, .BECOMES THE 
OLDEST TO MAKE ROOM FOR THE LATEST CYCLE ENTRY. THESE CORRECTIONS 
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THUS BECOME INCORPORATED PERMANENTLY INTO THE BASIC E~EMENTS AND 
CAN ONLY BE REMOVED BY ENTERING NEW CORRECTION STATEMENTS. 

THIS TECHNIQUE OF HANDLING SYMBOLIC ELEMENTS OFFERS TWO 
DISTINCT ADVANTAGES, 

(l)THE USER IS ALLOWED TO KEEP MANY DIFFERING COPIES OF THE 
SAME ELEMENT IN A PROGRAM FILE WHILE REQUIRING LITTLE ADDIfIONAL 
STORAGE OVER THAT NEEDED FOR A SINGLE COPY. 

(2)THE USER IS ABLE TO REFER EASILY TO EARLIER COPIES OF A 
SPECIFIC ELEMENT WITHOUT HAVING TO PREPARE CORRECTIONS DELETING 
PREVIOUSLY INPUT CORRECTIONS. HOWEVER, IF A SET OF CORRECTIONS 
ARE APPLIED TO ANY CYCLE EXCEPT THE LATEST AND THE UPDATED CYCLE 
IS TO BE RETAINED, ALL CYCLES THAT PREVIOUSLY FOLLOWED THE CYCLE 
TO BE UPDATED WILL BE DELETED. THE NEW CYCLE NUMBER WI~L BE THE 
UPDATED CYCLE NUMBER PLUS ONE. 
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2. HARDWARE CONFIGURATIONS 

THE EXECUTIVE SYSTEM INCLUDES FACI~ITIES FOR THE SUPPORT AND USE 
OF MANY DIFFERENT CONFIGURATIONS AND EQUIPMENTS. THE DETAILED 
DESCRIPTIONS OF HOW ALL DEVICES ARE INCLUOED IN THE CONFIG~RATION 
AS EACH EXECUTIVE SYSTEM IS TAILORED TO A PARTICULAR SITE ARE 
GIVEN IN THE SECTION ON SYSTEM SETUP (SECTION 18), IN SECTION 2,1 
IS A LIST OF THE DEVICES SUPPORTED AND INFORMATION ON THE 
CALCULATION OF THE REGUIRED EQUIPMENT FOR PARTICULAR 
INSTALLATIONS. 

2.1. MINIMUM CONFIGURATION 

A MINIMUM CONFIGURATION IS GIVEN HERE ONLY TO INDICATE THE BASIC 
EQUIPMENT REQUIRED AND ASSUMED IN THE DESIGN OF THE EX~CUTIVE 
SYSTEM, IN SECTION ~ FURTHER DETAIL 15 GIVEN ON STORAGE 
REQUIREMENTS THAT EACH USER WILL FIND NECESSARY TO PROPERLY 
OPERATE UNDER THE EXPECTED WORK LOAD. 

MINIMUM CONFIGURATION 

PROCESSOR WITH CONSOLE 
65K MAIN STORAGE 
ONE ORUM SUBSySTEM WITH l-FH8S0, OR 3-FH~32 ORUMS 
ONE ON-LINE 100~-II (READ-PRINT-PUNCH) OR EQUIVALENT 
ONE TAPE SUBSySTEM WITH TWO IVC-VIC-VI11C TAPE UNITS 
ONE FASTRANO SUBSYSTEM WITH ONE UNIT 

THE FASTRAND SUBSYSTEM FORMS A PART OF THE MINIMUM 
CONFIGURATION TO PROVIDE SUFFICIENT SPACE FOR EFFECTIVE USE OF 
MANY EXECUTIVE FEATURES, THE TABLE BELOW IS PROVIDED AS AN AID IN 
DETERMINING THE SPACE DESIRED WHEN USING THE MASS STORAGE 
MANAGEMENT FACILITIES OF THE EXECUTIVE, ONLY THE FASTRANO 
SUBSYSTEM CLEARLY MEETS THE TYPICAL NEEDS WHEN USING THE SySTEM 
FULLY, AND IT IS FOR THIS ~EASON THAT THE DEFINITION ABOVE IS 
MADE. HOWEVER, COMPLETE SUBSTITUTION BY HIGH SPEED DRUMS IS 
POSSIBLE WHEN A SUFFICIENT QUANTITY IS MADE AVAILABLE. 

THIS CONFIGURATION IS REQUIRED FOR MAINTENANCE OF THE SySTE~ 
ITSELF. THE SYSTEM IS LOADED FROM A SINGLE TAPE UNIT AND STORED 
ON DRUM, ONCE ~OAOED THE SYSTEM DOES NOT REQUIRE THIS TAPE UNIT 
FOR OPERATION, AND IT IS FREE FOR USE IN OTHER APPLICATIONS. 

THE MINIMUM OEFINED DEVICES WITHIN A SYSTEM UPON INITIAL ISSUE 
WILL CONTAIN A TAPE, DRUM, FASTRAND, CARD AND pRINTER CHANNELS. 
THE PARTICULAR SITE WILL EXPAND THE SYSTEM TO REFLECT THE 
CONFIGURATION. THE METHOD OF DESCRIBING A SYSTEM IS DETAILEO IN 
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THE EXECUTIVE SYSTEM REQIRE5 ONE FH.~32 DRUM OR EQUIVA~ENT FOR 
PERMANENT STORAGE OF THE SYSTEM, PROCESSORS, AND ~IBRARIES. ALL 
OTHER MASS STORAGE IS AVAI~ABLE TO THE USER, OR IS REQUIRED IN THE 
PERFORMANCE OF EXECUTiVE SYSTEM FUNCTIONS AT T~E DIRECTION OF THE 
USER, 

AN APPROXIMATION OF THE REQUIRED MASS STORAGE SPACE NEEDED CAN 
BY FOUND BY ESTIMATING THE QUANTITIES 8ELOW. 

WORDS (OECIMAL.) .......... 
250000 

LENGTH OF ALL ACTIVE 
PROGRAMS 

LENGTH + 100 FOR EACH 
ACTIVE PROGRAM 

100000 OR USER SCRATCH 
WHICHEVER IS GREATER 

LENGTH OF USER DATA 

4000 

20 PER EACH SYMBOLIC 
LINE OF CODE STORED 

60 PER ACCOUNT 
NUMBER 

20000 

250000 PER pRINTER 

250000 PER CARD REAOER 

REQUIREMENT 
----_ .... -... -
PERMANENT STORAGE FOR EXECUTIVE, 
PROCESSORS, ANO SYSTEM ~IBRARY, 

SWAP STORAGE AREA ON HIGH SPEED 
DRUM, 

STORAGE FOR EACH PROGRAM IN 
ABSOI-UTE FORM. 

SCRATCH SpACE FOR OPERATING 
PROCESSORS OR USER PROGRAMS. 

SPACE ALLOCATED FOR STORAGE OF 
PERMANENT USER OATA FILES, 

EACH PROGRAM FILE 

FOR STORAGE OF SYMBOLIC AND 
RELOCATABLE PROGRAM ELEMENTS OR 
COMMAND STREAMS STORED FOR LATER 
REFERENCE. 

PERMANENT ACCOUNT FILE 
MAINTAINED BY EXECUTIVE, 

TEMPORARY LOG FILE. 

OATA REQUIRED TO pROVIDE 
20 MINUTES OF BACKUP FOR 
ONE PRINTER, 

20 MINUTE REAOER BACKUP, 
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750000 PER REMOTE 100~- CONSIDERABLE BUFFER SPACt 

2 

DLYl TERMINAL IS REQUIRED FOR REMOTE BATCH 
TERMINALS DUE TO LINE SPEEDS. 

LENGTH OF ALL DUMPS SCRATCH STORAGE OF ALL DIAGNOSTIC 
+ 10~ SNAPSHOTS AND DUMPS THAT HAVE NOT 

BEEN EDITED FOR OUTPUT, 

LENGTH + 500 FOR PROGRAM SPACE FOR EACH MASS STORED 
CHECKPOINTEO. CHECKPOINT 8EING HELD BY 

THE SYSTEM. 

PAGE: 

10~ OF ALL ABOVE 
REQUIREMENTS 

OIRECTORY, EXECUTIVE OVERHEAD, ETC. 

A REQUEST MAY BE MAOE AT SYSTEM GENERATION TIME TO PLACE 
SPECIFIC pROCESSORS ON SLOWER SPEED DEVICES (SEE SYSTEM GENERATION 
STATEMENTS,MOVE PROCESSORS, SECTION 18.1,3), 

2,3. EXECUTIVE MAIN STORAGE REQUIREMENTS 

THE RESIDENT ROUTINES OF THE EXECUTIVE SYSTEM REQUIRE 12K OF 
MAIN STORAGE. THIS REQUIREMENT IS DIVIDED BETWEEN THE LOWER PART 
OF THE FIRST MODULE AND THE UPPER PART OF THE LAST MODU~E. AS THE 
EXECUTIVE NEEDS AOOITIONA~ STORAGE, BECAUSE OF THE NATURE OF THE 
CURRENT WORK LOAD, THE UPPER END OF THE I-AREA ANDIOR THE LOWER 
ENO OF THE O-AREA WIL~ BE EXPANDED TO MEET THE NEW STORAGE 
REQUIREMENTS. 

2.~. TAPE USAGE IMPLIED BY EXECUTIVE OPERATION 

IN THE DETERMINATION OF THE APPROPRIATE NUMBER OF TAPE UNITS 
IN ANY CONFIGURATION, IT IS NECESSARY TO INC~UOE A SUFFICIENT 

NUMBER OF UNITS FOR USER REQUESTED BUT SYSTEM CONTROL~ED USAGE, 
EXECUTIVE FEATURES WHICH REGUIRE THE ASSIGNMENT OF TAPE UNITS ARE: 

1. MASS STORAGE FILE ROL~OUT AND ROLLBACK 
WHEN THE QUANTITY OF MASS STORAGE AVAILABLE FOR 
ASSIGNMENT HAS DECREASED BY THE ASSIGNMENT OF 
PERMANENT FI~E STORAGE SO THAT MORE SPACE MUST 
BE SECURED' A TAPE UNIT WILL BE 
USED BY EXEC TO RE~IEVE THIS OVERLOAD BY TEMPORARY 
MOVEMENT OF FILES TO TAPE. 
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AT THE USERS REQUEST OR BY OPERATOR ACTION, A 
TAPE UNIT MAY BE CALLED UPON FOR THE CHECKPOINT 
TAKEN OF THE RUN BY THE EXECUTIVE SYSTEM, 

3. SYMBIONT INPUT/OUTPUT 

PAGE: 

CERTAIN DATA TAPES CREATED OR USED BY THE SYMBIONT 
COMPLEX MUST BE ASSIGNED. OPERATIONS SUCH AS CARO­
TO-TAPE AND TAPE-TO-PRINTER ARE AVAILABLE WHERE NO 
DIRECT ASSOCIATION WITH A USER PROGRAM EXISTS~ 

~. LOGGING OUTPUT 
AN OPTIONAL OUTPUT OF THE EXECUTIVE SYSTEM IS THE 
LOG OF ALL SYSTEM ACTIVITY. THIS MAY BE SENT TO 
A TAPE WHICH WOULD BE ASSIGNED A~MOST CONTINUALLY 
FOR THIS PURPOSE. 

2.5, UTILIZATION OF AODITIONA~ HAROWARE 

THE EXECUTIVE SYSTEM IS DESIGNED TO FULLY UTILIZE ALL HARDWARE 
ATTACHED TO THE 1108, IN SO FAR AS UTILIZATION OF THE 
CAPABILITIES OF THE 1108 IS CONCERNED, ADDITIONAL HARDWARE, 
AFFORDS AN INSTALLATION A MORE EFFICIENT OPERATION, DELAYS 
RESULTING FROM SETUP TIME REQUIREMENTS ARE MINIMIZEO WITH 
ADDITIONAL EQUIPMENT, AND MAIN STORAGE SPACE AND CPU TIME CAN BE 
MORE EFFICIENTLY UTILIZED IF ADDITIONAL PERIPHERA~ EQUIPMENT IS 
AVAILABLE, BECAUSE OF THE FEATURES OF THE EXECUTIVE SYSTEM WHICH 
PROVIDE FOR PERMANENT RESIOENCE OF BOTH PROGRAM AND DATA FILES ON 
MASS STORAGE DEVICES, MOST INSTAL~ATIONS CONCERNED WITH BATCH 
PROCESSING BENEFIT CONSIDERABLY BY ADDITIONAL MASS STORAGE, 
PHYSICAL HAND~ING OF TAPES AND CARDS AS WELL AS THE TOTAL AMOUMT 
OF ACTIVITY CONCERNED ONLY WITH INPUT CAN BE GREATLY REDUCED BY 
INCREASING MASS STORAGE. 

ADDITIONAL MAIN STORAGE EXPANDS THE CAPABI~ITIES OF THE SYSTEM 
CONSIDERABLY AS A RESULT OF THE.MULTI-pROGRAMMING TECHNIQUES A~O 
CAPABILITIES DESIGNEO INTO THE EXECUTIVE SYSTEM. IT IS TRUE, OF 
COURSE, THAT A VARIETY OF PERIPHERAL EQUIPMENT SUITED TO THE 
GENERAL NATURE OF THE ACTIVITY AT A SPECIFIC INSTALLATION MUST BE 
AVAILAB~E BEFORE A HIGH DEGREE OF UTILIZATION OF ADDITIONAL MAIN 
STORAGE CAN BE SUSTAINED. THIS IS TRUE BECAUSE A RUN CANNOT BE 
PROCESSED UNTIL A~~ OF ITS FACI~ITY REQUIREMENTS ARE MET, 
REGARDLESS OF THE AMOUNT OF MAIN STORAGE SPACE AVAI~ABLE. 
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THE FOLLOWING INPUT/OUTPUT DEVICES ARE SUPPORTED BY THE 1108 
EXECUTIVE SYSTEM' 

EQUIPMENT TYPE 
----------_ ... --
MAGNETIC TAPES 

MAGNETIC DRUMS 

PRINTERS 

CARD READ-PUNCH 

100'+ ON-SITE 

MODEL. ._---
lIlA 

Ive 
VIC 
VIlle 

IIA 

FH880 
FHI+32 
FASTRANO 

755 

II 

OPTIONS --... ----
DUAL CHANNEL., 
100 KC FORMAT. 
800 PPI, 
TRANSLATE FEATURE. 
TRANSLATE FEATURE. 
TRANSLATE FEATURE-­
DUAL CHANNEL 

DUAL CHANNEL.' 
FAST8AND, 
WRITE L.OCKOUT. 

READER-ao COL, 900 CPM 
PUNCH-80 COL. 300 CPM 

1-02,0'+,06,07 
11-02,04,06,07 
x"lI-02,0~,06,07 
WORD INTERFACE, 
EXTERNAL 
INTERRUPT, AND 
IL.LEGAL.CARD 
CODE DETECTOR 
FEATURES ARE 
MANDATORY 

80 COLUMN PUNCH 
PAPER TAPE READ 
PAPER TAPE PUNCH 
CODE IMAGE READ 
CODE IMAGE PUNCH 

THE 100~ MODELS 1-02 OR O~, 11-G2 OR 0'+, 111-02 OR Oij WILL BE 
CAPABLE OF LIMITED OPERATIONS ONLY, THE MOOE~ 02 100~'S WILL 
HANDLE 80 COLUMN READ, PUNCH AND PRINT ONLY. THE MODEL O~ 100"5 
WILL HANDLE SOME ADDITIONAL FUNCTIONS. FOR FULL USE OF ALL THE 
OPTIONS SUPPORTED, A MODEL 06 OR 07 100'+ MUST BE USED. 

5 
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1004 REMOTE 
VOICE-GRADE LINE DLT-l 

1~06,07 
11-06,07 
111-06,07 

0L.T-18 (51-OW" 
LINE OPTION) 
1-04,06,07 
11-01+,06,07 
111-0,+,06,07 

TELPAK-A*SYSTEM DLT-1B 
1-04,06,07 
11-04,06,07 
111-04,06,07 

2 
SECTION: 

80 COLUMN PUNCH 

80 COLUMN PUNCH 
CODE IMAGE READ 
CODE IMAGE PUNCH 
PAPER TAPE READ 
PAPER TAPE PUNCH 

80 COLUMN PUNCH 
CODE IMAGE READ 
CODE IMAGE PUNCH 
PAPER TAPE READ 
PAPER TAPE PUNCH 

PAGE: 

THE 1004 MODE~S 1-04, 11-04, AND 111-04 USED WITH THE OLT~lB 
FOR EITHER VOICE-GRADE OR TELPAK-A ~INES WI~L HAND~E ONLY eO 
COLUMN READ, PUNCH ANDIOR PRINT, TO HANDLE ALL THE FUNCTIONS 
PROVIDED, A MODEL 06 OR 07 100~ IS REQUIRED, 

THE 1108 EXECUTIVE SYSTEM SUPPORTS COMMUNICATION SUBSYSTEMS 
WHICH ALLOW A NUMBER OF REMOTE STATIONS TO SIMULTANEOUSLY EXCHANGE 
DATA WITH THE 1108 AS WE~L AS SUBSYSTEMS WHICH ALL.OW ON~Y ONE 
REMOTE STATION TO EXCHANGE DATA AT ONE TIME. UNATTENDED ANSWERING 
AND AUTOMATIC DIALING ARE AVAILAB~E TO ALL COMMUNICATIONS 
SUBSYSTEMS, EACH SUBSySTEM IS LISTED BELOW WITH ITS MODES OF 
OPERATION, CORRESPONDING DATA SET, AND REMOTE DEVICES, 

COMMUNICATION SUBSYSTEM 
-_.------_.------------
COMMUNICATIONS 
TERMINAL SYNCHRONOUS 
(CTS) • 

MODE OF OPERATION 

-----------------
SWITCHED NETWORK 
(AT + T 201A DATA 
SET OR EQUIVALENT 
(2000 BITS/SEC,» 
'-EASED LINE 
(AT + T 2018 DATA 
SET OR EQUIVALENT 
(2~OO BITS/SEC,» 
BROADBAND (TELPAK) 
(AT + T 3018 DATA 
SET OR EQUIVALENT 
(~0800 BITS/SEC,» 

REMOTE DEVICE 

.... -.. ---------
100~ II, 
100'+ III, 
*REAO/PUNCH/ 
PRINT UNIT, 
SAME AS ABOVE, 

SAME AS ABOVE, 

*TRADEMARK Or AMERICAN TELEPHONE AND TELEGRAPH COMPANY 

6 
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COMMUNICATIONS 
TERMINAL 
MODULE 
CONTROL.LER 

WORD TERMINAL 
SYNCHRONOUS(WTS). 

ANY SWITCHED 
NETWORK OR LEASED 
LINE EXCEPT 
BROADBAND CONFORM­
ING TO EIA STAN­
DARDS FOR USE WITH 
RELAY INTERFACE 
OR APPROPRIATE 
DATA SET (MODEM) 

SAME AS eTS. 

2 
SECTION: PAGE: 

USER CONTROLLED 
DEVICES SUCH AS 
TEL.ETYPES. KEY­
BOARDS ANO 
PRINTERS, CRT 
DISPLAYS, PAPER 
TAPE READERS AND 
REPERFORATORS VIA 
SIMPLEX, HALF 
DUPLEX OR FUL.L 
DUPLEX Cl8CUITS 

REMOTE 10p~ 1% 
AND 100-' III 

FOLLOWING ARE THREE CONFIGURATORS WHICH IL.LUSTRATE THE HARDWARE 
SUPPORTED BY THE THREE 100 .. SYSTEMS. F16URE 2.1 SHOWS SHOWS T~E 
CONFIGURATION FOR THE ON·SITE 100 .. (BOARD ~1)' FIGURE 2.2 SHOWS 
THE COMPRESSEO REMOTE 10~~ (BOARD .2), FIGURE 2.3 SHOWS THE 
NON-COMPRESSED REMOTE l~O~ (BOARD ~3). 

7 
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1108 CHANNEL IOC CHANNE~ (MP ONLY) 
: • • : 
: ... ------.. -_ ....... _-: .. _----.. _--_.----.. -; 

: 
• • • • • t ,-_ .. _ ..... -_._.-,--------_ .. _._._---, 

• • t • 

• • • • , :- REQUIRED -I , 

PAGE: 

100~ X .. 02 -: • EXTERNAL • 1-100'+ I-0_,-06,-O:J • • 
100" 11-02 :---: INTERRUPT :---: 100'" 11-0,.,-06,-07 
100C+ 111-02 -: • FEATURE, AND t :"100". 111 .. 0,+,-06,.07 • • • • IL.~EGAL. CARD : • • • • • • CODE DETECT : • • • • 
-OPTIONS- • FEATURE I -OPTIONS-• 80COL.UMN PUNCH ; .. ., 80 COLUMN PUbiCH 

PAPER TAPE REAO 
PAPER TAPE PUNCH 
COOE IMAGE READ 
CODE IMAGE PI;JNCH 

ON-SITE FUNCTIONS 
READ aO COLUMN CARDS. • • • • t • • • AL~ MODELS SHOWN 
PUNCH 80 COLUMN CARDS • • • • • • • t ALL MODELS SHOWN 
PRXNT • • • • • • • • • • • • • • • • ALL MODELS SHOW~ 
READ CODE IMAGE CARDS ••• , • t •• -0'+,-06,-07 ONLY. 
PUNCH CODE IMAGE CARDS. • • • , , t • -0,+,-06,-07 ON~Y 
READ PAPER TAPE (4 LEVELS), ••••• "0,+,-06,-07 ONLY 
PUNCH PAPER TAPE (~ ~EVELS) , •••• -0-,-06,-07 ONLY 

FIGURE 2,1 100~ CONFIGURATION 
BOARD ~1 (ON-SITE) 

8 
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eTMC CTS 
: • • • • • • 

HIGH SPEED eTM • • 
: • • • : • 

201 MODEM 201 
• • • • • : • 

MODEM 

2q.OO BPS LINE 2".00 BPS LINE 
• • • • • • • • 

WTS 
• • • • • • 
• • • • 

201 
• • • • 2q.OO 
• • • • 

:-----------------1-------------------: • 

FIGURE 2.2 

• • • 
201 MODEM 

: 
• • DL.T-l 
• • 
: 
: 

1004 1-06,-07 
1004 11-06,-07 
1004 111-06,-07 , 

• • • -OPTIONS .. 
80 COLUMN PUNCH 

1004 CONFIGURATION 
BOARD #2 (REMOTE COMPRESSED) 

2 
SECTION: 

MODEM 

BPS LINE 

REMOTE, VOICE-GRADE ~lNES, OlT-l, 80 COLUMN ON~Y 

9 
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REMOTE FUNCTIONS (SOARD .2) 

SECTION: 
2 

PAGE: 

READ 80 COLUMN CARDS. • • • • , • , • ALL MODELS SHOWN 
PUNCH 80 COLUMN CARDS • • • • • , • , ALL MODELS SHOWN 
PRINT • • • • • • , • • • • • • • • • ALL MODELS SHOWN 

*NOTE* THIS BOARD READS 80 COLUMN CARDS. REMOVES BLANKS FROM 
THE IMAGE THROUGH COMPRESSION. BUILOS A 330 CHARACTER 
BUFFER AND TRANSMITS IT. THE BOARD ALSO ACC~PTS 330 
CHARACTER COMPRESSED OUTPUT BUFFERS, DECOMPRESSES AND 
PRINTS OR PUNCHES THE DATA, 

*NOTE* WITH MODIFICATION SOARD #2 COULD BE USED WITH TELPAK-A 
LINES ANO A DLT-1B. HOWEVER, THIS SET-UP WOULD NOT 
PROVIDE FULL 100~ SPEEOS. 

FIGURE 2.2 CONTINUED 
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CTS 
• • • • 301 MODEM , 
: 

TEL.PAK-A 
L.INE 

• • 
: 
• • 

301 MODEM 
: 
: 

CLoT-IS 
• • 

SECTION: 

WTS 
: 
• • 

301 MODEM 
• • • • TEL.PAK.-A 

LINE 
• • 

:--------------:----------------; : : 
: 

100'+ I-O~ 
100'+ II-O~ 
100~ 111 .. 0,+ 

• • • • 
: 

-OPTIONS-
80 COLUMN PUNCH 

1004 CONFIGURATION 

• , 
100~ 1·0&,"07 
1004 11-06,-07 
1004 111-06,-07 

• • • • , 
-OPTIONS" 

80 COLUMN PUNCH 
CODE IMAGE READ 
CODE IMAGE PUNCH 
PAPER ·TAPE READ 
PAPER TAPE PUNCH 

SOARD #3 (REMOTE NON-COMPRESSED) 

2 11 
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REMOTE FUNCTIONS (BOARD #3) 

SECTION: 

2 
PAGE: 

REAO eO CO~VMN CARDS. • • • • • • • • ALL MODELS SHOWN 
PUNCH 80 COLUMN CARDS • • • , • • • • A~~ MOOE~S SHOWN 
PRINT • , • • , • , , , • • , • • • • ALL MODELS SHOWN 
READ CODE IMAGE CARDS •••••••• -06,·07 ONLT 
PUNCH CODE IMAGE CARDS. • • , • • • • -06,-07 ON~Y 
REAO PAPER TAPE (4 LEVELS), ••• , • -06,-07 ON,y 
PUNCH PAPER TAPE (~ ~EVELS) ••• , • -06,-07 ONLY 

*NOTE* WITH SLIGHT MODIFICATION BOARD #3 COULD BE USED WITH 
THE SLOW-SPEED OPTION ON OLT-1B AND VOICE-GRADE ~INES. 
THE SPEED OF THE 1004 WOULD BE GREATLY REDUCED. 

FIGURE 2.3 CONTINUED 
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3. BASIC CONCEPTS OF THE UNIVAC 1108 

EXECUTIVE SYSTEM 

3.1. DEFINITIONS 

CERTAIN TERMS ARE REFERREO TO IN THIS MANUA~ WITH THE 
ASSUMPTION THAT THE READER IS ACQUAINTEO WITH THEIR MEANING. THE 
FO~LOWING DEFINITIONS ARE FOR THE CONVENIENCE OF THE READER. 

3.1,1. ACTIVITY 

A DIVISION OF A PROGRAM WHICH MAY BE EXECUTED INDEPENDENT OF 
OTHER PORTIONS OF THE PROGRAM. 

3.1.2. ACTIVITy REGISTRATION 

THE ACT OF REGISTERING WITH THE EXECUTIVE SYSTEM AN ACTIVIT' 
WHICH CAN BE EXECUTED ASYNCHRONOUSLY WITH OTHER PARTS OF A 
PROGRAM, FORKING. 

3.1.3. BATCH PROC~SSING 

A MODE OF OPERATION WHERE SEVERAL RUNS ARE GROUPED PRIOR TO 
PROCESSING. TRANSITION FROM RUN TO RUN IS EFFECTED BY THE 
EXECUTIVE SYSTEM. 

3.1.~. BREAKPOINT 

THE~OIVISION OF SYMBIONT DEFINED FILES. A~LOWS THOSE PORTIONS 
OF THE FX~E TO BE QUEUED INOEPENDENTLY OF RUN COMPLETION. MAXlMUM 
USE OF AVAILABLE PRINTERS AND PUNCHES IS ACHIEVEO' IN THIS MANNER, 

3.1.5. CENTRAL SITE 

THE 1108 COMPUTER AND ITS ATTACHED PERIPHERAL EQUIPMENT, 

3,1,6. COLLECTION 

THE PROCESS BY WHICH E~EMENTS OF A PROGRAM ARE COLLECTED BY 
SATISFYING THE EXTERNAL SYMBOLS OF THE INITIAL ELEMENT ANC ALL 
REFERENCED ELEMENTS. THE RESULTING STRUCTURE DEFINES A PROGRA~ TO 
BE AL~OCATEO AND EXECUTED. 

3,1.7. COMMUNICATION DEVICE 

AN INPUT OR OUTPUT OEVICE WHICH OPERATES IN A REAL-TIME MOD!. 

1 
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THE CENTRAL PRoCESSING UNIT MUST BE PREPARED TO RECEIVE INPUT AT 
ANY TIME OR THE ~NFORMATION MAYBE LOST. 

3,1.8, DEMAND PROCESSING 

THE MANNER OF PROCESSING IN WHICH THE EXECUTIVE SYSTEM QR A 
PROCESSOR SPONTANEOUS~Y REACTS TO THE INPUTS FROM A REMOTE INQUIRY 
TERMINAL WHICH IS SENDING MESSAGES AS REQUIRED. THIS IS 
ESSENTIALLY A DEMAND AND RESPONSE TYPE OF ACTIVITY. 

3.1.9. ELEMENT 

THE BASIC COMPONENT OF A PROGRAM FILE USUALLY DEFINED A~D 
MANIPULATED AS A UNIT, THE FORM OF AN ELEMENT IS DEPENDENt UPON 
THE PROGRAM USING IT. 

3.1.10. EXECUTIVE CONTROL LANGUAGE 

SPECIFICALLY FORMATTED INPUT INFORMATION WHICH IS USED TO 
DIRECT THE ACTIVITY OF THE EXECUTIVE SySTEM. 

3.1.11. FACILITIES 

THE PERIPHERAL UNITS, MAIN STORAGE, TAPE DRIVES, DRUM STORAGE, 
ETC. 

3.1.12. FILE 

AN ORGANIZED CO~~ECTION OF OATA STORED IN SUCH A MANNER So AS 
TO FACILITATE THE RETRIEVAL OF EACH INDIVIDUAL DATUM. 

3.1.13. GRANULE 

THE INCREMENTAL SIZE IN WHICH A STORAGE UNIT IS ASSIGNABLE. 

3,1,14, MULTI-PROGRAMMING 

THE CONCURRENT EXECUTION OF SEVERA~ PROGRAMS WHICH OCCUpy MAIN 
STORAGE. THIS IS ACCOMPLISHED BY SHARING THE ATTENTIONS OF THE 
CENTRA~ PROCESSOR, 

3,1.15, PACKET 

A CONTIGUOUS SET OF WORDS WHICH CONTAIN INFORMATION DES£RI8%NG 
AN INPUT/OUTPUT OPERATION TO BE· PERFORM~O 

3,1,16. PROCESSOR CALL STATEMENTS 

SPECIFICALLY FORMATTED INPUT INFORMATION WHICH IS USED TO 
DIRECT THE ACTIVITY OF A SYSTEM PROCESSOR. A SUBSET OF THE 

2 
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3.1,17, PROGRAM 
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A COLLECTION OF INSTRUCTIONS, EXECUTION OF WHICH RESULTS IN 
PERFORMANCE OF ONE OR MORE LOGICAL FUNCTIONS, A PROGRAM IS THE 
SUB-DIVISION OF THE EXECUTABLE ASPECTS OF A RUN. 

3,1.18. PROGRAM FILE 

A FILE IN WHICH THE DATA ARE THE CONSTITUENTS OF A PROGRAM OR OF 
SEVERAL PROGRAMS. THIS DATA MAY CONSIST OF PROGRAM ELEMENTS IN 
SYMBOLIC, RELOCATABLE BINARY, OR ABSOLUTE BINARY FORM. SPECIAL 
INFORMATION IN THE PROGRAM FILE IS USED TO AID THE SYSTEM IN THE 
MANIPULATION OF THE PROGRAM CONSTITUENTS. -

3.1.19. REAL-TIME PROCESSING 

AN OPERATING ENVIRONMENT IN WHICH THE RESPONSE TO AN EXTERNAL 
STIMULI IS SUFFICIENTLY FAST TO ACHIEVE A OESIRED OBJECTIVE. DE­
PENDING UPON THE APPLICATION, THE RESPONSE TIME MAY VARy FROM SE­
CONDS TO MICROSECONDS, GENERALLY, REAL-TIME PROCESSING IS UNDER 
THE INFLUENCE OF ASYNCHRONOUS INPUTS FROM ONE OR MORE DEVICES. 

3,1,20. RE-ENTRANT CODING 

A SET OF INSTRUCTIONS CODED IN SUCH A MANNER THAT THEY MAY 
LOGICALLY PERFORM THE SAME TASK ON DIFFERENT DATA SETS 
SIMULTANEOUSLY, 

3,1,21. REMOTE SITE 

A COMMUNICATIONS TERMINAL WHICH IS CAPAB~E OF SENDING 
INFORMATION TO AND RECEIVING INFORMATION FROM THE CENTRAL 
PROCESSOR VIA SOME COMMON CARRIER OR TRANSMISSION SCHEME. 

3.1.22. RUN 

A RUN 15 THE STANDARD UNIT IN WHICH WORK IS ENTERED INTO TH6 
OPERATING SySTEM, THIS CONSISTS OF A RUN COMMAND FOLLOWED BY ONE 
OR MORE CONTROL COMMANDS WHICH CAUSES THE ORDERED EXECUTION OF 
PROCESSORS AND/OR USER PROGRAMS. 

3,1.23. SIMULATED FASTRANO 

DRUM SIMULATION OF FASTRAND WHICH ALLOWS EXECUTION OF A PROGRAM 
WITH FILES DESIiNED FOR FASTRANO ALLOCATION ALLOCATED TO ,HE 
SECTION OF THE ,FLYING HEAD- DRUM STORAGE DESIGNATED AS SIMULA'ED 
FASTRAND. 

3 
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3.1.24, SWAPPING 

THE PROCESS OF STORING LOW PRIORITY OR SUSPENDED PROGRA~S ON 
SECONDARy STORAGE IN ORDER TO ALLOW SPACE TO RETRIEVE ANOTHER 
PROGRAM INTO PRIMARY STORAGE FOR EXECUTION,· 

3.1.25, SYSTEMS PROCESSOR 

A PROGRAM WHICH PERFORMS SPECIALIZED FUNCTIONS UNDER THE 
CONTROL OF THE EXECUTIVE SYSTEM. 

3.1.26. TASK 

A ~OGICAL STEP IN THE PROCESSING OF A RUN. FOR EXAMP~E, 
EXECUTION OF A SYSTEM PROCESSOR OR A USER PROGRAM. 

3.2, SYSTEM CONVENTIONS 

3.2.1. PRIVILEGED INSTRUCTIONS 

SEVERAL INSTRUCTIONS ARE RESERVED FOR THE EXECUTIVE SYSTEM 
USAGE ONLY, IF ANY OF THE PRIVILEGED INSTRUCTIONS ARE EXECUTED BY 
A USER PROGRAM A GUARD MODE INTERRUPT WIL~ OCCUR. THE HANDLING OF 
THE GUARD MOOE INTERRUPT 15 OESCRIBEO IN OETAIL IN THE SUPERVISOR 
SECTION (SECTION 7), THE PRIVILEGED INSTRUCTIONS ARE: 

72 - 15 
72 .. 16 
73 - 1~ 
73 '" 15 
73 .. 16 
75 (0-15) 

LOAD PROCESSOR STATE REGISTER 
LOAD STORAGE ~IMITS REGISTER 
INITIATE -INTER-PROCESSOR INTERRUPT 
SE~ECT INTERRUPT ~OCATION 
LOAD CHANNE~ SELECT REGISTER 
ALL 1/0 INSTRUCTIONS 

4 

THE INSTRUCTION, 'PREVENT AL~ 1/0 INTERRUPTS AND JuMP'(12-13)~ IS 
NOT A pRIVILEGED INSTRUCTION FOR THE UNIT PROCESSOR, BUT CAUTION 
SHOULD BE EXERCISED WHEN USING IT. THE HARDwARE AL~OWS INTERR8PTS 
TO BE LOCKED OUT FOR ONLY 100 MICROSECONDS WHILE IN GUARD MODE, 
OATA TRANSFERS ASSUME TIME PRIORITY OVER INSTRUCTION EXECUTION, 
THEREFORE, A GUARANTEE CAN NOT BE MADE ON THE NUMBER OF 
INSTRUCTIONS EXECUTED BEFORE INTERRUPTS ARE ENABLED, 

3.2,2, SYMBOLISM 

1. WHEN IT IS NECESSARY TO INDICATE PARTICU~AR BITS IN A WORe, 
THEY ARE NUMBERED FROM RIGHT TO LEFT. 
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35 o -----.. _ .. _-----------------------------.. ----------------------• • • , 
-----------------------------------------------------_ .. ------
2. WHEN PARTS OF WORDS ARE REFERENCED THE FO~~OWING SYMBOLS 

ARE USED: 

35 30 29 24 23 18 17 12 11 6 5 o .. -.... --------------_ .. _------._--------_ .. -.... -.... _-.. _------------: Sl : S2 • • 53 • • • • S5 • • S6 • • 
----------------------------------------------------------.. --

35 2~ 23 12 11 o 
--.. -------------------------------------.--------------------T1 • • T2 • • T3 • • 
-----.. --.. ----------------------------_ .. ----------------------

35 18 17 o 
--------------------------------------------.. ---------------• • Hi : H2 • • 
----------------------------.. ------------.. -------------------
3. CONTROL REGISTERS ARE INDICATED BY THE FOLLOWING: 

AO. Al, ETC ... ACCUMULATORS 
XO, X1. ETC. - INDEX REGISTERS 
RO. Rl, ETC ... R REGISTERS 

4. WHEN REFERENCING AN EXTERNALLY DEFINED EXECUTIVE SYSTEM 
SYMBOL THE LAST CHARACTER IS ALwAYS THE S. PROCEDURE NAMES 
USE THE $ AS THEIR SECOND CHARACTER. THEREFORE, IT IS 
RECOMMENDED THAT THE USER NOT USE THE $ IN HIS SYMBOLS. 

5. 1108 ASSEMB~ER MNEMONICS ARE USED WHENEVER REFERENCES ARE 
MADE TO MACHINE INSTRUCTIONS, 

6. USER PROGRAMS ARE NORMA~LY PROVIDED THE OPTION OF USING ONE 
OF TWO SETS OF CONTROL REGISTERS, THE MINOR SET CONSISTS OF 
Xll, AO THRU AS, AND Rl THRU R3, AND THE MAJOR SET)CONSISTS 
OF A~L A, X AND R REGISTERS WITH THE EXCEPTION OF/ROt 
INTERRUPT ACTIVITIES ARE ALWAYS ASSIGNED THE MINOR SET, 

7, 110e ASSEMBLER SyNTACTIC RULES ARE USED FOR NUMBER REPRE­
SENTATION (AN OCTAL VALUE HAS A PRECEDING ZERO), 

5 
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4. COMPONENTS OF THE 
EXECUTIVE SYSTEM 

THE UNIVAC 1108 EXECUTIVE SYSTEM IS COMPOSED OF MANY DIfFERENT 
ROUTINES, EACH OF WHICH PERFORM SPECIFIC FUNCTIONS. THESE 
ROUTINES ARE ORGANIZED INTO SEVERAL SEPARATE GROUPS WHICH ARE THE 
BASIS OF DISCUSSION IN SUBSEQUENT SECTIONS OF THIS MANUAL. FOR 
INTRODUCTORY PURPOSES, A BRIEF DESCRIPTION OF EACH COMPONENT GROUP 
FOLLOWS. 

-.1, SUPERVISOR 

THE SUPERVISOR CONTRO~S THE SEQUENCING, SETUP, ANO EXECUTION OF 
ALL RUNS, AMONG THOSE ROUTINES INCLUDED WITHIN THE SUPERVISOR ARE 
THE SCHEOULING ROUTINES, INTERRUPT PROCESSING ROUTINES, TIMING 
ROUTINES, AND ACCOUNTING ROUTINES. 

~.2. EXECUTIVE REQUESTS 

EXECUTIVE REQUESTS ARE ENTRANCES INTO THE EXECUTIVE SYSTEM WHICH 
PROVIDE FUNCTIONS FOR A USER PROGRAM. DEPENDING ON THE 
FUNCTION, IT MAY BE PERFORMED ASYNCHRONOUSLY, SYNCHRONOUS~y, OR 
IMMEDIATELY. IF IT IS NOT AN IMMEDIATE REQUEST, A QUEUE IS 
MAINTAINED. 

-.3. SYMBIONTS 

SYMBIONTS PROVIDE THE INTERFACE BETWEEN THE PRIMARY UNIT RECORD 
EQUIPMENT AND THE USER PROGRAM. THESE ROUTINES ARE REFERENCED BY 
USING EXECUTIVE REQUESTS FOR INPUT AND 0VTPUT. INPUT AND QUTPUT 
DATA ARE BUFFERED ON THE MASS STORAGE DEVICES. 

-._. INPUT-OUTPUT DEVICE HAND~ERS 

THE INPUT/OUTPUT HAND~ERS ARE RESPONSIBLE FOR CONTROLLING THE 
ACTIVITIES OF A~L I/O CHANNELS AND PERIPHERAL EQUIPMENT ATTACHED 
TO THE UNIVAC 1108, THESE DEVICE HANDLERS PROVIDE THE USER WITH A 
FULL CAPABILITY OF PERIPHERAL DEVICE OPERATIONS. 

1 
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THE COMMUNICATIONS SECTION OF THE EXECUTIVE SYSTEM HANDLES ALL 
COMMUNICATIONS BETWEEN THE OPERATOR AND THE OPERATING PROGRAMS. 
THIS COMMUNICATION TAKES PLACE VIA THE COMPUTER KEYBOARD AND 
ON-LINE PRINTER ON THE CONSOLE CHANNEL, NEITHER THE KEYBOARO NOR 
THE CONSOLE PRINTER CAN BE ASSIGNED TO OPERATING PROGRAMS. 

4.6, FILE CONTROL SYSTEM 

THE FI~E SUPERVISOR CONTROLS THE CREATION AND MAINTENANCE OF ALL 
PROGRAM AND DATA FILES. IT ALSO MAINTAINS AN UP-TO~DATE MASTER 
DIRECTORY OF ALL FILES CATALOGUED IN THE SYSTEM AND THE 
AVAILABILITY OF ALL MASS STORAGE. 

4.7. DATA HANDLING 

THE DATA HANDLING ROUTINES ARE DESIGNED TO pROCESS A WIDE 
VARIETY OF FILE FORMATS USING A GENERAL TECHNIQUE. FEW 
RESTRICTIONS ARE PLACED ON THE FORMATS ACCEPTABLE TO THE SySTEM. 

FILES MAY BE PROCESSED AT THE ITEM OR BLOCK ~EVELS WITH GENERA~ 
DISREGARD FOR THE PHYSICAL CHARACTERISTICS OF THE I/O OEVIeE 
ASSIGNED. DATA IS PRESENTED OR ACCEPTED, RANDOMLY OR 
SEQUENTIALLY, ON REQUEST OF THE USER THEREBY PROVIDING COMPLETE 
OPERATIONAL FLEXIBILITY FOR EFFICIENT FILE MANIPULATION. 

~.8. FILE UTILITY ROUTINES 

TO AID THE USER IN THE MANIPu~ATION OF PROGRAM AND DATA FILES, A 
SET OF FILE UTILITY ROUTINES IS PROVIDED BY THE EXECUTIVE SYSTEM. 
THESE ROUTINES PERFORM A VARIETY OF FUNCTIONS FOR SYSTEM AND USER 
DATA FILE MAINTENANCE. 

~.9. AUXILIARY PROCESSORS 

A SET OF AUXILIARY PROCESSORS IS INCLUDED IN THE EXECUTIVE 
SYSTEM, THESE PROCESSORS COMPLEMENT THE SOURCE ~ANGUAGE 
PROCESSORS SUCH AS FORTRAN. THIS SET OF PROCESSORS INCLUDES THE 
COLLECTOR FOR LINKING RELOCATABLE SUBPROGRAMS, AND THE PROCEOURE 
DEFINITION PROCESSOR FOR INSERTING AND MODIFYING ASSEMBLER, COBOL, 
OR FORTRAN PROCEDURE DEFINITIONS IN A PROGRAM-FILE. 

2 
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4,10. PROCESSOR INTERFACE ROUTINES 

THE PROCESSOR INTERFACE ROUTINES PROVIDE A SIMPLE, STANDARD 
INTERFACE FOR ALL PROCESSORS WITHIN THE SYSTEM. COMPLETE FACIL­
ITIES ARE PROVIDED FOR THE INPUT OF SOURCE-LANGUAGE STATEMENTS AND 
THE OUTPUT OF THE RESULTING RELOCATABLE BINARY CODE. 

4,11, THE DIAGNOSTIC SYSTEM 

A COMPREHENSIVE DIAGNOSTIC SYSTEM IS AVAILABLE WITHIN THE 1108 
EXECUTIVE SYSTEM TO AID THE CHECKOUT OF USER PROGRAMS. COMMAN~S 
ARE AVAILABLE WHICH CAN TRIGGER SNAPSHOT DUMPS AT THE TIME OF 
COMPILATION OR COLLECTION OF A USER ROUTINE, POST-MORTEM DUMPS 
ARE ALSO AVAILABLE THROUGH AN EXECUTIVE CONTROL STATEMENT. 

4,12, SYSTEM SETUP 

THE SYSTEM GENERATION ROUTINE PROVIDES THE MEANS OF GENERATING 
AND MAINTAINING A SYSTEM TAI~ORED TO THE PARTICULAR NEEDS OF EACH 
INSTALLATION. . 

~,13, UTI~ITY ROUTINES 

INCLUDED WITHIN THE UTILITIES SECTION OF THE EXECUTIVE SYSTEM 
ARE DIAGNOSTIC ROUTINES, FI~E CONVERSION ROUTINES, AND OTHER . 
PROGRAMMING AIDS. 

3 
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5. EXECUTIVE CONTROL LANGUAGE 

5.1, PURPOSE 

CONTROL OF THE OPERATING ENVIRONMENT ON THE UNIVAC 1108 IS 
ACCOMPLISHED THROUGH A SET OF CONTROL STATEMENTS, THESE 
STATEMENTS DIRECT THE EXECUTIVE IN SCHEDULING, ASSIGNMENT OF 
FACILITIES, AND IN THE DISPOSITION OF PROGRAM AND DATA FI~ES, THE 
LANGUAGE IS DESIGNED IN A COMPACT AND DESCRIPTIVE MANNER TO 
FACILITATE EASE OF USE AND YET PROVIDE AL~ OF THE FEATURES AND 
FUNCTIONS OF A MODERN EXECUTIVE SYSTEM, STATEMENTS MAY BE EASILY 
ADDED, MODIFIED' OR DELETEO IN THE SYSTEM DEFINED SET. 

5,2. STATEMENTS 

5.2.1. GENERAL CONTENT 

THE BASIC FORMAT OF THE EXECUTIVE CONTROL STATEMENTS IS QUITE 
SIMPLE AND IS AMENABLE TO A LARGE NUMBER OF INPUT DEVICES. 
STATEMENTS ARE NOT RESTRICTED TO A CARO-IMAGE FORMAT' HENce, THEY 
MAY BE OF VARIAB~E ~ENGTHS. EACH STATEMENT CONSISTS OF A 
RECOGNITION CHARACTER IN CO~UMN ONE, FOLLOWED BY A COMMAND WHICH 
CATEGORIZES THE STATEMENT, FOLLOWED BY A VARIABLE NUMBER OF 
SPECIFICATIONS FIELDS, AND CONCLUDED BY A COMMENTS FIELD. THE 
RECOGNITION CHARACTER IS A MASTER SPACE(~)' WHICH IS A MULTIPLE 
(7-8) CARD PUNCH OR ITS EQUIVALENT FOR OTHER TYPES OF INPUT 
OEVICES(SUCH AS THE TTY35 WHICH" HAS A OIFFERENT CHARACTER SET>, 
THE END OF A STATEMENT IS SIGNIFIED BY THE END OF A CARD FOR 
CARO~IMAGE INPUT, OR BY A CARRIAGE RETURN OR ITS EQUIVALENT FOR 
OTHER TYPES OF INPUT DEVICES. 

EXECUTIVE CONTRO~ STATEMENTS ARE A~WAYS LOGGED IN A BAT~H RUNtS 
PRINT FILE. IF A CONTROL STATEMENT IS IN ERROR, THE DIAGNOSTIC IS 
PRINTED IMMEDIATELY FOL~OWING THE STATEMENT, 

5,2,2. STATEMENT FORMAT 

THE GENERAL FORMAT OF AN EXECUTIVE CONTROL STATEMENT 151 

QLABEL:COMMANO,OPTIONS SPEC1,SPEC2"."SPECN COMMENT 

THE FOLLOWING GIVES A DESCRIPTION OF EACH OF THE 'FJE~DS' OF 
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THE EXECUTIVE CONTROL STATEMENT AS WELL AS FORMAT AND CONTINUATION 
RUL.ES. 

5,2.2.1, L.ABEL FIEL.D 

THE L.ABEL. FIEL.D NEED NOT APPEAR BUT MAY BE uSED TO NAME A 
CONTROL STATEMENT. THE LABEL IS LIMITED TO SIX CHARACTERS FROM 
THE ALPHANUMERIC SET(A ••• Z,O ••• 9), THE FIRST OF'WHICH MUST BE AN 
ALPHABETIC. IF A LABEL IS SPECIfIED, IT MUST BE IMMEDIATELY 
FOLLOWED BY THE COLON(:), A LABEL IS USED ONLY WHEN DYNAMIC 
AO~USTMENT OF THE CONTROL STREAM IS REQUIRED, THE DISCUSSION eF 
THEIR USE IS DEFERRED TO THE SECTION ENTITLED ,CONDITIONAL 
STATEMENTS-, 

5,2.2.2. COMMAND FIELD 

THE COMMAND FIELD MUST ALWAYS BE SPECIFIED AS IT DETERMINES THE 
STATEMENT'S BASIC OPERATION. THE COMMAND IS LIMITED TO SIX 
CHARACTERS FROM THE ALPHANUMERIC SET (A.,.Z,O ••• 9), THE FIBST OF 
WHICH MUST BE ALPHABETIC. FOR CERTAIN CONTROL STATEMENTS, THE 
OPTIONS FIEL.D, WHICH IS AN APPENDAGE TO THE COMMANDFIE~D, IS 
RECOGNIZED. WHEN THE OPTIONS FIELD IS SPECIFIED, THE COMMANO 
FIELD TERMINATOR IS THE COMMA(,), HOWEVER, IF AN OPTIONS FIELD IS 
NOT SPECIFIED BLANK( ) IS THE COMMAND TERMINATOR. 

5,2,2.3, OPTIONS FIELD 

THE OPTIONS FIELD PROVIOES THE USER WITH THE ABILITY TO SPECIFY 
CERTAIN OPTIONS, IN THE FORM OF UNSEQUENCEO ALPHABETIC CHARACTERS' 
TO THE PARTICULAR PROCESSOR ADORESSED IN THE COMMAND FIELD OR TO A 
SPECIFIC PROGRAM AS IT IS EXECUTED. ON SOME CONTROL STATEMENTS 
THE OPTIONS FIELD CAN BE BROKEN INTO SUB·FIE~OS, EACH OF WHICH IS 
SEPARATED BY A SLASH(/), A BLANK CHARACTER OR A SERIES OF BLA~K 
CHARACTERS SEPARATES THE COMMAND OR OPTIONS FIELD FROM THE 
SPECIFICATIONS FIELDS. 

5.2.2.~. SPECIFICATIONS FIE~OS 

THE SPECIFICATIONS FIE~OS OF AN EXECUTIVE CONTRO~ STATEMENT ARE 
SEPARATED BY COMMAS AND ARE SPECIFIED BY THE USER AS DICTATED BY 
HIS REQUIREMENTS. THE CONTENT OF EACH SPECIFICATIONFIE~O, THE 
NUMBER OF SPECIFICATION FIE~DS, AND WHETHER EACH IS REQUIRED O~ 
OPTIONAL VARIES WITH THE COMMAND SELECTEO. SPECIFICATlON FIELDS, 
IN TURN' MAY CONTAIN SUBFIELOS THAT ARE SEPARATEO BY A SLASH(/)' 
FOR THE MOST PART, THESE SUB-FIELDS ARE OPTIONAL WITHIN A FIELD' 
THUS, IT IS POSSIBLE TO SPECIFY PARTS OF A FIELD WITHOUT 
SPECIFYING THE ENTIRE FIELD. 
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LEADING BLANKS ARE ALLOWABLE FOLLOWING THE RECOGNITION 
CHARACTER(Q), THE COLON(:> IF A LABEL IS SPECIFIED, THE FIE~D 
SEPARATOR(,), AND THE SUB·FIE~O SEPARATOR(/), A B~ANK IN ANY 
OTHER POSITION ACTS AS THE SEPARATOR SIGNIFYING THE START OF THE 
SPECIFICATIONS FIELOS OR COMMENTS FIE~O. AN EMPTY FIELD OR 
SUB.FIE~O IS ONE THAT CONTAINS NO CHARACTERS OR ONE OR MORE BLANK 
CHARACTERS. WHEN A~L REMAINING FIELDS OR SUB-FIE~OS ARE EMPTY, 
THEY MAY BE OMITTED. 

5.2.2.6. COMMENTS FIELD 

AT LEAST ONE BLANK CHARACTER MUST PRECEDE THE COMMENT FIELD. 
THE COMMENT ITsELF MAY CONTAIN ANY CHARACTER EXCEPT THE SEMICOLON, 

THE CONTINUATION CHARACTER. THE COMMENT FIE~O IS ENDED BX 
ENO-OF-CARO OR ITS EQUIVALENT FOR OTHER INPUT DEVICES. THE 
COMMENT FIELD IS NEVER REQUIRED. IF SPECIFICATIONS FIELDS ARE 
OMITTED' THE COMMENT FIELD MUST BEGIN WITH A PERIOD(,) FOLLOWEQ BY 
A BLANK. THIS IS ALSO TRUE WHEN THE CONTENT OF A SPECIFICATIONS 
FIELO IS UNRESTRICTED AND VARIABLE IN LENGTHCAS WITH THE ~LOG 
STATEMENT AND ;MSG STATEMENT), THE ;XQT STATEMENT IS AN EXAMPLE 
OF A STATEMENT WHERE SPECIFICATIONS ARE POSSIBLE BUT MAY BE 
OMITTED. 

5.2,3. CONTINUATION RULES 

IN CERTAIN SITUATIONS, A STATEMENT MAY REQUIRE MORE THAN ONE 
LINE OR CARD. IN SUCH CASES, CODING OF A SEMICOLON(') INDICATES 
CONTINUATION ON THE NEXT CARD OR LINE. A STATEMENT MAY BE SPLIT 
AT ANY POINT, AFTER THE OPTIONS FIELD, WHERE A ~EADING SPACE IS 
ALLOWAB~E OR WITHIN THE COMMENT FIELD. IT IS TREATED LOGICALLY AS 
A SPACE. CONTINUATION ON THE NEXT LINE CAN BEGIN IN ANY COLUMN, 
WITH ONE EXCEPTION: A MASTER SPACE CHARACTER(Q) SHOULD NOT BE 
PLACED IN COLUMN ONE ON A CONTINUATION LINE. 

5.3, STATEMENT TYPES 

5.3,1. GENERAL 

THE 1108 EXECUTIVE SYSTEM RECOGNIZES FIVE TYPES OF CONTROL 
STATEMENTS: 

1. ORGANIZATIONAL STATEMENTS, 
2. INPUT/OUTPUT SPECIFICATION STATEMENTS, 
3. PROCESSOR CALL STATEMENTS. 
~. PROGRAM EXECUTION STATEMENTS, AND 
5. CONDITI0NA~ STATEMENTS 
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EACH STATEMENT IS DISCUSSED INDIVIDUALLY IN SUCCEEDING 
PARAGRAPHS. THE ORDER OF PRESENTATION IS AS SHOWN IN THE TAB~E 
BEl.OW. 

IN ADDITION, A SUMMARY SHOWING THE RESPECTIVE FORMATS, IS 
PRESENTED IN THE LAST SECTION OF THIS CHAPTER (SECTION 5.9), 
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SUMMARY OF EXECUTIVE CONTROL STATEMENTS 

STATEMENT TYPE 

-... ------------
ORGANIZATIONAL. 
STATEMENTS 

INPUT/OUTPUT 
SPECIFICATION 
STATEMENTS 

COMMAND 

-.. -... -
~RUN 

,.FIN 
ri1~OG 

IilMSG 

tiHDG 

iilAOD 

IitSTART 

QSYM 

{ileOL 

ftlCKPT 

fi)RSTRT 

riASG 

QMOOE 

r~CAT 

I'i1FREE 

fIlUSE 

GENERAL. USAGE 

-------------
APPEARS AT THE BEGINNING OF EACN 
RUN, PROVIDES ACCOUNTING AND 
IDENTIFICATION INFORMATION, 
APPEARS AT THE END OF EACH RUN, 
PLACES USER SPECIFIED INFORMATION 
IN THE SYSTEM LOG. 
PLACES A MESSAGE ON THE CENTRAL­
SITE CONSOLE TYPEWRITER, 
USED TO PLACE A HEADING LINE 
ON PRINT OUTPUT, 
USED TO DYNAMICA~LY EXPAND THE 
RUN STREAM. 
USED TO SCHEDULE THE EXECUTION OF 
AN INDEPENDENT RUN. 
USED TO SCHEDULE NON-STANDARD 
SYMBIONT ACTION, 
USED TO SPECIFY VARIOUS FORMS Of 
INPUT, 
USED TO ESTABLISH A CHECKPOINT 
DUMP.THAT MAY BE USED FOR RESTART 
AT SOME FUTURE TIME, 
USED TO RESTART A RUN AT SOME 
PREVIOUS~Y TAKEN CHECKPOINT, 

USED TO ASSIGN A PARTICULAR 
INPUT/OUTPUT D~VICE OR MASS 
STORAGE FILE TO A RUN. THERE 
ARE FOUR TYPES OF ~ASG STATEMEN'S: 

FASTRAND 
TAPE 
DRUM 
ARBITRARY DEVICE 

ALSO USED TO CATALOGUE FILES. 
USED TO CHANGE THE MODE SETTINGS 
(DENSITY,PARITy,ETC,) OF A TAPE 
F1L.E, 
CATA~OGUES FASTRANO FORMATTED 
OR EXISTING TAPE FILES. 
USED TO DEASSIGN A FILE AND ITS 
INPUT/OUTPUT OEVICE OR MASS 
STORAGE AREA, 
USED TO SET UP A CORRESPONDENCE 
BETWEEN· INTERNAL AND EXTERNAL 
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IilELT 

haDATA 

filE NO 
rtlFILE 

rtJENOF 

(i)QUAL. 

5 
SECTION: 

FILE NAMES, 
INSERTS OR UPDATES A 
PROGRAM-FI~E ELEMENT FROM THE 
CONTROL. STREAM. 

PAGE: 

USED TO INTRODUCE OR UPDATE A DATA 
FILE FROM THE CONTROL STREAM. 
USED TO TERMINATE A DATA FILE, 
USED TO CAUSE TH~ DIRECT CREATION 
OF A FILE CONTAINING OAT A TAKEN 
FROM THE CONTROL STREAM. 
USED TO TERMINATE THE DATA THAT 
FOLLOWS THE ~FILE STATEMENT, 
USED TO DEFINE A STANDARD FILE 
NAME QUALIFIER 

PROCESSOR CALL 
STATEMENTS 

iPROCESSOR USED TO EXECUTE A PROCESSOR(~COB 
FOR COBO~ COMPILER' ~FOR FOR 
FORTRAN, ~ASM FOR ASSEMBLER,ETC,> 

PROGRAM EXECUTION 
STATEMENTS ~MAP 

rilXGT 

fi}EOF 

~PMD 

CONDITIONAL ~LABEL: 
STATEMENTS 

ft)SETC 

~JUMP 

ilTEST 

USED TO CALL THE COLL.ECTOR AND 
PREPARE AN ABSOLUTE ELEMENT. 
USED TO INITIATE THE EXECUTION 
OF A PROGRAM, 
USED TO SEPARATE DATA WITHIN 
THE CONTROL STREAM 
USED TO TAKE EDITED POST-MORTEM 
DUMPS OF THE PROGRAM ~UST 
EXECUTED. 

USED TO ATTACH A ~ABEL TO AN 
EXISTING CONTROL STATEMENT. 
PLACES A VALUE IN THE 
'CONDITION' WORD. 
USED TO BRANCH CONTROL WITHIN 
THE CONTROL STREAM. 
USED TO TEST THE 'CONDITION' WORD 
IN THE COURSE OF DECIDING THE 
EFFECTIVE CONTROL STREAM. 
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5.~.1. THE QRUN STATEMENT 

5 
SECTION: PAGE: 

THE ~RUN STATEMENT MUST BE THE FIRST STATEMENT OF EACH AUN. 
ITS PURPOSE IS TO IDENTIFY THE RUN AND TO FURNISH CERTAIN 
PARAMETERS NECESSARY FOR SCHEDULING ANO ACCOUNTING PURPOSES. THE 
FORMAT OF THE QRUN STATEMENT IS: 

~RUN,PRIORITY/RUN.OPTIONS RUN-ID,ACCOUNTING,PRO~ECTfl 
RUNNING-TIME/DEAD~INE,PAGES/CARDS,START-TIME 

ON THE QRUN STAT~MENT THE NORMAL OPTIONS FIELD IS DIVIDED INTO 
TWO SUB-FIELDS SEPARATED BY A S~ASH(/). THE FIRST SUB-FIELD 
SPECIFIES THE .PRIORITY' OF THE RUN AND THE SECOND SPECIFIES T~E 
'RUN-OPTIONS'. 

THE 'ACCOUNTING' FIE~D IS THE ONLY SPECIFICATION FIELD THAT 
NEED TO BE SPECIFIED BY THE USER. FOR DEMAND RUNS, THE 
RUNNING-TIME/DEADLINE AND START-TIME FIELDS ARE NOT HONORED, 

5.4,1.1, PRIORITY SUB-F'lELO 

THE PRIORITY SUB-FIELD CONTAINS AN A~PHABET!C CHARACTER. THE 
NEARER THE CHARACTER TO THE HEAD OF THE A~PHABET, THE HIGHER THE 
PRIORITY OF THE RUN. 

AT SYSTEM GENtRATION TIME, THE FO~~OWING INFORMATION MAY BE 
SPECIFIED FOR EACH ACCOUNT NUMBER: 

1. THE HIGHEST PRIORITY LETTER ALLOWED FOR THIS ACCOUNT. 
2. PRIORITY TO USE IF NONE IS SPECIFIED ON THE 

filRUN STATEMENT. 
3. WHETHER OR NOT A 'DEADLINE' SPECIFICATION IS TO BE 

AL~OWEO FOR THIS ACCOUNT. (DEADLINE RUNS MAY FORCE 
OTHER PROGRAMS TO BE SUSPENDED FROM CORE. IT MAY BE 
OESIRABLE TO CONTROL THIS INTERRUPTION OF NORMAL 
SCHEDULING.) 

THE ABOVE FEATURES ALLOW THE PARTICULAR INSTALLATION TO E¥ERCISE 
CONTROL OVER THE USE OF PRIORITIES AND DEADLINES. IN THE ABSENCE 
OF THESE SPECIFICATIONS AT GENERATION TIME, BOTH THE 'A' P810RITY 
ANO DEADLINE ARE ALLOWED. IF THE PRIORITY ON THE QRUN STATEMENT 
IS HIGHER THAN ALLOWED, IT IS ADJUSTED TO THE 'ALLOWED' LEVEL. IF 
THE DEADLINE SPECIFICATION IS NOT TO BE A~LOWEO FOR A PARTICUL.R 
ACCOUNT IT IS SIMPLY IGNORED IP ENCOUNTERED (SEE SYSTEM GENERATION 
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IF THE PRIORITY SUB-FIE~O IS ~EFT BLANK, A PRIORITY CHARACTER 
IS CHOSEN AS SPECIFIED BY THE PARTICULAR lNSTALLATION AT SYSTEM 
GENERATION TIME (SEE SySTEM GENERATION STATEMENTS ~ RUN PRIORITY, 
ANO INITIAL SYSTEM), 

THE A~GORITHM USED BY THE EXECUTIVE SySTEM IN SCHEOU~lNi BATCH 
RUNS IS AS FOLLOWS: 

ALL RUNS IN THE GROUP HAVING THE HIGHEST PRIORITY ~ETTER 
MUST BE INITIATED BEFORE RUNS FROM A LOWER PRIORITY 
GROUP WILL BE SELECTED. WITHIN THE HIGHEST PRIORITY GROUP, 
WHERE SELECTION IS TAKING PLACE, THE EXECUTIVE IS FREE 
TO CHOOSE THE ORDER OF INITIATION. BASED FIRST ON THE 
FACILITIES AVAILABLE AT THE MOMENT, AND SECOND ON THE 
ORDER OF RUN SUBMISSION. RUNS WITH A 'DEADLINE' MAY BE 
SELECTED AT ANY TIME, REGARDLESS OF THEIR PRIORITY. 

IT SHOULD BE NOTED THAT THE OPERATOR CAN, VIA AN 
UNSOLICITED KEYIN, CHANGE THE PRIORITY, START TIME 
AND/OR DEADLINE TIME OF ANY RUN. SELECTIvELY HOLD THE 
SCHEDULING OF RUNS, OBTAIN A SUMMARY OF RUNS THAT HAVE NOT 
BEEN OPENED' AND REMOVE A RUN FROM THE RUN QUEUE, THESE 
FEATURES CAN BE USED TO DYNAMICALLY CHANGE THE SC~EDULING 
PROCESS(SEE THE OPERATOR COMMUNICATIONS SECTION FOR A 
COMPLETE EXPLANATION OF UNSOLICITED MESSAGES). 

THIS ALGORITHM PLACES PART OF THE RESPONSIBILITY FOR PARALLEL BUN 
PROCESSING IN THE HANes OF THE PERSON(S) SETTING UP THE 
PRIORITIES.. IT ALLOWS PARTICULAR RUNS TO BE GROUPED UNDER 
PRIORITY LETTERS SO THAT MINIMUM DELAYS ARE ENCOUNTERED ANO BErTER 
EXTERNAL FACILITY ALLOCATION IS ACHIEVED, A MORE DETAILED 
EXPLANATION OF THE SCHEDULING MECHANISM IS FOUND WITH THE 
DISCUSSION of THE 'COARSE SCHEDULER', SECTION 7.3.~. 

FOR DEMAND MODE RUNS THE PRIORITY LETTER IS USED TO RESOLVE 
CONFLICTS WITH OTHER RUNS IN ACQUIRING FACI~ITIES. MOST REQUESTS 
WHILE IN THE DEMAND MODE ARE SATISFIED IMMEDIATELY, A DETAILED 
EXPLANATION OF 'DEMAND' RUN SCHEDULING IS FOUND WITH THE 
DISCUSSION OF THE 'OYNAMIC ALLOCATOR' ANO 'COARSE SCHEOULER'. 

5.-.1.2. RUNwOpTIONS sue~FIELD 

THE RUN-OPTIONS SU8-FI~LD MAY BE USED TO PLACE CERTAIN 
CONSTRAINTS ON THE RUN, THIS FIELO IS NEVER REQUIRED AND WHEN 
LEFT BLANK NORMAL SYSTEM ACTION OCCURS. THE OPTIONS WHICH CAN BE 
SPECIFIED ARE AS FO~LOwS: 
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T TERMINATE THE RUN IF THE ESTIMATED RUNNING TIME IS 

EXCEEDED. IF A RUNNING TIME IS NOT SPECIFIED ON THE 
QRUN STATEMENT, THE RUNNING TIME SPECIFICATION AS 
OEFINED FOR THE INSTA~LATI0N IS USED AS GROUNDS FOR 
TERMINATION. THIS RUNNING TIME MAY BE ALTEREO AT 
SYSTEM GENERATION TIME (SEE SYSTEM GENERATION 
STATEMENTS -CONTINUE OR TERMINATE RUN ~ STANDARD RUN 
TIME, ANO INITIAL SYSTEM), 

P TERMINATE THE RUN IF THE 'PAGES' ESTIMATE IS 
EXCEEDED FOR PRINTED OUTPUT. THE INSTALLATION 
DEFINEO MAXIMUM IS USED IN THE ABSENCE OF A PAGES 
ESTIMATE ON THE ;RUN STATEMENT (SEE SYSTEM GENERATION 
STATEMENTS - CONTINUE OR TERMINATE RUN ~ STANDARD 
PAGE AND CARD LIMIT. AND INITIAL SYSTEM), 

C SAME AS FOR 'PAGES, EXCEPT THAT THE RUN IS TERMINATED 
IF THE 'CARDS' TO BE PUNCHED ESTIMATE IS EXCEEOED. 

S THE RUN IS TO BE PROCESSED IN SEQUENCE WITH THE 
PREVIOUS RUN INPUT FROM THE SAME DEVICE, A 
SEQUENCED RUN IS NOT CONSIDERED FOR EXECUTION 
UNTIL THE PREVIOUS RUN HAS TERMINATED. 
AT THAT TIME ITS PRIORITY, DEAD~INE, ANO START-TIME 
ARE TAKEN INTO CONSIDERATION, 

B THIS OPTION SPECIFIES THAT A BATCH RUN IS BEING 
SUBMITTED FROM A TERMINAL WHERE 'DEMAND' RUNS ARE 'HE 
NORMAL CASE, THE SYSTEM IS MADE AWARE AT SYSTEM 
GENERATION TIME OF THOSE TERMINALS FROM WHICH A 
DEMAND MODE RUN MAY BE SUBMITTED, FROM THESE 
TERMINALS, A RUN IS ASSUMED TO BE -DEMAND' UNLESS 
DESIGNATED AS 'BATCH' BY THIS OPTION. 

o THIS OPTION INDICATES THAT A 'DEMAND' RUN IS BEING 
SUBMITTED FROM A TERMINAL WHERE 'BATCH' RUNS ARE THE 
NORMAL CASE. THE SYSTEM IS MADE AWARE AT SYSTEM 
GENERATION TIME OF THOSE TERMINALS FROM WHICH A 
BATCH MODE RUN MAY BE SUBMITTED, FROM THESE 
TERMINALS, A RUN IS ASSUMED TO BE 'BATCH' UNLESS 
DESIGNATED AS 'DEMAND' BY THIS OPTION. 

5.~,1.3. RUN~ID FIELD 

THE RUN-ID(IOENTIFICATION) FIE~O MUST BE SPECIFIED TO UNIQUELY 
IDENTIFY THE RUN TO THE SYSTEM. THIS FIELD IS LIMITED TO A 
MAXIMUM OF SIX CHARACTERS FROM THE ALPHANUMERIC SET(A.,.Z,O ••• 9). 

IF THE SYSTEM FINOS THAT A RUN BEING SUBMITTED HAS THE SAME 
RUN-IC AS A PREVIOUS RUN THAT HAS NOT FINISHED EXECUTION, THE 
EXECUTIVE WILL ASSIGN A UNIQUE RUN-IC TO THE RUN, NOTIFY THE 
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OPERATOR OF THE CHANGE, AND CONTINUE PROCESSING THE RUN. THE NEW 
10 IS USED FOR ALL OPERATOR-EXECUTIVE COMMUNICATIONS CONCERNING 
THE RUN. NORMAL~Y, THE NEW ID IS ESTABLISHED BY ,ADDING AN 
ALPHABETIC CHARACTER IF THE SUBMITTED 10 IS LESS THAN SIX 
CHARACTERS. OR, IF THE SUBMITTED 10 IS SIX CHARACTERS, THE LE~T 
MOST CHARACTER IS REPLACED, THE EXECUTIVE RESERVES THE RIGHT TO 
MAKE MORE DRASTIC CHANGES TO THE SUBMITTED 10 IN ORDER TO 
ESTABLISH UNIQUENESS, BOTH THE ORIGINAL RUN-IC ANO THE ASSIGNED 
10 ARE OUTPUT ONCE ON ALL OUTPUT FILES SUCH AS THE SYSTEM LOG AND 
THE PRINTER LISTING WHICH ARE GENERATED BY THE SYSTEM. 

5.~.1.~. ACCOUNTING FIELD 

THE ACCOUNTING FIELD IS USED TO SPECIFY ACCOUNTING CODES, AND 
IT SHOULD BE FILLED, THE FIELD CONTAINS FROM ONE TO TWELVE 
CHARACTERS FROM THE SET A ••• Z, 0 •• ,9, " ANO ~t THE SYSTEM DESIGN 
IS FLEXIBLE ENOUGH THAT SPECIFIC INSTALLATIONS CAN EASILY ADD 
ADDITIONAL FIELDS (OR SUB-FIE~OS) FOR IDENTIFICATION OR ACCOUNTING 
PURPOSES, ALTERNATIVELY' THEY MAY ELECT TO USE THE PROJECT FIELD 
FOR THE ACCOUNTING INFORMATION. 

A SET OF A~LOWAB~E ACCOUNT NUMBERS IS SUPP~I~D BY THE USER 
INSTALLATION AND INCORPORATED INTO THE SYSTEM AT GENERATION TIME 
(SEE SySTEM GENERATION STATEMENTS - ACCOUNT PRIORITY AND 
DEADLINE), A RUN IS ACCEPTED IMMEDIATELY IF ITS ACCOUNT NUMBER IS 
KNOWN TO THE SYSTEM, IF NOT, THE OPERATOR IS NOTIFIED OF THE 
RUN-IO AND PROJECT NO, AS WELL AS ThE GIVEN ACCOUNT NUMBER, IF 
ANY, AND GIVEN THE CHOICE OF ABORTING THE RUN OR SUPPLYING A NEW 
OR EXISTING ACCOUNT NUMBER. IF A NEW NUMBER IS SUBMITTED, IT IS 
ADDED TO THE PERMANENT SET. 

THE USER INSTA~LATION MAY ATTACH PRIORITY AND/OR DEADLINE 
RESTRICTIONS TO A PARTICULAR ACCOUNT NUMBER(SEE PRECEDING SECTION 
DEALING WITH PRIORITY SUB-FIE~O, SECTION 5,~,1.1.). WHEN A NEW 
ACCOUNT NUMBER 15 SUPPLIED BY THE OPERATOR, PRIORITY AND DEADLINE 
RESTRICTIONS MAY ALSO BE INPUT(SEE CHAPTER ON 'OPERATOR 
COMMUNICATIONS'), IN ADDITION, UNSOLICITED KEYINS OF THE SAME 
FORM ARE AVAILABLE SUCH THAT THE OPERATOR CAN DEACTIVATE AN 
ACCOUNT NUMBER OR ADD A NEW NUMBER, AT ANY TIME. THESE F£ATURES 
A~LOW A WAY FOR THE SYSTEM ACCOUNT FI~E TO BE MAINTAINED, OTHER 
THAN AT SYSTEM GENERATION TIME, 

5.~.1.5. PROJECT FIELD 

THE PROJECT FIELD CLASSIFIES THE RUN FOR ACCOUNTING PUR~OSES 
ANO PERMITS INSERTION OF THE IMPLIED QUALIFICATION OF FILE NAMES 
WHEN NO SPECIFIC QUALIFICATION IS GIVEN (SEE QQUA~ CONTROL 
STATEMENT, SECTION 5,5,11.). THIS FIELD IS LIMITED TO 12 
CHARACTERS FROM THE SET A ••• Z, 0 ••• 9, ., ANO s. TH£ PROJECT 
SPECIFICATION IS OPTIONAL IN THE SENSE THAT AN EMPTY FIELD IS 
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TREATED AS A PROJECT-IO CONSISTING OF 12 SPACE CHARACTERS. FOR A 
MORE DETAILED EXPLANATION OF USE OF THIS FIELD AS A FIL~ 
QUALIFIER, SEE THE 'INPUT/OUTPUT SPECIFICATION STATEMENTS', 
SECTION 5.5, 

5.~,1.6. RUNNING 'TIME/DEADLINE FIELD 

USE OF THE RUNNING TIME/DEADLINE FIELD IS OpTIONAL' IT ~ROVIOES 
ADDITIONAL SCHEDULING INFORMATION. THE RUNNING TIME SUB~FIE~O 
SPECIFIES THE PROGRAMMER ESTIMATED NUMBER OF MINUTES OF CENTRAL 
PROCESSOR UNIT(CPU) TIME REQUIRED FOR THE RUN. IF THIS TIME IS 
EXCEEDED, AS MEASURED BY THE TIME THAT THE RUN HAS CONTROL OF THE 
CPU, THE OPERATOR IS NOTIFIED AND MAY OPTIONALLY TERMINATE THE 
RUN, AS GUIDEO BY THE INSTALLATION'S OPERATING PHILOSOPHY OR THE 
PROGRAMMER'S INSTRUCTIONS. SOME INSTALLATIONS MAY REQUIRE THAT A 
RUN BE IMMEDIATELY TERMINATED IF THE ESTIMATED RUNNING TIME IS 
EXCEEDED, THIS FEATURE IS PROVIDED AS AN OPTIoN AT SYSTEM 
GENERATION TIME (SEE SySTEM GENERATION STATEMENTS CONTINUE OR 
TERMINATE RUN, AND INITIAL SYSTEM), 

THE DEADLINE SUe·FIELD IS USED BY THE PROGRAMMER TO SPEeIFY THE 
TIME OF DAY OR AN ELAPSED TIME, FROM TIME OF RUN SUBMISSION' BY 
WHICH HIS RUN MUST BE COMP~ETEOt THE DEADLINE IS BASED ONA 24 
HOUR C~OCK. IF A '0' pRECEDES THE TIME SPECIFICATION, IT IS TAKEN 
AS THE TIME OF CAY' OTHERWISE, IT IS TAKEN AS THE E~APSED TIME 
FROM RUN SUBMISSION. THE TIME IS GIVEN IN HOURS AND MINUTES ANO 
CANNOT EXCEED 2400(24 HOURS, 0 MINUTES), FOR EXAMPLE, A 
SPECIFICATION OF '0910' WOULD BE TAKEN AS 9:10 A.M. 

THE ENTIRE RUNNING TIME/OEAD~lNE FIELD MAY BE OMITTED' OR JtiST 
THE DEADLINE SUB-FIELD MAY BE OMITTED. IF OMITTED, THE RUNNING 
TIME SPECIFICATION SUPPLIED BY THE INSTALLATION AT SYSTEM 
GENERATION TIME IS USED AS THE PROGRAMMER'S ESTIMATE, AND IT IS 
ASSUMED THAT THE RUN HAS NO SPECIFIC DEADLINE (SEE SYSTEM 
GENERATION STATEMENTS - STANDARD RUN TIME, AND INITIAL SYSTEM). 
THE DEADLINE SPECIFICATION WILL NOT BE HONORED UNLESS A RUNNING 
TIME ESTIMATE IS PRESENT ON THE QRUN STATEMENT, 

THE DEADLINE SPECIFICATION SHOULD NOT BE USED IN AN ARBITRARY 
MANNER. AS POINTED OUT EARLIER, ITS USE MAY BE A~~OWED ONLY FOR 
PARTICULAR ACCOUNTS. 

IF A OEADLINE CANNOT BE MET VIA NORMAL SCHEDULING, THE SYSTEM 
WILL TAKE THE NECESSARY ACTION TO INSURE THE REQUIRED COMP~ETION 
TIME, IF POSSIB~E, THIS ACTION MAY DEGRADE THE GENERAL OPERATION 
OF THE SYSTEM AS FAR AS MU~TI·PROGRAMMING AND SYSTEM-OVERHEAD ARE 
CONCERNED. ON THE OTHER HAND, IF DEADLINE SPECIFICATIONS ARE SUCH 
THAT IN GENERAL THEY DO NOT BECOME CRITICAL, THE SYSTEM WILL 
SIMPLY ORDER THE RUNS IN A MANNER TO BEST MEET THE DEAOLINES AND 
EXECUTE THEM IN THE NORMAL MANNER, A DEADLINE RUN IS LEFT AT ITS 
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GIVEN PRIORITY LEVEL UNTIL SUCH TIME AS IT BECOMES NECESSARY TO 
CONSIDER IT FOR HIGHER PRIORITY EXECUTION, IF AT ALL, IF THE 
DEADLINE SPECIFICATION ALLOWS THE' TIME, THE RUN IS ELEVATED TO A 
HIGHER PRIORITy IN TIME TO ALLOW IT TO FINISH ON TIME WITH NO 
SPECIAL ACTION IN THE WAY OF SUSPENDING OTHER RUNS, BARRING OTHER 
OEAOLINES(UNFORESEEN OR OTHERWISE). IN SUMMARY, THE DEADLINE 
FACILITY CAN BE USED SIMPLY TO INSVRE A MAXIMUM TURN-AROUND FOR A 
RUN, OR IT CAN BE USED TO INSURE COMP~ETION OF A .RUSH' ~OB. 'HE 
SECTION ON THE 'COARSE SCHEDULER' CAN BE SEEN FOR ADDITIONAL 
INFORMATION ON THE SCHEDULING OF DEADLINE ~OBS, 

5.~,1.7. PAGES sue-FIELD 

USE OF THE pAGES SUB-FIELD IS OPTIONAL' IT PROVIDES THE SYSTEM 
WITH A PAGE.NUMBER ESTIMATE OF PRINTED OUTPUT THAT THE PROGRAMMER 
IS EXPECTING. IF THIS FIELD IS OMITTED' THE NUMBER SET BY THE 
INSTALLATION AT SYSTEM GENERATION TIME IS ASSUMED (SEE SYSTEM 
GENERATION STATEMENTS .. STANDARD PAGE AND CARO,LIMIT, AND INITIAL 
SYSTEM). IF THE PAGE ESTIMATE IS EXCEEDED, THE oPERATOR IS 
NOTIFIED. A SySTEM GENERATION PARAMETER CAN SPECIFY THAT THE RUN 
BE AUTOMATICALLY TERMINATEO wHEN THE ESTIMATE IS EXCEEOEO (SEE 
SYSTEM GENERATION STATEMENTS - CONTINUE OR TERMINATE RUN, AND 
INITIAL. SYSTEM), 

5,~.1,8. CARDS SUe-FIE~D 

THE USE of THE CARDS SUB-FIELD IS IOENTICAL TO THE PAGES 
SUB-FIELD EXCEPT THAT IT APPLIES TO THE NUMBER OF PUNCHED CARDS 
EXPECTED DURING THE RUN, RATHER THAN THE NUMBER OF PRINTED PAGes. 

5.4.1.9. START-TIME FIELD 

THE START-TIME FIELD IS USED TO SPECIFY(DELAY) THE TIME AT 
WHICH THE RUN wILL BE CONSIDERED FOR EXECUTION, IN THE ABSENCE OF 
A START-TIME SPECIFICATION, WHICH IS THE NORMAL CASE, THE RUN IS 
CONSIDERED FOR EXECUTION IMMEDIATELY AND EXECUTED ACCORDING TO ITS 
PRIORITY. WHEN A START~TIME IS SPECIFIED, THE RUN IS NOT INCLUDED 
IN THOSE AVAILABLE FOR EXECUTION UNTIL THE START-TIME HAS ARRIVED, 
AT THAT TIME IT IS CONSIDERED FOR EXEcuTION ACCORDING TO THE GIVEN 
PRIORITY, THE START-TIME IS SPECIFIED IN EXACTLY THE SAME MAN~ER 
AS THE OEAOLINE(SEE DESCRIPTION OF OEAD~INE SPECIFICATION, 
5,&+.1.6,). 

THE START.TIME FIELD ALLOWS A RUN TO BE SUBMITTED WITH THE 
ASSURANCE THAT IT WILL NOT BE EXECUTED PRIOR To THE GIVEN TIME. 
THIS F~ATURE IS DESIRABLE WHEN INPUT DATA IS NoT YET READY BUT 
WILL BE BY START-TIME, IT IS ALSO DESIRABLE TO HAVE CERTAIN TYPES 
OF RUNSCPROOUCTION,UTILITY,ETC,), EXECUTED DURING CERTAIN eERIODS 
OF THE DAY, 
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IF A DEADLINE SPECIFICATION IS ALSO GIVEN ON THE QRUN 
STATEMENT, IT IS NOT INTERPRETED UNTl~ THE START-TIME HAS BEEN 
REACHED. IN OTHER WOROS, THE START-TIME IS TAKEN AS THE TIME OF 
RUN SUBMISSION IN CONSIDERING THE DEADLINE AND PRIORITY. 

5,4,1.10. RUN RESTRICTIONS 

THE FOLLOWING IS A SUMMARY OF EXECUTIVE ACTION CONCERNING RUN 
RESTRICTIONS: 

AT SYSTEM GENERATION TIME THE INSTALLATION HAS THE CAPABILITY TO 
SPECIFY MAXIMUM RUNNING TIME, PAGE COUNT AND/OR PUNCH COUNT FOR 
AL~ RUNS ENTERING THE SYSTEM, IT CAN ALSO BE SPECIFIED WHETHER OR 
NOT THE RUNS SHOU~D BE TERMINATED IF THE SPECIFICATION IS 
EXCEEDED. (IF ANY OF THE ABOVE SYSTEM GENERATION PARAMETERS ARE 
NOT SPECIFIED, A CORRESPONDING SYSTEM STANDARD WILL BE USED.) 

AT RUN SUBMISSION TIME THE USER HAS THE CAPABILITY TO SPECIFY 
ESTIMATED RUNNING TIME, PAGE COUNT AND/OR PUNCH COUNT FOR THAT 
PARTICULAR RUN. THIS SPECIFICATION(S) TAKES PRECEDENCE OVER THE 
MAXl~UM(S) SET AT GENERATION TIME, THE USER CAN FURTHER SPECIFY, 
AS OPTIONS FOR EACH OF THE ABOVE, WHETHER OR NOT THAT PARTICULAR 
RUN SHOU~O BE TERMINATED IF THE SPECIFICATION(S) IS EXCEEDED, 
THESE TERMINATION OPTIONS ARE MEANINGFuL ONLY IF AUTOMATIC 
TERMINATION ON REACHING A MAXIMUM WAS NOT SPECIFIED AT SYSTEM 
GENERATION TIME BY THE INSTALLATION MANAGER, (THE TERMINATION 
SPECIFIED AT GENERATION TIME IMPLIES THE CORRESPONDING OPTION BE 
SET ON ALL RUNS.) 

IN THE ABSENCE OF A TERMINATION INOICATOR(BY INSTALLATION MANAGER 
OR OPTION ON ~RUN STATEMENT), THE OPERATOR IS SIMPLY NQTIFIEO. 

5.4.1.11. QRUN STATEMENT EXAMPLES 

CONSIDER THE FOLLOWING QRUN STATEMENT EXAMPLES: 

THE OPTIONS FIELD IS NOT USED, MEANING THAT THE 
PRIORITY AS SET BY THE EXECUTIVE WILL BE 
SATISFACTORY ANO THAT RUN-OPTIONS ARE NOT REQUIRED, 
THIS IS RUN R231 OF PROJECT CAPER, EXPENSES 
INCURRED BY THIS RUN ARE TO BE CHARGED A6AINST 
COCE 03~12. THE ESTIMATED RUNNING TIME 15 TEN 
MINUTES AND RESULTS ARE EXpECTED WITHIN ONE HOUR 
AFTER RUN SUBMIsSION, THE ANTICIPATED NUMBER OF 
PAGES ANO CARDS IS SET BY THE SYSTEM, THE CO~MENT 
FIE~D CONTAINS INFORMATION 'J. JONES', 
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THE PRIORITY CODE IS tC'. A RUN-OPTION OF ,p. 
SPECIFIES THAT THE RUN SHOULD BE TERMINATED IF MORE 
THAN 300 PAGES ARE PRODUCED. THE RUNNING TIME IS 
NOT SPECIFIED. 

(3) ~RUN,A 201,90~31010'EXOOUS1'10,/50,0830 

HIGHEST PRIORITY IS TO BE uSED FOR RUN 201 ON THE 
EXODUSl PROJECT. THE RUNNING TIME IS ESTIMATED AT 
TEN MINUTES. NO MORE THAN 50 CARDS ARE EXpECTED, 
THE RUN WILL NOT BE CONSIDERED FOR EXECUTION UNTIL 
8:30AM. 

(4) ~RUN'E/TCS Z,A-1396,SUPER, 20/230,/80 

RUN Z OF PROJECT SUPER IS TO BE PROCESSED AFTER THE 
COMP~ETION OF THE PREVIOUS RUN (INPUT ON SAME DEVICE) 
AND HAS A pRIORITY OF 'E', THE RUN MUST BE COMPLETED 
WITHIN 2.5 HOURS AFTER COMP~ETION OF THE PREVIOUS 
RUN- THE RUN WIL~ BE TERMINATED (BECAUSE OF 'T') IF 
MORE THAN 20 MINUTES OF CPU TIME ARE NEEDED, IF . 
AN ATTEMPT IS MADE TO PUNCH MORE THAN 80 CARDS, THE 
RUN WIL~ BE TERMINATED (BECAUSE OF fe' RUN-OPTION), 

5.~.2. THE QFIN STATEMENT 

THE QFIN STATEMENT IS USED TO SIGNAL THAT THE END-OF-RUN HAS 
BEEN REACHED. IT IS REQUIRED WITH ALL RUNS AND MUST APPEAR AS THE 
LAST STATEMENT. IT IS NEVER PASSED AS A DATA IMAGE FOR QE~T, 
~OATA' OR QFILE. THIS STATEMENT CANNOT BE CONTINUED ON A SECOND 
CARD OR L.INE. 

THE ~FIN STATEMENT.S FORMAT IS: 

QFIN COMMENT 

WHEN THE ~FIN STATEMENT IS ENCOUNTERED BY THE EXECUTIVE SYSTEM, 
THE ACCOUNTING ROUTINES ARE ENTERED AND ALL REMAINING FACILITIES. 
TEMPORARY FILES, AND CORE SPACE ARE RELEASEO. 

5.4,3, THE QLOG STATEMENT 

THE ~LOG STATEMENT pROVIDES THE USER WITH A MEANS OF ENTERING 
INFORMATION INTO THE SySTEM LOG. THE QLOG STATEMENT'S FORMAT IS: 

INFORMATION , COMMENT 

THE INFORMATION FIELD IS VARIABLE IN L~NGTH wITH A MAXIMUM OF 
132 CHARACTERS ALLOWED. THE FIRST NON-BLANK CHARACTER IS THE 
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BEGINNING OF INFORMATION AND THE END-OF-INFORMATION IS THE ~AST 
NON-BLANK CHARACTER PRIOR TO THE END-OF-LINE, THE COMMEN! FIELD, 
OR THE 132 CHARACTER MAXIMUM, WHICHEVER OCCURS FIRST. 

f 

WHEN A QL.OG STATEMENT' IS ENCOUNTERED BY THE EXECUTIVE SySTEM, 
IT EXTRACTS THE INFORMATION, PREFIXES IT WITH pROGRAM 
IDENTIFICATION, DATE AND TIME' AND OUTPUTS THIS INFORMATION TO THE 
TEMPORARY MASTER RUN LOG. 

THE SEMICOLON(') IS USED AS A CONTINUATION CHARACTER' 
THEREFORE, IT CANNOT BE PART OF THE INFORMATION. THE CHARACTER 
SEQUENCE SPACE-PERIOD-SPACE( • ) IS NOT ALLOWED AS PART OF THE 
INFORMATION BECAUSE THIS SEQUENCE DENOTES THE START OF THE COM~ENT 
FIELD. 

CONSIDER THE FOLLOWING SLOG STATEMENT EXAMPLE: 

QLOG TRANSPORT PROa, NO, 128 • REVISED MAY 1 

THE INFORMATION FIELD IS 23 CHARACTERS IN ~ENGTH ANO THE 
COMMENT IS 'REVISED MAY 1'. 

THE SYSTEM PROVIDES A LINKAGE WHICH ALLOWS THE QLOG FUNCTION TO 
BE REQUESTED FROM WITHIN A USER PROGRAM. THE LINKAGE DESCRIPTION 
IS FOUND IN SECTION 8, 'EXECUTIVE REQUEST FUNCTIONS'. 

5.~.~. THE ~MSG STATEMENT 

THE QMSG CONTROL STATEMENT IS USED TO TYPE A MESSAGE ON THE 
CENTRAL SITE CONSOLE TYPEWRITER. IT HAS THE FORM: 

QMSG,OPTIONS MESSAGE • COMMENT 

THE MESSAGE HAS A MAXIMUM LENGTH OF 132 CHARACTERS AND THE 
FORMAT RULES AND RESTRICTIONS ARE IDENTICAL TO THOSE OF T~E ~LOG 
STATEMENT (SEE 5.~.3). THE ;MSG STATEMENT CAN BE USED TO DIRECT 
THE OPERATOR IN SUCH AREAS AS DISPOSAL OF OUTPUT, ABNORMAL OR 
UNDOCUMENTED PROCEDURES, ETC. 

THE MESSAGE IS PREFACED BY THE RUN-ID WHEN TYPED, THE USER IS 
FREE TO USE THE CARRIAGE RETURN CHARACTER IN FORMATING THE MESSAGE 
TO HIS CHOOSING. THE CARRIAGE RETURN CHARACTER WILL CAUSE BOTH A 
CARRIAGE RETURN ANO A LINE FEED. 

THE ~MSG STATEMENT MAY CONTAIN THE FOLLOWING OPTIONS: 

W CAUSES THE RUN TO BE HELD UNTIL THE OPERATOR 
RESPONOS TO THE MESSAGE, THE USER MESSAGE IS 
FOLLOWED BY THE ADDITIONAL MESSAGE 'WAIT'. 'WAIT' 
INDICATES TO THE OPERATOR THAT THE MESSAGE MUST 
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N CAUSES SUPPRESSION OF THE TYPING OF THE MESSAGE ON 
THE CONSOLE TYPEWRITER, IN THIS CASE THE STATEMENf 
IS LISTED ON THE PRINTER ONLY. WHEN THE N OPTION IS 
PRESENT, THE W oPTION IS NOT EFFECTIVE, 

THE W OPTION CAN BE USED TO DIRECT THE OPERATOR IN THE LOADING 
AND GENERAL MANAGEMENT OF PERIPHERAL DEVICES (IN THOSE CASES NOT 
AUTOMATICALLY TAKEN CARE OF BY THE EXECUTIVE), 

THE N OPTION CAN BE USED TO SIMPLY PLACE A MESSAGE ON THE 
PRINTER OR AS A WAY TO SUPPRESS CONSOLE ACTION WITHOUT REMOVING 
THE SMSG STATEMENT, 

AN EXAMPLE OF THE ~MSG CONTROL STATEMENT IS: 

gMSG EXPECT 2 REELS OF OUTPUT FOR FILE XYZ 

ANOTHER EXAMPLE, WHERE THE OPERATOR MUST RESPOND, COULD BE: 

~MSG,W IS REMOTE HOOKUP READY? 

S.~.5, THE QHDG STATEMENT 

THIS CONTROL STATEMENT PROVIDES THE USER WITH AN AUTOMATIC 
MEANS of PRINTING A HEADING ON EACH SUCCEEDING PAGE OF THE PRINT 
Fl~E. THE FORMAT OF THIS STATEMENT IS: 

QHDG,OPTIONS HEADING TEXT 

THE ALLOWABLE OPTIONS ARE: 

N- TURN OFF PRINTING OF THE HEADING. 
p- BEGIN PAGE NUMBER WITH 'PAGE 1'. 
x- 00 NOT PRINT DATE OR PAGE COUNT. 

THE 'HEADING TEXT' FIELD IS VARIABLE IN LENGTH WITH A MAXIMUM 
OF 105 CHARACTERS AL~OWED. THIS FIELD IS SEPARATED FROM THE 
CONTROL FIELD WITH A SPACE, THEREBY ALLOWING LEADING SPACES IN THE 
TEXT, THE END OF THE TEXT IS DENOTED eY THE LAST NON-BLANK 
CHARACTER PRIOR TO THE END-OF LINE, OR THE COMMENT FIELD, OR THE 
105 CHARACTER MAXIMUM, WHICH EVER OCCURS FIRST. 

THE HEADING IS PRINTED ON THE SECOND LINE ABOVE LOGICA~ PRI~T 
LINEl. IF THIS UPPER MARGIN IS ONE LINE OR NON-EXISTENT, THE 
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HEADING WILL NOT BE PRINTEO. THE DATE AND PAGE NUMBER WILL AP8EAR 
TO THE RIGHT OF THE HEADING TEXT, A PAGE COUNT FOR EACH PRINT 
FI~E IS MAINTAINED BY THE PROCESSING SYMBIONT. WHEN HEADING IS 
SPECIFIEO WITHOUT THE ,P. OPTION, THE pAGE COUNT CURRENT TO THE 
FILE IS USED TO BEGIN PAGE NUMBERING, ANY NUMBER OF QHDG 
STATEMENTS MAY APPEAR IN THE CONTROL STREAM, 

THE SYSTEM PROVIDES A ~INKAGE WHICH ALLOWS THE QH06 FUNCTION TO 
BE REQUESTED FROM WITHIN A USER PROGRAM. THE LINKAGE DESC~IPTION 
IS FOUND IN THE CHAPTER ENTITLED -SYMBIONTS' 

5.~.6. THE QAOO STATEMENT 

THE QAOO CONTROL STATEMENT PROVIDES A MEANS OF INSERTING IM_6ES 
INTO THE CONTROL STREAM FROM ANY FILE IN THE SYSTEM DATA FORMAT. 
THESE FILES MAY CONTAIN DATA OR ANY CONTROL CARDS ALLOWED IN A RUN 
STREAM, THE FILE BEING ADDED MAY HAVE BEEN CREATED BY THE QOATA 
STATEMENT, THE ~FILE STATEMENT, THE ~ELT STATEMENT OR A USER 
PROGRAM, THE IMAGES IN THE FILE BEING ADDED NEED NOT EXIST UN'IL 
THE QAOD COMMAND 15 EXECUTED, THIS MEANS THAT THE USER IS FREE TO 
HAVE WORKER PROGRAMS IN THE FIRST PART OF A RUN GENERATE FILES TO 
BE ADDEO LATER IN THE RUN. 

THE FORMAT OF THE ~ADO CONTROL STATEMENT IS 

~AOD FILENAME .COMMENTS 

WHERE 'FILENAME' MAY BE THE EXTERNAL NAME OF THE FILE IF AN ENllRE 
FILE IS TO BE ADDEO, OR IT MAY BE REPLACED BY THE STANDARD 
REFERENCE TO AN ELEMENT 'PROGRAM FILE. ELEMENT/VERSION(CYCLEl'. 

WHEN THE ~AOO CONTROL STATEMENT IS ENCOUNTERED IN A CONTROL 
STREAM, THE FIRST IMA~E OF THE ADDEO FILE REPLACES THE ~ADO 
CONTROL IMAGE. ALL SUBSEQUENT CONTROL STREAM IMAGES WJLL BE TAKEN 
FROM THE ADDEO FJLE UNTIL THE END OF FILE OR IF AN ELEMENT IS 
BEING ADDEO, UNTIL THE END OF THE ELEMENT IS ENCOUNTERED. 
FOLLOWING THE END OF THE ADDED FILE, THE CONTROL STREAM IS 
AUTOMATICALLY RESUMED AT THE IMAGE FOLLOWING THE QADD STATEMENT. 

~AOO STATEMENTS MAY BE NESTED TO ANY LEVEL PROVIDED THERE IS NO 
ATTEMPT TO ADO A GIVEN FILE (OR ELEMENT) TWICE IN THE SAME NEST. 
WHEN THIS OCCURS, OR WHEN A NON-EXISTENT FILE IS SPECIFIED, TH! 
RUN IS PLACED IN THE ERROR MODE AND PROCESSING CONTINUES. 

THE QADO FEATURE IS OF PARTICULAR VA~UE TO THE REMOTE USER 
(BATCH OR DEMAND) IN THAT CONTROL STATEMENTS AND/OR DATA CAN BE 
SUBMITTED ONLY ONCE BUT USED IN MANY SUBSEQUENT RUNS, THE 
PRESTORED, P~RTIAL CONTROL STREAMS CAN BE CORRECTED PRIOR TO THEIR 
ADDITION BY PLACING CORRECTION LINES FOLLOWING THE QOATA 
STATEMENT, 
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THE FOLLOWING LIST OF CONTROL STATEMENTS ARE CONSIDERED ILLEGAL 
WITHIN AN rilADD FI~E: 

;RUN 
~COL 
rilFILE 

THE SYSTEM PROVIDES A LINKAGE WHICH AL~OWS THE QADD FUNeTION TO 
BE REQUESTED FROM WITHIN A USER PROGRAM. THE LINKAGE DESCRIPTION 
IS FOUND IN THE CHAPTER ENTITLED 'SYMBIONTS-, 

5.~.'. THE ~START STATEMENT 

THE ~START STATEMENT AFFORDS THE USER A MEANS OF SCHEDULING ONE 
OR MORE RUNS FROM WITHIN A RUN CONTROL STREAM. RUNS TO BE 
SCHEDULED IN THIS MANNER MAY BE SEPARATE DATA FILES CREATED BY THE 
;OATA OR QFILE STATEMENT OR BY A USER PROGRAM. THEY MAY ALSO"SE 
ELEMENTS OF A pROGRAM-FILE CREATED BY THE QELT,D STATEMENT. T~E 
RUN FILE ANO THE RUN ELEMENT ARE IN SYSTEM DATA FILE (SDF) FORM. 
FOR THE FORMAT DESCRIPTION SEE .OATA HAND~ING" SECTION 13. 

THE QSTART FEATURE CAN BE USED WHEN ONE RUN MUST GENERATE A 
DATA FILE FOR INPUT BY ANOTHER. IN FACT, THE GENERATING RUN MAY 
ELECT TO BUILD A FILE CONTAINING AN ENTIRE RUN CONTROL STREAM AND 
THEN CA~L FOR IT TO BE SCHEDULED. NOTICE THAT THE ~START 
STATEMENT CAN BE USED TO ALLOW THE PARALLEL PROCESSING OF CERTAIN 
OPERATIONS, SINCE TASKS FROM DIFFERENT RUNS CAN BE EXECUTED 
CONCURRENTLY. 

IT MAY ALSO BE EMPLOYED BY TYPEWRITER TERMINALS AS A MEANS OF 
INITIATING A BATCH RUN WHOSE CONTROL STREAM HAS BEEN PREVIOUSLY 
ENTERED INTO THE SYSTEM AS A OATA FILE, THUS OBVIATING THE 
NECESSITY OF RE-TYPING THE REQUIRED CONTROL STATEMENTS, THE 
~START IS OF PARTICULAR BENEFIT AT THE CENTRAL SITE IN INITIATING 
PRESTORED UTILITY ROUTINES AND STANDARD PRODUCTION RUNS. 

IN ITS SIMPLEST FORM. THE ~START STATEMENT'S FORMAT IS; 

liSTART NAME, SET 

THE 'NAME' FIE~D MUST BE EITHER A DATA FILE NAME OR AN ELEMENT 
NAME IN THE STANDARD FORMAT FOR SYMBOLIC ELEMENT DESCRIPTION 
(PROGRAM-FILENAME.ELEMENTNAME/VERSION(CYCLE)). THE 'SET' FIE~O 
CAN CONTAIN A DECIMAL NUMBER TO BE 'SET' IN THE CONDITION WORD OF 
THE RUN BEING SCHEDULED IN ORDER TO DETERMINE THE EFFECTIVE 
CONTROL STREAM(SEE SECTION ON CONDITIONAL STATEMENTS), THE SET 
SPECIFICATION IS NEVER REQUIRED. THE REFERENCED STREAM MUST BEGIN 
WITH A QRUN STATEMENT FOR THIS NEw INDEPENDENT, ASYNCHRONOUS RUN. 
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THE STREAM WILL ENO WITH A ~FIN STATEMENT, WHEN SCHEDuLINe SUCH A 
RUN, IT IS SOMETIMES OESIRA8~E TO BE ABLE TO CHANGE SOME OF THE 
PARAMETERS ON THE QRUN STATEMENT THAT HEADS A PRESTOREO CONTROL 
STREAM. THE USER MAY WANT TO SUPPLY PARAMETERS SUCH AS THE 
ACCOUNT NUMBER AND PR~ORITY, OR TO SUBSTITUTE AN ENTIRELY NEW QRUN 
STATEMENT. IT IS QUITE POSSIBLE THAT THE USER WILL WANT TO 
SUBSTITUTE HIS OWN RUN-IO. 

A SUBSTITUTION CAN BE MADE FOR ALL OR ANY PART OF A 
PRESTOREO QRUN STATEMENT BY THE USE OF A MORE COMPLEX ;START 
STATEMENT OF THE FORMI 

~START.PRI0RITY/RUN-OPTI0NS NAME,SET,RUN·ID'ACCOUNTING,~ 
PROJECT, RUNNING-TIME/DEAOLINE,PAGES/CARDS,START-TIME 

NOTE THAT THE STATEMENT HAS THE SAME FORMAT AS THE QRUN 
STATEMENT EXCEPT THAT THE 'NAME' FIELD ANO THE 'SET. FIELD PREtEDE 
THE RUN-IO. ANOTHER NOTABLE DIFFERENCE FROM THE ~RUN STATEMENT IS 
THAT AL~ FIELDS ARE OPTIONAL EXCEPT THE NAME FIELD. ALL NON8LANK 
FIELOS WILL BE SUBSTITuTED IN PLACE OF THOSE ON THE PRESTORED ~RUN 
STATEMENT, 

A SUBSTITUTION IS ALWAYS MADE TO REPLACE THE ACCOUNT NUMBER ON 
THE PRESTOREO ~RUN StATEMENT, THE ACCOUNT NUMBER IS TAKEN FROM 
THE QSTART STATEMENT IF ~OSSIBLE' OTHERWISE, IT IS TAKEN FROM THE 
~RUN STATEMENT OF THE I~ITIATING RUN, 

THE SYSTEM PROVIDES A ~INKAGE WHICH ALLOWS THE QSTART FUNCTION 
TO BE REQUESTED FROM WITHIN A USER PROGRAM. THE LINKAGE 
DESCRIPTION IS FOUND IN THE CHAPTER ENTITLED 'EXECUTIVE REQUES' 
FUNCTIONS'. 

THE QSTART FUNCTION pROVIDES THE MEANS FOR AUTOMATICALLY 
SCHEDULING RUNS THAT ARE TO BE EXECUTED DAILY. A WORKER PROGRAM 
LINKING TO THE EXECUTIVE VIA THE START EXECUTIVE REQUEST FUNCTION' 
CAN SCHEOULE RUNS OVER A TWENTY-FOUR PERIOD, THE WORKER PROGRAM 
MUST ALSO SCHEDULE ITSE~F TO BE EXECUTED AGAIN IN THE PERIOD . 
COVERED. A SYSTEM GENERATION PARAMETER IS PROVIDED TO DIRECT THE 
EXECUTIVE TO SCHEDU~E THE CONTROL PROGRAM WHENEVER THE SYSTEM IS 
BOOTSTRAPPED. 

5.~.at THE ~SYM STATEMENT 

THE ;SYM STATEMENT pROVIDES THE USER WITH THE CAPABILITJ OF 
SELECTING A SYMBIONT, OR CLASS OF SYMBIONTS, TO PRINT OR' PUNCH 
SELECTED FILES. A STANDARD SYSTEM PROCEDURE EXISTS FOR PRINTING 
AND PUNCHING THOSE FILES PROOUCED WITH THE INTERFACE ROUTI~ES 
PRINTS,PRNTAS,PUNCHS ANDIOR PNCHA$ DURING THE COURSE OF A RUN IF 
THEY RESIDE ON MASS STORAGE. AS THESE FI~ES ARE COMPLETED, THEY 
ARE ENTERED INTO THE APPROPRIATE PRINT OR PUNCH QUEUE DETERMINED 
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BY THE RUN'S ASSOCIATED INPUT SOURCE, WHEN A QSYM STATEMENT IS 
ENCOUNTERED THE SPECIFIED FILE IS ENTERED INTO THE SPECIFIED 
SYMBIONT QUEUE. ANY TAPE FILE WHICH IS TO BE PRINTED OR PUN'HED, 
WHETHER OR NOT IT IS PRODUCED WiTH ONE OF THE INTERFACE ROUTINES, 
MUST BE SCHEDULED FOR PROCESSING WITH THE QSYM STATEMENT. 

THE FORMAT OF THE QSYM STATEMENT IS 

QSYM,OPTIONS FILENAME,TYPE,SYMBIONT,FILE-LABELS 

THE 'OPTIONS' FIELD IS USED TO SPECIFY THE 'MODE OPTIONS' 
AVAILABLE WITH THE MAGNETIC TAPE HANDLER. THE OPTIONS ARE DEFINED 
AS: 

L. L.OW DENSITY 
M MEDIUM DENSITY 
H HIGH DENSITY 
E EVEN PARITY 
o ODD PARITY 
I OECIMAL(TRANS~ATE) 

HARDWARE IS USED IF AVAILABLE, OTHERWISE THE STANDARD 
SOFTWARE CONVERSION ROUTINE IS USED(SCD TO FIELDATA 
ON INPUT AND THE OPPOSITE ON OUTPUT), THE 'E' OPTION 
IS ASSUMED ON~Y IF SOFTWARE IS USEO. 

B BINARY(NO TRANS~ATE) 

THE 'FILENAME' FIE~O IS USED TO SPECIFY THE FI~E TO BE 
PROCESSED AND TO DIRECT TAPE MOUNTING IF REQUIRED. 

THE 'TYPE' FIELD SPECIFIES THE TAPE TYPE OF THE INPUT FI~E, 
THIS FIE~D I~ OMITTED FOR A RUN TEMPORARY TAPE FI~E OR FOR ANY 
SYSTEM CATALOGUED FX~ES, THE FIELD VALUES ARE: 

aC UNISERVO VIlle 
6C UNISERVO VIC 
,..C UNISERYO lye 
:SA UNISERVO lIlA 
2A UNISERVO IIA 

THE 'SYMBIONT' FIELD 15 THE NAME OF A SYMBIONT, OR SYMBIONT 
CLASS, WHICH IS TO OUTPUT THE FILE. IF OMITTED' THE PRINT 
SYMBIONT ASSOCIATED WITH THE RUN INITIATION OEVICE IS ASSUMED, TO 
TRANSMIT A PRINT OR PUNCH FI~E TO A REMOTE SITE, THE SITE 10 MUST 
FOLLOW THE SYMBIONT NAME, WITH THE MODIFIED ~SYM STATEMENT FOR~AT 

;SYM,OPTIONS FILENAME,TYPE,SYMBIONT/SITEI0,FILE-LABELS 

THE .FILE-LABELS' FIELD IS USED FOR SELECTIVE PRINTING OR PUNC~IN' 
OF FILES RESIDING ON 'NAME', WHERE THE DEVICE OEFINED BY 'NAME' IS 
MAGNETIC TAPE. FILE LABELs ARE SEPARATED WITH A SLASH (II. 
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THE SYSTEM PROVIDES A LINKAGE WHICH A~~OWS THE ~SYM FUNCTION TO 
BE REQUESTED FROM WITHIN A USER PROGRAM. THE LINKAGE DESCRIPTION 
IS FOUND IN THE CHAPTER ENTIT~ED tSYMBIONTS'. 

5.~,8,1. USE OF ~SYM WITH PRINTS AND PUNCHS 

EACH RUN ENTERED INTO THE SYSTEM HAS SYMBIONTS DEFINED FOR 
PROCESSING THE SYST~M INITIATED PRINT (PRINTS) FI~E AND PUNCN 
(PUNCHS) FILE, THESE OUTPUT SYMBIONTS ARE CLASSIFIED FOR EACH RUN 
AT SYSTEM GENERATION TIME (SEE SYSTEM GENERATION STATEMENTS. 
ASSOCIATED SYMBIONTS). HOWEVER IT MAY BECOME NECESSARy TO 
REDEFINE EITHER, OR BOTH, OUTPUT SYMBIONTS FOR A PARTICULAR RUN TO 
PROCESS ALL, OR PORTIONS, OF THE OUTPUT FILE. THE 'FILENAME' 
FIELO IS USED TO DENOTE THE PRINT OR PUNCH FILE WITH EITHER PRINTS 
OR PUNCHS RESPECTIVELY. THE SYMBIONT FIELD IS USED AS DEFINED 
ABOVE. THE REMAINING TWO FIELDS, 'TYPE' AND 'FILELABELS', 00 NOT 
APPLY TO PRINTs/PUNCHS USAGE. 

EXAMPLE 

RUN ..... .. .. -QSYM PRINTS"RPNq/STP 
filXQT PROGl 

• 

IN THIS EXAMPLE, THE PRINT OUTPUT PRODUCED BY PRINTS IS TO BE SENT 
TO THE REMOTE SITE 'STP' VIA THE TH~ REMOTE 100~ PRINT SYMBIONt 
'RPN~'t 

5.q.9. THE ;COL STATEMENT 

EACH 1004 OF A SYSTEM HAS A DEFINED STANDARD CARD COLUMN MODE 
FOR READING ANO FOR PUNCHING WHICH IS ESTABLISHED AT SySTEM 
GENERATION TIME (SEE SySTEM GENERATION STATEMENTS .. CONNECT ANO 
DISCONNECT CHANNEL), THE 80 COLUMN MOOE IS ASSUMED STANDARD 
UNLESS OTHERWISE SPECIFIED. WHEN OPERATING IN THE STANDARD MODE 
IT MAY BECOME NECESSARY TO READ CARDS IN A OIFFERENT CO~UMN 
LENGTH, E,G. 80 COLUMN STANDARD MODE IS DEFINED AND COLUMN BINARY 
CARDS ARE TO BE READ AS PART OF THE INPUT STREAM. THE ABILITY TO 
SWITCH CARD COLUMN MODE IS ACHIEVED WITH THE CONTROL STATEMENT 

~COL,OPTIONS xx COMMENT 

NOTE: THE QCOL STATEMENT IS FIXED IN FORMAT THRU THE FIRST 
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WHERE 'XX' SPECIFIES THE INPUT MODE TO BE USED TO READ THE 
FOL.LOWING DATA OF THE CONTROL STREAM, THE INPUT MOCE IS SWITCNEO 
TO FACI~ITATE THE READING OF THE FOLLOWING CARDS ANO IS MAINTAINED 
UNTIL ANOTHER QCOL OR MODE TERMINATION SENTINEL. CARD IS 
ENCOUNTERED OR UNTIL THE END OF THE INPUT STREAM 15 DETECTED. THE 
LATTER TWO CASES RESTORE THE STANDARD MODE, 

XX DEFINITION -- ----.. -...... 
eO SWITCH TO 80 CO~UMN INPUT MOOE-l004 
CB SWITCH TO COLUMN BINARY INPUT MODE-9QO CPM READER 

OR 100'+ 
PR5 SWITCH TO 5 LEVEL PAPER TAPE INPUT MODE-l004 
PR6 SWITCH TO b L.EVEL PAPER TAPE INPUT MODE-l004 
PR7 SWITCH TO 7 LEVEL PAPER TAPE INPUT MODE-l00~ 
PRe SWITCH TO 8 LEVEL PAPER TAPE INPUT MODE-l004 

THE OPTIONS FIELD MAY HAVE THE VA~UE: 

T- TRANS~ATE PAPER TAPE INPuT TO FIE~D DATA 

PAPER TAPE INPUT 15 TRANS~ATED TO FIE~D DATA FROM A STANDARO 
CODE WHEN REQUESTED ON THE ~co~ CONTROL CARD. 

THE EXECUTION OF THE QCO~ CARD REQUIRES DIFFERENT PROCEOURES 
FOR THE 1004 SUBSYSTEM AND 900 CPM READER, THE 900 CPM READER 
REQUIRES THREE B~ANK CARDS IMMEOIATE~Y FOL.LOWING THE QCO~ 
STATEMENT OR THE ENO-OF~MODE SENTINE~. 

THIS IS NECESSARY TO PROPER~Y CONDITION THE SUBSYSTEM TO ACCEPT 
THE NEW MODE OF INPUT. AL~ CARDS FO~~OWING THESE THREE B~ANK 
CARDS ARE READ IN THE NEW MODE, 

ON THE 1004, NO B~ANK CARDS ARE REQUIRED, THUS. THE DATA CARDS 
TO BE READ IN THE NEW MODE MUST IMMEOIATE~Y FOLLOW THE CARD 
DEFINING THE NEW INPUT MOCE. 

EACH BINARY MODE IS TERMINATED WITH A PARTICULAR SENTINEL IMAGE 
WHICH IS USED TO NOTIFy THE INPUT SYMBIONT OF END OF BINARY DATA, 
THIS IMAGE HAS THE FIELOATA INTERPRETATION '~ENDC~'. THIS 
SENTINE~ MUST APPEAR IN CO~UMNS 1~6 OF THE TERMINATION IMAGE. 
WHEN USING THE 900 CPM READER' THIS CARD MUST ALWAYS BE FOL~OWED 
WITH THREE BLANK CARDS, 

THE BINARY MODE TERMINATION SENTINEL CAN BE REDEFINED WHEN 
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'SENT' IS A SIX CHARACTER FIELD DEFINING THE BINARY TERMINATION 
SENTINEL. THE FIRST SIX CHARACTERS IMMEDIATELY FOLLOWING THE 
COMMA ARE CONVERTED TO THE BINARY IMAGE IN WHICH THE TERMINATIPN 
IMAGE WILL BE REAO, COLUMNS 1-6 OF THE BINARY MODE TERMINATION 
IMAGE MUST BE IDENTICAL TO THE SIX CHARACTER 'SENT' FIELD, 

THE INTERPRETATION OF THE ~COL ANO BINARY MODE TERMINATION 
CARDS IS DONE DURING THE READING OF THE INPUT STREAM, AND THEY ARE 
NOT PLACED IN THE RUN FILE. NEITHER CARD CAN HAVE A MEANINGFuL 
LABEL. THE BLANK CARDS. WHEN USED ON THE 900 CPM READER, ARE ALSO 
ELIMINATED FROM THE RUN FILE. 

THE 'SENT' FIE~O IS ALSO USED FOR TERMINATION OF PAPER TAPE 
INPUT STREAMS, SENT IS THEN AN OCTAL VALUE, EACH COLUMN 
REPRESENTING THREE BITS, WHICH IS THE END OF INPUT SENTINEL. IF 
NO SENTINEL IS SPECIFIED ON THE QCOL CONTRO~ CARD, STANDARD SYSTEM 
SENTINELS ARE ASSUMED AS FOLLOWS. 

PRS.... 03324 
PR6- Ol+3 
PR7- 0'+1 
PRe- 0'+1 

5.,+.10. THE ~CKPT STATEMENT 

THE ~CKPT STATEMENT IS USED TO ESTABLISH A CHECKPOINT DUMP AT 
SOME POINT IN THE CONTROL STREAM TO BE USED AS A RESTART POINT IN 
THE EVENT SOME CONTINGENCY FORCED THE RUN TO ABORT. CHECKPOINTS 
ARE RECOROED ON OUTPUT FILES ONLY AND THERE MAY BE AS MANY 
STATEMENTs AS THE USER DEEMS NECESSARY FOR THE RUN, THE FORMAT OF 
THE ~CKPT CONTROL STATEMENT ISS 

QCKPT,OPTIONS FILENAME 

THE OPTIONS FIELD CAN INCLUDE TWO CHARACTERS, THESE ARE: 

P THIS SPECIFIES THAT THE DUMP COMPLETION MESSAGE ANO 
ALL ERROR MESSAGES ARE TO BE WRITTEN ON THE CONSOLE. 
IF NOT PRESENT NONE OF THESE MESSAGES WILL BE WRITTEN. 

T THIS SPECIFIES THAT THE RUN IS TO BE TERMINATED AFTER 
THE CHECKPOINT IS TAKEN. 

THE FIELD 'FILENAME' CONTAINS THE NAME OF A FILE PRESENTLY 
ASSIGNED TO THE RUN INTO WHICH THE CHECKPOINT INFORMATION WILL BE 
RECORDED, IT MAY BE AN OUTPUT DATA FILE OR AN INDEPENDENT FILE 
DEFINED BY THE USER TO CONTAIN CHECKPOINT INFORMATION ONLY, I~ 
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THE DUMP IS TO RESIDE ON FASTRAND, IT MUST BE ON A SEQUENTIA~ 
FI~EJ THE CHECKPOINT CAN NOT BE TAKEN ON A RANDOM FILE, TME 
FI~ENAME MAY A~SO BE THE NAME OF A FILE ASSIGNED TO THE SISTEM BY 
THE OPERATOR TO CONTAIN CHECKPOINT INFORMATION FROM SEVERAL RUMS. 
SEE A LATER SECTION OF THIS MANUAL FOR A DETAILED DESCRIPTION OF 
THE CHECKPOINT FACI~ITIES. 

5.~,11. THE ;RSTRT STATEMENT 

THE QRSTRT STATEMENT IS USED TO RE-E5TABLISH(RESTART) A RUN AT 
SOME DESIGNATED CHECKPOINT PREVIOUSLY TAKEN, THE FILE ON WHICH 
THE OUMP IS LOCATED MUST BE CATALOGUED AT THE TIME OF QRSTRT, ITS 
EFFECT WITHIN THE CONTROL STREAM MAY BE SIMILAR IN FUNCTION TO 
THAT OF THE ~START CONTROL STATEMENT IN THAT SETUP AND EXECUTION 
OF THE RUN TO BE RESTARTED IS AN INDEPENDENT OpERATION, OR IT MAY 
BE A RESTART OF THE EXTERIOR RUN. IN THE LATTER CASE THE EXTERIOR 
RUN IS TERMINATED. T~E FORMAT OF THE QRSTRT STATEMENT IS: 

QRSTRT,PRIORITY/OPTION RUNID,ACCOUNTING,FILENAME,CKPT#,REEL. 

THE PRIORITY FIE~O SPECIFIES THE NEW PRIORITY UNDER WHI£H TO 
REESTABLISH AND RERUN THE RUN, IF NOT SPECIFIED THE STANDARO 
SYSTEM PRIORITY IS USEO. 

THE OPTIONS FJELD MAY CONTAIN A 'P' TO SPECIFY THAT THE RESTART 
ERROR MESSAGES ARE TO aE PRINTED ON THE CONSOLE PRINTER AS WELL AS 
THE PROGRAM LOG. 

THE RUN-IO FIELD IS THE 10 OF THE RUN TO BE RESTARTED. IT WILL 
BE USED TO LOCATE THE CORRECT CHECKPOINT DUMP. 

THE ACCOUNTING FIELD SPECIFIES THE ACCOUNT TO WHICH THE CHARGE 
FOR RELOADING THE RUN IS TO BE ATTRIBUTEO. THE ORIGINAL AeCOUNT 
WILL BE CHARGED WHEN THE RE-ESTABLISHEO RUN RECEIVES CONTROL, 
BOTH THE PRIORITY AND ACCOUNTING SPECIFICATIONS MAY BE OMITTED. 
IF OMITTED THOSE OF THE INITIATING RUN ARE USED, 

THE CKPT~ FIELD SPECIFIES THE PARTICULAR CHECKPOINT DUMP OF 
THIS RUN~IO THAT IS TO BE RESTARTED. 

THE FILENAME FIE~O SPECIFIES THE NAME OF THE CATALOGUED FI~E 
THAT CONTAINS THE CHECKPOINT DUMP. THE REEL FIELD CONTAINS THE 
NUMBER OF THE REEL OF THE FILE THAT ACTUALLY CONTAINS THE DUMP TO 
RESTART, IF A REEL NUMBER IS NOT GIVEN. THE SEARCH WILL BEGIN 
WITH THE FIRST REEL OF THE FILE. ALL OF THE INFORMATION NECESSARY 
TO REAC THE CHECKPOINT FILE WILL BE TAKEN FROM THE OIRECT08Y, 
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THE QASG(ASSIGN) CONTRO~ STATEMENT IS USED TO NAME AN EXTERNAL 
FILE, STATE ITS 1/0 FACILITY REQUIREMENTS, AND CAUSE THEIR 
ASSIGNMENT TO THE REQUESTING RUN, UNDER THE GIVEN EXTERNAL FILE 
NAME. IF THE FILE IS CATALOGUEO THE FACI~ITY REQUIREMENTS ARE 
KNOWN AND NEED NOT BE SPECIFIED IN ASSIGNING THE FILE AS INPUT. 
THE VARIETY OF INPUT/OUTPUT DEVICES AVAILABLE MAKES SEVERAL 
FORMATS NECESSARY FOR THIS STATEMENT. THERE ARE FOUR BASIC 
FORMATS, AS FOLLOWS: 

1, THE FASTRAND ;ASG STATEMENT 
2. THE MAGNETIC TAPE QASG STATEMENT 
3. THE DRUM QASG STATEMENT 
~. THE ARBITRARY DEVICE QASG STATEMENT 

EACH SPECIFIC FORMAT IS DISCUSSED INOIVIDUALLY IN SUCCEEDING 
PARAGRAPHS. 

THE SYSTEM PROVIDES A LINKAGE WHICH ALLOWS THE ~ASG FUNCTIO~ TO 
BE REQUESTED FROM WITHIN A USER PROGRAM, THE LINKAGE DESCRIPTION 
IS FOUND IN 'EXECUTIVE REQUEST FUNCTIONS., SECTION 8. . 

A~~ USER FILES MUST BE ASSIGNED PRIOR TO BEING REFERENCED FOR 
1/0 OPERATIONS. THE ASSIGNMENTS MAY OCCUR IN ONE OF THREE WAYS: 

1. VIA AN QASG CONTROL STATEMENT. 
2. VIA AN EXECUTIVE REQUEST FROM WITHIN A USER PROGRAM. 
3. VIA AN EXECUTIVE REQUEST FROM WITHIN A PART OF THE 

SYSTEM ITSELF, SUCH AS A SYSTEM PROCESSOR OR THE FILE 
UTILITY ROUTINE(FUR) 

THE ONLY CASE WHERE ·A FI~E CAN BE REFERENCED WITHOUT AN ASSIGNMENT 
SPECIFICATION(;ASG STATEMENT) ON THE PART OF THE USER IS WHEN A 
CATALOGUED FASTRANO FILE IS BEING NAMED ON A CONTRO~ STATEMENT OR 
BEING NAMED IN THE SOURCE ~ANGUAGE TO A SYSTEM PROCESSOR, SUCH AS 
THE COL~ECTOR. AS IMPLIED IN CASE 3 ABOVE, THE ACTUAL ASSIGNMENT 
IS MADE BY THE PARTICULAR PART OF THE SYSTEM HANDLING THE CONTROL 
STATEMENT AND ALL INFORMATION CONCERNING THE ASSIGNMENT IS TAKEN 
FROM THE OIRECTORY. IF ANY INFORMATION IS NEEDED ABOUT THE FILE 
OTHER THAN ITS NAME, SUCH'AS AN OPTION LETTER, AN QASG STATEMENT 
MUST BE USED TO ASSIGN THE FILE. THE USER IS A~WAYS FREE TO 
ASSIGN A FI~E pRIOR TO REFER~NCING IT ON A CONTROL STATEMENT, IN 
THIS CASE THE PART OF THE SYSTEM HANDLING THE CONTRO~ STATEMENT 
WILL DETECT THAT THE ASSIGNMENT HAS ALREADY BEEN MADE. THIS 
ASSIGNMENT MUST BE PERFORMED IF THE FILE IS NOT A CATALOGWEO 
FASTRANO FILE. 
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REQUIRE THAT AN 'EXTERNAL' FILE NAME BE SPECIFIED. PRIOR TO 
DEALING WITH THE INDIVIDUAL QASG STATEMENTS, AN EXPLANATION OF THE 
NOTATION USED FOR FILE NAMES IS IN ORDER, 

IN THE FORMAT DESCRIPTION OF THE VARIOUS CONTROL STATEMENTS, 
THE 'EXTERNAL' FILE NAME IS INDICATED BY 'FILENAME' OR SIMPLy BY 
'NAME', IT SHOULD BE NOTED THAT ALTHOUGH SOME OF THE CONTROL 
STATEMENTS JUST SPECIFY THE 'EXTERNAL' FILE NAME SPECIFICATION 
FIELD, THE 'REAC' AND 'WRITE' KEYS SUB-FIELDS ARE ALWAYS IMPLIED. 
(THE KEYS ARE NOT PART OF THE FILE NAME BUT ARE ALWAYS ASSOCIATED 
WITH IT.) NORMALLY, WHEN A FILE IS REFERENCED IN THE CONTROL 
STREAM, IT IS THE 'EXTERNAL' NAME THAT IS INTENDED, ALTHOUGH IT 
CAN ALWAYS BE AN INTERNAL NAME, 

AN 'EXTERNAL' FILE NAME HAS THE FORMAT 

QUALIFIER*FILE(F.CYCLE) 

WHERE THE .QUALIFIER', THE '.', AND THE '(F-CYCLE)' ARE ALL 
OPTIONAL AND BOTH THE 'QUALIFIER' AND THE 'FILE' ARE LIMITED TO 12 
CHARACTERS EACH FROM THE SET A ••• Z, 0 ••• 9, -, AND $. THE OMISSION 
OF THE 'QUALIFIER' WITH THE ,*' PRESENT CAUSES THE i~QUAL STATEMENT 
TO SUPPLY THE QUALIFIER USED. IF THE QQUAL STATEMENT HAS NOT 
OCCURRED, THE 'PROJECT' FIELD FROM THE ~RUN STATEMENT IS USED AS 
THE QUALIFIER. THE OMISSION OF BOTH TH~ 'QUALIFIER' AND THE -•• 
ALSO CAUSES THE 'PROJECT' FIELO FROM THE ~RUN STATEMENT TO BE USED 
AS THE QUALIFIER(PROVIoEO THE -FILE' IS NOT AN • ATTACHED' NAME 
WHICH POINTS TO A PARTICULAR EXTERNA~ NAME). THE PURPOSE OF THE 
QUALIFIER(PROJECT) IS TO ALLOW 2~ CHARACT~R UNIQUENESS IN lHE 
CATALOGUE DIRECTORY - aUT MORE IMPORTANT ~ IF A PARTICULAR USER IS 
GIVEN A PRIVATE PROJECT NUMBER(S), IT INSURES THE ABILITY TO 
CATALOGUE THE FILE WITHOUT NAME CONFLICTION, AS LONG AS THE USER 
INSURES THAT THE 'FI~E' DESIGNATORS ARE UNIQUE WITHIN THE PROJECT. 
THE 'F-CYCLE' NUMBER SERVES TO MAINTAIN SUCCESSIVE VERSIONS OF THE 
SAME FILE(SAME 'QUALIFIER' AND 'FILE'>, OMISSION OF THE F-CYCLE 
IMPLIES THAT THE MOST RECENTLY CONSTRUCTED FILE IS INTENDED. 

THE USE of THE F-CYCLE FOR FILE CATALOGUING IS SIMILAR TO THE 
USE OF THE 'CYCLE' FIELD IN PRODUCING UPOATED PROGRAM ELEMENTS. 

THE DISCUSSION TO FOLLOW ASSUMES THAT THE READER HAS SEEN THE 
SECTION ON 'PROCESSOR CA~L STATEMENTS' AND IS FAMILIAR WITH HOW 
THE 'CYCLE' IS USED FOR ELEMENTS wITHIN A FILE. 

A FILE WITH A PARTICULAR F-CYCLE NUMBER CAN SE REFERENCED BY 
THE ABSO~UTE F~CYC~E NUMBER(IDENTICAL TO THAT OESCRIBEO BY CYCLE) 
OR BY A RELATIVE F-CYCLE NUMBER. wITH THE RELATIVE NUMBER. THE 
~AST FILE TO BE PRODUCED ANO CATALOGUEO IS REFERENCED BY '+0' OR A 
VOID. THE ONE BEING PROCUCED AND TO BE CATALOGUED BY A '+1" AND 
THE BACKUP FILES BY '·1', '-2', ETC. AS AN EXAMPLE, IF THE LAST 
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FI~E TO BE CATA~OGUEO HAD AN ABSO~UTE F-CYC~E NUMBER OF 28, IT 
COULD BE REFERENCED BY 28, +0' OR A VOID WITH THE NEW FI~E TO BE 
CATALOGUED CALLED 29 OR +1. PRIOR TO THE CATA~06UIN6 OF 29, I' A 
BACKUP EXISTS FOR 28, IT IS NECESSARI~Y CALLED 27 OR -1. WHEN THE 
NEW ~lLE(29) IS CATA~OGUEO, IT BECOMES '+0' WITH 28 MOVED TO -1 
ANO 27 MOVED TO -2. A PLUS SIGN IS l~LEGAL WHEN THE INTENTION 15 
FOR ABSOLUTE NOTATION. ABSOLUTE F-CYCLE NUMBERS BEGIN WITH 1 AND 
CONTINUE TO 1000 AT WHICH POINT NUMBERING BEGINS WITH 1 AGAIN. 
THE RELATIVE F-CYCLE NUMBER A~LOWS THE USER TO ACCESS A PARTICOLAR 
RELATIVE BACKUP, FOR EXAMPLE NUMBER 2, WITH A '-2' AT ALL TIMES, 
WHEREAS WITH THE ABSOLUTE F-CYCLE THE NUMBER CHANGES WITH 
SUCCESSIVE RUNS. 

UNLIKE THE 'CYCLE' NUMBER AS APPLIED TO NEW ELEMENTS, WHERE IT 
NEED NOT BE SPECIFIED BUT RATHER IS GENERATED AUTOMATICA~~Y BY THE 
SYSTEM WHEN UPDATING IS CA~~EO FOR, THE F-CYCLE NUMBER FOR THE NEW 
FILE MUST BE SPECIFIED AS +1, OR AS THE NEXT HIGHER ABSO~~TE 
NUMBER. THIS IS NECESSARY SO THAT THE FI~E CAN BE DETECTED AS THE 
ONE TO BE PLACED AT THE HEAD OF A CYCLE WHEN IT IS CATALOGUEO. IF 
CATALOGUING IS CAL~ED FOR AT SOME BACKUP LEVE~, SUCH AS -2 OR THE 
EQUIVALENT ABSOLUTE, AL~ NEWER FILES ARE DELETED FROM THE 
DIRECTORY AND THE ONE BEING CATALOGUED REPRESENTS THE HIGHEST 
ABSOLUTE NUMBER(OR '+0') AND THE NEXT LOWER ABSOLUTE NUMBER 
BECOMES '-1'. IF A FI~E IS DELETED FROM THE OIRECTORY(OTHER THAN 
BEING REPLACED AS JUST DESCRIBED), ALL OLDER FILES WITHIN THE 
F-CYCLE SET ARE ALSO DELETED. IF A FILE.IS BEING RENAMED TO 
SOMETHING OUTSIDE THE SET, AL~ OLDER FI~ES ARE OE~ETEC. IF IT IS 
RENAMED TO RESIDE WITHIN THE SET, IT MUST BE GIVEN A F-CYCLE 
NUMBER GREATER THAN THE OLD. THE 'OLONAME' FILE IS TREATED AS 
THOUGH IT WERE BEING MOVED OUTSIDE THE SET(ALL OLDER DELETED), BUT 
WHEN PLACED BACK IN THE SAME SET WITH THE 'NEWNAME', ACTUALLy A 
DIFFERENT F~CYCLE, IT IS TREATED AS A CATALOGUE ACTION(REPLACEMENT 
WHERE ALL NEWER ARE DELETED). 

THE NUMBER OF F-CYCLES MAINTAINED FOR A PARTICULAR FILE IS 
DETERMINED EITHER AS THE SYSTEM STANDARD FOR ALL FILES SUPPLIED AT 
SYSTEM GENERATION TIME (SEE SYSTEM GENERATION STATEMENTS - RET'IN 
CYCLES ANO F-CVCLES, AND INITIAL SYSTEM) OR AS THE NUMBER 
SPECIFIED BY THE USER VIA THE FILE UTILITY ROUTINE FOR THIS FILE. 
AUTOMATIC DELETION OF THE DIRECTORY ENTRY FOR THE OLDEST FILE 
OCCURS WHEN THE MAXIMUM NUMBER TO MAINTAIN IS EXCEEDED. IF THE 
FILE ITSELF IS ON FASTRAND, IT TOO 15 DE~ETEO. IF THE FILE IS ON 
MAGNETIC TAPE, THE OPERATOR IS NOTIFIED OF THE DIRECTORY DELETION, 

WITHIN EACH RUN, THE 'EXTERNA~' NAMES OF THE CURRENT FILE 
ASSIGNMENTS MUST BE UNIQUE. CURRENT ASSIGNMENTS ARE THOSE 
ASSIGNED VIA THE QASG REQUEST BUT NOT yET RELEASED VIA THE ~FR!E 
STATEMENT. IN MAINTAINING UNIQUENESS, ANY TWO OF THE FILES ARE 
UNIQUE IN ONE OF THREE WAYS; 
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IF ONE OF THESE CONDITIONS IS NOT MET, THE ASSIGNMENT IS 
REJECTED BY THE SYSTEM AND THE RUN IS TERMINATED AND PLACED IN THE 
ERROR MODE. CATALOGUED FILES ARE NECESSARILY UNIQUE WITHIN 
THEMSELVES' HOWEVER, THE USER MAY DEFINE ADDITIONAL FILES THAT 
CAUSE A CONFLIcT. IN THE NORMAL CASE, THE USER MUST GUARD ONLY 
AGAINST A CONFLICT AMONG THE 'FILEt SPECIFICATIONS WITHIN HIS 
GIVEN QUALIFIER(PRO~ECT). TWO CASES ARISE HOWEVER WHERE THERE IS 
A CONFLICT AMONG THE 'FILE' PORTIONS OF EXTERNAL NA~ES. THIS 
OCCURS WHEN THE CYCLING FEATURE 15 BEING USED AND WHEN THE NAMES 
ARE UNIQUE ONLY BY QUALIFIER BECAUSE THE USER MUST USE A FILE 
OUTSIDE OF HIS PROJECT BUT WITH THE SAME 'FILE' PORTION AS ONE OF 
HIS OWN FILES, (THE SIGNIFICANCE OF THESE TWO POINTS WILL BE 
BROUGHT OUT SUBSEQUENTLY,) 

THE 'INTERNAL' FILE NAME IS USED BY THE WORKER PROGRAM ON AN. 
1/0 REFERENCE TO THE EXECUTIVE AND SPECIFIES THE FILE TO BE USED 
FOR THE I/O OPERATION. IT IS LIMITEO TO A MAXIMUM OF 12 
CHARACTERS FROM THE SET A ••• Z, 0 ••• 9, ., AND S, THE 'INTERNA~' 
NAME MUST POINT TO SOME 'EXTERNAL' ~NAME BEFORE THE I/O REFERENt£ 
CAN BE HONORED. THIS CONNECTION IS AUTOMATIC BY HAVING THE 
'INTERNAL' NAME THE SAME AS THE 'FILEt PORTION OF THE 'EXTERNAL' 
NAME(ALSO 12 CHARACTERS). AS AN EXAMPLE, IF THE 'EXTERNAL' NAME 
ON THE QASG STATEMENT IS 'BLACK*CAT', THEN AN 'INTERNAL' NAME OF 
tCAT' WILL POINT TO THE FILE. 

THE 'INTERNAL' NAME NEED NOT BE THE SAME AS THE 'FILE' IORTION 
OF THE 'EXTERNAL' NAME. FOR EXAMPLE, AN 'INTERNAL' NAME OF 'CAT, 
CAN BE MADE· TO POINT TO THE FILE 'BLACK*DOGt BY THE FOLLOWING 
CONTROL STATEMENT: 

QUSE CAT,B~ACK*DOG 

28 

THIS STATEMENT CAUSES THE NAME 'CAT' TO BE 'ATTACHED' TO THE 
'EXTERNAL' NAME. THIS ~USE STATEMENT FEATURE A~LOWS 'INTERNAL' 
NAMES TO BE FIXED AND SUBSEQU~NTLY CONNECTED TO ANY 'EXTERNAL' 
FILE, DEPENDING ON THE PARTICULAR RUN. FOR A COMPLETE EXPLANA'ION 
OF THIS STATEMENT, THE READER SHOULD SEE SECTION 5, ON THE ';USE 
STATEMENT'. ~ 

IN THE TWO CASES MENTIONED ABOVE WHERE THE 'FILE' PORTIONS OF 
'EXTERNAL' NAMES ARE NOT UNIQUE. A ~USE STATEMENT IS REQUIRED IN 
ORDER TO CONNECT AN 'INTERNAL' NAME TO A PARTICULAR FILE INVOLVED 
IN THE CONFLICT. WHEN AN ASSIGNMENT 15 MADE, IF THE 'FILE' 
PORTION OF THE 'EXTERNAL' NAME IS THE SAME AS THAT OF A PREVIOUS 
ASSIGNMENT, THE FILE BEING ASSIGNED IS MARKED AS NOT-AVAILABLE FOR 
I/O REFERENCE EXCEPT VIA AN 'ATTACHED' NAME SUPPLIED BY A ~USE 
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STATEMENT TO RESOLVE THE CONF~ICT. IN OTHER ~ORDS, OF ALL FI~ES 
THAT HAVE THE SAME 'FILE' PORTION IN THEIR 'EXTERNAL' NAMES, ONLY 
THE FIRST CAN BE REFERENCED BY THE 'FILE' PORTION ON AN 1/0 
REFERENCE, ALL OTHERS MUST HAVE 'ATTACHED' NAMES, AS STATED 
EARLIER. THIS SITUATION ARISES ONLY WHEN THE F-CYCLE FEATURE IS 
BEING USED ANO WHEN THE 'FILE' PORTIONS ARE NOT UNIQUE BECAUSE OF 
THE NECESSITY TO USE FILES FROM DIFFERENT PRO~ECTS BUT WITH THE 
SAME 'FILE' IDENTIFIERS. 

29 

AN 'ATTACHED' NAME MAY BE USED FROM WITHIN THE CONTRO~ STREAM 
IF SPECIFIED BY A ~USE STATEMENT, THE EXTERNAL NAME(WHERE THE 
PROJECT OR QUALIFIER IS USED) WILL ALWAYS SUFFICE, HOWEVER IT MAY 
BE DESIRABLE TO USE A SHORTER NAME OR TO USE AN 'ATTACHED' NAME 
THAT HAD TO BE SPECIFIED FOR SOME OTHER REASON, THE SYSTEM TREATS 
FILE SPECIFICATIONS IN THE CONTROL STREAM AS FOL~OWS. IF ANy PART 
OF THE tEXTERNA~' NAME OTHER THAN THE .FILE. PORTION IS GIVEN, THE 
NAME IS ALWAYS TREATEO AS 'EXTERNAL'. IF ONLY THE 'FILE' PORTION 
IS SPECIFIED AND THE 'FILE' CANNOT BE FOUND IN THE • ATTACHED' 
LIST, THE 'EXTERNAL' LIST IS SEARCHED FOR THE 'PROJECT*FI~E·. IF 
A MATCH IS NOT FOUND. IT IS THEN ASSUMED THAT THE FI~E IS A 
CATALOGUED FASTRAND FILE YET TO BE ASSIGNED. IF AN 'ATTACHEO' 
NAME IS NOT INTENDED, BUT SUCH AN 'ATTACHED' NAME EXISTS, THE ,.' 
MUST BE SPECIFIED EVEN IF THE 'QUALIFIER' IS ACTUALLY THE PROJECT 
NUMBER. THIS IS THE ABNORMAL CASE AND OCCURS ONLY WHEN THERE IS A 
CONFLICT BETWEEN 'ATTACHED' NAMES AND THE 'FILE' PORTION OF AN 
'EXTERNAL' NAME. 

5.5.1.2. EXCLUSIVE USE FILE AND FACILITY HANDLING 

THE EXEC PROVIDES FOR THE PLACEMENT OF QASG AND QFREE 
STATEMENTS ANYWHERE WITHIN THE CONTROL STREAM. DYNAMIC ASSIGN AND 
FREE REQUESTS MAY APPEAR WITHIN THE PROGRAMS, THESE FEATURES 
ALLOW THE USER TO ASSIGN AND FREE FILES AS REQUIRED, WITHOUT 
'TYING-UP' THE FILES ANDIOR FACI~ITIES FROM THE BEGINNING OF THE 
RUN UNTIL ITS COMPLETION, HOWEVER, THE USER MIGHT BE FORCED TO 
WAIT UNTIL THE FACILITY OR FILE IS MADE AVAILABLE WHEN THE REQUEST 
IS FOR ONE OF THE FOLLOWING: 

1. A MAGNETIC TAPE UNIT THAT IS BEING USED BY ANOTHER RUN, 
2. AN ARBITRARY DEVICE THAT IS aEING uSED BY ANOTHER RUN, 
3. A MAGNETIC TAPE FILE THAT IS BEING USEO BY ANOTHER R~N. 
~. EXCLUSIVE USE OF A FASTRAND FILE BY ANOTHER RUN 

OR THIS RUN. 

TO PREVENT THE POSSIBLE PRO~ONGED WAIT OF A RUN WHEN REQUESTINi 
AN, EXC~USIVE USE FACILITY AND YET NOT FORCE A RUN TO SPECIFY ALL 
REQUIREMENTS BEFORE THE FIRST PROGRAM(TASK) OF THE CONTROL STREAM, 
THE EXECUTIVE: 

1. WILL NOT OPEN A RUN FOR EXECUTION UNTIL ALL THE 
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QASG STATEMENTS ~OCATED BEFORE THE FIRST TASK 
IN THE CONTROL STREAM HAVE BEEN SATISFIED. 
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2. WILL NOT START THE EXECUTION OF A PROGRAM UNTIL 
ALL THE QASG STATEMENTS LOCATED BEFORE THE PROGRAM 
IN THE CONTRO~ STREAM HAVE BEEN SATISFIED, 

3, WILL MAINTAIN FOR EACH RUN(ONCE IT HAS BEEN OPENED) 
A PRIVATE FACILITY POOL. 

30 

ON THE MAGNETIC TAPE QASG STATEMENTS, THERE IS AN OPTION WH~CH 
RELEASES ~UST THE FILE AND NOT THE PHYSICAL FACILITY AT THE 
OCCURRENCE OF A ~FREE STATEMENT. THE ,SAVED' PHYSICAL FACILITy IS 
P~ACEO IN THE FACILITY POO~ OF THE RUN AND IS AVAILABLE FOR 
RE-ASSIGNMENT AT ANY POINT wITHIN THIS RUN. THE FACILITY WILL NOT 
BE RETURNED TO THE EXECUTIVE'S FACILITY POOL. AVAILABLE TO ALL 
RUNS, UNTIL IT IS RE-ASSIGNEO ANO COMPLETELY RE~EASEO OR UNTIL RUN 
TERMINATION. THE USER RE-ASSIGNS FACILITIES THROUGH NORMAL MEANS' 
CONFIDENT THAT THE REQUEST CAN BE IMMEoIATELY HONORED' SINCE THE 
RUN'S FACILITY POOL IS ALWAYS REFERENCEO BEFORE THE EXECUTIVE'S 
FACILITY POOL. BY USING THE ABOVE MENTIONED OPTION(SEE 
DISCUSSIONS OF ~ASG STATEMENTS) AND SPECIFYING BEFORE THE FIRST 
PROGRAM OF THE RUN, THE MAXIMUM AMOUNT OF EACH TYPE OF MAGNETlt 
TAPE OR ARBITRARY DEVICE THE RUN WILL REQUIRE AT ANY ONE GIVEN 
TIME, THE USER HAS THE ABILITY TO: 

PLACE QASG STATEMENTS AND/OR DYNAMIC ASSIGN REQUESTS 
ANYWHERE IN THE CONTROL STREAM ANDIOR PROGRAMS 
AND STILL BE ASSURED THAT THE RUN AND/OR PROGRAMS 
WILL ALWAYS IMMEDIATELY RECEIVE THE FACILITY 
REGUESTED. 

5,5.1.~. THE FASTRANO ~ASG STATEMENT 

THE FASTRAND ~ASG CONTROL STATEMENT IS USED TO ASSIGN: 

FASTRANO 

FASTBAND 

(MODEL. II) 

SIMULATED FASTRAND (DRUM IS USED AS THE RECORDING DEVleE 
BUT THE FILES ARE CALLED AS IF THEY 
WERE FOR FASTRANO AL~OCATION) 

THE GENERAL. FORM OF THE FASTRANO ~ASG STATEMENT IS: 

QASG,OPTIONS NAME/KEY1/KEY2,TYPE/RESERVE/GRANULE/MAXIMUM 

THE FIELDS OF THE STATEMENT ARE EXPLAINED IN SUCCEEDING PARAGRAPHS 
ANO IN THE ORDER OF APpEARANCE ON THE STATEMENT. 
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THE OPTIONS SUB-FIELD 15 USED TO CAUSE A FILE TO BE CATALOG~EO 
(OR D£CATALOGUED) AND TO PLACE OR REMOVE CONSTRAINTS ON THE USE OF 
THE FILE. IT SHOULD BE NOTED THAT WHEN AN ERROR CONDITION OCCURS 
WHICH WOU~D CAUSE A BATCH RUN TO BE TERMINATED, THE DEMAND USER 
RECEIVES AN ERROR MESSAGE AND IS ALLOWED TO SUBMIT A NEW 
STATEMENT. 

CATA~OGUING OPTIONS ARE AS FOL~OWS 

C SPECIFIES THAT THE FILE IS TO BE CATA~OGUED IF THE RUN 
TERMINATES NORMALLY, IF A ~FR£E COMMANO(CONTROL STATE­
MENT OR EXECUTIVE REQUEST) IS ENCOUNTERED FOR THE FILE 
PRIOR TO TERMINATION, THE FILE IS CATALOGUED AT THAT 
TIME(SEE 'THE QFREE STATEMENT'), IF A FILE BY THIS 
'NAME' ALREAOY EXISTS IN THE MASTER OIRECTORY, THE RUN 
IS PLACED IN THE ERROR MODE, 

U SAME AS ,e' OPTION EXCEPT THAT THE FILE IS TO BE 
CATALOGUEO AT RUN TERMINATION REGARDLESS OF THE 
MANNER OF TERMINATION(BEYOND THIS STATEMENT), THE 
~FREE COMMAND MAY CAUSE CATALOGUING PRIOR TO THE 
TERMINATION. 

R SPECIFIES THAT THE FILE IS TO BE PLACEO IN THE 
• READ-ON~Y' STATE WHEN IT IS CATALOGUED. THIS OPTION 
IS MEANINGFUL ONLY WHEN THE .e. OR 'U' OPTION IS ALSO 
PRESENT. A FILE CATALOGUED WITH THE 'R' OPTION PRESENT 
CANNOT BE OVER-WRITTEN. THE FILE CAN ONLY BE READ OR 
OECATA~OGUEO. ANY ACTIVITY REQUESTING TO WRITE IN T~E 
FILE Wl~L BE P~ACED IN THE ERROR MOCE. 

P SPECIFIES THAT THE FILE IS TO BE CATALOGUED AS A 
'PUBLIC' FI~E RATHER THAN A ,PRIVATE' FILE. THE 
DISTINCTION BETWEEN THEM IS THAT ONLY THE RUNS 
WHICH HAVE THE SAME PROJECT 10 AS THE RUN WHICH 
CREATED THE. FILE CAN ACCESS A 'PRIVATE' FILE 
WHILE ANY RUN CAN ACCESS A ,pUBLIC, FILE, (FOR 
PRIVACY IN 'pRIVATE' FILES SEE THE DISCUSSION 
CONCERNING THE TWO 'KEY' SUB-FIELDS,) 

W SPECIFIES THAT THE FI~E IS TO BE CATALOGUED 
AS A WRITE ONLY FILE. THE FILE CAN ONLY BE WRITTEN 
INTO, AND IN THE PROCESS EXTENDED. 

THE ABOVE OPTIONS ARE FOR USE ONLY WITH FILES THAT ARE NOT 
PRESENTLY CATALOGUED, IF NEITHER OF THE CATA~OGUINi 
OPTIONS('C' AND .u.) APPEAR, THE FILE, UNLESS CURRENTLY 
CATALOGUED, IS TREATED AS TEMPORARY AND RELEASED AT RUN 
TERMINATION, IT WILL BE RELEASED PRIOR TO RUN TERMINATION 
IF A ~FREE IS ENCOJNTERED. IN ABSENCE OF THE 'P' OPTIONI 
A FILE IS ALwAYS CATALOGED AS 'PRIVATE'. 
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OPTIONS TO BE USED WHEN THE ~ASG STATEMENT NAMES A FI~E THA. IS 
PRESENTLY CATALOGUED ARE AS FOLLOWS: 

o SPECIFIES THAT THE CATA~OGUEO FILE IS TO aE DELETED 
FROM THE DIRECTORY(OE·CATA~OGUED) IF THE RUN TERMINAtES 
NORMALLY OR WHEN A ~FREE COMMAND IS ENCOUNTERED PRIOR 
TO TERMINATION, THE EXECUTIVE WI~L INSURE THE FILE 
IS ASSIGNED ONLY TO THIS RUN AT THE TIME OF RELEASE. 

K SAME AS '0' OPTION EXCEPT THAT THE FILE IS TO BE 
DELETED AT RUN TERMINATION REGARDLESS OF THE MANNER 
OF TERMINATION, THE ~FREE COMMAND MAY CAUSE 
THE FILE TO BE DE-CATALOGUED PRIOR TO TERMINATION. 

X SPECIFIES THAT THIS RUN IS TO HAVE 'EXCLUSIVE USE' O~ 
THE FILE UNTIL THE RUN HAS TERMINATED OR THE FILE IS 
RELEASED VIA THE ~FREE COM~AND. NO OTHER RUN CAN BE 
USING THE FILE. (IF THE FILE IS NOT CURRENTtY 
CATALOGUED, THE tXt OPTION IS NOT NEEDED BECAUSE 
THE RUN NECESSARILY HAS 'EXCLUSIVE USE',) 

A SPECIFIES THAT THE FILE IS CURRENTLY CATALOGUED AND 
INSURES THAT THE EXECUTIVE WILL NOT TREAT THE FILE 
AS TEMPORARY IF THE NAME CANNOT BE FOUND. 
THE RUN WILL BE TERMINATED IF THE NAME CANNOT BE 
FOUND IN THE DIRECTORY. 

THE ABOVE OPTIONS ARE TO BE USEO ONLY WITH FILES THAT ARE 
CURRENTLY CATALOGUED. IF NEITHER OF THE DE-CATALOGUING 
OPTIONS('O' OR 'K') APPEAR, THE CATALOGUED FILE IS LEFT 
INTACT AT RUN TERMINATION, IF EITHER THE 'D' OR 'K' 
OPTIONS APPEAR AND THE FILE HAS EITHER OR BOTH KEYS, THE 
KEY(S) MUST BE SPECIFIED, FAILURE TO DO SO CAUSES THE 
RUN TO BE P~ACEO IN THE ERROR MODE, 

AN OPTION TO BE USED FOR A TEMPORARY FJLE(NOT CATALOGUED AN. 
NOT TO BE CATALOGUED) 15: 

T SPECIFIES THAT THE FILE IS TEMPORARY AND ALLOWS IT TO 
HAVE A NAME THE SAME AS THAT OF A CATALOGUED FILE. NO 
THOUGHT NEED BE GIVEN AS TO WHETHER A FILE By THIS 
NAME IS CURRENTLY CATALOGUED. IF THIS OPTION IS 
··NOT.· PRESENT FOR TEMPORARY FILES, THE 
SYSTEM WILL ATTEMPT TO FIND THE FILE IN THE OIREeTORY. 
IF A FINO IS MACE, THE ASSIGNMENT WILL BE MADE FROM 
THE cIRECTORY, 

THE FOLLOWING OPTIONS CONTROL THE DUMPING OF CATA~OGUED 
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FASTRAND FI~ES AT A CHECKPOINT, ANO SUBSEQUENT SYSTEM ACTION ON 
RESTARTING: 

F DUMP THE FI~E AS A PART OF ANY CHECKPOINT, 

G RELOAD THIS FILE IF ANY OTHER RUN HAS REFERENCED 
THE FI~E SINCE THE CHECKPOINT, 

H RELOAD THIS FI~E ON~Y IF NO OTHER RUN HAS 
REFERENCED THE FI~E SINCE CHECKPOINT. 

M IF A CATALOGUED FILE BY THIS NAME EXISTS WHEN 
RELOADING, MAKE THE RELOADED FI~E AVAILABLE 
TO THIS RUN AS A TEMPORARY FILE. 

N RENAME THIS FILE UPON RELOADING IF A CATALOGUED 
FILE WITH THIS NAME EXISTS, 

OPTION F FORCES THE FILE TO BE DUMPED ON A CHECK POINT, 
WITHOUT ONE OF THE OPTIONS, G OR H, THE FILE 15 ALWAYS RELOADED ON 
RESTART. OPTIONS M AND N CONTRO~ THE MANNER OF RELOAD, 

THE FIELD 'NAME' ON THE ~ASG STATEMENT IS USED TO SPECIFY THE 
'EXTERNAL' NAME OF THE FILE, THE NAME MUST BE PRESENT ANO IS 
SPECIFIED IN THE NORMA~ MANNER: 

QUALJFIER*FILE 

WHERE THE 'QUALIFIER' AND '*' ARE OPTIONAL ANO NEITHER THE 
'QUALIFIER' NOR THE 'FILE' MAY EXCEED 12 CHARACTERS, ALTHOUGH NOT 
SHOWN ABOVE AN 'F-CYC~E' NUMBER MAY ALSO NEED TO BE SPECIFIEO FOR 
CATALOGED FILES (SEE SECTION 5,6,1) FOR A MORE DETAILEO 
DESCRIPTION OF THE 'EXTERNAL' NAME), 

WHEN CATALOGUING, THE sua-FIELDS 'KEY1' AND 'KEY2' LOCK A FILE 
AGAINST INDISCRIMINATE READING AND WRITING, RESPECTIVELY' BY OTHER 
USERS. THEY MAY CONTAIN UP TO SIX CHARACTERS AND ALL CHARACTERS 
ARE LEGAL EXCEPT THE BLANK, THE SLASH(/), THE COMMA(,), AND THE 
SEMICOLON('). A FILE IS CATA~OGUEO WITH 'READ' AND/OR 'WRITE' 
LOCK BY SPECIFYING THE KEY1 AND/OR KEY2 sua-FIELDS ALONG WITH THE 
'e' oR 'U' OPTION, TO GAIN REAO ANDIOR WRITE ACCESS TO SUCH A 
FILE, THE APPROPRIATE KEY(S) MUST BE SPECIFIED AT ASSIGN TIME OR 
THE REQUEST(S) WILL NOT BE HONORED. (ONCE THE ASSIGNMENT HAS BEEN 
MADE, wITH THE APPROPRIATE KEY(S) MADE AVAI~ABLE THROUGH THE QASG 
OR ~USE STATEMENT, THE KEY(S) NEED NOT BE SPECIFIED IN FURTHER 
REFERENCES,) IF THE KEY(S) ARE KNOWN, A 'LOCKED' FI~E CAN BE 
PARTIALLY OR COMPLETELY 'UNLOCKED' OR HAVE ITS KEY(S) CHANGEO BY 
USING THE FILE UTILITY ROUTINE STATEMENT CREATED FOR THIS PURPOSE 
(SECTION 14, 'Fl~E UTILITY ROUTIN~S'). 
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A COMBINATION OF THE TWO KEYS IS USED FOR CATA~OGUING. THE 
FOLLOWING TABLE SHOWS THE ACTION AL~OWEO ACCORDING TO THE KEy(s) 
GIVEN AT CATALOGUING TIME AND THE KEY(S) GIVEN AT ASSIGN OR CHANGE 
TIME, WHEN 'MESSAGE' APPEARS AS AN ACTION, A MESSAGE WI~~ BE 
PRINTED INDICATING THAT THE KEY IS NOT PRESENT AND THEREFORE NOT 
NEEDEO: 

KEY(S) : KEYeS) SPECIFIED AT ASSIGN 
SPECIFIED; OR CHANGE TIME 
AT CATAL.O-: 
GUING TIME; REAO : WRITE ; BOTH :NEITHER; 

----------;-------:-------;-------:-------; ; READ: : REAO; : 
READ : WRITE : WRITE : WRITE : WRITE : 

: CHANGE:M~SSAGE: CHANGE; : 
: : :MESSAGE; : 

---;_ .. ----:-------:-------:-------: : : READ : REAO: : 
WRITE : READ : WRITE , WRITE : READ : 

'MESSAGE: CHANGE: CHANGE; : 
: : :MESSAGE: : 

---:-------:-------;-------:------.: : : : REAO: : 
BOTH : READ : WRITE : WRITE : ABORT , 

: : • CHANGE: : 
, :: :: 

---:-------:------- --.----:-------: a READ ,READ READ: READ : 
NEITHER : WRITE : WRITE WRITE: WRITE : 

: CHANGE: CHANGE CHANGE; CHANGE: 
:MESSAGE:MESSAGE MESSAGE: : 

---:-------:------- -------:-------: 
TAB~E 5.1 A~~OWABLE ACTION ACCORDING TO KEYS 

ON ALL QASG STATEMENTS(FASTRANO, MAGNETIC TAPE, ETC,), THE 
FIELD THAT FOLLOWS THE NAME FIELD IS CALLED THE ,FACILITIES' 
FIELD, AS SHOWN PREVIOUSLY, THE FACILITIES FIELD FOR THE FASTRANO 
QASG STATEMENT IS 'TYPE/RESERVE/GRANULE/MAXIMUM'. IN GENERAL, IF 
THE FI~E IS CATALOGUED AND TO BE READ, THE ENTIRE FACILITIES FIELD 
NEEO NOT BE SPECIFIED. 

THE Sue-FIELD 'TYPE. SPECIFIES THAT THE STATEMENT APPLIES TO 
FASTRANO FORMAT AND, IN ADOITION, POINTS OUT THE TYPE of EQUIP~ENT 
TO BE USED. IT IS IGNORED IF SPECIFIED FOR CATA~OGUED FILES, . THE 
ALLOWABLE TYPES FOR THE FASTRANO QASG STATEMENT AND ASSOCIATED 
EQUIPMENT FOR EACH TYPE ARE: 

F4 FASTRANO SIMU~ATED ON FH ~32 
Fa FASTRANO SIMULATED ON FH 880 
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A FI~E PLACED ON DRUM SIMU~ATEO FASTRAND HAS A~~ THE 
CHARACTERISTICS OF A FASTRANO FILE EXCEPT FOR SECTOR PADDING ON 
WRITE FUNCTIONS. WHEN TYPE F~ OR Fa IS SPECIFIED AND DRUM SPACE 
IS NOT CURRENTLY AVAILABLE, THE SYSTEM WILL SUBSTITUTE Fa OR F2 
FOR F4, OR F2 FOR F8. NO SUBSTITUTION IS MADE FOR FASTBANO 
REQUESTS. CATALOGUING IS PERMISSIBLE ON ANY HARDWARE TYPE. 

THE SUB~FIELO • RESERVE , IS USED TO SPECIFy THE APPROXIMATE 
NUMBER OF GRANULES TO BE USED BY THE FILE. THE SUB-FIELD 
• GRANULE , IS USED TO SPECIFY THE GRANULE SIZE, IN CERTAIN CASES, 
EITHER OR BOTH sua-FIELDS MAY BE OMITTEO. IF THE GRANULE 
SUB.FIELO IS SPECIFIED IT MUST CONTAIN EITHER 'TRK' OR 'POS'. 

TRK -. SPECIFIES A GRANULE OF ONE TRACK(6~ SECTORS) 
POS ~- SPECIFIES A GRANULE OF ONE POSITI0N(6~ TRACKS) 

IF THE GRANULE SPECIFICATION IS OMITTED' THE GRANULE IS ASSUMED TO 
BE 'TRK'. THE GRANULE SUB-FIELD IS IGNORED IF THE FILE IS 
CURRENTLY CATALOGUED. 

THE RESERVE SUB-FIELO. 15 IGNOREO AND NEED NOT BE SPECIFIED WHEN 
THE FILE IS CATALOGUED AND IS TO BE READ ONLY. IF THE FILE IS TO 
BE CREATEO OR UPDATED, THE RESERVE MAY CONTAIN AN INTEGER 
SPECIFyING THE NUMBER of GRANULES TO RESERVE FOR THE FILE(ON AN 
UPDATE THE RESERVE SPECIFICATION INC~UDES THAT PORTION OF THE FILE 
THAT ALREADY EXISTS). IF THE RESERVE SPECIFICATION IS OMITTED, NO 
GRANULES(ORADDITIONAL GRANULES) ARE INITIALLY ASSIGNEe, THEy ARE 
ASSIGNED DYNAMICALLY AS NEEDED. WHEN THE RESERVE IS SUPPLIED BUT 
EXCEEDED, ADDITIONAL GRANULES ARE ALSO ASSIGNED DYNAMICALLY AS 
NEEDED. 

NOTE: WHEN CREATING A FILE, THE RESERVE SUB-FIELD SHOULD 
CONTAIN A REASONABLE ESTIMATE OF THE NUMBER OF GRANULES 
NEEDED. IF A FILE CAN BE CONTAINED WITHIN THE LIMITS of 
THE RESERVE THE RUN IS ASSURED OF BEING ABLE TO CREATE 
THE FILE WITHOUT OELAY(WITH OYNAMIC EXPANSION THE 
REQUESTING PROGRAM MAY 6E REMOVED FROM CORE WHILE 
FASTR~NO IS BEING MADE AVAl~ABLE). IN ADDITION, THE 
SPECIFICATION of A RESERVE AIDS THE EXECUTIVE IN 
ALLOCATING FASTRAND AREA EFFICIENT~Y(lF A RESERVE IS 
USED THE TRACK OR POSITIONS wILL BE ADJACENT, IF 
POSSIBLE), 

FOR MOST EFFICIENT USE OF MASS STORAGE ALL FILES THAT 
ARE TO BE PROGRAM FILES SHOULD BE ALLOCATED UNDER TRACK 
GRANULES ('TRK') • A SPECIFICATION OF 'POS' CREATES 
UNUSED SPACE IN THE PROGRAM FILE IN THAT 6~ CONTIGUOUS 
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IF THE FILE TAKES FEWER GRANU~ES THAN RESERVED, THE EMPTY GRANeLES 
ARE RETURNED TO THE AVAI~AB~E STATUS WHEN THE FI~E IS CATALOGUEO, 
FURTHERMORE, IF 'POSt IS SPECIFIED IN THE GRANULE SUB-FIELD AN8 
CONSIDERABLE SPACE IN THE HIGHEST REFERENCED GRANULE HAS NQT BEEN 
REFERENCED, THIS NONREFERENCEO SPACE IS PUT BACK INTO THE 
AVAILABLE POOL AT .FREE' TIME, THE RESERVE VALUE IS PLACED IN THE 
DIRECTORY AND WIL~ 8E USED ON FUTURE UPDATES UNLESS A RESERVE'S 
SUPPLIED ON THE UPDATE QASG STATEMENT, IN WHICH CASE IT IS USED 
AND REPLACES THE PREVIOUS VALUE IN THE DIRECTORY, 

THE Sue-FIELD 'MAXIMUM' IS USED TO INDICATE THAT THE RUN IS TO 
BE TERMINATED IF TH~ ~ENGTH OF THE FI~E BEING CREATED OR UPDATED 
EXCEEDS THE NUMBER OF GRANULES SPECIFIEO. THIS FIE~D IS USED 
PRIMARILY TO INSURE THAT A RUN-AWAY-FIL£ SITUATION DOES NOT OCCUR 
DURING DEBUGGING. HOWEVER, IT MAY ALSO BE USED TO OVER-RIDE THE 
'SYSTEM-MAXIMUM' FOR AL~ FILES, AS SPECIFIED BY THE PARTICU~AR 
INSTALLATION AT SYSTEM GENERATION TIME (SEE SYSTEM GENERATION 
STATEMENTS MAXIMUM FILE SIZE, ANO INITIAL SYSTEM). THE MAXIMUM 
SUB~FIELD IS NEVER A REQUIRED SPECIFICATION, IF THE FILE 1S SeING 
CREATED OR UPDATED AND A MAXIMUM IS GIVEN, ITS VALUE IS PLACED IN 
THE DIRECTORY ALONG WITH THE NAME, TYPE, RESERVE, AND GRANULE 
SIZE. 

IF A MAXIMUM WAS SUPPLIED WHEN THE FILE WAS CATA~OGUED, ITS 
VALUE IS RETAINED AND USED WHEN AN UPDATE OCCURS, IF A MA¥lMUM IS 
SUPPLIED ON THE UPDATING ~ASG STATEMENT, IT IS USED. IT IS ALSO 
PLACEO IN THE oIRECTORY THEREBY REPLACING THE PREVIOUS MAXIMUM. 

CONSIDER THE FOLLOWING EXAMPLES OF QASG STATEMENTS FOR 
FASTRAND: 

~ASG,CR FILEX,F/S 

FILEX IS TO BE CATALOGUED IN THE PERMANENT 
'READ-ONLY' MODE IF THE RUN TERMINATES NORMALLY, 
FIVE TRACKS ARE ASSIGNED INITIA~LY ANO A MAXIMUM 
~ENGTH 15 NOT SPECIFIED. 

~ASG'D FI~EX/A229~B 

FILEX IS CURRENT~Y CATALOGUED AND 15 TO BE 
OE·CATALOGUEO IF THE RUN TERMINATES NORMALLY' 
THE KEY A229~B IS REQUIRED TO READ THE FILE. 

~ASG,T FI~EX,F/~/POS/5 

FILEX 15 A TEMPORARY FI~E REQUIRING ~ FASTRANC 
POSITIONS TO BE RESERVED INITIAL~Y, TERMINATION IS 
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TO OCCUR IF MORE THAN 5 POSITIONS ARE REQUIRED. 

QASG,X Fl~EX'/6118 

FI~EX IS CURRENTLY CATALOGUED AND THIS RUN IS TO 
HAVE -EXCLUSIVE USE' OF THE FILE FOR UPDATING, A 
RESERVE OF 6 TRACKS IS SPECIFIED AND THE RUN IS 
TO BE TERMINATED IF MORE THAN 8 TRACKS ARE USED. 

5.5.1.~. THE MAGNETIC TAPE ~ASG STATEMENT 

FOR MAGNETIC TAPE THE FORMAT OF THE ~ASG STATEMENT IS: 

~ASG.OPTIONS NAME/KEY1/KEY2,TYPE/UNITS/LOG/NOISE,' 
REEL1/REEL2/ ••• /REELN 

THE 'NAME' FIELD AND THE 'KEY1' ANO 'KEY2' SUS-FIELDS ARE THE 
SAME AS FOR THE FASTRANO ~ASG STATEMENT. THE NAME MUST ALWAYS 
APPEAR, 

OPTIONS TO BE USED FOR CATALOGUING ARE: 

C SAME AS FOR FASTRANO 
U SAME AS FOR FASTRAND 
P SAME AS FOR FASTRANO 
R SAME AS FOR FASTRANO 

OPTIONS TO BE USED WHEN THE FILE IS PRESENTLY CATALOGUED ARE: 

o SAME AS FOR FASTRAND 
K SAME AS FOR FASTRANO 
A SAME AS FOR FASTRAND 

THE OPTION TO SPECIFY A FILE AS TEMPORARY IS: 

T SAME AS FOR FA STRANO 

THE FOLLOWING OPTIONS 'POOL' FACILITIES WITHIN A RUN WHEN A 
DYNAMIC FREE OR A QFREE STATEMENT IS ENCOUNTERED: 

S HOLD THE PHYSICAL ASSIGNMENT FOR THIS FILE NAME, 
I.E., FREE ONLY THE FILE AND SAVE THE UNIT. 

THE FOLLOWING OPTIONS, CALLED THE 'MODE OPTIONS', CORRESPOND 
TO THE 'MOOES' AVAILABLE WITH THE 'SET MODE' FUNCTION OF THE 
MAGNETIC TAPE HANDLER, 

L LOW DENSITY 
M MEDIUM DENSITY 
H HIGH DENSITY 
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HAROWARE IS USED IF AVAILABLE, OTHERWISE THE STANDARD 
SOFTWARE CONVERSION ROUTINE IS USEO(BCD TO FIELOATA 
ON INPUT AND THE OPPOSITE ON OUTPUT), THE 'E, OPTION 
IS ASSUMED ONLY IF SOFTWARE IS USED. 

IF THE EQUIPMENT 'TYPE' IS NINE-CHANNEL PER FRAME(SEE BELOW), 
THE DENSITY IS FIXED AT HIGH, THE PARITY IS FIXED AT ODD, AND ANY 
ATTEMPT TO CHANGE THESE SETTINGS IS ILLEGAL. HARDWARE TRANSLATION 
IS NOT AVAILABLE ON NINE-CHANNEL PER FRAME UNITS, 

WHEN A FILE IS TO BE CATALOGUED, THE OPTIONS PLACED IN THE 
OIRECTORY ARE THOSE WHICH WERE IN EFFECT AT ThE TIME OF FIRST 1/0 
REFERENCE BY A PROGRAM WITHIN THE RUN (OTHER THAN THE 'SET MODE' 
REFERENCE), 

THE FIELD 'TYPE/UNITS/~OG/NOISE' IS CALLED THE 'FACI~ITIES' 
FIE~O AND NORMALLY DOES NOT HAVE TO BE SPECIFIED IF THE FILE IS 
CURRENTLY CATALOGUED. 

THE SUB-FIELD 'TYPE' IS USED TO SHOW THAT THE QASG STATEMENT IS 
FOR MAGNETIC TAPE AND CONTAINS A SYMBO~ DENOTING THE EXACT TYPE. OF 
TAPE UNITS REQUIRED. THIS SPECIFICATION 15 REQUIREO IF THE FI~E 
15 NOT PRESENTLY CATALOGED, IT MAY BE SPECIFIED, BUT IS IiNORED 
IF CURRENTLY CATALOGUED. ALLOWABLE TypES AND THEIR MEANINGS ARE 
AS FOL.LOWS: 

T TAPE, TyPE INDEPENDENT 
C UNISERVOS VIlle, VIC, AND IVC 
U UNISERVOS VIlle AND VIC 
aC UNISERVO VIIIC 
6C UNISERVO VIC 
~C UNISERVO IVC 
3A UNISERVO lIlA 
2A UNISERVO IIA 

THE USE OF TYPE 'T' OR 'C' IS ENCOURAGED AS IT GIVES THE SYSTEM 
MORE FREEDOM IN ASSIGNING UNITS. WHEN USING TYPE 'T" ON~Y THOSE 
FUNCTIONS AND OPTIONS COMPATIBLE wITH AL.L TYPES OF UNITS MAY BE 
SPECIFIED. 

SOME INSTALLATIONS MAY NOT HAVE '9-CHANNEL/FRAME' CAPABILITIES 
ON ALL UNITS WHERE POSSIBLE. IN ADDITION THERE MAY NOT BE 
'TRANSLATION' HARDWARE ON ALL TAPE CHANNELS WHERE POSSIBLE. IN 
ORDER TO SELECT THIS EQUIPMENT, THE CHARACTER '9' OR THE CHARAtTER 
'B' MAY BE ADDED TO THE 'TYPE' SYMBOLS To INDICATE 
'9-CHANNEL/FRAME' UNIT OR 'TRANSLATE' CHANNEL' RESPECTIVELY. AS 
AN EXAMPLE, IF AN VIlle UNIT WITH '9-CHANNEL' CAPABILITIES IS 
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NEEOEO(BUT NOT AVAI~A6~E ON A~L ae UNITS), THE 'TYPE' SU8FIE~O 
WOULD CONTAIN 'BC9', THE SYMBO~ '6C8' WOULD CA~L FOR A UNISERVO 
6C CHANNEL WITH THE HARDWARE TRANSLATION FEATURE, THE COMBINATION 
OF T9 AND T9 15 NOT ACCEPTABLE, 

THE SYSTEM DOES NOT ASSUME THE TRANSLATE OPTION(I) IF A CHANNEL 
WITH TRANSLATION EQUIPMENT WAS REGUESTED. THIS ACTION MUST BE 
CALLED FOR EITHER ON THE ~ASG STATEMENT OR BY USE OF THE 'SET 
MODE' FUNCTION OF THE MAGNETIC TAPE HANDLER. 

THE SUB.FIELO 'UNITS' IS AN INTEGER(l OR 2) SPECIFYING THE 
NUMBER OF UNITS REQUIRED. IF OMITTEO THE NUMBER OF UNITS IS 
ASSUMEO TO BE ONE. A MAXIMUM OF 2 UNITS PER FILE IS ALLOWED, 
WHEN A TAPE FILE IS CATALOGUED, THE VA~UE FROM THE UNITS FIELD IS 
PLACED IN THE oIRECTORY, ON FUTURE ASSIGNMENTS OF THE FI~E' THE 
UNITS REQUIREMENT IS USED FROM THE DIRECTORY UNLESS SUPPLIED ON 
THE QASG STATEMENT, THE VALUE SUPPLIED IN THE QASG STATEMENT IS 
USEe. 

THE SUB~FIELO 'LOG', IF SPECIFIED, MUST BE A SINGLE LETTER TO 
INDICATE A 'LOGICAL CHANNEL'. THE SYSTEM WILL ATTEMPT TO ASSIGN 
AL~ FILES WITH THE SAME LETTER TO THE SAME PHYSiCAL CHANNEL. THE 
LETTER IS NOT PLACED IN THE DIRECTORY ON CATALOGUING. ON 
REFERENCING A CATALOGUED- FILE, THE LETTER CAN BE SPECIFIEO AND 
WILL BE HONORED IF POSSiBLE, SPECIFICATION OF THE 'LOG' SUB-FIELD 
IS NEVER REQUIRED. 

THE 'NOISE' SUBF1ELO, IF PRESENT, SETS THE NOISE CONSTANT TO 
THE DECIMAL NUMBER SPECIFIED IN THIS FIELD. 

THE FIELD 'REEL1/REEL2/ ••• /REE~N' MAY BE USED TO LIST THE 
SPECIFIC REE~S TO BE USED AND IS CALLED THE 'REEL' FIELD, THE 
SUB-FIELOS(REEL1/REEL2/ETC.) CONTAIN REEL IOENTIFIERS, HEREAFTER 
CALLED NUMBERS. EACH SUB-FIELD IS LIMITED TO A MAXIMUM OF SIX 
ALPHANUMERIC CHARACTERS. THE REEL SPECIFICATIONS TAKE ON A 
PARTICULAR MEANING DEPENDING ON THE STATUS OF THE FILE. 

FILES BEING CATALOGUED(C oR U OPTION): 

THE FIELo MAY BE EMPTY THEREBY SPECIFYING THAT THE EXECU'IvE 

REQUESTS 
THE OPERATOR TO MOUNT A B~ANK REEL(S) AND SUPPLY THE REEL 
NUMBER(S) FOR CATALOGUING. 

THE FIE~O MAY CONTAIN THE SPECIFIC REEL NUMBERS IN WHICH 
CASE THEY ARE USED AND CATALOGUED IN THE ORDER GIVEN. ALL 
GIVEN REEL NUMBERS ARE PLACED IN THE DIRECTORY, EVEN IF SOME 
OR ALL REELS WERE NOT USED. IF ADOITIONA~ REE~S ARE 
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REQUESTEO(VIA A REE~ SWAP AFTER LAST GIVEN REEL IS USEO), 
THE SYSTEM WI~L THEN ASK FOR BLANK REELS AND INCLUDE THEIR 
NUMBERS IN THE DIRECTORY ENTRY, 

FILES CURRENTLY CATALOGUEO: 

40 

NORMAL~Y THE FIE~O WIL~ BE VOID THUS INDICATING THAT THE 
REE~S LISTED IN THE DIRECTORY ARE TO BE uSED IN THE 
ORDER OF USE IN WHICH THEY WERE CREATED. 

IF REEL NUMBERS ARE SUPPLIED, THEY MUST Bf OF T~E SET 
LISTED IN THE DIRECTORY, BUT MAY BE A SUBSET AND/OR IN 
ANY ORDER. THIS FEATURE ALLOWS THE USER TO OMIT AND/OR 
ACCESS THEM IN ANY ORDER, 

IN EITHER OF THE ABOVE CASES(REEL NUMBERS TAKEN IN 
ORDER FROM THE DIRECTORY OR TAKEN FROM A SUBSET) 
WHEN THE KNOWN REELS ARE EXHAUSTED AND ADDITIONAL REELS 
ARE REQUESTED, BLANK REELS WILL BE USED AND THEIR NUMBERS 
ADDED TO THE DIRECTORY. (THIS FEATURE IS NOT ALLOWED IF 
THE FILE IS CATALOGUED IN THE 'REAO~ONLY' STATE). 

FILES NOT CATALOGUED ANO NOT TO BE CATALOGUEO(TEMPORARY>: 

IF THE REEL FIELD IS NOT SPECIFIED. THE OPERATOR WILL 
BE REQUESTED TO MOUNT B~ANK REELS BUT THE REE~ NUMBERS 
WILL NOT 8E REQUIRED FROM THE OPERATOR, 

IF REEL NUMBERS ARE GIVEN ON THE QASG STATEMENT. THEY 
WILL BE USED IN THAT ORDER, WHEN THE GIVEN REELS ARE 
EXHAUSTED AND ACOITIONA~ REELS ARE REQUESTED' BLANKS WILL 
BE USED BUT REEL NUMBERS ARE NOT REQUESTED, 

WHEN A TAPE ASSIGNMENT IS MADE, THE FOLLOWING INFORMATION IS 
MADE AVAILABLE TO THE ON-SITE OPERATOR: 

1. THE RUN-IO 
2. THE 'FILE' PORTION OF THE 'EXTERNAL' NAME. 
3. THE UNITeS) ASSIGNED. 
4. THE INITIAL REEL(S) TO BE MOUNTED. 

AS ADDITIONAL REELS ARE NEEDED, ONLY THE UNIT ANO REEL NUMBER ARE 
GIVEN, THE FORMAT AND INTERPRETATION of THE MESSAGES INVOLVED 
WITH TAPE MOUNTING IS OEFINED IN THE FI~E CONTROL SYSTEM , SECTION 
12. 

THE FOLLOWING ARE EXAMPLES OF THE USE OF THE ~ASG CONTRO~ 
STATEMENT FOR TAPE FILES. 
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~ASG FILEY 
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SECTION: 

FILEY IS CATALOGUED AND AL~ NECESSARY OPTIONS, 
FACILITY REQUIREMENTS, AND REE~ NUMBERS ARE 
TAKEN FROM THE OIRECTORY, 

QASG,T/36 FILEy,T 

FI~EY IS A TEMPORARY FILE REQUIRING ONE UNIT 

PAGE: 

OF THE SYSTEMS CHOOSING, ONE OR- MORE SCRATCH 
REELS WILL BE USED, AND THE NOISE CONSTANT IS TO 
BE SET TO 36 CHARACTERS. 

QASG,TEL FILEy,6C/2'N~32 

FILEY REGUESTS 2 VIC UNITS, IT IS TO BE RECORDED 
IN EVEN PARITY AND LOW DENSITY, REEL NUMBER N432 
IS TO BE USED. 

~ASG,CR FILEY,8C9 

FILEY IS TO SE CATALOGUED IF THE RUN TERMINATES 
NORMALLY, ONE VIlle UNIT wITH 9-CHANNEL/FRAME 
CAPABILITIES IS REQUIRED. THE FILE WI~L BE 
CATALOGUED IN THE 'PERMANENT READ-ONLY' STATE, 

QASG,D FILEY/4AB96,aC/IA,N212 

FILEY IS CURRENTLY CATALOGUED BUT IS TO BE 
RELEASED WHEN THE RUN TERMINATES NORMALLY' A 
KEY OF ~AB96 IS REQUIRED TO READ THIS FILE, 
THE ac UNIT IS TO BE ON ~OGICA~ 'At AND REEL 
N212 IS TO BE USED. 

~ASG,U FI~EY/~92671/RA123~,8C/2,707/708/709/710 

FILEY IS TO BE CATALOGUED, REQUIRES TWO VIlle UNITS 
ON ANY CHANNEL' REELS 707, THRU 710 
ARE TO BE USED. THE FILE WILL BE LOCK EO WITH 
THE GIVEN 'READ. AND -WRITE' KEYS, 

QASG,T FILEY,T,SCRTCH 

FILEY IS A TEMPORARY FILE AND THE SYMBOL 
'SCRTCH' IS usEe AS A REEL NUMBER, WHICH MAY 
INDICATE THAT THE OPERATOR SHOULD MOUNT A 
SCRATCH REEL(OEPENDING ON THE INSTALLATION'S 
OPERATING CONVENTIONS), 

MAGNETIC TAPE UNITS MAY BE ASSIGNED FOR A PARTICULAR CHANNEL 
(WITH THE EXECUTIVE CHOOSING THE UNIT) OR A SPECIFIC UNIT CAN BE 
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ASSIGNED. (SPECIFIC ASSIGNMENT IS NOT RECOMMENDED EXCEPT IN T~ESE 
CASES SUCH AS MAINTENANCE ROUTINES, REAL-TIME PROGRAMS, OR SPECIAL 
HARDWARE WHICH DICTATES ABSOLUTE ASSIGNMENTS.> 

FOR THE CASE WHERE A PARTICULAR CHANNEL IS SPECIFIED ANO THE 
EXECUTIVE CHOOSES THE UNIT(S). THE FORMAT OF THE FACILITIES FIELD 
OF THE TAPE SASG STATEMENT 15 

TYPE/UNITS 

WHERE .TYPE. SPECIFIES THE CHANNEL BY THE SYMBOL 

CXX 

WHERE .XX' IS THE CHANNEL NUMBER(O TO 15) AND 'UNITS' IS THE SAME 
AS DESCRIBED EARLIER. CATALOGUING IS THE SAME AS INDICATED 
EARLIER. 

FOR THE CASE WHERE A PARTICULAR UNIT(OR 2 UNITS) IS REQUIRED 
THE FORMAT IS 

CXX/UYY/UZZ 

WHERE .yy. AND 'ZZ' ARE THE UNIT NUMBERS, ON CATALOGUING, THE 
NUMBER OF UNITS RATHER THAN THE ABSOLUTE UNIT(S) IS RETAINED, THE 
ABSOLUTE UNIT(S) MUST BE RE-SPECIFIED IF THEY ARE REQUIRED ON 
FUTURE ASSIGNMENTS OF THE CATALOGUED FILE. 

CONSIDER THE FOLLOWING EXAMPLES: 

~ASG FI~EY,C12/2 

FILEY IS ASSIGNED TWO UNITS OF THE SYSTEMS 
CHOOSING FROM CHANNEL TWELVE, 

QASG FI~Ey,C12/U6'29~16 

FILEY IS ASSIGNED UNIT 6 ON CHANNEL 12, REE~ 
29~16 IS TO BE USED. 

~ASG FI~Ey,C12/U6/U~ 

UNITS 6 AND 4 FROM CHANNE~ 12 ARE ASSIGNED TO THE 
FILE. 

5,5,1.5, THE DRUM QASG STATEMENT 

THE DRUM QASG STATEMENT IS USED ON~Y WHEN A FI~E 'MuST' RESIDE 
ON A RANDOM ACCESS DEVICE AND WILL BE BUILT AND READ By THE USERS 
DIRECT REFERENCE TO THE MAGNETIC DRUM HANDLER(SEE SECTION 10,3 ON 
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THE 'MAGNETIC DRUM HAND~ER' FOR FUNCTIONS AVAILABLE), NORMAL~y, 
AS WHEN THE B~OCK BUFFERING PACKAGE OR ITEM HAND~ER IS USED, FI~ES 
ARE PLACED ON DRUM BY USING A FASTRANO ~ASG STATEMENT WITH 
SIMULATED FASTRANO AS THE 'TyPE'. 

FILES SPECIFED BY THE DRUM QASG STATEMENT CANNOT BE CATA~OGUEO 
AND ARE TREATED AS TEMPORARY SCRATCH FILES. THEY ARE RELEASED AT 
RUN TERMINATION OR WHEN A QFREE COMMAND IS ENCOUNTERED FOR A 
PARTICULAR FILE. 

THE FORMAT OF THE DRUM QASG STATEMENT IS: 

QASG NAME, TYPE/LOCATIONS 

WHERE THE 'NAME' FIELD IS A~WAYS THE SAME AS FOR THE FASTRANO QASG 
STATEMENT. 'KEY' SUB-FIELDS ARE NOT AVAILABLE SINCE DRUM FILES 
CAN NOT BE CATALOGUED. 

THE 'TYPE' FIELD CONTAINS ONE OF THE FOLLOWING SYM6QLS; 

o DRUM, TYPE INDEPENDENT 
D4 FH 1+32 
08 FH 880 

TYPE '0' IS RECOMMENDED AND SHOULD BE USED WHENEVER POSSIBLE SO 
THAT THE SYSTEM HAS MORE FREEDOM IN A~~OCATING FILE SPACE, 

THE SUB-FIELO 'LOCATIONS' SPECIFIES THE NUMBER OF WOROS NEEOED 
FOR THE FILE. THE NUMBER WILL BE TREATED AS OCTAL IF THE FIRS' 
DIGIT IS A ZERO. AN ERROR STATUS IS RETURNED TO THE PROGRAM IF IT 
ATTEMPTS TO REFERENCE OUTSIDE OF THE REQUESTED AREA. 

AN EXAMPLE OF A DRUM QASG STATEMENT WOULD BE; 

QASG FILEX,D/2000 

FILEX REQUIRES TWO THOUSAND LOCATIONS ON A 
MAGNETIC DRUM OF THE SYSTEMS CHOOSING. 

5.5.1.6, THE ARBITRARY DEVICE ~ASG STATEMENT 

THE ARBITRARY DEVICE ~ASG STATEMENT IS USED TO ASSIGN A~~ 
EQUIPMENT EXCEPT FASTRAND, DRUM AND MAGNETIC TAPE(SEE RESPECTIVE 
QASG STATEMENT FORMATS), ITS MAIN USE IS IN ASSIGNING SPECIAL I/O 
DEVICES AND COMMUNICATIONS EQUIPMENT IN THAT MOST STANDARO 
PERIPHERALS (REAOERS,PUNCHES,ETC,) NEED NOT BE ASSIGNEO SINCE 'HEY 
ARE USED VIA THE SYMBIONT MECHANISM. 
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THE FIELD 'NAME' GIVES THE 'EXTERNAL' IDENTIFICATION OF THE 
SELECTED UNIT. 

THE 'TYPE' FIELD CONTAINS EITHER; 

1. THE SYM60~IC NAME OF A CLASS OF DEVICES, WHERE THE 
SYSTEM CHOOSES THE UNIT, IF MORE THAN ONE' 

2. AN ABSOLUTE CHANNEL' WHfRE THE SYSTEM CHOOSES THE 
UNIT, OR, 

3. AN ABSOLUTE CHANNEL/UNIT. 

PAGE: 

SYMBOLIC NAMES OF STANDARD DEVICES OTHER THAN MAGNETIC tAPE AND 
MASS STORAGE ARE LISTED BELOW. THE USER MUST SELECT THE SYMBOLIC 
NAMES TO BE GIVEN TO NONSTANDARD DEVICES AT SYSTEM GENERATION TIME 
(SEE SySTEM GENERATION STATEMENTS CONNECT CHANNEL AND -NAME 
ASSOCIATION). 

CR CARD READER 
CP CARD PUNCH 
P pRINTING DEVICE 
HSP HIGH SPEED PRINTER 
100~ 100~ PRINTING UNIT 

AT SYSTEM GENERATION TIME, GROUPS OF DEVICES, CHANNELS, OR 
SPECIFIC UNITS MAY BE GIVEN SYMBOLIC NAMES (SEE SYSTEM GENERATION 
STATEMENTS ~ NAME ANO C/U ASSOCIATION), THESE NAMES ARE USED IN 
THE 'TYPE' FIELD TO OBTAIN AN ASSIGNMENT. FOR EXAMPLE, 
COMMUNICATIONS DEVICES ARE OEFINED AT GENERATION TIME AS UNITS 
UNDER A GROUP(CLASS) IDENTITY, CA~LEO 'THE ~T GROUP IDENTITY'(SEE 
THE SECTION ~N 'COMMUNICATIONS MULTIPLEXOR HAND~ER'). THE ~T 
GROUP IDENTITY IS USED IN THE 'TYPE~ FIELD AND THE EXECUTIVE 
CHOOSES THE UNIT. 

FOR ABSOLUTE CHANNEL ASSIGNMENT, THE 'TYPE' FIELD CONTAINS THE 
SYMBOL. 

cxx 

WHERE 'XX' IS THE CHANNE~ NUMBER(O TO 15). 

FOR ABSOLUTE UNIT ASSIGNMENT, THE 'TYPE' FIELD CONTAINS 

CXX/uyy 

WHERE 'YY' IS THE UNIT NUMBER. THE STATEMENT 

rf)ASG NAME,C6/U2 
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THE ~MODE STATEMENT IS USED TO CHANGE THE 'MODE' SETTINGS OF A 
TAPE FILE. THESE MODES ARE SET INITIAL~Y WHEN THE ;ASG STATEMENT 
IS PROCESSED AND MAY A~SO BE CHANGED INTERNALLY BY USE OF THE 'SET 
MODE. FUNCTION OF THE MAGNETIC TAPE HANDLER, THE FORMAT OF THE 
QMODE STATEMENT IS: 

~MOOE,OPTIONS NAME,NOISE 

THE FIELD 'NAME' IS THE SAME AS FOR THE QASG STATEMENT. 
THE FILE MUST BE CURRENTLY ASSIGNED TO THE RUN (AN ~ASG STATEMENT 

WITH THIS NAME MUST PRECEDE THE QMOOE STATEMENT), IF THE FILE IS 
NOT ASSIGNED(NEVER ASSIGNEO OR RELEASED VIA A ;FREE STATEMENT), 
THE RUN IS PLACED IN THE ERROR MODE, THE NOISE SUB-FIELD IS ALSO 
THE SAME AS FOR THE QASG STATEMENT. 

THE 'OPTIONS' FIELD MAY CONTAIN THE FOLLOWING OPTIONS; 

L LOW DENSITY 
M MEDIUM DENSITY 
H HIGH DENSITY 
E EVEN PARITY 
o 000 PARITY 
I OECIMAL(TRANS~ATE) 
B BINARY(NO TRANSLATE) 

WITH THE ~MOOE STATEMENT, OPTIONS(MODES) ARE NEVER ASSUMEO IN 
THE ABSENCE OF OTHERS, THE SPECIFIED OPTIONS ARE NOT P~ACED IN. 
THE CATALOGUE SINCE THEY APPLY ON~Y TO THE CURRENT ASSIGNMENT, 

5,5.3. THE ~CAT STATEMENT 

CATALOGUING 15 NORMA~LY DONE IN THE COURSE OF CREATING THE FILE 
WHERE THE ;ASG STATEMENT SPECIFIES THAT THE FILE IS TO BE 
CATALOGUED. THE CATALOGUING IS DONE WHEN THE RUN TERMINATES OR 
WHEN A ;FREE STATEMENT IS FOUND. THE NEED ARISES TO BE ABLE TO 
CATALOGUE ONE OR MORE FILES wITHOUT HAVING THEM (AND THE REQUIRED 
FACILITIES) ASSIGNED TO THE RUN. THIS MAY BE THE CASE WHE~ 
BUILDING THE INITIAL MASTER DIRECTORY OR WHEN FOR ANY REASON A 
PRE-PREPARED TAPE FILE IS TO BE CATALOGUED. THE ~CAT STATEMENT IS 
USED FOR THIS PURPOSE--THE FILE IS CATALOGUED BUT IS NOT ASSIGNED 
TO THE RUN--NO FACILITIES ARE ASSIGNED. 

IN ANY CASE, USE OF THE ~CAT STATEMENT IS lL~EGAL IF THE NAMED 
FILE IS CURRENT~Y ASSIGNED TO THE RUN, 

AS IT PERTAINS TO THE CATA~OGUING OF EXISTING TAPE FILES, T~E 
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FORMAT OF THE ~CAT STATEMENT IS IDENTICAL TO THAT OF THE TAPE QASG 
STATEMENT, NAME~Y 

~CAT,OPTIONS NAME/KEY1/KEY2,TYPE/UNITS/LOG/NOISE" 
REEL1/REEL2/ ••• /REELN 

THE 'NAME' AND 'TYPE' SPECIFICATION ARE REQUIRED AND AT LEAST 
ONE 'REEL' NUMBER MUST BE GIVEN, KEYl AND/OR KEY2 ARE SPEeIFIED 
IF THE FILE IS TO BE CATALOGUED WITH 'READ' AND/OR 'WRITE' ~OCK, 
RESPECTIVELY. ALLOWABLE 'OPTIONS' ARE: 

R 

W 

p 

L,M,H,E,O,B, 
I,Z 

PLACE IN 'REAO·ONLY' STATE. 

PLACE IN 'WRITE-ONLY' STATE. 

CATALOGUE AS PUBLIC. 

ANY OF THE 'MODE' OPTIONS USED ON THE ~ASG 
STATEMENT. THE MODES AS SET AT SYSTEM 
GENERATION TIME ARE ASSUMED IN THE ABSENCE 
OF THESE SETTINGS. 

AS IT PERTAINS TO FASTRAND FORMATTED FILES, THE FORMAT OF THE 
QCAT STATEMENT IS IDENTICAL TO THAT OF THE FASTRAND ~ASG 
STATEMENT, NAMELY: 

QCAT,OPTIONS NAME/KEY1/KEY2,TYPE/RESERVE/GRANULE 

THE SPECIFICATIONS FIE~OS ARE INTERPRETED AS THEY ARE FOR T~E 
~ASG STATEMENT, HOWEVER THE ACTUAL 'RESERVE' IS NOT MADE •. 
ALLOWABLE OPTIONS ARE; 

p SPECIFIES THAT THE FILE IS TO BE 
CATALOGUED AS A 'PUBLIC' FI~E RATHER 
THAN A 'PRIVATE' FI~E. 

EXAMPLE OF THE QCAT STATEMENT: 

SCAT FILEY/A2962,aC,N297 

FILEX IS TO BE CATALOGUEO WITH THE READ 
KEy A2962. STANDARD MODE SETTINGS ARE 
PLACED IN THE DIRECTORY, THE FILE 15 
FOUND ON REE~ NUMBER N297 AND A UNISERVO 
VIlle DRIVE WILL BE USED ON FUTURE 
ASSIGNMENTS. 

TO CHANGE THE NAME AND/OR KEY(S) OF CURRENTLY CATA~OGUEO FILES 
AND TO RELEASE(DECATALOGUE) FILES THE READER IS REFERREO TO THE 
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CHAPTER ENTITLED 'FILE UTILITY ROUTINES'. 

5.5.~. THE ~FREE STATEMENT 

THE ~FREE CONTRO~ STATEMENT MAKES PROVISION FOR TH~ DEASSIGNING 
OF A FILE ANO OPTIONA~LY' THE RE~EASE OF ITS INPUT/OUTpUT 
FACILITIES. IN THE ABSENCE OF A ~FREE STATEMENT, THE FILE AND ITS 
FACILITIES ARE HE~D UNTIL END-RUN. FILES SHOULD BE OE-ASSlGNED AT 
THE MOMENT THEY ARE NO LONGER NEEOED SO AS TO A~~OW FACILITIES, 
REELS, ANO 'EXCLUSIVE USE' AREAS TO BE ASSIGNED TO OTHER RUNS. 
THE FORMAT OF THE QFREE STATEMENT IS: 

QFREE,OPTIONS NAME1,NAME2'tt"NAMEN 

WHERE 'NAME1','NAME2',ETC" ARE THE 'EXTERNAL' NAMES OF FILES TO 
BE OEwASSIGNEO, ALL -EXTERNAL' NAMES MUST HAVE BEEN PREVIOUSLY 
ASSIGNED. 

THE 'OPTIONS' FIELD MAY CONTAIN ANY OF THE FOLLOWING OPTIONS: 

5 HOLD THE PHYSICAL ASSIGNMENT FOR THIS FILE. 

A FILE THAT IS NAMED ON A QFREE STATEMENT CAN NO LONGER BE 
REFERENCED BY THE RUN' IT CAN OF COURSE BE RE-ESTA8~lSHEO BY AN 
~ASG STATEMENT PROVIDED ITS FACILITY REQUIREMENTS CAN BE MET. 

THE ACTIONS TAKEN BY THE SYSTEM WHEN A FILE IS NAMED ON A QFREE 
STATEMENT(AND THE .S. OPTION WAS NOT SpECIFIED) ARE OISCUSSEO 
BELOW. 

FOR A TEMPORARY FILE(NOT CATALOGUED OR TO BE CATALOGUED): 

FASTRANO - THE FASTRAND AREA IS MADE AVAILABLE AS FILE 
SPACE FOR OTHER RUNS. 

aRUM ~ SAME AS FASTRANO. ALWAYS TEMPORARY. 

TAPE - UNITS ARE RELEASED FOR USE BY OTHER RUNS. THE 
OPERATOR IS NOTIFIED THAT THE REELS ARE TO BE 
REMOVED AND THAT THE SySTEM HAS NOT RECORDED 
THE REEL NUMBERS(HAS NOT CATALOGUED THE FILE), 

OTHER EQUIPMENT(COMMUNICATIONS GEAR,ETC.) - THE DEVIC! 
IS RELEASEe FOR USE BY OTHER RUNS. ALWAYS 
TEMPORARY. 

FOR A FILE BEING CATA~OGUEO(C OR U OPTION ON QASG): 

FASTRAND - CATALOGUE ENTRY IS MADE IN THE MASTER 
DIRECTORY AND FASTRAND AREA CONTAINING 

47 



UP-4144 
UNIVAC 1108 EXECUTIVE 

PROGRAMMER'S REFERENCE SECTION: 

THE FILE 15 HELD. THE FILE CAN NOW BE 
REFERENCED BY OTHER RUNS. 

5 
PAGE: 

TAPE - CATALOGUE ENTRY CONTAINING REEL NUMBERS IS MACE, 
UNITS ARE RELEASED FOR OTHER RUNS. THE OPERATaR 
15 TOLD TO REMOVE THE FILE(REELS) AND THAT THE 
REEL NUMBERS ARE BEING HE~D BY THE SYSTEM FOR 
FUTURE CALLS ON THE FILE(THAT THE FILE WAS 
CATALOGUED). 

FOR A FILE BEING OE-CATALOGUEO(O OR K OPTION ON ~ASG): 

FASTRANO • SAME AS FOR A TEMPORARY FILE EXCEPT THAT 
THE FILE AREA IS NOT RELEASED UNTIL ALL 
RUNS CURRENTLY USING THE FILE HAVE ALSO 
FINISHED. IT IS NO LONGER AVAILABLE FOR 
ASSIGNMENT. 

TAPE - SAME AS FOR A TEMPORARY FILE. 

A TYPICAL ;FREE STATEMENT IS SHOWN IN THE FOLLOWING EXAMPLE 
OF A PARTIAL CONTROL STREAM: 

;ASG,C FILEX,F/3 
It1ASG,T FILEY,8C 
•••• t t • 

• • • • • • • QFREE FILEX,FILEY 

FILEX IS A FASTRANO FILE TO BE CATALOGUED AND 
REQUIRES 3 TRACKS INITIALLY. 
FILEY IS A TEMPORARY TAPE Fl~E REQUIRING 1 VIlle 
UNIT. 
WHEN THE QFREE STATEMENT IS ENCOUNTERED, FILEX IS 
CATALOGUED WITH THE FILE AREA HE~D FOR FUTURE 
REFERENCE. FOR FILEY, THE VIIIC UNIT IS MADE 
AVAl~ABLE TO OTHER RUNS AND THE OPERATOR IS 
NOTIFIED TO REMOVE THE REELS ANO FOLLOW THE 
USERS INSTRUCTIONS AS TO THEIR DISPOSAL. 

THE SYSTEM PROVIDES A LINKAGE WHICH ALLOWS THE QFRE£ FUNCTION 
TO BE REQUESTED FROM WITHIN A USER PROGRAM. THE LINKAGE 
DESCRIpTION IS FOUND IN SECTION 8, 'EXECUTIVE REQUEST FUNCTIONS'. 
THIS FEATURE ALLOWS A FILE AND ITS FACILITIES TO BE RELEASED AS 
SOON AS THE FILE IS NO LONGER TO BE USED, 

5.5,5, THE ~USE STATEMENT 

THE QUSE CONTROL STATEMENT PROVIDES THE USER WITH THE ABILITY 
TO REFER TO ANY PARTICULAR FILE BY TWO OR MORE NAMES. THE NEED 
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1) SIMPLIFY RUN CONSTRUCTION BY A~LOWING THE EQUATING 
OF AN 'EXTERNA~' NAME TO A SHORTER 'ATTACHED' NAME. 

2) RESOLVE IDENTICA~ FILE NAME PORTIONS TO 'EXTERNAL' 
NAMES. 

3) CONNECT NAMES CODEC INTO PROGRAMS TO .EXTERNAL' OR 
'ATTACHED' NAMES. 

THE FORMAT OF THE QUSE STATEMENT IS AS FOLLOWS: 

~USE INTERNAL,EXTERNAL 

PAGE: 

WHERE 'INTERNAL' IS THE 12 CHARACTER NAME BY WHICH THE FILE IS 
REFERRED TO WITHIN THE RUN OR AFTER THE QUSE STATEMENT IN THE 
CONTROL STREAM AND 'EXTERNAL' IS THE NAME UNDER WHICH THE FILE IS 
TO BE ASSIGNED OR IS ASSIGNEO(ANO POSSIBLY CATALOGUED), THE 
'EXTERNAL' NAME HAS THE FORM: 

QUALIFIER*FILE/KEY1/KEY2 

IF THE 'INTERNA~' NAME IS THE SAME AS THE 'FILE' PORTION OF 'HE 
'EXTERNA~' NAME, THEN THE 'INTERNA~' NAME AUTOMATICALLY POINTS TO 
THAT 'EXTERNAL' FILE AND A QUSE STATEMENT IS NOT NEEDED, IF l~E 
'INTERNAL' NAME IS NOT THE SAME AS THE 'FILE' PORTION OF SOME 
'EXTERNAL' FI~E, THEN A USE STATEMENT IS REQUIRED BEFORE THE 
'INTERNAL' NAME WILL BE HONOREe. 

ASSUME THAT THE • INTERNAL' NAME IS ,FI~EA' AND THE 'EXTERNAL' 
NAME IS 'PROJ1.FILEA', THE FILE 'PROJ1*FILEA' WX~L AUTOMATICALLY 
BE USED UNLESS A QUSE sTATEMENT IS PRESENTED MAKING .FILEA· POINT 
TO A DIFFERENT 'EXTERNAL' FILE, FOR EXAMPLE,IN THE STATEMENT 

~USE FILEA,PROJ1*FI~EZ 

WHERE 'PROJI*FILEZ' IS THE 'EXTERNAL' FILE. 

THE QUSE STATEMENT CAUSES THE 'INTERNAL' NAME TO BE ATTACHEO TO 
THE SPECIFIED • EXTERNAL , FILE. ALL SUCH ATTACHED NAMES ARE 
MAINTAINED FOR AN 'EXTERNAL' FILE. (THE 'INTERNAL' NAME NO LONGER 
POINTS TO ANY OTHER 'EXTERNAL' FILE ANO IF THE FILE HAC A PREVIOUS 
ATTACHMENT, IT IS MAINTAINED RATHER THAN BEING DE~ETEO.) ~NLESS A 
CONFLICT OF NAMES OCCURS, EITHER THE 'FILE' PORTION OF THE 
EXTERNAL NAME OR THE 'ATTACHED' NAME CAN BE USED ON A REFERENCE 
FROM ANYWHERE WITHIN A PROGRAM OR CONTROL STREAM, NO RESTRICTION 
IS PLACEO ON AN 'ATTACHED' NAME BEING THE SAME AS THE 'FILE. 
PORTION OF AN EXTERNA~ NAME. THE ~IST OF 'ATTACHED' NAMES IS 
ALWAYS SEARCHED FIRST ON AN 1/0 REFERENCE - wITH THE 'FI~E' 
PORTIONS OF THE EXTERNAL NAMES USED NExT ON A NO-FINO. IF AN 
'ATTACHED' NAME IS THE SAME AS THE 'FILE, PORTION OF SOME EXTERNAL 
FILE, THAT 'EXTERNAL' FILE MUST HAVE A QUSE STATEMENT IN EFFECT 
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BEFORE THE FI~E CAN BE USED. THIS IS A~SO TRUE FOR A RECENTLY 
ASSIGNED FI~E(VIA QASG STATEMENT), SINCE THE 'FILE' PORTION OF ITS 
EXTERNA~ NAME MAY B~ IN THE 'ATTACHED' ~IST, POINTING TO SOME 
OTHER FILE. HOWEVER, IN THIS CASE THE CONFLICT CAN BE REMOVED IF 
THE REFERENCE IS MADE BY A CONTROL STATEMENT. THE 'QUALIFIER' OR 
AT LEAST THE '.' WILL SPECIFY THAT THE NAME IS NOT AN 'ATTACHED' 
NAME, 

IT IS ASSUMED THAT THE READER IS FAMILIAR WITH THE SECTION 
ENTITLEO 'NOTATION FOR FILE NAMES' PRESENTED EARLIER, THE SECTION 
CONTAINS FURTHER EXAMPLES OF THE ~USE STATEMENT AS WELL AS SOME 
CASES WHERE THE ~USE STATEMENT -MUST- BE USED. 

THE QUSE STATEMENT AL~OWS THE PERSON SETTING UP THE RUN TO 
CHOOSE 'EXTERNA~' FILE NAMES DESCRIPTIVE TO HIS RUN, OR TO A 
PARTICULAR CATALOGUED FI~E. IT ALSO ALLOWS A PARTICULAR 
'INTERNAL' NAME(lN TWO OR MORE EXECUTIONS) TO POINT TO DIFFERENT 
'EXTERNA~' FILES DURING THE COURSE OF A RUN' OR FOR DIFFERENT 
'INTERNAL' NAMES TO POINT TO THE SAME .EXTERNAL' FILE. 

5.5.5.1. ~USE AND PRINTS/PUNCH$ FILES 
PRINT AND PUNCH FILES DEFINED BY THE SYSTEM, PRINTS AND PUNCHS' 

CAN ALSO BE MANIPULATED WITH THE ~USE STATEMENT. THE PROCEDURE 
FOR REFERENCING EITHER IS TO SPECIFY PRINTS OR PUNCHS IN THE 
'INTERNAL' NAME FIELO. THE 'EXTERNAL' NAME IS USED TO EITHER 
REDEFINE THE FILES REPOSITORY MEDIUM FROM MASS STORAGE, OR TO 
ESTABLISH FILE BREAKPOINTS. IT SHOULD BE NOTED THAT WHEN THE 
'EXTERNAL' NAME REFERS TO A TAPE ASSIGNMENT NO ENTRY IS MADE IN 
THE SYMBIONT OUTPUT QUEUE FOR THAT PORTION OF THE FILE RESIDING ON 
TAPE. (SEE ~SYM STATEMENT) 

FILE BREAKPOINTING CAN BE ESTABLISHED FOR ANY PRINT OR PUNCH 
FILE OF A RUN BY EQUATING THE OUTPUT FILE'S 'EXTERNAL' NAME TO ITS 
'INTERNA~' NAME. NOTE THAT eREAKPOINTING IS RESTRICTEO TO THOSE 
FILES RESIDING ON MASS STORAGE. 

THE SYSTEM PROVIDES A LINKAGE WHICH AL~OWS THE QUSE FUNCTION TO 
BE REQUESTED FROM WITHIN A USER PROGRAM, THE LINKAGE DESCRIPTION 
IS FOUND IN THE CHAPTER ENtITLED 'EXECUTIVE REQUEST FUNCTIONS-. 

5.5.6. THE QELT STATEMENT 

THE SELT CONTROL STATEMENT INTRODUCES AN ELEMENT INTO A 
PARTICU~AR PROGRAM-FILE FROM THE CONTROL STREAM, IT MAY ALSO BE 
USED TO MAKE CORRECTIONS TO A SOURCE ELEMENT IN A PROGRAM-FILE. 
THE ELEMENT OR THE CORRECTIONS FOLLOW THE QELT STATEMENT IN THE 
CONTROL STREAM. 

THE FORMAT OF THE ~ELT STATEMENT IS: 

~ELT,OPTIONS ELEMENT1,ELEMENT2,SENTINEL 
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A ABSOLUTE ELEMENT 
R RELOCATAB~E ELEMENT 
5 SYMBOLIC ELEMENT 
o OATA ELEMENT 

5 
SECTION: 

I INSERT. INITIAL INSERTION OF AN E~EMENT INTO 
A PROGRAM FILE, 

U UPDATE. PROOUCE A NEW CYCLE OF SOURCE LANGUAGE. 

PAGE: 

L PRODUCE A ~ISTING OF THE COMPLETE SOURCE E~EMENT. 

THE OPTIONS 'A', 'R" '5', AND '0' IDENTIFY THE ELEMENT TYPE. 
TYPES .S. AND '0' ARE BOTH CONSIDERED SOURCE LANGUAGE ELEMENTS AND 
MAY BE CORRECTED IN THE SAME MANNER. (SEE SECTION OF THIS CHAPTER 
ON 'PROCESSOR CALL STATEMENTS'). A SOURCE LANGUAGE ELEMENT IN A 
PROGRAM~FILE HAS THE SAME FORMAT AS THE SYSTEM DATA FILE. THE 
FORMAT IS DESCRIBED IN THE CHAPTER ENTITLED 'DATA HANDLING', 

THE QELT STATEMENT INITIATES THE ELEMENT PROCESSOR WHICH 
OPERATES IN ONE OF TWO MODES, IT INSERTS NEW ELEMENTS INTO THE 
PROGRAM~FILE FROM THE CONTROL STREAM OR UPDATES AN ELEMENT ALREADY 
IN THE PROGRAM-FILE. 

THE FIELD 'ELEMENT1' IDENTIFIES THE INPUT ELEMENT BY FILE, 
ELEMENT NAME, VERSION, AND CYCLE(WHEN APPROPRIATE), FIELD 
'ELEMENT2', IF SPECIFIED, IDENTIFIES THE NEW OUTPUT ELEMENT, 

WHEN THE '1. OPTION IS SPECIFIED, THE ELEMENT IN THE CONTROL 
STREAM IS GIVEN THE NAME SPECIFIED IN THE 'ELEMENT!' FIELD AND 
INSERTED INTO THE PROGRAM-FILE SPECIFIEO IN THE 'ELEMENT1' FIELD. 

WHEN THE 'U' OPTION IS SPECIFIED, THE CORRECTIONS IN TH~ 
CONTROL STREAM ARE APPLIED TO THE ELEMENT IDENTIFIED IN THE 
'ELEMENT!' FIELD, AND A NEW CYCLE OF THE SOURCE LANGUAGE IS 
PRODUCED. 

WHEN THE 'ELEMENT2' FIELD IS PRESENT AND THE 'U' OPTION IS MOT 
SPECIFIED~ THE CORRECTIONS IN THE CONTROL STREAM ARE ApPLIED TO 
'ELEMENT1', AND A NEW SOURCE ELEMENT IS PRODUCED. IT WILL BE 
GIVEN THE NAME SPECIFIED IN THE 'ELEMENT2' FIELD AND INSERTED INTO 
TH~ PROGRAM~FILE SPECIFIED IN 'ELEMENT2' FIELD. 

THE ,~, OPTION WILL PRODUCE A COMPLETE LISTING OF. A SOURCE 
E~EMENT. THE ,~, OPTION IS NOT APPLICA6LE FOR ABSOLUTE OR 
RE~OCATABLE ELEMENTS. 

THE 'DATA E~EMENT' MAY CONTAIN CONTROL STATEMENTS. THEREFORE, 
THE OATA FOL~OWING THE ~ELT,D STATEMENT MUST BE TERMINATED WITH AN 
QENO STATEMENT WITH A SENTINE~ EXACTLY THE SAME AS FOUND ON THE 

51 



UP-4144 
UNIVAC 1108 EXECUTIVE 

PROGRAMMER'S REFERENCE SECTION: 

5 
PAGE: 

~ELT,D STATEMENT. THE SENTINEL FIELD NEED NOT BE COOED (BLANK 
SENTINE~S). IT IS A SIX CHARACTER FIELD USED TO SEARCH OUT THE 
PROPER QEND SENTINE~. ALL IMAGES WI~L BE PASSED INTO THE DATA 
ELEMENT BEING CREATEO UNTIL AN ~END COMMAND IS FOUND WITH THE SAME 
CHARACTER STRING, THE ~ELT,D STATEMENT MAY BE USED TO INSERT ~RUN 
OR QADD CONTROL STREAMS INTO A PROGRAM-FILE AS ELEMENTS WHICH MAY 
BE CALLED LATER BY THE QSTART OR QAOD STATEMENT. 

ELEMENT TYPES 'At, .Rt, AND '5' ARE TERMINATED BY THE NEXT 
NON-QEOF CONTROL STATEMENT IN THE CONTROL STREAM~ THEy NEED NO 
CORRESPONDING QENO COMMAND, 

WHEN AN ELEMENT IS pUNCHED BY A PROCESSOR OR BY PROGRAM UTILITY 
ROUTINE (PUR), IT IS ALWAYS PRECEDED BY A QELT CONTROL STATEMENT. 
THE 'FI~ENAME' ON THE PUNCHED QELT IS THAT OF THE FILE FROM WHICH 
THE ELEMENT WAS PUNCHEO. SUCH DECKS CAN SIMPLY BECOME PART OF THE 
INPUT TO SUBSEQUENT RUNS. (THE FILE NAME MUST BE CHANGEO IF TME 
ELEMENT IS TO BE ADDED TO A FILE DIFFERENT FROM THE ONE FROM WHICH 
IT WAS PUNCHED), 

THE AUTOMATIC DELETION RULES APPLY TO THE INSERTION OF ELEMENTS 
BY AN ~ELT CONTRO~ STATEMENT. 

5.5.7. THE QOATA STATEMENT 

THE ~DATA STATEMENT MAY BE USED TO INTROOUCE STANDARD FORMAT 
DATA FI~ES, FOUND IN THE CONTROL STREAM, INTO THE SYSTEM FOR 
RESIDENCE ON A MASS STORAGE DEVICE. A PRIMARY USE FOR THIS 
FEATURE IS TO ALLOW THE USER TO BUILD DATA FILES WHICH ARE 
ACTUALLY WHOLE OR PARTS OF CONTRO~ STREAMS. THESE FILES CAN THEN 
BE CA~LEO ON BY THE SSTART STATEMENT TO START AN INDEPENDENT RUN, 
OR BY THE QAOO STATEMENT FOR INC~USION INTO THE CURRENT RUN OR A 
SUBSEQUENT RUN. A DATA FILE CORRECTION FEATURE IS ALSO AVAILABLE 
VIA THE ;CATA STATEMENT. THE USER CAN MAKE A CORRECTION TO AN 
INDEPENDENT RUN STREAM AND THEN ~START IT, OR MAKE CORRECTIONS TO 
A PARTIAL STREAM AND THEN tilAOD IT TO THE RUN. THE filO·ATA STATEMENT 
CAN OF COURSE SIMPLY BE USED AS A CONVENIENT MEANS OF GENERATING 
AND MAINTAINING A USER DATA FILE, RATHER THAN A CONTRO~-STREAM 
TYPE Fl~E. . 

A NOTABLE DIFFERENCE BETWEEN THE ~OATA STATEMENT AND THE ~FILE 
STATEMENT IS THAT THE QOATA STATEMENT HANDLES OATA AS IT IS . 
PRESENTED TO THE MAIN STREAM' USUA~LY FROM FASTRAND, WHEREAS THE 
~FILE STATEMENT BUI~DS THE FI~E DIRECTLY AS THE DATA IS BEING 
INITIALLY INPUT BY THE SYSTEM- THE QOATA STATEMENT CAUSES THE 
INITIATION OF A SYSTEM PROCESSOR(THE DATA PROCESSOR), IN THE SAME 
MANNER FOR EXAMPLE, AS THE QCOB STATEMENT CAUSES THE INITIATION OF 
THE COBO~ PROCESSOR, 

THE FORMAT OF THE FJ~E CREATED AS A RESULT OF THE QOATA 
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STATEMENT IS THE SYSTEMS DATA FILE FORMAT. THE FORMAT IS 
DESCRIBED IN THE CHAPTER ENTITLED 'DATA HANDLING'. 

THE FORMAT OF THE ~DATA CONTROL STATEMENT IS AS FOLLOWS: 

~OATA,OPTIONS FILENAME1,FILENAME2,SENTINEL 

THE OPTIONS FIELO MAY CONTAIN THE FOLLOWING CHARACTERS, 

I INSERT. INITIA~ INSERTION OF DATA INTO THE FILE. 
U UPDATE. PRODUCE A NEW VERSION OF THE DATA. 
l PRO~UCE A COMPLETE LISTING OF THE FILE. 

PAGE: 

THE 'l' OPTION WILL PRODUCE A COMPLETE LISTING OF THE FILE 
WHICH WILL INCLUDE SEGUENTIAL ITEM NUMBERS. THESE ITEM NUMBERS 
WILL BE USED WHEN MAKING CORRECTIONS TO THE FILE. CORRECTIONS TO 
THE FILE ARE MADE IN THE SAME MANNER AS CORRECTIONS TO A SOURCE 
~ANGUAGE ELEMENT, (SEE SECTION OF THIS CHAPTER ON 'PROCESSOR tALL 
STATEMENTS'). IF ,~t ANO 'FI~ENAME1' ARE THE ONLY INFORMATION 
PRESENT IN THE ~DATA STATEMENT, 'FILENAME1' WILL BE LISTED. 

WHEN THE '1' OPTION IS PRESENT, THE DATA FO~LOWING THE QDATA 
STATEMENT IS WRITTEN TO 'FILENAME1'. IF THE '1' OPTION IS NOT 
PRESENT, THE DATA FOL~OWING THE QOATA STATEMENT IS TAKEN AS 
CORRECTIONS TO 'FILENAME1' AND A NEW UPDATED FILE('FILENAME2') 15 
CREATEO. 

THE DATA FOLLOWING THE QOATA STATEMENT IS TERMINATED WITH AN 
QENO STATEMENT wITH A MATCHING SENTINEL. AS IN THE QE~T,D 
STATEMENT A SEARCH IS MADE FOR THE APPROPRIATE ~ENO WITH ALL 
IMAGES IN BETWEEN PLACED IN THE DATA FILE. 

ANY CONTROL STATEMENTS APPEARING BETWEEN THE QOATA STATEMENT 
AND THE END OF DATA SENTINEL(~END) ARE TREATED AS DATA BY THE 
SYSTEM. THIS A~LOWS CONTROL STREAMS TO BE ENTERED AS FILES ANO 
CALLED LATER FO~ EXECUTION. 

IF A FILE(FILENAMEl OR FILENAME2) IS TO BE CATALOGUED, OR IS TO 
BE PLACED ON OR RETRIEVED FROM A DEVICE OTHER THAN FASTRANO (WITH 
ONE TRACK GRANU~ARITY), THE FILE MUST HAVE BEEN PREVIOUSLY 
ASSIGNED VIA AN QASG STATEMENT. 

AN EXAMPLE DATA STATEMENT IS 

QOATA FILEl 
• • • • • 
• • • • • 
OATA L.INES 
• • • • • 
• • • • • 
~ENO 
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WHERE THE DATA LINES ARE PLACED IN THE NEWLY CREATEO Fl~E NAMED 
'FILE1'. ANOTHER EXAMPLE IS 

FIL.El,FIL.E2 
• • • • • 
• • • • • CORRECTION L.INES 
, • t • • 

rGlEND 

WHERE THE CORRECTION LINES ARE USED TO CORRECT 'FILE1' AND 
'FILE2' IS THE UPDATED FIL.E PRODUCED, A LISTING OF THE OATA OF 
'FILE2' IS GENERATED. 

5.5.8, THE QENO STATEMENT 

THE SEND CONTROL STATEMENT MARKS THE END OF THE OATA THAT 
FOLLOWS A ~DATA OR ~ELT'O STATEMENT. THE FORMAT OF THE ~END 
STATEMENT IS: 

/;lEND SENTINEL. CO~lMENT 

THIS STATEMENT CANNOT BE CONTINUED ON A SECOND LINE. THE 
SENTINEL. FIELD IS OPTIONAL, IT IS CODED EXACTLY THE SAME AS THE 
CORRESPONDING FIEL.D ON A QDATA OR QELT,D STATEMENT WHEN BEING USED 
TO BRACKET IMAGES OF THE DATA. 

5.5.9. THE ~FILE STATEMENT 

THIS STATEMENT IS USED TO CREATE DATA FILES DIRECTLY THROUGH A 
SYMBIONT CONTROLL.ED DEvICE, WITH DATA FROM THE CONTROL STREAM. 
THIS STATEMENT IS INTERPRETED ANO PERFQKMED BY THE PROCESSING 
SYMBIONT. WHEN A ~FILE STATEMENT IS ENCOUNTERED IN A RUN, AL~ 
FOL~OWING INPUT IS SENT TO TH~ NAMEO DEVICE OF THE QFI~E 
STATEMENT. THE QENOF STATEMENT IS USED TO TERMINATE THE FILE 
MODE. THAT PORTION OF THE INPUT STREAM PRECEEQING ~FILE AND 
FOLLOWING QENDF IS ENTERED INTO THE SCHEDULE QUEUE, THE FORMAT OF 
THE QFI~E STATEMENT IS: 

~FILE,OPTIONS FILENAME,OEVICE-TyPE 

THE 'DEVICE-TYPE' SPECIFIED ON THIS STATEMENT IS DIRECTLY 
ASSIGNED TO THE PROCESSING SYMBIONT VIA A DYNAMIC FACILITY 
REQUEST. READING OF THE CONTROL 15 SUSPENDED UNTIL. THE SPECIFIED 
'DEVICE-TYPE' IS MADE AVAILABLE. THE FOL~OWING DATA IS THEN 
~UFFEREO DIRECTLY TO THE 'DEVICE-TYPE'. 
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THE 'OPTIONS' FIELD SPECIFIES CATA~OGUING PROCEDURES AND 
MAGNETIC TAPE RECORDING OPTIONS. THE CATA~OGUE OPTIONS ARE: 

C SPECIFIES THIS FILE IS NOT TO BE CATALOGUED. 
R SPECIFIES THE FILE IS TO BE PLACED IN 'READ-ON~Y' 

PAGE: 

STATE WHEN IT IS CATA~OGUED, A FILE CATALOGUED WITH THIS 
OPTION CANNOT BE OVERWRITTEN, 

THE MAGNETIC TAPE OPTIONS ARE AS FOLLOWS. 

L. L.OW DENSITY 
M MEDIUM DENSITY 
H HIGH DENSITY 
E EVEN PARITY 
o ODD PARITY 
I OECIMAL(TRANSLATE) 

HARDWARE IS USED IF AVAILABLE, OTHERWISE STANDARD 
SOFTWARE CONVERSION ROUTINE IS USED (FD-BCC>. THE 
'E' OPTION IS ASSUMED ONLY IF SOFTWARE USEO. NOTE: 
IF EVEN PARITY MODE IS SPECIFIED ~ITHOUT THE 
FO.BCO CONVERSION, SHORT DATA BLOCKS MAy BE 
WRITTEN DUE TO THE FIELDATA MASTER SPACE (Q) 

INTERNA~ CODE OF 00. 
B BINARY(NO TRANS~ATE) 

THE 'FILENAME' FIELD IS USED TO DIRECT TAPE MOUNTING IF 
REQUIRED, AND FOR FILE CATALOGUING, 

THE 'DEVICE-TYPE' FIE~D SPECIFIES THE REPOSITORY MEDIUM FOR THE 
FILE. THE LEGA~ VALUES FOR THIS FIE~O ARE: 

F4 FASTRAND SIMULATED ON FH 432 
Fa FASTRAND SIMULATED ON FH 880 
F2 FASTRAND MODEL XI 
F FASTRANO, TYPE INDEPENDENT 
Fe FASTBAND 
T TAPE, TYPE INDEPENDENT 
C UN1SERVOS VIlle, VIC, AND IVC 
U UNISERVOS VIlle AND VIC 
Be UNISERVO VIlle 
6C UNISERVO VIC 
ijC UNISERVO IVC 
3A UNISERVO IlIA 
2A UNISE~VO IIA 

THE 'F' OPTION IS ASSUMED IF THE DEVICE-TYPE FIELD IS VOID. IF A 
UNISERVO IS DEFINED AS THE ~FILE REPOSITORY MEDIUM THE REEL IS 
REWOUND WITH INTERLOCK WHEN ~ENDF IS ENCOUNTERED, 

ANY CONTROL STATEMENTS APPEARING BETWEEN QFILE AND ~ENDF ARE 
IGNORED BY THE SYSTEM. 
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NOTE: IF A ~FI~E STATEMENT IS ENCOUNTERED WHILE IN THE ~FI~E 
MODE, THE RESULTANT ACTION IS DETERMINED BY A FI~ENAME 
COMPARISON OF THE FI~E BEING GENERATED AND THE ~UST 
ENCOUNTERED ;FILE STATEMENT. THE ACTION TAKEN IS ONE OF THe 
FOL.LOWING: 

FILENAMES UNEQUAL 
THE CuRRENT FILE IS TERMINATED AS IF AN QENOF STATEMENT 
WERE ENCOUNTERED FOLLOWED BY A NEW QFIL.E STATEMENT. 

F I t..EN.J\ME5 EQUAL. 
IF THE REPOSITORY MEDIUM FOR THE FIL.E IS MASS STORAGE. 
THE NESTED QFILE STATEMENT IS IGNORED, IF THE OUTPUT 
MEDIUM IS TAPE' THE CURRENT FILE IS CLOSED AS IF THE 
QENDF STATEMENT WERE READ EXCEPT THAT THE TAPE IS NOT 
REWOUND AND ONLY ONE TAPE MARK IS WRITTEN FOL.~OWED BY 
THE NEW LABEL BLOCK, 

5.5.10. THE ~ENOF STATEMENT 

THIS CONTROL STATEMENT IS ONLY USED TO TERMINATE FILE 
GENERATION INITIATED WITH THE QFI~E CONTROL STATEMENT. IF ~ENOF 
APPEARS IN THE CONTROL STREAM WITHOUT A PREVIOUSLY ENCOUNTERED 
QFILE STATEMENT, IT IS IGNORED BY THE SYSTEM, THE FORMAT OF THE 
QENOF STATEMENT IS 

(OlENOF COMMENT 

THIS STATEMENT CANNOT BE CONTINUEO ON A SECOND LINE. 

5,5,11. THE QGUAL CONTROL STATEMENT 

THE QQUAL STATEMENT ALLOwS THE USER TO SPECIFY A FILE NAME 
QUALIFICATION FOR IMPLIED USAGE ON SUCCEEDING CONTROL STATEMENTS 
INVOLVING FILE NAMES, THE FORMAT of THIS STATEMENT IS: 

QQUAL QUALIFIER 

WHERE 'QUALIFIER' IS A SEQUENCE OF 12 OR FEWER CHARACTERS USED 
TO QUALIFY SUBSEQUENT FILE NAMES WHICH ARE HEADED BY AN 
ASTERISK(*>. THE 'QUALIFIER' IS LIMITEO TO THE CHARACTER SET 
A,.,Z, 0,.,9, -, ANO $, AN EXAMPLE ON THE USE OF THE ~QUAL 
STATEMENT FOLLOWS: 

fO)QUAL JIM 
• 
• 
• 
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~FOR *FI~EA.~OE/ABC 

WOULD BE INTERPRETED AS 

QFOR JIM*FILEA.JOE/ABC 
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WHERE 'FOR' IS A CALL ON THE FORTRAN COMPILER ANO THE SeECI~ 
FICATIONS FIELD NAMES A PARTICULAR ELEMENT IN A PARTICULAR FILE 
(SEE SECTION ON PROCESSOR CALL STATEMENTS FOR METHOD OF 
REFERENCING AN ELEMENT). 
FURTHER, THE SUBSEQUENT STATEMENT: 

WOULD BE INTERPRETED AS 

QFREE JIM*P,JIM*Q,JIM*R 

ANY NU~BER OF ~QUAL STATEMENTS MAY APPEAR THROUGHOUT THE 
CONTROL STREAM, EACH WILL OVERRIDE THE EFFECT OF THE PREVIOUS 
ONE. 

5.6. PROCESSOR CALL STATEMENTS 

5,6.1, NOTATION FOR PROGRAM FILE E~EMENTS 

A CONSISTENT NOTATION IS USED THROUGHOUT THE SYSTEM TO 
REFERENCE ELEMENTS OF A PROGRAM FILE, USING THE COBOL SYNTAX 
DESCRIpTION NOTATION, A REFERENCE TO AN ELEMENT HAS THE FORM: 

[[[QUALIFIERJ*JFILE.1NAMEC/VERSIONJt(CVCLE)l 

AN EXTENSIVE SERIES OF DROPOUT RULES USUAL~Y ALLOW ABBREVIATION 
OF REFERENCES TO PROGRAM FILE ELEMENTS FROM THE FULL FaRM SHOWN TO 
SOMETHING QUITE MANAGEABLE. 

THE OMISSION OF 'QUA~IFIER' WITH THE '*' PRESENT CAUSES THE 
QQUAL STATEMENT TO SUPPLY THE QUALIFIER USED. IF THE QQUAL 
STATEMENT HAS NOT OCCURRED, THE 'PRO~ECT' FIELD FROM THE QRUN 
STATEMENT IS USED AS THE QUALIFIER, THE OMISSION OF BoTH THE 
'QUALIFIER' AND THE '., CAUSES THE 'PROJECT' FIELD FROM THE QR~N 
STATEMENT TO BE USED AS THE QUALIFIER, PROVIDED THE ,FILEt, IF 
SPECIFIED, IS NOT AN 'ATTACHED' NAME wHICH POINTS TO A PARTICULAR 
FILENAME. IF THE ,FILE.' SUB-FIELD IS ALSO OMITTED, THEN THE RUN 
TEMPORARy PROGRAM FI~E IS INTENDED. THE SUB-FIELD 'NAME' MUST 
ALWAYS BE PRESENT WHEN REFERRING TO AN ELEMENT, THE 'VERSION' 
SUB-FIELD IS REQUIRED ON~Y IN THE CASE THAT MORE THAN ONE VERSION 
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OF A PARTICULAR E~EMENT EXISTS WITHIN THE PROGRAM FILE AS IS 
COMMON WHEN A PROGRAM IS IN CHECKOUT, 

PAGE: 

AN ,F~CYC~E' NUMBER MAY BE ATTACHED TO 'FILE' FIELD SHOWN 
ABOVE. ITS USE IS SIMI~AR TO THAT OF THE 'CYCLE' FIELD DISCUSSED 
BELOW AND IS DESCRIBED IN THE SECTION ON '~ASG STATEMENTS'. 
LIKEwISE, THE TWO KEYS MAY BE ATTACHED 10 THE 'FILE' FIE~D. T~EIR 
USE ANO DESCRIPTION ARE DESCRIBED IN THE SECTION ON .QASG 
STATEMENTS" (SECT, 5.5.1>, 

(ON THE VARIOUS CONTROL STATEMENTS, SUCH AS QAOD OR ~START, 
WHICH CAN SPECIFY EITHER A .FILE' OR AN 'ELEMENT' NAME A METHOD IS 
ESTABLISHED WHICH DISTINGUISHES BETWEEN THEM, A PERIOD FOLLOWING 
THE 'NAME' WILL SPECIFY A 'FI~E', ANO NO PERIOD WILL SPECIFY AN 
'ELEMENT'). 

THE CYCLE NUMBER SERVES TO DIFFERENTIATE SUCCESSIVE UPDATES OF 
A SYMBO~IC ELEMENT. OMISSION OF THE CyCLE NUMBER WHEN REFERRING 
TO A SYMBOLIC ELEMENT IMPLIES THAT THE MOST RECENTLY CONSTRUCTED 
COpy IS INTENDED. A COMPACTING METHOD. AS OESCRIBED LATER, IS 
EMPLOYED TO PREVENT THE RETENTION OF SEVERAL CyCLES OF A SYMBOLIC 
ELEMENT FROM APPROPRIATING AN EXCESSIVE AMOUNT OF SPACE ON 
WHATEVER STORAGE MEDIUM IS EMPLOYED. SOME EXAMPLES WILL HELP MAKE 

THIS A BIT C~EARER. 

SORT THE E~EMENT SORT IN THE RUN TEMPORARY FILE. 

COST*PROG.EDIT THE ELEMENT EDIT IN THE Fl~E COST*PROG. 

*BACKUP.TLU/TWO VERSION TWO OF ELEMENT TLU IN FILE 
BACKUP. THE QUALIFIER FOR BACKUP IS 
TAKEN FROM THE QQUAL CONTROL CARD. 

PCF6,INTL(1~) THE l~TH GENERATION OF THE ELEMENT INTL 
IN THE FILE PCF6 BELONGING TO THE CURRENT 
PROJECT. 

THE NOTATION GIVEN HERE FOR PROGRAM FILE E~EMENTS DOES NOT 
PROVIDE COMPLET~ IDENTIFICATION OF THE PARTICULAR DATA DESIRED 
SINCE AN ELEMENT CAN EXIST IN MORE THAN ONE FORM' FOR EXAMPLE, 
SOURCE LANGUAGE AND RE~OCATAB~E. THIS IS ONLY AN APPARENT 
AMBIGUITY, HOWEVER, SINCE IN ALL INSTANCES THE SYSTEM IS AWARE OF 
THE TYPE OF E~EMENT DESIRED. 

5.6.2. STATEMENT FORMAT 

THERE ARE SEVERA~ SYSTEM PROCESSORS WHICH PROCESS A SOURCE­
LANGUAGE ELEMENT TO PRODUCE A RELOCATAB~E BINARY ELEMENT. THE 
GENERAL FORMAT OF THE STATEMENT FOR CA~LING THESE PROCESSORS IS AS 
FOLLOWS: 

~PROCESSOR,OPTIONS ELEMENT1,ELEMENT2,ELEMENT3, •••• 
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THE FIELD 'pROCESSOR' MAY CONTAIN ANY ONE OF THE ACRONYMS FOR, 
COB, ASM, A~G, PDP, OR WHATEVER IS AVAI~ABLE, IN WHICH CASE THE 
INDICATED PROCESSOR IS CAL~ED. 

THE FIELD 'OPTIONS' MAY CONTAIN ANY OF THE FOLLOWING LETTERS 
(IN ANY ORDER) WITH THE INDICATED RESULTS. 

A - ACCEpT THE RESULTS OF THE PROCESSING EVEN THOUGH 
ERRORS ARE OETECTED. 

X - ABORT THE REMAINDER OF THE RUN IF ANY ERRORS ARE 
DETECTED BY THE PROCESSOR, IF NEITHER A NOR X IS 
SPECIFIED, A BATCH RUN WILL CONTINUE BUT ANY ATTEMPT TO 
EXECUTE THE PROGRAM IN ERROR WILL BE INHIBITED. 

U - UPDATE. PRODUCE NEW CYCLE OF SOURCE LANGUAGE ELEMENT, 

1 - INSERT. INTRODUCE SOURCE LANGUAGE INTO PROGRAM FILE 
FROM CONTROL STREAM. 

L - PRODUCE A COMPLETE PRINTED' ~ISTING. 

N - SUPPRESS ALL PRINTING BY THE PROCESSOR. IF NEITHER 
~ NOR N IS SPECIFIED, A PARTIAL LISTING WILL BE PRO­
DUCED' ITS CONTENTS WILL DEPEND ON THE PARTICULAR 
PROCESSOR. 

S - PRODUCE SINGLE SPACED ~lSTING. 

Z - SUPPRESS THE FORMATION OF INFORMATION TO BE GIVEN TO 
THE OIAGNOSTIC SYSTEM. (COL~ECTOR ONLY) 

W - LIST CORRECTION LINES BEING APPLIEO. 

THE FIELD 'E~EMENT l' SPECIFIES THE PARTICULAR PROGRAM FILE 
ELEMENT TO BE USED FOR THE SOURCE LANGUAGE TO BE PROCESSED. IT IS 
OMITTED IF THE SOURCE LANGUAGE COMES FROM LINES IMMEOIATE~Y 
FOLLOWING THE CONTROL STATEMENT. IF PRESENT, AND THERE IS NO 1 
OPTION, THE LINES IMMEOIATELY FOL~OWING THE CONTROL STATEMENT ARE 
TAKEN TO BE CORRECTIONS TO THE SOURCE LANGUAGE ELEMENT, Ii AN I 
OPTION IS PRESENT, THEN THE LINES FOLLOWING THE CONTROL STATEMENT 
ARE GIVEN TO THE PROCESSOR AND ARE INSERTED INTO THE PROGRAM FI~E 
AS WELL. . 

THE FIELD 'ELEMENT 2' IS THE RELOCATABLE ELEMENT PRODUCED BY 
THE PROCESSOR. IF OMITTED, THE NAME OF THIS ELEMENT IS 
AUTOMATICALLY SUPPLIED BY THE PROCESSOR INVOLVED, AND IT IS 
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INSERTED INTO THE SAME FILE FROM WHENCE THE SOURCE LANGUAGE 
ELEMENT WAS OBTAINED OR, IF NONE, THE RUN-TEMPORARY FILE. IN THIS 
CASE, THE VERSION IS THE SAME AS THAT OF THE INPUT SOURCE NAME, IF 
ANY, 

THE FIELD 'ELEMENT 3' IS THE NAME OF THE SOURCE-LANGUAGE 
ELEMENT PRODUCED BY UPDATING THE INPUT SOURCE LANGUAGE ELEMENT. 
IF THIS FIELD IS VOIO, NO UPDATED SOURCE LANGUAGE ELEMENT WILL 6E 
PRODUCED UNLESS A U~OPTION IS SPECIFIED, IN THAT CASE, A~ UPDATED 
ELEMENT IS PRODUCED. WITH THE SAME NAME AND VERSION AS THE INPUT 
ELEMENT, BUT WITH A CYCLE NUMSER ONE GREATER, NO 'ELEMENT 3. 
FIELD EXISTS WHEN THE I OPTION IS USED. 

FURTHER SPECIFICATIONS CAN BE PRESENT IN A pROCESSOR CALL 
STATEMENT TO INDICATE A PARTICULAR PROGRAM FILE NAME TO BE USED 
FOR LIBRARY RETRIEVALS, SUCH AS SOURCE LANGUAGE SEGMENT COPIES. 
PROC SAMPLES AND SUCH. IF UNSTATED, THESE FILES ARE ASSUMED TO BE 
THE SAME AS THE FILE CONTAINING THE INPUT SOURCE-LANGUAGE ELEMENT, 
OR LACKING THAT, THE RUN-TEMPORARY PROGRAM FILE, 

FOR THE THREE MOST COMMON CASES THE SPECIFICATIONS REDUCE TO 
TRIVIALITIES, IF SOURCE LANGUAGE IS COMING FROM THE CONTROL 
STREAM AND NO REFERENCE IS MADE TO PROGRAM FILES ON FASTRAND OR 
DRUM, THE PROCESSOR CALL STATEMENT (ASSUMING FORTRAN AS AN 
EXAMPLE) WILL REDUCE TO 

IilFOR · . . . . . . . , . " . . . . · , , , . , ........ . 
SOURCE LANGUAGE IMAGES · .......... , .. . · , . . . . . . . . . . . . . 
• •••••••••••••• 

IN THIS CASE, THE SOURCE-LANGUAGE PROGRAM IS COMPILED AND THE RE­
SULTING RELOCATABLE ELEMENT PUT INTO THE RUN-TEMPORARY FILE, REAOY 
TO BE ACCESSED BY THE LOADER. 

A PROCESSOR MAY BE USED TO INTRODUCE A SOURCE-LANGUAGE ELEMENT 
INTO A PROGRAM Fl~E FOR THE FIRST TIME FROM THE CONTROL STREAM. 
IN THIS CASE THE I OPTION IS SPECIFIED AND THERE IS NO 'ELEMENT 3' 
FIELD. AS AN EXAMPLE, CONSIDER THE INITIAL PROCESSING OF THE 
ELEMENT WINDUP TO BE INSERTED INTO PROGRAM FILE PF3. 

~FOR,I PF3,WINOUP · ........... , .. 
• •••••••••••••• 
• •••••••••••••• SOURCE LANGUAGE IMAGES 
, ............. . 
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IN THIS CASE PROGRAM FI~E PF3 WOU~O BE ~EFT WITH THE SOURCE 
LANGUAGE AND RE~OCATABLE INSTANCES OF E~EMENT WINDUP. 

PAGE: 

IF AN UPDATE IS BEING MADE TO SOME ELEMENT, SAY WINDUP, IN A 
PROGRAM FILE, SAY PF3, THEN THE PROCESSOR CAL~ STATEMENT WOULD 
REAO: 

• •••••••••••••• · ... , ......... . 
• • • • • • • • • • • • • • • 
SOURCE LANGUAGE CORRECTIONS · , . . . . . . . . . . . . . 
• • • • • • • • • • • • • • • 
• • • • • • • • • • • • • • • 

IN THIS CASE, THE SOURCE-LANGUAGE ELEMENT SPECIFIED BY PF3 WINDUP 
IS UPDATED BY THE GIVEN CORRECTION LINES AND COMPI~EO. 

THE RESU~TING RE~OCATABLE ELEMENT IS INSERTED BACK INTO PROGRAM 
FILE PF3, ALONG WITH THE NEXT CYCLE OF THE SOURCE-LANGUAGE ELEMENT 
WINDUP. IF THE INPUT SOURCE~LANGUAGE ELEMENT HAD A CYCLE NUMBER 
OF, SAY 72, THE NEW SOURCE-LANGUAGE ELEMENT HAS A CYC~E NUMBER OF 
73. IN ORDER TO CONSERVE SPACE IN THE PROGRAM FILE, ON~Y THE 
CORRECTION LINES WHICH CONVERTED CYCLE 72 TO CyCLE 73 ARE ADDEO TO 
THE PROGRAM FILE. INDEED, IF FOR EXAMPLE, THREE CYCLES OF 
SOURCE-LANGUAGE ELEMENTS ARE BEING KEPT, THE PROGRAM FILE PF3 WILL 
CONTAIN BEFORE THE ABOVE STATEMENT IS EXECUTED, THE INFORMATION: 

WINDUP (70) COMPLETE ELEMENT 
CORRECTION ~INES CONVERTING WINDUP (70) TO WINOUp (71) 
CORRECTION LINES CONVERTING WINDUP (71) TO WINOUp (72) 

AFTER COMPILING, PF3 CONTAINS: 

WINDUP (71) COMP~ETE ELEMENT 
CORRECTION ~INES CONVERTING WINDUP (71) TO WINDUP (,a) 
CORRECTION LINES CONVERTING WINDUP (72) TO WINDUP (73) 

THE NUMBER OF CYCLES RETAINED' SAY N, IS A SYSTEM STANDARD SET AT 
SYSTEM GENERATION TIME' THUS, A COMPLETE ELEMENT AND THE N~l MOST 
RECENT SETS OF CORRECTIONS ARE KEPT, NORMALLY THIS WILL INVOL'E 
CONSIDERABLY LESS MASS STORAGE SPACE THAN EVEN TWO COMPLETE 
E~EMENTS ANO PROVIDES CONSIOERAB~Y MORE F~EXIBILITY IN BACKING UP 
TO SOME PARTICULAR POiNT IN THE HISTORY OF A PROGRAM. 

THE NUMBER OF CYCLES KEPT IS SET AT THE SYSTEM STANDARD (WHICH 
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CAN BE A~TERED AT SYSTEM GENERATION TIME, SEE SYSTEM GENER'TION 
STATEMENTS - RETAIN CYCLES AND F-CYC~ES, AND INITIAL SYSTEM), 
UNLESS SOME DIFFERENT NUMBER IS SPECIFIED BY THE PROGRAM FILE 
UTILITY ROUTINE FOR THE PARTICULAR ELEMENT OR PARTICULAR FXLE. 
THE MAXIMUM NUMBER OF CYCLES THAT CAN BE RETAINED IS LIMITED ONLY 
BY THE STORAGE SPACE AVAILABLE, ALTHOUGH THE PROCESS BECOMES 
INEFFICIENT FOR AN EXCESSIVE NUMBER OF CyCLES. IT IS POSSIBLE TO 
REFERENCE ANY PARTICULAR AVAILABLE CYCLE OF A SOURCE-LANGUAGE 
ELEMENT. SUPPOSE THAT CYC~ES 70 THROUGH 72 OF WINDUP ARE 
AVAILABLE. THE PROCESSOR CALL STATEMENT: 

~FOR, U PF3.WINOUP(70) 

WOULD CREATE A NEW CYCLE 71 AND WOULD DELETE CYCLE 72, ON THE 
OTHERHAND, THE PROCESSOR CALL STATEMENT: 

~FOR PF3.WINOUP(71)"PF3.WINDUP/NEW 

WOU~O ~EAVE CYCLE 72 OF WINDUP INTACT BUT WOULD PRODUCE AN 
ENTIRELY NEW SOURCE-~ANGUAGE E~EMENT WINDUP/NEW WHICH WOULD HAVE A 
CYCLE NUMBER ONE INTEGER LARGER THAN THE LARGEST IN FILE PF3 FOR 
WINDUP/NEW, IF ANY CYC~ES OF THIS ELEMENT EXIST' IF NONE, A CYCLE 
NUMBER OF (1) IS ASSIGNED. IF THERE WERE ANY OTHER CYCLES OF 
WINDUP/NEW, THEY WOULD BE DELETED, REGARDLESS OF THEIR CYCLE 
NUMBERS. 

5.6.3. FORMAT OF CORRECTION LINES 

EACH PROCESSOR LISTS THE SOURCE LANGUAGE INPUT ON WHICH IT IS 
OPERATING. ON THIS LIsTING, SUCCESSIVE LINES ARE LABELED BY 
SUCCESSIVE INTEGRAL NUMBERS. WHEN ALTERING A SOURCE-LANGUAGE 
ELEMENT IN A PROGRAM FILE, THESE NUMBERS ARE USED TO INDICATE 
WHERE CORRECTIONS ARE TO BE INSERTED. A LINE OF THE FORM: 

-N,M 

WITH THE .-. IN THE FIRST COLUMN INOICATES THAT SOURCE LINES 
'N' THROUGH 'M' ARE TO BE REPLACED BY ALL SUCCEEDING LINES IN THE 
CONTROL STREAM UP TO THE NEXT LINE WITH A .~, IN COLUMN ONE, OR 
THE NEXT CONTRO~ STATEMENT. 

A LINE OF THE FORM: 

INDICATES THAT SUCCEEDING CORRECTIONS ARE TO BE INSERTED INTO 
THE SOURCE LANGUAGE E~EMENT FOLLOWING LINE K. 
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FOR EXAMPLE, THE CONTROL STREAMt 

QASM,U WEEK~Y.R~PORT 
-30,31 
CORRECTION ~INE A 
.. 100,115 
-120 
CORRECTION ~INE B 
CORRECTION LINE C 
CORRECTION LINE 0 

5 
SEC T ION: PAGE: 

WILL REP~ACE LINES 30 AND 31 BY THE CORRECTION LINE A, DELETE 
LINES 100 THROUGH 115, AND INSERT CORRECTION LINES B, C AND 0 
FOLLOWING LINE 12U. 

WHEN CORRECTIONS FOLLOW A PROCESSOR CALL STATEMENT IN A CONTROL 
STREAM, THE SOURCE INPUT RQUTINE(SIR) INTERPRETS A MINUS SIGN ,·t 
IN THE FIRST COLUMN OF A LINE AS A CORRECTION LINE. IN CERTAIN 
SITUATIONS WHERE THE USER MAY HAVE DATA WITH THE t-t IN COLUMN 
ONE, THIS IS NOT DESIRABLE, THIS MIGHT HAPPEN WHEN MAKING 
CORRECTIONS TO A ~RUN OR ~AOO STREAM wITH THE QCATA OR ~ELT 
PROCESSORS. THE USER MAY WISH TO INSERT A SET OF CORRECTIONS THAT 
ARE ACTUALLY CORRECTIONS FOR A PROCESSOR CA~L IN THE wRUN OR Q_OD 
STREAM, THESE CORRECTIONS ARE NOT BE INTERPRETED UNTIL THE QRUN 
OR QADD IS PROCESSED. TO GET AROUND THIS PROB~EM' SIR IS PREPARED 
TO HAND~E THE FOLLOWING CORRECTION ~INE: 

-:x 
WHICH SAYS FROM HERE ON, SIR IS TO USE 'X' TO IDENTIFY CORRECTION 
LINES. 'X' MAY BE 1,2, OR 3 CHARACTERS IN ~ENGTH BUT MUST NOT 
CONTAIN A SPACE OR NUMERIC CHARACTER. THE USER MAY CHANGE 
CORRECTION LINE IDENTIFIERS AS OFTEN AS HE WISHES BUT SIR WIL~ 
RECOGNIZE ONLY ONE IDENTIFIER AT A TIME, INITIAL~Y SIR IS SET TO 
RECOGNIZE ,~t AS THE CORRECTION ~lNE IDENTIFIER. 

THE FOLLOWING EXAMPLE ILLUSTRATES THE USE OF IDENTIFIER 
CHANGES. 

QOATA FIl.El,FILE2 
-2 
CORRECTIONS 
-=* 
*11,13 
CORRECTIONS 
*=+++ 
+++22 
CORRECTIONS 
ra1END 

FOL.L.OW LINE 2 
WITH CORRECTIONS. 
CHANGE IDENTIFIER TO *. 
DELETE l.INES 11,12,AND 13 
AND INSERT CORRECTIONS, 
CHANGE IDENTIFIER TO +++. 
FOLLOW l.INE 22 
WITH CORRECTIONS. 

5,6.4. SYSTEM LIBRARIES (PROGRAM FIl.ES) 

RE~OCATABLE ~IBRARY (SYSs*RLIBS), THIS FI~E CONTAINS 

63 



UP-4144 
UNIVAC 1108 EXECUTIVE 

PROGRAMMER'S REFERENCE SECTION: 

5 
PAGE: 

RELOCATABLE ELEMENTS AND PROCEDURE ELEMENTS AS NEEDED BY THE 
SYSTEM PROCESSORS (ASSEMBLER, COMPILERS, COLLECTOR, ETC.). THE 
USER MAY INCLUDE ADDITIONAL ELEMENTS, HOWEVER THE FILE EXISTS 
PRIMARILY AS A PLACE FOR STANDARO RELOCATABLE TO BE USED BY THE 
COLLECTOR IN PUTTING TOGETHER PROGRAMS AND AS A PLACE FOR STANDARD 
PROCEDURES TO BE PICKED UP BY THE ASSEMBLER AND COMPILERS, 
ABSOLUTE ELEMENTS ANO SYMBOLIC ELEMENTS ARE NOT ALLOWEO. THE 
COLLECTOR LOOKS AT RLIBS ON~Y IF THE RELOCATABLE ELEMENT CANNOT BE 
FOUND IN THE TEMPORARY PROGRAM FILE. THE COLLECTOR NEVER LOOKS IN 
RLIBS FOR THE TRUNK OF A TREE, BUT ONLY ON TRYING TO SATISFY AN 
UNDEFINED EXTERNAL REFERENCE. THIS FILE IS VARIABLE IN LENGTH AT 
SYSTEM GENERATION TIME, THE USER WILL NEVER HAVE CAUSE TO 
REFERENCE THIS FILE BY NAME. 

SYSTEM LIBRARY (SYS$*~IBS). THIS FI~E CONTAINS ABSOLUTE 
ELEMENTS ONLY. THIS INCLUDES SYSTEM PROCESSORS LIKE THE COLLECTOR 
OR ASSEMBLER AS WEL~ AS THOSE ELEMENTS THAT MAY BE ADDEO BY THE 
USER. LIBS IS VARIABLE IN LENGTH AT SySTEM GENERATION TIME. 

TEMPORARY PROGRAM FI~E (PROJECT*TPFS). THIS FILE IS CREATED 
AUTOMATICALLY BY THE EXECUTIVE WHEN A RUN IS INITIATED, THE USER 
DOES NOT HAVE TO SPECIFY THE FILE NAME SINCE A VOIO FILENAME CAN 
BE USEO TO REFERENCE THE FI~E. THE FILE QUALIFIER IS TAKEN FROM 
THE PROJECT FIELD OF THE RUN STATEMENT, 

IF A FILENAME IS NOT GIVEN, THE ORDER IN WHICH THE EXECUTIVE 
SEARCHES PROGRAM FILES IS AS FOLLOWS: 

ON PROCESSOR CALL STATEMENT ~ LIBS, THEN TPFs 
ON LINK$ REFERENCE - LIes, THEN TPFS 
ON QXQT STATEMENT ~ TPFS ON~Y 

IF A FILE OTHER THAN TPFS IS INTENDED ON AN ~XQT STATEMENT, THE 
FILENAME MUST BE GIVEN. AN EXAMPLE WOULD BE: 

QXQT SYSS*LIBS.PROGA 

WHERE THE PROGRAM 'PROGA. IS BEING EXECUTED FROM SYSS*LIBS, 

THE ORDER OF SEARCH USED BY THE COMPLI~ERS AND THE ASSEMBLER IN 
FINDING PROCEDURES IS AS FO~LOWS: 

FIRST THE FILE FROM WHICH THE SYMBO~IC ELEMENT WAS TAKEN, 
ANO THEN RL.IBS. 

THE SYSTEM GENERATION ROUTINE DISCUSSED LATER IN THIS MANUAL 
PROVIDES A MEANS OF AUGMENTING THE EXECUTIVE SYSTEM WITH NEW 
PROCESSORS, WITHIN THE FRAMEWORK PROVIDED BY THE SYSTEM, NEW 
PROCESSORS MAY BE APPENDED BY SPECIFYING THEIR NAMES AND 
CHARACTERISTICS WITH STATEMENTS TO THE SYSTEM GENERATION ROUTINE 
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(SEE SYSTEM GENERATlON STATEMENTS - ADD PROCESSOR), 

5.6.5. A GENERALIZATION 

THE USE OF A CONTROL STATEMENT OF THE FORM: 

QPROGRAM,OPTIONS SPECIFICATIONS 

TO INVOKE A PROCESSOR IS ONLY A PARTICU~AR CASE OF A MORE 
GENERAL MECHANISM WITHIN THE EXECUTIVE SYSTEM. ANY SYMBOL IN THE 
'PROGRAM' FIELD NOT OTHERWISE GIVEN SPECIFIC MEANING BY THE SYSTEM 
IS INTERPRETED AS A CALL ON AN ABSOLUTE PROGRAM BY THAT NAME TO BE 
TAKEN FROM THE SYSTEM LIBRARY' THAT IS, THE 'PROGRAM' FIELO WOU~D 
BE INTERPRETED AS THE ABSOLUTE ELEMENT: 

SYSS*LIBS.PROGRAM 

WHERE 'SYSS*LIBS' IS THE IMPLIED FILE NAME ANO 'PROeRAM' IS THE 
NAME OF THE ELEMENT TO BE EXECUTEO, NO VERSION AMBIGUITY MAY 
EXIST. A FURTHER GENERALIZATION IS POSSIBLE BY COOING IN THE 
COMMAND FIELD THE ENTIRE SPECIFICATION OF AN ABSOLUTE ELEMENT 
DEFINING ITS RESIDENCE IN A FILE. AN EXAMPLE WOULD BE: 

~USER*FILE.PROG,P ABC 

WHERE 'PROG' FROM THE FILE 'USER*FILE' IS EXECUTED AS A 
PROCESSOR. THE COMPLETE FORM OF ELEMENT NOTATION MAY BE USEe. 

THE 'OPTIONS' FIELD AND THE 'SPECIFICATION' FIELD OF THE 
CONTROL STATEMENT ARE MADE AVAILABLE TO THE PROGRAM REFERENCED, 
BUT THE SERVICES OF THE PROCESSOR INTERFACE ROUTINES ARE NOT 
AVAILABLE UNLESS THE PROGRAM HAS BEEN SPECIFICALLY DESIGNATED ~S A 
PROCESSOR AS DESCRIBED IN THE pRECEDING SECTION. 

5.7. PROGRAM EXECUTION STATEMENTS 

THE PROGRAM EXECUTION STATEMENTS ARE USED TO CONTROL THE 
CONSTRUCTION. RUNNING, AND DIAGNOSIS OF A PROGRAM CREATED BY A 
USER, 

5.7.1. THE ~MAP STATEMENT 

THE MAP STATEMENT IS USED FOR CALLING THE COLLECTOR TO COL~ECT 
A SERIES OF RELOCATABLE PROGRAMS FROM ONE OR MORE PROGRAM ~ILES 
AND TO COMBINE THEM INTO AN EXECUTABLE PROGRAM, THE FORMAT OF 
THIS STATEMENT IS: 

~MAP,OPTIONS ELEMENT1,ELEMENT2,ELEMENT3 
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THE 'OPTIONS' FIELD IS ESSENTIA~LY THE SAME AS FOR A PROCESSOR 
CALL STATEMENT. THE 'ELEMENT' FIELDS ARE USED TO SPECIFY THE 
PROGRAM FILE ELEMENTS TO BE USED IN THE ALLOCATION PROCESS, A 
DETAILED DESCRIPTION OF THE QMAP STATEMENT ANO EXAMP~ES OF ITS USE 
ARE INCLUDED IN THE SECTION ON THE COLLECTOR. 

5.7.2. THE QXGT STATEMENT 

THE ~XGT STATEMENT IS USED TO INITIATE THE EXECUTION OF AN 
ABSOLUTE PROGRAM PREPARED BY THE COLLECTOR. IT HAS THE FORMAT: 

QXGT,OPTIONS 

THE OPTIONS SUB-FIELD MAKES A 26-81T MASK(EACH BIT THAT IS SET 
REPRESENTING THE ALPHABETIC CHARACTER A ••• Z, FROM RIGHT to LEFT, 
THAT WAS SPECIFIED) AVAILABLE TO THE PROGRAM THROUGH AN EXECUTIVE 
REGUEST FUNCTION, THE 'ELEMENT' FIELD OF THE STATEMENT NAMES THE 
PROGRAM FILE ELEMENT TO BE EXECUTED. IF IT IS OMITTED. THE 
E~EMENT CREATED BY THE PRECEDING ~MAP STATEMENT IS EXECUTED. IF 
THERE IS NO PRECEDING ~MAP STATEMENT, THE RELOCATABLE ELEMENTS IN 
THE TEMPORARY FILE ARE COLLECTEO AND THE RESULTING PROGRAM IS 
EXECUTED, 

DATA CARDS TO BE INPUT BY THE PROGRAM MAY FOLLOW THE QXQT 
STATEMENT. THE PROGRAM USES THE SYSTEM REFERENCE 'READS' IN 
GAINING ACCESS TO ALL IMAGES PRIOR TO THE NEXT EXECUTIVE CONTROL 
STATEMENT. WHEN AN EXECUTIVE CONTROL STATEMENT(OTHER THAN AN 
~EOF, SEE BE~OW) 15 DETECTED BY READ$, FURTHER READING BY THE 
0SEH (OR PROCESSOR) 15 INHIBITEO AND AN END-OF-OATA RETURN IS 
GIVEN, THOSE IMAGES NOT REQUESTED BY THE PROGRAM ARE BYPASSED 
WHEN THE PROGRAM IS FINISHED(MESSAGE DENOTING THIS IS PLACED IN 
RUN PRINT FILE), AN EXAMPLE OF THE USE OF THE QXQT STATEMENT 
WOULD BE 

~XQT,BA FILE1.PAYDAY 
• • • • • • 
USER DATA IMAGES 
• • • • • • 
ENDED BY NEXT CONTRO~ STATEMENT 

WHERE THE OpTIONS FOR CONTROLLING THE PROGRAM ARE '8' AND 'A', 
THE FI~E 'QUALIFIER' IS TAKEN AS THE 'PRo~ECT-ID" THE 'FILE, 
PORTION OF THE 'EXTERNAL' FILE NAME IS 'FILE1', ANO THE ELEMENT TO 
BE EXECUTED IS 'PAYDAY', TAKEN FROM 'FILE1'. IF THE ELEMENT TO BE 
EXECUTED IS IN THE RUN-TEMPORARY FILE, THE FILE NAME IS NOT 
NEEDED. IF SUCH wERE THE CASE, AND OPTIONS WERE NOT REQUIRED' 
THEN THE ABOVE ~XQT STATEMENT WOULD REDUCE TO: 
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ADDITIONAL EXAMPLES OF THE ~XQT STATEMENT ARE GIVEN IN THE SECTION 
ON THE COLLECTOR. 

5.7,3. THE QEOF STATEMENT 

THE QEOF STATEMENT IS USED AS A FILE DIVIDER(GENERAL SENTINEL) 
WITHIN THE DATA STREAM WHICH FOLLOwS THE QXQT STATEMENT(OR 
PROCESSOR CALL STATEMENT), IT IS THE ONLY CONTROL STATEMENT THAT 
CAN BE BYPASSEO(REAO) BY A USER PROGRAM, THE FORMAT OF THE QEOF 
STATEMENT IS 

QEOF 5 

WHERE .S' IS A ONE-CHARACTER SENTINEL TO BE PASSED TO THE 
REQUESTING PROGRAM AT THE TIME THE STATEMENT IS REQUESTED, WHEN 
THE QEOF IS DETECTED BY READS, AN ABNORMA~ RETuRN IS MADE TO THE 
REQUESTOR WITH THE CHARACTER FOUND AT .5. MADE AVAILABLE, A 
SUBSEQUENT REQUEST wILL CAUSE THE NEXT IMAGE TO BE TRANSMITTED. 
AN QEOF IS NEVER TRANSMITTED AS SUCH, 

FOR THE EXACT MANNER OF USING ~EOF STATEMENTS AND DETECTING 
END~OF.DATA, THE REAOER SHOULD SEE THE SECTION ON READS. 

AN EXAMP~E WHERE THE QEOF STATEMENT IS USED IS: 

r;JXQT PROGX 
• • • • • • 
DATA OF PART 1 · , , . . . 
QEOF A 
• • • • • t 

DATA OF PART 2 
• • • • t t 
roJXQT PROGY 

ALL CARDS BETWEEN THE TWO ~XQT STATEMENTS ARE TO BE INPUT BY 
PROGX. THE ~EOF STATEMENT SERVES AS A MARKER BETWEEN THE TWO 
FILES. 

NOTE: THE QEOF CONTROL STATEMENT IS FIXED IN FORMAT. THE 
SENTINEL RETURNED TO THE USER IS THE SIXTH CHARACTER 
OF THE IMAGE, ANY CHARACTER IS A LEGAL SENTINEL, 
E.G, AN QEOF CARO IS WRITTEN 

CO~UMN., •• ,,123~56 
CHARACTER ••• ~EOF 5 
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5.7.4, THE QPMD STATEMENT 

THE ~PMO STATEMENT MAY BE USED TO OBTAIN A POST·MORTEM DUMP OF 
ALL OR PART OF THE CORE STORAGE USED BY AN EXECUTION TASK. THE 
FORMAT OF THIS STATEMENT MAY TAKE ONE OF TWO FORMS: 

QPMO,OPTIONS NAME1,NAME2,NAME3, ••• ,NAMEN 

OR: 

QPMD,OPTIONS NAME,START,LENGTH,FORMAT 

DETAILED DISCUSSIONS OF EACH OF THESE FORMS ARE GIVEN IN THE 
SECTION ON DIAGNOSTIC AIDS, HENCE ON~Y A BRIEF SUMMARY IS GIVEN AT 
THIS POINT. ALL QPMO STATEMENTS FOL~OWIN6 AN EXECUTION ARE 
HONORED UNTIL A CONTROL STATEMENT IS ENCOUNTERED WHICH IS NOT A 
CONDITIONAL CONTROL STATEMENT(I.E., QSETC, ~TEST OR Q~UMP) OR A 
QPMD STATEMENT(ANY OTHER STATEMENT WILL CAUSE THE TERMINATION bF 
THE PMD MODE), THE AVAILABLE 'OPTIONS' ARE DIVIDED INTO TWO 
CLASSES-SPECIAL AND STANDARD. IF A SPECIAL OPTION IS USED, THE 
FIRST FORM OF THE QPMD STATEMENT IS REQUIRED, AND 'NAME1" 
'NAME2" ETC., ARE CONTROL, SEGMENT, OR E~EMENT OATA DESCRIPTION 
E~EMENTS WHICH ARE TO BE OUMPED ACCORDING TO THE 'OPTIONS' 
SPECIFIED. IF ON~Y STANDARD OPTIONS ARE SPECIFIED, THE SECOND 
FORM IS USED. THE FIE~O 'NAME' MAY SPECIFY AN ELEMENT OR SEGMENT 
TO BE DUMPED, OR IT MAY BE VOID, IN WHICH CASE ALL OF THE USER,S 
AREA OF CORE IS DUMPED. IF 'NAME' IS SPECIFIED' 'START' AND 
'LENGTH' SPECIFY AN AREA OF THE ELEMENT OR SEGMENT TO BE DtlMPEO, 
AND 'FORMAT' SPECIFIES A FORMAT TO BE USED FOR THE DUMP LISTING. 

STANDARD OPTIONS A~LOW FOR CONDITIONA~ DUMPS, DEPENDING UPON 
THE TERMINATION OF THE RUN, FOR CHANGEO-WORD DUMPING, AND FOR 
DUMPING ALL OF BLANK COMMON. SPECIAL OPTIONS ALLOW FOR DUMPING 
ALL OF AN ELEMENT OR SEGMENT' OR ONLY BANK 1 OR BANK 2 PORTIONS OF 
AN ELEMENT I AND FOR SPECIFYING ON~Y ELEMENTS WHICH ARE NOT TO BE 
DUMPED. 

5.8. CONDITIONAL STATEMENTS 

5.8.1. PURPOSE OF CONDITIONAL STATEMENTS 

THE CONDITIONAL STATEMENTS ARE SET APART FROM OTHER EXECUTIVE 
CONTROL STATEMENTS BECAUSE THEy ARE SPECIAl"USE FEATURES AND NEED 
NOT BE OF CONCERN IN MANY APP~ICATIONS. 

THE CONDITIONA~ CONTROL STATEMENTS ARE USED TO ACCOMPLISH 
DYNAMIC ADJUSTMENT OF THE CONTROL STREAM AS IT IS BEING EXECUTED. 
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A COMMON 'CONDITION' WORD IS MAINTAINED BY THE SYSTEM THROU6HOUT 
THE COURSE OF A RUN, THE VALUE IN THE 'CONDITION' WORD IS 
REFERENCED (TESTED OR SET) FROM WITHIN THE CONTROL STREAM VIA THE 
CONDITIONAL STATEMENTS, CAUSING PORTIONS OF THE STREAM TO BE 
BY-PASSED, IN ADDITION, ALL USER PROGRAMS WITHIN THE RUN ANO 
THE EXECUTIVE HAVE THE ABILITY TO ACCESS THE WORD ANDIOR RESET 
THEIR RESPECTIVE THIROS(SEE THE SECTION ON THE 'CONDITION! WORD). 
THIS METHOD MAY CAUSE THE USER PROGRAM TO TAKE DIFFERENT PAT~S 
ANDIOR TO SET PARTS OF THE WORD SUCH THAT PORTIONS OF THE eONTROL 
STREAM ARE SKIPPED, THIS CONDITIONAL NETWORK ALLOWS A GIVEN 
CONTROL STREAM TO PRODUCE MUCH DIFFERENT RESULTS WITH ONLY A 
SLIGHT MODIFICATION TO THE STREAM OR WITH NO MODIFICATION IF THE 
EFFECTIVE STREAM IS DICTATED BY USER PROGRAMS REACTING TO 5TIMW~I 
SUCH AS AMOUNT OF DATA, DAY OF MONTH, TIME OF DAY, ETC, . 

5,8.2, STATEMENT ~ABELS 

THE EXECUTIVE LANGUAGE IS SUCH THAT CONTROL STATEMENTS MAY BE 
LABELED. THIS FEATURE IS PROVIDED IN ORDER TO ALLOW FUNCTIONS 
(STATEMENTS) TO BE SKIPPED WITH CONTROL BEING PASSED TO A 
STATEMENT WITH A PARTICULAR LABEL. THE ;~UMP CONTROL STATEMENT 
(DESCRIBED LATER) IS USED TO MOVE CONTROL TO A STATEMENT WITH ~ 
PARTICULAR LABEL. 

AS DESCRIBED IN THE FIRST PART OF THIS CHAPTER, THE LABELED 
EXECUTIVE CONTROL STATEMENT HAS THE FORMAT 

QLABEL:COMMANO,OPTIONS SPEC1,SPEC2, •• "SPECN COMMENT 

WHERE THE LABEL IS LIMITED TO SIX CHARACTERS FROM THE 
ALPHANUMERIC SET(A.,.Z,O ••• 9), BEGINS WITH AN ALPHABETIC, AND IS 
IMMEOIATELY FOLLOWED BY THE COLON(:>, 
AN EXAMPLE OF AN QXQT STATEMENT THAT IS LABELED IS 

QA:XQT PROGX 

WHERE 'A' IS THE LABEL AND 'PROGX' IS THE ELEMENT TO BE 
EXECUTED. 

A LABEL SPECIFICATION ON CERTAIN CONTROL STATEMENTS IS 
MEANINGLESS ANO WILL BE IGNOREO. THOSE STATEMENTS WHICH FAL~ INTO 
THIS CLASS ARE, ;RUN,~EOF,QFILE,QENOF, AND ~COL. 

A LABE~(OR LABELS) MAY BE ATTACHED TO AN EXISTING CONTRO~ 
STATEMENT WITHOUT PHYSICALLY CHANGING THE STATEMENT BY USE Of 
THE ;LABEL STATEMENT(SEE BELOW). 

5.8.3, THE LABEL STATEMENT 

A LABEL CAN BE PLACED ON AN EXISTING CONTROL STATEMENT BY 
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STATEMENT. THE FORMAT OF THE STATEMENT IS 

rtlL.ABEL.: 

PAGE: 

WHERE 'LABEL' IS THE TAG TO BE ATTACHED. IF A L.ABEL IS AL.SO 
PRESENT ON THE EXISTING STATEMENT, THE STATEMENT IS RECOGNIZED BY 
BOTH LABELS. IF MORE THAN ONE ~LABEL STATEMENT IS PRESENT, A~L 
ARE ATTACHED. AS AN EXAMPLE, THE QXQT STATEMENT BELOW CAN BE 
REFERENCED BY BOTH THE ~ABEL 'A', AND THE L.ABEL '8'. 

~A: 
rtlBlXQT PROGX 

IF THE SAME LABEL APPEARS MORE THAN ONCE WITHIN A RUN, THE 
FIRST FORWARD OCCURRENCE IS TAKEN AS THE PROPER LABEL. 

5.8,~. THE 'CONDITION' WORD 

THE SYSTEM MAINTAINS A 'CONDITION' WORO(COMPUTER WORD OF 36 
BITS) FOR EACH ACTIVE RUN, THE 'CONDITION' WORD IS SET TO ZERO AT 
THE BEGINNING OF A RUN(IN THE ABSENCE OF A 'SET' SPECIFICATION ON 
THE QSTART STATEMENT), THIS WORD IS DIVIDED INTO THREE PARTS FROM 
LEFT TO RIGHT, THE LEFT THIRD MAY BE SET BY THE EXECUTIVE 
ONLY(FOR ERROR CONDITIONS, ETC,), THE MIDDLE THIRD MAY BE SET 
EXTERNAL.LY IN THE CONTROL. STREAM VIA ~SETC, AND THE RIGHT THIRO IS 
SET BY THE INTERNAL uSER PROGKAM VIA AN INTERNA~ REFERENCE TO 
SETes. uSER PROGRAMS CAN RETRIEVE THE ENTIRE WORO(VIA AN 
INTERNAL REFERENCE TO CONDS) AND THE WORD CAN BE TESTED FRQM 
WITHIN THE CONTROL STREAM, CAUSING BRANCHING TO A PARTICULAR 
STATEMENT, VIA THE QTEST CONTROL STATEMENT. A ~JUMP STATEMENT IS 
PROVIDED FOR BRANCHING WHEN A PARTICU~AR TEST IS MET. 

THE STATE OF THE 'CONDITION' WORD. WHETHER SET FROM THE CONTROL 
STREAM OR BY USER PROGRAMS, CAN BE MONITORED AT ANY POINT WITHIN A 
RUN TO DECIDE HOW THE RUN SHOULD BEST pROCEED. 

5.8.5. THE QSETC STATEMENT 

THE QSETC CONTROL STATEMENT IS USED TO STORE(SET) A VALUE I~ 
THE SECONO THIRD OF THE 'CONDITION' WORD, THE FORMAT OF THE 
STATEMENT IS 

r.lSETC VALUE/~ 

WHERE -VALUE' MUST BE SPECIFIED AND 'J' IS OPTIONAL BUT ASSUMED 
TO BE T2 IF ABSENT, THE 'VA~UE' SUB-FIELO CONTAINS A POSITIVE, 
DECIMAL NUMBER NOT TO EXCEEO ~ DIGITS. IT IS TREATED AS 36 
BITS(RIGHT JUSTIFIED, ZERO FI~LEO) PRIOR TO THE PARTIAL-WORD STORE 
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IN THE 'CONDITION' WORD. IF THE MAGNITUDE OF THE NUMBER IS 
GREATER THAN CAN BE CONTAIN~O IN THE 'J' DESIGNATED POBTION OF THE 
'CONDITION' WORD, THE RUN IS TERMINATED. 

A~LOWABLE 'J' DESIGNATORS ARE: 

T2 MIDDLE THIRD 
S3 THJRD SIXTH FROM ~EFT 
S~ FOURTH SIXTH FROM LEFT 

EXAMP~ES OF THE ~SET STATEMENT ARE 

QSETC 6 

WHERE THE SECOND THIRD OF THE 'CONDITION' WORD IS SET TO 6 OR 
0006, AND 

(i)5ETC 10/53 

WHERE THE THIRD SIXTH IS SET TO 12 OCTAL, WITH THE REST OF THE 
WORD LEFT UNDISTURBED. 

5,8.6. THE ;JUMP STATEMENT 

THE QJUMP CONTROL STATEMENT IS USED WHEN STATEMENT EXECUTION IS 
TO BE BRANCHED TO A PARTICULAR LABELED STATEMENT. THE FORMAT OF 
THE STATEMENT IS 

filJUMP L.ABEL 

WHERE 'LABEL' APPEARS AS A LABEL ON A SUBSEQUENT CONTROL 
STATEMENT, OR IS A NUMERIC(N) SPECIFYING THAT CONTROL IS TO BE 
PASSED TO THE NTH CONTROL STATEMENT THAT FOL~OWS, EXCEPT THAT 
THOSE STATEMENTS WHICH CANNOT HAVE ~ABE~S ARE NOT CONSIDERED IN 
THE COUNT, NOTE THAT THE ~JUMP STATEMENT MUST REFERENCE IN THE 
FORWARD OIRECTIONCTO A STATEMENT NOT YET PROCESSED), A NUMERIe OF 
ZERO(O) IS I~LE6AL.. 

5,8.7. THE QTEST STATEMENT 

THE QTEST CONTROL STATEMENT IS USED TO TEST THE VALUE 0' THE 
'CONDITION' WORO FOR THE PURPOSE OF SELECTING PARTICULAR CONTROL 
STATEMENTS TO BE EXECUTEO(OR SKIPPED), THE FORMAT OF THE ;1£5T 
STATEMENT IS 

~TEST F/VALUE/J,F/VALUE/J, ••• 

WHERE 'VALUE' CONTAINS A POSITIVE, OECIMAL NUMBER NOT EXCEEDINQ 
12 DIGITS. THE 'J. FIELD IS OPTIONAL ANO WHEN IT IS NOT SpECIFIED 
THE MIDO~E THIRD IS ASSUMED. 
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W 
HI 
H2 
T1 THRU T3 
51 THRU 56 

WHOL.E WORD 
LEFT HALF 
RIGHT HALF 
LEFT THIRD THRU RIGHT THIRD 
LEFT SIXTH THRU RIGHT SIXTH 

5 
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THE 'F' FIELO(FUNCTION FIELO) SPECIFIES THE TEST TO BE MADE, 
IF MORE THAN ONE FUNCTION APPEARS ON THE STATEMENT, SCANNING 
CONTINUES UNTIL A TEST IS MET OR AL~ FUNCTIONS ARE EXHAUSTED, THE 
CONTROL STATEMENT IMMEDIATELY FOLLOWING THE ;TEST STATEMENT WILL 
BE SKIPPED IF A TEST IS MET, OTHERWISE, IT WILL BE EXECUTED, 
ALLOWABLE FUNCTIONS ARE: 

TE TEST EQUAL 
(SKIP THE NEXT CONTROL STATEMENT IF THE 
'J' DESIGNATED PORTION OF THE .CONDITION' 
WORD IS EQUAL TO 'VALUE' OR IN SIMPLER 
TERMS, SKIP IF C EQUALS V) 

TNE TEST FOR NOT EQUAL 
(SKIP IF C NOT EQUA~ TO V) 

TG TEST FOR GREATER 
(SKIP IF C GREATER THAN V) 

TLE TEST FOR LESS THAN OR EQUAL 
(SKIP IF C LESS THAN OR EQUAL TO V) 

THE SPECIFIED -VALUE' IS INTERPRETED IN THE SAME MANNER AS FOR THE 
~SET STATEMENT(FULL 36 BITS), HOWEVER IT WI~L APPEAR NEGATIVE IF 
THE UPPERMOST BIT IS SET, THIS IS ALSO TRUE FOR THE 'CONDITION' 
WORD WHEN THE ENTIRE WORD OR A THIRD IS BEING TESTED, 

NOTE: THE ~SETC STATEMENT IS EQUIVALENT TO THE 
MACHINE INSTRUCTION 'STOR~ A'(SA) WHERE THE 36 BIT 
'VALUE' IS FOUND IN THE 'A' CONTROL REGISTER, 

THE TEST FUNCTIONS ARE EQUIVALENT TO THE MACHINE 
INSTRUCTIONS 'TE,TNE,TG,AND T~E' WHERE THE 36 BIT 
'VALUE' IS IN THE CONTROL REGISTER, 

AN EXAMPLE OF THE USE OF THE ~TEST CONTROL STATEMENT WOULO BE: 

QTEST TE/6/T2,TG/12/H2 
IOlXQT PROGX 

IF THE MIDO~E THIRD OF THE 'CONDITION' WORD IS EQUA~ TO 6, OR IF 
THE RIGHT HALF IS GREATER THAN 12, THE QXQT STATEMENT WOULD 8E 
SKIPPED, OTHERWISE IT WOULD BE EXECUTEO. 

CONSIOER THE FOLLOwING RUN WHICH UTILIZES ALL THREE OF THE 
CONDITIONAL CONTROL STATEMENTS(~SETC, ;TEST AND QJUMP)a 
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~RUN I06,PRO~1,88829~,10 

5 
SECTION: 

~SETC 6 INITIA~ SET OF 'CONDITION' WORD 
• ••••• 
• • • • • • 
~TEST TE/6 
~XQT PROGX 
• ••••• 
• ••••• {ilTEST TE/6,TE/3 
/ilJUMP 2 
iil'-'UMP A 
(ilTEST TE/8,TE/4 
QJUMP 3 
~SETC '+ 
IilJUMP B 
QTEST TE/9 
~JUMP C 
r.1XQT PROGY 
• • • • • • 
• ••••• fi1A:XGT PROGA 
• ••••• • ••••• QB:XGT PROGB 
• ••••• 
• ••••• QC:XGT PROGC 
filFIN 

PAGE: 

BY CHANGING THE VALUE(NOW 6) ON THE INITIAL ;SETC STATEMENT' THE 
RUN CAN BE MADE TO PRODUCE OIFFERENT RESULTS, AS THE RUN IS NOW 
'SET', THE PROGRAMS A, BAND C WILL BE EXECUTED. IF THE INITIA~ 
'SET' VA~UE WERE 3, THEN PROGRAM X WOU~D A~SO BE EXECUTED. IF 8 
OR ~, PROGRAMS Y AND A WOULD BE SKIPPED. IF 9, A~L PROGRAMS ARE 
EXECUTED. IF SOME OTHER NUMBER, PROGRAMS y, A AND B ARE SKIPPED. 

ALTHOUGH NOT SHOWN IN THE EXAMP~E, IT IS IMPORTANT TO NOTE THAT 
PROGX, IF EXECUTED, COULD HAVE SET SOME PART OF THE RIGHT THIRD OF 
THE 'CONDITION' WORD. IN THE EXAMP~E ABOVE, THIS WOULD NOT HAVE 
AFFECTED THE PATHS TAKEN, BUT IF ANY PART OF THIS THIRO WERE 
TESTED VIA QTEsT, IT WoULD HAVE HAD A PART IN DETERMINING WHET~ER 
THE TESTS WERE MET OR NOT. THE SAME IS TRUE CONCERNING THE 
EXECUTIVE THIRO. 

5,9, STATEMENT SYNTAX ERROR DIAGNOSTICS 

WHl~E THE CONTRO~ STATEMENT INTERPRETER IS CONVERTING THE 
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CONTROL STATEMENTS FROM EXTERNA~ TO INTERNA~ FORMAT, IT PERFORMS A 
SYNTAX CHECK ON EACH STATEMENT, BE~OW ARE THE ERROR MESSASES THAT 
MAY OCCUR ON THE PRINTER, IMMEOIATE~Y FOL~OWING THE STATEMENT, 
WHEN A SYNTAX ERROR IS DETECTED. 

1. XX 
2. XX 
3. XX 
4, XX 
S. XX 
6. XX 

ILL.EGAL COMMAND 
ILLEGAL OPTION Z 
ILLEGAL CHARACTER Z 
MAX NUMBER OF CHARACTERS EXCEEDED 
MAX NUMBER OF FIELDS OR SUB-FIELDS EXCEEDED 
REQUIRED FIELD OR SUa·FIELO MISSING 

WHERE: 
XX = THE CHARACTER POSITION AT WHICH THE ERROR WAS 

DETECTED, 
Z = THE I~LEGAL CHARACTER OR OPTION. 

5.10. STATEMENT FORMAT SUMMARY 

THE EXECUTIVE CONTRO~ STATEMENTS ARE SUMMARIZED BELOW. 

~RUN,PRIORITY/RUN-OPTIONS RUN-ID,ACCOUNTING,PRO~ECT,' 
RUNNING-TIME/DEAOLINE,PAGES/CAROS,START-TIME 

QFIN 
QLOG INFORMATION 
@MSG#OPTIONS MESSAGE • COMMENTS 
QHDG,OPTIONS HEADING TEXT 
@ADD FILENAME • COMMENTS 
fi1START NAME,SET 

OR QSTART,PRIORITY/RUN~OPTIONS NAME,SET,RUN-IO,ACCOUNTING,f 
PROJECT, RUNNING-TIME/DEADLINE, PAGES/CARDS, START-TIME 

gSYM,OPTIONS FILENAME ,TYPE,SYMBIONT,FILE-LABELS 

QCOL,OPTIONS XX 
QCKPT,OPTIONS FILENAME 

74 

@RSTART#PRIORITY/OPTION RUNID#ACCOuNTING.FILENAME#CKPY##REEL# 
QASG,OPTIONS NAME/KEY1/KEY2,TYPE/RESERVE/GRANULE/MAXIMUM 
QASG,OPTIONS NAME/KEYI/KEY2,TYPE/UNITS/LOG/NOISE,' 

REEL1/REEL2/ ••• /REELN 
QASG NAME, TYPE/LOCATIONS 
QASG,OPTIONS NAME, TYPE 
~MOOE,OPTIONS NAME/NOISE (TAPE ONLY) 
QCAT,OPTIONS NAME/KEY1/KEY2,TYPE/UNITS/LOG/NOISE,' 

REEL1/REE~2/ ••• /REELN 
OR QCAT,OPTIONS NAME/KEY1/KEY2,TYPE/RESERVE/GRANULE 

~FREE,OPTIONS NAME1,NAME2, ••• ,NAMEN 
~USE INTERNAL,EXTERNAL 
QELT,OPTIONS ELEMENT1,ELEMENT2,SENTINEL 
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QOATA,OPTIONS FI~ENAME1,FI~ENAME2,SENTINEL 
QENO SENTINEL 
QFILE,OPTIONS FI~ENAME'OEVICE-TyPE 
Ii)ENOF 
~QUAL. QUAL.IFIER 

SECTION: 

QPROCESSOR,OPTIONS ELEMENT1,EL.EMENT2,ELEMENT3" •• 
~MAP,OPTIONS ELEMENT1,E~EMENT2,ELEMENT3 
~XQT.OPTIONS ELEMENT 
QEOF S 
~PMO,OPTIONS NAME,START,LENGTH,FORMAT 

OR QPMD,OPTIONS NAME1,NAME2,NAME3"."NAMEN 
ro1L..ABEL. : 
filSETC VALUE/J 
QJUMP LABEL 
~TEST F/VALUE/J,F/VALUE/J" •• 

5 75 
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6. BASIC OPERATIONAL DESCRIPTIONS 

6.1, BATCH PROCESSING 

6.1.1. RUN PREPARATION 

PAGE: 

THE ACTIVITIES REQUIRED FOR SUBMITTING RUN INPUT TO THE 1108 
EXECUTIVE SYSTEM FOR PROCESSING INCLUDE THE FOLLOWING: 

1) PREPARATION OF THE NECESSARY PROGRAM DECKS ANO DATA 
CARDS, 

2) pREPARATION OF EXECUTIVE CONTROL STATEMENTS WHICH WILL 
DIRECT THE PROCESSING, AND 

3) PREPARATION OF ANY ADOITIONAL EXECUTIVE CONTROL 
STATEMENTS NEEDED TO SPECIFY FACILITIES ASSIGNMENTS, 
POST MORTEM DUMPS OESIRED. ETC. 

THIS INFORMATION IS THEN INPUT BY THE USER IN THE ORDER WHICH 
WILL INSURE PRoPER PROCESSING OF THE RUN. 

6,1.1,1, TYPICAL RUN INPUT ARRANGEMENT 

TO ACQUAINT THE USER WITH THE OPERATION OF THE SYSTEM, A 
TYPICAL ARRANGEMENT OF RUN INPUT IS ILLUSTRATED BELOW' SECTION~ 
SUBSEQUENT TO THIS EXAMP~E REFER TO THIS RUN SETUP OCCASIONALLY, . 
FOR PURPOSES OF ILLUSTRATION. 

QRUN AK4,888,OPTICS,5,15 
~ASG,T ATMOS,T,A3~1 
(.1FOR 
• • • • • 
t •••• 

FORTRAN SOURCE 
• • t •• 
QXQT 

• •••• 
• • • • • 
OATA , ... , 
• •••• 
(iJPMO 
rilFIN 

1 
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THIS PARTICU~AR RUN WILL RESULT IN A FORTRAN COMPILATION, 
FOLLOWED BY THE EXECUTION OF THE PROGRAM CONSTRUCTED, AND THEN BY 
A POST-MORTEM DUMP. TH~ PROGRAM EXECUTED IS SUPPLIED DATA FROM 
THE CONTROL STREAM AND FROM AN INPUT TAPE OPTIC*ATMOS WHICH IS ON 
REEL A341. NOTE THE MANNER IN WHICH THE DROPOUT RULES REDUCE THE 
COMPLEXITY OF THE CONTROL STATEMENTS. THIS RUN INVOLVES SIX 
TASKS: THE FIRST THREE ARE CALLS ON THE SYSTEM PROCESSORS, TH~ 
LAST THREE ARE THE ALLOCATION, EXECUTION, ANO DUMPING OF THE 
PROGRAM, 

AS A SOMEWHAT MORE COMPLEX EXAMPLE, SUPPOSE THAT A PROGRAM Fl~E 
OPTICSSPROGS CONTAINS A COLLECTION OF SOURCE LANGUAGE AND THE 
CORRESPONDING RELOCATABLE ELEMENTS, WHICH COMBINE TO FORM A 
PROGRAM WHICH DETERMINES THE RESOLUTION OF AN OPTICAL SYSTEM. AN 
OLDER GENERATION, CYCLE 15, OF THE ELEMENT MURK lS TO BE ALTERED 
TO TAKE INTO ACCOUNT CERTAIN ADDITIONAL ABERRATIONS OF INTEREST. 
A SPECIAL FILE OF ANSWERS IS PRODUCED BY THE PROGRAM THAT IS TO BE 
EDITED SEPARATELY FROM THE RUN LISTING NORMAL~Y PRODUCED. THE 
SETUP MIGHT BE: 

QRUN AL5,888,OPTICS,10 
QASG,T ATMOS,T,A3~1 
QASG SPEC,F SPECIAL FILE 
~FOR PROGS.MURK(lS), PROGS,MVRK/ABER 
• • • • • • • • • • • • • • 
• • • • • • • • • • • • • • 
CORRECTIONS TO CREATE MURK/ABER FROM MURK(15) 
t • • • • • • • • • • • • • 

• • • • • • • • • • • • • • 
QMAP 
IN PROGS.MURK/ABER 
(ilXQT 
r.1S YM PRNT, SPEC 
~FIN . 

THE SPECIAL FILE, NAMED 'SPEC'. WAS ASSIGNEO(CREATEO) ON FASTRANO 
ANO USED BY THE PROGRAM 'MURK/ABER' FOR PRINT OUTPUT, THE 
PRINTING OF THE FILE BY THE PRINT SYMBIONT 'PRNT' WAS THEN CALLED 
FOR BY USE OF THE QSYM CONTRO~ STATEMENT. 

2 
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6.1.2, RUN SUBMISSION 

SUBMISSION OF A RUN TO THE SYSTEM FOR PROCESSING MAy BE FROM 
EITHER A PRIMARY INPUT DEVICE LOCA~ TO THE 1108, OR FROM A REMOTE 
TERMINAL. THE SYSTEM INPUT SYMBIONTS CONTROL ALL PRIMARY INPUT 
DEVICES FROM WHICH RUNS CAN BE SUBMITTED. THE CHAPTER ENTITLED 
'SYMBIONTS' CAN BE REFERENCED FOR A COMP~ETE OESCRIPTION OF THE 
OPERATION OF THE INPUT SYMBIONTS. 

wHEN AN INPUT SYMBIONT IS ACTIVATED, THE CONTROL STREAM 
ACCEPTED MAY CONSIST OF ANY NUMBER OF ,STACKED' RUNS, ALL RUNS IN 
THE STREAM ARE HEADED BY A QRUN STATEMENT AND ENDEO BY A ~FIN 
STATEMENT. FOR EACH RUN SUBMITTED, THE PARTICU~AR INPUT SYMBIONT 
WILL CONSTRUCT A FILE, PLACE IT ON MASS STORAGE IF NECESSARY, AND 
QUEUE IT FOR INSPECTION BY THE COARSE SCHEDULER. THE SYMBIONT 
EXTRACTS THE RUN~ID AND PRIoRITY SPECIFICATIONS FROM THE QRUN 
STATEMENT FOR INCLUSION IN THE QUEUE ENTRY. FOR EACH QRUN 
STATEMENT PROCESSED BY THE SYMBIONTS, AN ENTRY IS MADE IN THE 
SYSTEM LOG AS TO THE TIME THE RUN ENTERED THE SYSTEM. 

6,1.3. RUN SCHEDULING 

THE COARSE SCHEDULER IS RESPONSIBLE FOR THE SE~ECTION OF RUNS 
TO BE INITIATEO. SELECTION IS MADE FROM THOSE OF THE HIGHEST 
PRIORITY GROUP, WITHIN THIS GROUP THE RUNS ARE EXAMINED, IN TH~ 
ORDER OF RUN SUBMISSION, ItJ SEARCH OF A RUN WHOSE FACILITY 
REQUIREMENTS CAN BE MET. THE DEADLINE ANO START-TIME ARE ALSO 
CONSIDERED IN THE SELECTION PROCESS. 

WHEN A RUN IS SELECTED THE OPERATOR IS IMMEDIATELY NOTIFIED (BY 
MEANS OF CONSOLE MESSAGES) OF THE INITIAL, EXTERNAL FACILITY 
ASSIGNMENTS, IF ANY. THE OPERATOR CAN THEN PERFORM THE REGUIRED 
SETUP, SUCH AS REEL MOUNTING, ETC. ONCE A RUN HAS SEEN 
SELECTEO(OPENEO)' ITS FIRST TASK IS CONSIDERED AVAI~ABLE FOR 
EXECUTION AS SOON AS SUFFICIENT CORE SPACE IS AVAILABLE. 
ACCOUNTING INFORMATION IS ALWAYS OUTPUT TO THE SYSTEM LOG FI~E 
INDICATING THE TIME AT WHICH A RUN WAS OPENEO, A MORE DETAILED 
EXPLANATION OF SCHEOU~ING PROCESS CAN BE FOUND IN THE .SUPERVISOR' 
CHAPTER, SECTION 7. 

6.1.'. RUN EXECUTION 

ALL OF THE TASKS OF A RUN ARE PROCESSED IN THE ORDER IN WHICH 
THEY ENTER THE SYSTEM, HOWEVER, THE PROCESSING OF A RUN M~Y BE 
INTERRUPTED BETWEEN TASKS TO ALLOW ANOTHER RUN OR A TASK FROM 
ANOTHER RUN, TO BE PROCESSED. SUCH A SITUATION GENERAL~Y OCCURS 
WHENEVER CONSECUTIVE TASKS OF A RUN HAVE SUFFICIENT~Y DIFFERENT 
CORE.STORAGE REQUIREMENTS THAT A REARRANGEMENT OF CORE STORAGE IS 
REQUIRED TO PRoCESS THE NEXT TASK AFTER A TASK HAS JUST COMPLETED. 
IN SUCH A CASE, THE SCHEDULING ROUTINES MAY CHOOSE TO PROCESS A 
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TASK FROM ANOTHER RUN WHOSE STORAGE REQUIREMENTS PERMIT IT TO BE 
PLACED IN THE AREA OF CORE STORAGE FORMERLY OCCUPIED BY THE TASK 
WHICH HAS JUST BEEN COMP~ETED. FOR THIS REASON, THE PROCEDURE FOR 
INITIATING EACH TASK OF A RUN IS ESSENTIALLY THE SAME AS THAT ,OR 
THE FIRST TASK OF THE RUN. IN THE RUN EXAMPLES PRESENTED IN T~E 
SECTION CALLED 'RUN PREPARATION', THE TASKS INVOLVING FORTRAN 
COMPILATIONS, ASSEMBLIES, AND THE COLLECTOR CALL WOULD NEARLY 
ALWAYS BE PROCESSED CONSECUTIVELY. THE PROCESSING OF THE TASK 
INVOLVING THE EXECUTION OF THE ALLOCATED PROGRAM MAY OR MAY NOT 
IMMEOIATELY FOLLOW COLLECTION, DEPENDING UPON THE CORE STORAGE 
REQUIREMENTS OF THE WORKER PROGRAM. 

DURING THE EXECUTION OF ANY TASK, THE TASK MAY BE INTERRUPTED 
MANY TIMES TO AL~OW TASKS FROM OTHER RUNS(AS WELL AS NECESSARY 
EXECUTIVE ACTIVITIES) TO GAIN TEMPORARY CONTROL OF THE PROCESSOR •• 
SUCH ACTION USUALLY OCCURS WHENEVER THE TASK BECOMES INTERLOCKEC 
AGAINST THE COMPLETION OF SOME ACTIVITY SUCH AS AN INPUT/OUTPUT 
OPERATION, OR A TASK OF HIGHER PRIORITY HAO A PREVIOUSLY-IMPOSED 
INTERLOCK REMOVED, THUS MAKING IT READY FOR AOOITIONA~ PROCESSING. 
ACCOUNTING INFORMATION IS COMPILED IN SUCH A MANNER THAT EACH RUN 
IS CHARGED FOR ON~Y THE TIME IN WHICH IT ACTuALLY HAS CONTROL, AND 
FULL USE, OF THE PROCESSOR,. 

6.1.5. POST~RUN PROCESSING 

TERMINATION OF A RUN IS NORMALLY TRIGGERED BY THE COMPLETION OF 
THE LAST TASK WITHIN THE RUN. AT THIS POINT, SPACE RESERVED FOR 
ANY TEMPORARY FILES OR MASS STORAGE DEVICES IS RELEASEe AND THE 
CORE STORAGE OCCUPIED BY THE FINAL TASK IS RELEASED. A~SO, ANY 
PERIPHERAL EQUIPMENT, SUCH AS TAPE UNITS OR PAPER TAPE EQUIPMENT 
ASSIGNED TO THE RUN, ARE RETuRNED TO THE POOL of AVAILABLE 
FACILITIES (AFTER ANY NECESSARy OPERATOR ACTIONS, SUCH AS THE 
DISMOUNTING OF TAPE REELS, ARE CARRIED OUT,) AN ENTRY IS ALSO 
MADE IN THE SYSTEM LOG INDICATING THE COMPLETION TIME OF THE RUN. 

THE PROCESSING OF THE PRINT FILES CREATED BY A RUN IS INITIATED 
DURING THE COURSE OF THE RUN, IF FACILITIES ARE AVAI~ABLE. IF 
FACILITIES ARE NOT AVAILABLE, SUCH FILES ARE MAINTAINED ON MASS 
STORAGE DEVICES BY THE EXECUTIVE SYSTEM, ANO THEIR PROCESSING IS 
INITIATEO WHENEVER SUCH FACILITIES 00 BECOME AVAI~ABLE. 

6.2. DEMAND PROCESSING 

THE EXECUTIVE SYSTEM DEFINES DEMANO PROCESSING AS A DEMAND AND 
RESPOND TYPE OF ACTIVITY, I.E" CONVERSATIONA~. CONVERSATION VIA 
A REMOTE CONSOLE CAUSES THE SYSTEM, A OEM AND PROCESSOR, OR AN 
ACTIVE PROGRAM TO IMMEDIATELY REACT AND RESPOND. 
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DEMAND PROCESSING TERMINALS CAPABLE OF SUBMITTING RUNS ARE 
TYPICAL~Y REMOTE FROM THE COMPUTER SITE. THESE TERMINALS CAN 
OPERATE IN EITHER THE BATCH OR DEMAND MODE AT THE OPTION OJ THE 
USER, E.G •• TELETVPE*KEYBOARD OR PAPER TAPE INPUT THROUGH THE 
TELETYPE. THE FOL~OWING SECTIONS ARE CONCERNED ONLY WITH THE 
DEMAND MODE. OTHER REMOTE TERMINALS USED FOR DATA TRANSMISSION 
ARE CONSIDERED LATER, 

THE DISTINCTION IN THE SYSTEM BETWEEN BATCH-MODE PROCESSING AND 
DEMAND PROCESSING LIES IN THE FREQUENT INTERACTION WITH THE USER 
THAT OCCURS DURING OEMANO PROCESSING, THE TERMINAL USER CAN BE 
CONSIDERED TO BE IN CONVERSATION WITH THE EXEC, SPECIAL DEMAND 
PROCESSING FUNCTIONS~ uSER PROGRAMS ~ OR THE BATCH FUNCTIONS OF 
THE SYSTEM ON A UNIT BAS15. 

TASKS EXECUTED BY THE DEMAND USER HAVE FREQUENT BUT SHORT 
BURSTS OF COMPUTATION. PROGRESS IS ALWAYS INSISTED UPON, HOWE'ER 
TO RECEIVE A SUBSTANTIA~ AMOUNT OF COMPUTATION MAY REQUIRE A ~ONG 
PERIOD OF TIME. (ACCESS TO COMPUTATION IS A PERCENTAGE OF THE 
TOTAL COMPUTING FACILITY ANO 15 SCHEDULED IN SMALL INCREMENTS OF 
TIME AT FREQUENT INTERVALS TO pROVIDE IMMEDIATE RESPONS~S, GIVING 
THE APPEARANCE OF TOTAL SYSTEM CONTROL TO THE uSER AND THE 
IMPRESSION THAT HE IS THE ONLY USER CURRENTLY RUNNING.) THE MORE 
A USER INTERACTS ~ITH A DEMAND PROGRAM, THE SHORTER THE BURSTS OF 
COMPUTATION, BUT OF COURSE, THE MORE HE IS GIVEN CONTROL. THE 
LESS INTERACTION, THE LONGER THE BURSTS BUT THE FEWER TIMES HE IS 
GIVEN CONTROL. THUS, IN REALITY, THE BURSTS OF COMPUTATION ARE 
OPTIMIZED TO PROVIDE AN APPARENT IMMEDIATE RESPONSE, WITH THE 
PROGRAM PLACED IN A DORMANT MODE DURING IDLE PERIODS AWAITING 
RESPONSE FROM THE USER. 

WHILE A DEMAND PROGRAM IS IN A DORMANT MOCE, DURING IDLE 
PERIODS A~AITING RESPONSE FROM THE USER, THE EXECUTIVE MAY DEEM IT 
NECESSARY TO 'SWAP' CORE. NORMALLY THIS WILL HAPPEN ONLY WHEN 
CORE IS FULL AND ANOTHER DEMAND PROGRAM, WHICH IS CURRENTLY ON 
MASS STORAGE, HAS WORK TO 00. 

6.2,1. CONTROL STATEMENTS 

CONVERSATIONAL PROCESSING IS ALWAYS CONTROL~EO BY THE USER, 
THROUGH THE USE OF THE EXECUTIVE CONTROL LANGUAGE WHICH WAS 
DESIGNED WITH THE PARTICULAR NEEOS OF THE DEMAND PROCESSING USER 
IN MIND. THESE STATEMENTS ALLOW HIM TO SET THE MODE OF OPERATION, 
USE LIBRARY FACILITIES, INTERRUPT. ALTER, STOP OR RESET THE 
OPERATION OF HIS RUN AND ETC. ALL OF THE CONTROL STATEMENTS ABE 
AVAILABLE TO THE DEMAND PROCESSING USER' HOWEVER, CERTAIN 
BATCH~pROCESSING FUNCTIONS WI~L GIVE A UNIT RESPONSE TO THEIR 
INPUT RATHER THAN A LINE BY LINE CONVERSATION EXPECTED OF TRUE 
DEMAND FUNCTIONS. 

*TRADEMARK OF TELETYPE CORPO~ATION 
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A SI~P~E EXAMPLE FOL~OWS TO DEMONSTRATE THE USE OF THE SYSTEM 
IN A DEMAND PROCESSING MODE. THE RUN pRESENTED SHOWS THE 
COMMUNICATION THAT OCCURS AT A DEMAND TERMINA~ AS A NEW FILE IS 
ESTABLISHED, A SIMPLE pROGRAM ASSEMBLED, THE PROGRAM PLACED IN THE 
FILE, AND THEN EXECUTED. THE COMMENTS ON THE RIGHT EXP~AIN THE 
ACTION TAKING PLACE AND ARE NOT PART OF THE ACTUAL COMMUNICATIONS. 
THE NON-PRINTING CHARACTERS 00 NOT APPEAR (CARRIAGE RETURN AT 'HE 
END OF EACH ~INE). THIS EXAMPLE BEGINS FOLLOWING THE INITIAL 
CONTACT WITH THE SYSTEM: 

UllOa T/S 1 

READY 

~RUN XYZ,311202,DEMO 

~ASM,I PF.OODEVEN 

ASM 1/1/67 

REGNAM 

P FORM 12,6,18 
ST. P$RINT (P 5,~,STMSG) 

RSEAD (+ EXITS, INPUT) 

L,Sl 
L 
JB 
L 

Al,lNPUT? 

Al,INPUT 
AO,(P l'~'OOD) 
Al,ST+l 
AO.(P 1,4Et,EVEN) 

(TERMINAL IDENTIFIED 
WITH WRU.) 
(THE SYSTEM IS 
READY FOR FIRST 
INPUT. ) 
(THE RUN BEGINS 
WITH RUNIO, ACCOUNT, 
AND PROJECT NUMBER 
TO IOENTIFy THE USER.> 
(A 5 TRACK FIL.E 
'OEMO*PF' IS ASSIGNED' 
TO BE CATALOGUED AT 
THE END OF RUN.) 
(START ASSEMB~Y OF 
EL.EMENT CAL.L.EO 
'ODDEVEN',) 
(THE ASSEMBLER 15 
READY TO ACCEPT 
INPUT. ) 
(A PROC TO DEFINE 
REGISTER NAMES IS 
CA~L..EO FROM THE 
SYSTEM LIBRARY,> 
(AS THE USER TYPES, 
THE ASSEMBLY IS 
TAKING PLACE, THE 
SYMBIONTS WIL.L. QUEUE 
A LINE IF NECESSARY 
WHEN THE USER GETS 
AHEAD OF THE AS­
SEMBLER,) 
(FORGOT ,,51" 
DEL.ETE IMAGE AND 
TRY AGAIN,) 

(WENT BACK TO FIX 
A MISSING COMMA, 
(OOUB~E QUOTE-TTY.) 

6 
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..; 
INPUT RES 
STMSG 'TYPE 
000 'IT'S 
EVEN 'IT'S 

END 

ASM COMPL.ETE 
sa 00001+3 

nXQT,N 

ST+1 
14+ 
A SINGLE NUMBER,' 
0001 TRY ANOTHER.' 
EVEN. TRY ANOTHER.' 
ST 

TYPE A SING~E NUMBER. 
1 
IT'S ODD' TRY ANOTHER. 
4 
IT'S EVEN. TRY ANOTHER, 
A 
IT'S EVEN. TRY ANOTHER. 
uFIN 

27/ 3/67 091+5 

6 I PAGE, 7 SEC TION: 

(THE ASSEMBLY IS 
FINISHED, PROGRAM 
IS 01+3 WORDS LONG,) 
(REQUEST EXECUTION.) 

(NOW THE PROGRAM 
AND THE USER 
CONVERSE,) 

(SMART PROGRAM··,> 
(THAT'S ENOUGH,) 

RUNID: XYZ ACCOUNT: 311202 PROJECT: DEMO 
TIME: 0000,02 IN: 00023 OUT: 00000 PAGES: 0001 

(EOT) 

LINE RELEASEO 

6,2.2. CONVERSATIONAL COMPONENTS 

(END OF TRANSMISSION 
REQUEST TO QUIT THE 
LINE. ) 
(~AST WORDS FROM 
SYSTEM,) 

THE FOLLOWING OESCRIBES THE COMPONENTS OF THE CONVERSATIONAL 
SYSTEM AND THEIR GENERAL. FUNCTION. 

SYMBIONT COMPL.EX 

A~L CONVERSATION BETWEEN A PROGRAM AND A REMOTE OR ON-SITE 
TERMINA~ IS HAND~ED BY THE EXECUTIVE'S SYMBIONT COMP~EX. IT 
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CONSISTS OF A COMMON CONTROL, DEVICE HANDLERS FOR EACH DEVICE 
TYPE, A POOL FOR STORING IMAGES(HOWEVER, WHENEVER POSSIBLE OUTPUT 
WILL BE IMMEDIATELY TRANSFERRED TO THE TERMINAL WITHOUT GOING 
THROUGH A TEMPORARY STORE), AND INTERFACE TO PROGRAMS. 
IT SHOULD BE NOTED THAT THE pROGRAM INTERFACE FOR THE SYMBIONTS IS 
CONSISTENT FOR ALL DEVICE TYPES. 

DEMANO CONTROL 

DEMAND CONTRO~ IS AN EXECUTIVE ROUTINE USED IN CON~UNCTION WITH 
CS(COARSE SCHEDU~ER) FOR INTERpRETING CERTAIN DEMANO PROCESSING 
CONTROL STATEMENTS AND THEREBY COORDINATING THE OEM AND PROCESSORS 
OF THE SYSTEM, 

RE-ENTRANT CONTROL 

DURING SYSTEM GENERATION TIME A LIST IS MADE OF THE RE-ENTRANT 
PROCESSORS (SEE SYSTEM GENERATION STATEMENTS - RE-ENTRANT 
ROUTINES, AND INITIAL SYSTEM). AT EACH CALL, THE SUPERVISOR LOAOS 
THE CORRECT RE-ENTRANT PROCESSOR, PROVIDES THE LINKAGE TO IT, AND 
SETS THE PROCESSOR'S ENTRY IN RE-ENTRANT CONTROL AS NON-AVAILABLE 
FOR SWAPPING. AFTER THE OPERATION IN THE PROCESSOR HAS BEEN 
COMPLETED, IT IS DETACHED FROM THE WORKER PROGRAM AND THE 
PROCESSOR'S ENTRY IN RE-ENTRANT CONTROL IS SET AS AVAILABLE FOR 
SWAPPING. IF CORE SPACE .NEEDS REQUIRE THAT ARE-ENTRANT PSOCESSOR 
BE REMOVED FROM CORE, THE SUPERVISOR WILL SELECT THE ONE TO BE 
SWAPPED FROM THOSE PROCESSORS WHICH ARE SET AS AVAI~ABLE FOR 
SWAPPING, 

PROGRAM LIBRARY SERVICES 

INCLUDED IN THE SYSTEM IS THE FACILITY TO FETCH AND FORMAT A 
SYMBOLIC PROGRAM FROM EITHER THE WORKER AREA OR TEMPORARY STORE 
AND STORE IT IN THE NORMAL SYSTEM LIBRARIES. THE NORMAL LIBRARY 
SERVICES ARE ALSO AVAILABLE TO THE DEMAND USER. 

6.2,3, CONVERSATIONAL DESCRIPTION 

FOR A COMPLETE DESCRIPTION OF THE CONVERSATIONAL LANGUAGES, 
OPERATION AND SERVICE STATEMENTS, THE READER IS REFERRED TO THE 
CHAPTER ENTITLED 'CONVERSATIONAL LANGUAGES'. 

6.3. REAL TIME PROCESSING 

THE PROCEDURES ON RUN SUBMISSION FOR REAL TIME PROCESSING ARE 
VERY SIMI~AR TO BATCH PROCESSING, IINITIALLY THE RUN PRIORITY 
CONTROLS EXECUTION, BUT AT ANY POINT THE REAL TIME OR NON REAL 
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STATUS CHANGE EXECUTIVE REQUEST (RTS OR NRTS). 
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THE EXECUTIVE TASKS OF HIGHER PRIORITY THAN THE REAL TIME E5I 
COMPLETION ACTIVITIES ARE RESTRICTED TO INTERRUPT QUEUING QN ALL 
STANDARD CHANNELS, INTERRUPT PRE-PROCESSING ON ALL ESI CHANNE~S 
AND ACTIVATION OF ANY OTHER ESI COMPLETION ACTIVITY. AN E51 . 
COMPLETION ACTIVITY WI~L LOSE ITS PRIORITY STATUS AT THE MOMENt AN 
ER REQUEST IS SUBMITTED BY THE ACTIVITY OR AFTER A TIMED INTERtAL 
WHICHEVER OCCURS FIRST. WHEN THE COMPLETION ACTIVITY LOSES ITS 
HIGH PRIORITY STATUS IT WILL DROP TO THE PRIORITY LEVEL OF THE 
PARENT ACTIVITY THAT INITIALLY REGISTERED THE ESI COMPLETION 
ACTIVITY. THEREFORE PROGRAMS UTILIZING COMMuNICATION EQUIPMENT 
DIRECTLY WITH MULTIPLE BUFFERS MUST B~ CLASSIFIED AS REAL TIME IN 
ORDER TO RECEIVE THE PROPER RESPONSE. 

REAL TIME USER ACTIVITIES RECEIVE SWITCHING PRIORITY 
DIRECTLY BELOW INTERRUPT PROCESSING AND 110 FUNCTION INITIATION 
FOR ALL STANDARD CHANNE~S AS WELL AS BELOW THE FUNCTIONS MENTIQNEO 
ABOVE(INTERRUPT QUEUING' ESI INTERRUPT PROCESSING, ACTIVATION OF 
E51 COMPLETION ACTIVITIES AND THE PROCESSING OF ESI COMPLETION 
ACTIVITIES). REAL TIME PROGRAMS RECEIVE TOP PRIORITY IN REGARD 
TO I/O REQUEST INITIATION AND ARE DECLARED INELIGIBLE FOR 
SWAPPING. THE PROCEDURES INVOLVED IN CHANGING THE SWITCHING L!VEL 
OF A REAL TIME WORKER PROGRAM IS FOUND IN SEC. S(RTS) 

A WORKER PROGRAM MAy GO INTO A SUSPENDED STATE AWAITING A TIMED 
INITIATION. BUT IF REAL TIME RESPONSE INITIATION IS RtQUIRED THE 
PROGRAM MUST HAVE A REAL TIME CLASSIFICATION WHEN SUSPENDEO. 

BY EXECUTIVE REQUEST, THE REAL TIME PROGRAM CAN EXPAND AND 
CONTRACT AT WILL, WITH THE DELAY FOR EXPANSION HELD BY THE 
EXECUTIVE SYSTEM TO THE TIME REQUIRED TO SUSPEND OTHER LOWER 
PRIORITY PROGRAMS AND SWAP THEM OUT TO MASS STORAGE. 

6.3.2. TIMING 

ESI INTERRUPT PROCESSING AND SWITCHING TIMES UNDER VARIOUS 
CONDITIONS HAVE BEEN CA~CU~ATEO FOR REAL TIME PROGRAMS BY COUNTING 
THE ACTUAL INSTRUCTIONS INVO~VEO. THESE COUNTS MUST BE CONSIDERED 
AS ESTIMATES DUE TO LATER CODING ADDITIONS. DELETIONS ANDIOR 
ENHANCEMENTS. 

6.3.2.1. ESI INTERRUPTS 

WHEN AN ESI INTERRUPT OCCURS VARIOUS FUNCTIONS MUST 8E 
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ACCOMPLISHED BEFORE INTERRUPTS CAN BE ENABLEO. THE AMOUNT OF TIME 
REQUIRED BEFORE INTERRUPTS ARE ALLOWED DEPENDS UPON THE TYPE OF 
INTERRUPT(INPUT MONITOR, OUTPUT MONITOR OR EXTERNAL) AS WELL AS 
THE TYPE OF OPERATION(SINGLE OR MULTIPLE BUFFER MODE), A MAXIMUM 
OF APPROXIMATELY ~5 MICROSECONDS OF INSTRUCTION EXECUTION rIME 
WILL ELAPSE BEFORE INTERRUPTS ARE ENABLED. 

1) IF AN ESI ACTIVITY HAS BEEN INTERRUPTED CONTROL WILL BE 
RETURNED TO THE ACTIVITY WITHIN THE 45 MICROSECONDS 
MENTIONED ABOVE. 

2) IF CONTROL IS TO BE GIVEN TO A NEW ESI ACTIVITY 
APPROXIMATELY 120-180 MICROSECONDS WILL ELAPSE BETWEEN THE 
TIME THE ESI INTERRUPT OCCURRED AND THE NEW ACTIVITY 
RECEIVES CONTROL. THE TIME REGUIREO DEPENDS UPON THE NUMBER 
of CONTROL REGISTERS TO BE SAVED IF A PROGRAM HAS SEEN 
INTERRUPTED AS WE~~ AS THE AMOUNT OF POST-PROCESSING 
REQUIRED FOR THE ACTIVITY IN THE COMMUNICATIONS HANDLER. 

6.3,2,2, REA~-TIME WORKERS 

IF A REA~~TIME WORKER PROGRAM HAS BEEN INTERRUPTED TO 
PROCESS AN INTERRUPT, APPROXIMATE~Y 230 MICROSECONDS ELABSE 
BETwEEN THE TIME THE INTERRUPT OCCURRED ANO THE REA~~TIME 
PROGRAM RECEIVES CONTRO~ (THE ACTUA~ TIME DEPENDS UPON THE 
TYPE OF INTERRUPT BEING PROCESSED), IF A NEW I/O FUNCTION 
XS AVAI~AaLE FOR INITIATION BEFORE THE REA~-TIME PROGRAM 
RECEIVES CONTRO~, APPROXIMATELY ~80 MICROSECONDS OF 
INSTRUCTION EXECUTION ARE REQUIRED BETWEEN INTERRUPT 
OCCURRENCE AND PROGR~M CONTROL. 
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7. SUPERVISOR 

7,1. GENERAL. 

THE SUPERVISOR IS THE 1108 EXECUTIVE SYSTEM COMPONENT THAT 
CONTROLS THE SCHEOU~ING AND EXECUTION OF AL~ RUNS ENTERING THE 
1108. IT IS DESIGNED TO CONTRO~ THE EXECUTION OF AN UNLIMITEO 
NUMBER OF PROGRAMS IN A MUL.TI-PROGRAMMING ENVIRONMENT, wHILE 
A~L.OWING EACH PROGRAM TO BE UNAFFECTED BY THE COEXISTENCE OF OTHER 
PROGRAMS, 

RUNS ENTERING THE 1108 ARE SORTED INTO INFORMATION FIL.ES BY THE 
INPUT SYMBIONTS, AND THESE FIL.ES ARE SUBSEQUENTL.Y USED BY THE 
SUPERVISOR FOR RUN SCHEDUL.ING AND PROCESSING. THUS, RUNS ARE 
SEGREGATED AT INPUT TIME, AND CONTROL STATEMENTS FOR EACH ARE 
SUBSEQUENTLY RETRIEVED AND SCANNED BY THE CONTROL STATEMENT 
INTERPRETER TO FACIL.ITATE THE SELECTION OF RUNS BY THE COARSE 
SCHEDULER, THE COARSE SCHEDULING OF EACH RUN IS PRIMARILY 
DEPENDENT ON TWO FACTORS, THE PRIORITY OF THE RUN AND ITS 'ACILITY 
REGUIREMENTS. AT APPROPRIATE TIMES, TH~ SCHEDU~ER CONTRO~S THE 
SETUP OF EACH RUN, BY INDIRECTLY FORCING TAPE MOUNTING MESSAGES, 
ETC, 

THE DYNAMIC A~~OCATOR IS RESPONSIB~E FOR TAKING RUNS SET UP BY 
THE COARSE SCHEDULER AND AL.LOTTING CORE SPACE ACCORDING TO THE 
NEEDS OF THE INOIVIDUA~ TASKS OF A RUN. EA~H RUN MAY BE THOUGHT 
OF AS BEING MADE UP OF TASKS, WHERE A TASK IS OEFINEO TO BE A 
SINGLE OPERATION OF A SYSTEM PROCESSOR OR THE EXECUTION OF A USER 
PROGRAM, ALL TASKS FOR A GIVEN RUN WILL. BE PROCESSED SERIA~LY' 
HOWEVER, TASKS OF SEPARATE RUNS WIL~ BE INTER~EAVED. 

THE PROCESSOR DISPATCHING ROUTINE IS RESPONSIBL.E FOR THE 
AL.LOCATION OF PROCESSOR TIME FOR ALL ACTIVE TASKS. THROUGH THE 
FUNCTIONS OF THIS ROUTINE, A TRUE MU~TI-PROGRAMMING ENVIRONMENT IS 
ACHIEVED. 

VARIOUS OTHER COMPONENTS OF THE SUPERVISOR PROVIOE THE USER 
WITH ACCESS TO THE CAPABILITIES OF THE EXECUTIVE SYSTEM ONCE A 
PROGRAM IS EXECUTING, AMONG THESE ARE THE EXECUTIVE REQUEST 
ROUTINE ANO THE INTERRUPT PROCESSING ROUTINES. THE EXECUTIVE 
REQUEST ROUTINE IS THE INTERFACE BY WHICH THE PROGRAM COMMUNICATES 
WITH THE SUPERVISOR AND MAKES REQUESTS FOR EXECUTIVE SERVICES, 
WHILE THE INTERRUPT PROCESSING ROUTINE PROVIDES THE USER WITH THE 
CAPABILITY OF REACTING TO THE OCCURRENCE OF PROCESSO~ INTERRUPI~. 
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BASICA~LY, THE SUPERVISORY PART OF THE EXECUTIVE SYSTEM MAY BE 
DIVIDED INTO TWO CLASSES OF FUNCTION·.THOSE WHICH ARE RESIDENT, 

ANO THOSE WHICH ARE TRANSIENT, THE RESIDENT KERNEL COMPRISES 'HE 
FOL.LOWING: 

• 
• 
• 
• 
, 
, 
, 
• 
• 
• 
• , 
• 
• 
• 
• 
• 
• 

INTERRUPT SUPERVISOR, 
CPU DISPATCHER. 
INPUT/OUTPUT CONTROL. 
DEVICE HANDLERS FOR TAPE, FASTRAND. COMMUNICATIONS 

SUB-SYSTEMS, ETC.CRECOVERY SEQUENCES ARE TRANSIENT), 
ORUM HANDLER, INC~UOING RECOVERY SEQUENCES. 
DYNAMIC A~LOCATOR. 
CORE CONTENTS CONTROL. 
EXECUTIVE REQUEST SUPERVISOR, 
REAL-TIME CLOCK AND DAY CLOCK ROUTINES. 
BLOCK BUFFERING pACKAGE. 
TASK AND SEGMENT LOADER, 
CONSOLE CONTROL. 
BASIC QUEUEING PACKAGE AND QUEUE AREA. 
REAOS AND PRINTS. 
LOGGING CONTROL. 
ERROR INTERRUPT SUPERVISOR. 
CORE PARITY RECOVERY ROUTINE. 
POWER-LOSS CONTROL ROUTINE, 

THE TRANSIENT ROUTINES COMPRISE THE FO~LOWING: 

, CONTROL STATEMENT INTERPRETER, 
• COARSE SCHEDULER, 
, DEMAND CONTRO~ 
• FACILITIES INVENTORY, 
, SECONDARY FASTRAND SPACE ASSIGNMENT. 
• COMMUNICATIONS INTERFACE ROUTINES. 
• CLT DIAL-UP AND AUTOMATIC-ANSWER, 
• SYMBIONT PROBE ROUTINES. 
• MISCELLANEOUS DEVICE HANDLERS(PAPER TAPE, ETC.). 
• SYMBIONTS, 
• CONSO~E HANDLER. 
• LOGGING AND ACCOUNTING, 
• 1/0 ERROR RECOVERY SEQUENCES FOR TAPE, FASTRANO, ETC, 
• TAPE LABEL CHECKING, 
• ABSOLUTE DUMP ROUTINE, 

7,2, MULTI-PROCESSING 

THE SCHEDULING AND pROCESSOR SWITCHING TECHNIQUES USED IN THE 
1108 EXECUTIVE SYSTEM ARE DESIGNED TO pROVIOE MULTI-PROCESSING 
CAPABILITIES, THE ~XTENSION TO MULTI-PROCESSING LEADS NATuRALLY 
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FROM THE MULTI-PROGRAMMING ASPECTS OF THE SYSTEM WHERE MANY 
INDEPENDENT TASKS IN WORKER PROGRAMS ARE AVAILABLE AT ANY INSTANT 
FOR PROCESSING. WITHIN THE EXEC ITSELF A SIMILAR SITUATIO~ EXISTS 
WHERE AT ANY MOMENT MORE THAN ONE INDEPENDENT TASK IS WAITING TO 
BE DONE. TYPICAL OPERATION IN CURRENT COMPUTING SYSTEMS USING 
INTERRUPT SCHEMES LIKE THE 1107 HAVE A ~OGICAL STRUCTURE WHICH IS 
PREPARED FOR MULTI-PROCESSING AND IS PREVENTEO ONLY BY TH~ LACK OF 
HARDWARE. CONSIDER AN OPERATING PROGRAM THAT HAS AN OUTSTANDING 
REQUEST FOR AN 1-0 OPERATION. WHEN THE 1-0 COMPLETION INTERRUPT 
OCCURS, THE EXEC INTERRUPTS THE PROGRAM AT A POINT UNKNOWN TO IT, 
THE PROGRAM ENVIRONMENT IS SAVED, THE INTERRUPT PROCESSED, ANO 
CONTROL RETURNED TO THE PROGRAM, THE PROGRAM IS NEVER AWARE O~ 
THE EVENT, AND WOU~O NOT BE THE WISER HAD THE INTERRUPT TAKEN THE 
EXEC TO ANOTHER PROCESSOR WHERE THE TASK WAS PERFORMED TO COMP~ETE 
THE 1-0 OPERATION, 

IN THE MULTI-PROCESSING CONFIGURATION ONE EXEC IN THE SHARED 
CORE MEMORY OF THE 1108 CONTRO~S ALL PROCESSING. THE 
MULTI-PROCESSING EXTENSIONS TO THE 1108 PROVIDE THE ABILITY TO 
ISOLATE EACH OF THE AVAILABLE PROCESSORS. EACH IN TURN ACTING AS 
THE EXEC PROCESSOR INSPECTS THE LIST OF CURRENT ACTIVITIES AND 
SELECTS A TASK TO BE DONE. ONE PROCESSOR MAY INTERLOCK THE OTHERS 
WHILE REFERENCING THE CRITICAL AREAS OF COMMON DATA, 

THE MANY RUNS BEING INPUT TO THE 1108 EXECUTIVE SYSTEM PROVIDE 
A NUMBER OF TASKS TO BE MULTI-PROCESSED. WITHIN ANY RUN, THE 
INDIVIDUAL TASKS ARE EXECUTED IN A SERIAL MANNER AS OIRECTEO BY 
THE USER, AMONG THE MANY RUNS, THE EXEC USES THE PROCESSORS OF 
THE SYSTEM TO wORK ON TASKS OF MORE THAN ONE RUN, 

WITHIN ANY TASK, THE EXEC PROVIDES THE ABILITY TO CODE 
PROCEDURES WHICH SPLIT A PROGRAM INTO AN ARBITRARY NUMBER OF 
INDEPENDENT PATHS, AVAI~ABLE FOR PROCESSING ON ANY OF THE 
PROCESSORS OF THE SYSTEM, SYSTEM DESIGN PROVIDES THE ABILITY TO 
USE A~L AVAILABLE PROCESSORS ON THE EXECUTION OF A PARTICULAR 
PROGRAM, THE EXECUTIVE IS OF COURSE FREE TO USE THE AVAILABLE 
PROCESSORS FOR PROGRAM-RELATEO BUT INDEPENDENT TASKS NECESSARY 
WITHIN THE EXEC. 

THE EXEC ROUTINES INTERFACING WITH THE RESIOENT WORKER PROGRAMS 
ARE RE-ENTRANT IN DESIGN, FOR MINOR TASKS REQUESTED OF THE EXEC 
MANY OF THE ROUTINES ARE TOTA~LY RE-ENTRANT. OTHERS, WHEN IN THE 
MULTI-PROCESSING ENVIRONMENTtWI~L QUEUE THE WORKER PROGRAM REQU£ST 
WHERE SERIAL PROCESSING IN A PARTICULAR AREA OF THE EXEC IS 
REGUIRED. AT THE LOWEsT LEVE~, THE EXEC MUST QUEUE INTERRaPTS 
USING THE DESIGNATEO PROCESSOR. IT MUST ALSO ISSUE 1-0 REQUESTS 
ON PARTICULAR PROCESSORS ACCORDING TO THE AVAILABLE HARDWARE 
LINKAGES, ABOVE THIS BASIC LEVEL, ANY OF THE AVAILABLE PROCESSORS 
CAN PERFORM A GIVEN TASK, WITH SELECTION BASED ON THE PRIORITY OF 
THE TASKS CURRENT~Y BEING EXECUTED BY THE PROCESSORS. THE AREAS 
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7,3. SCHEDULING 

THE GENERAL SCHEOU~ING TECHNIQUE USED BY THE EXECUTIVE REMOVES 
ANY DIFFICULTY IN THE ADVANCEMENT OF AN INSTALLATION INTO THE USE 
OF MULTI~PROGRAMMING, THE TECHNIGUE IS EASILY UNOERSTOOD, AND ANY 
INSTALLATION CAN READILY MODIFY OR EXTEND ITS CAPABILITIES IF 
NECESSARY, 

THE SCHEDULING ROUTINES OF THE SUPERVISOR ARE RESPONSIBLE FeR 
THE CONTROL OF FACILITIES AS WELL AS THE ACTUAL SCHEDULING OF RUNS 
ANO TASKS. THIS INCLUDES BOTH THE ASSIGNMENT AND RELEASE of 
FACILITIES. THERE ARE FIVE RouTINES WITHIN THE SYSTEM FOR 
HANDLING THE SCHEDULING OF RUNS AND THE TASKS wiTHIN RUNS. THE 
IDENTITIES ARE: 

FACILITIES INVENTORY 
CONTROL STATEMENT INTERPRETER(CSI) 
COARSE SCHEDUL.ER 
DYNAMIC AL.LOCATOR 
CORE CONTENTS CONTROL 

EACH ROUTINE IS DISCUssED INOIVIDUALLY IN THE SECTIONS WHleH 
FOLLOW, 

-7,3,2. FACILITIES INVENTORY 

THE FACILITIES AT THE DISPOSAL OF THE EXECUTIVE SYSTEM INCL~OE 
THE INPUT/OUTPUT CHANNE~S, ALL PERIPHERAL EQUIpMENT ATTACHED TO 
THESE CHANNE~S. INCL.UDING AVAILABLE COMMUNICATION LINE TERMINALS 
ANO ALL CORE STORAGE SPACE, AVAIL.ABLE FACILITIES ANO THEIR 
DISPOSITION ARE INDICATED TO THE SYSTEM AT SYSTEM GENERATION TIME 
(SEE sySTEM GENERATION STATEMENTS ~ CONNECT AND DISCONNECT 
CHANNELS ~ CORE SIZE, AND INITIAL SYSTEM)' THEREAFTER, TH~ 
EXECUTIVE SYSTEM ASSIGNS THESE FACILITIES, AS NEEDED AND AS 
AVAI~ABLE, TO FULFILL THE FACILITY REQUIREMENTS OF ALL RUNS 
ENTERING THE 1108. THE EXECuTIVE SYSTEM MAINTAINS AND CONTINUALLY 
UPDATES INVENTORY TABLES THAT REF~ECT WHAT FACILITIES ARE 
AVAILABLE FOR ASSIGNMENT, AND WHICH RUNS ARE USING THE CURRENTLY 
UNAVAILABLE FACILITIES, 
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AS DEMONSTRATED IN THE FOL~O~ING TEXT, THE FACILITIES INVENTORY 
ROUTINE IS A BASIC CONSTITUENT OF THE SCHEDULING SECTION OF THE 
SUPERVISOR. ONLY BY ESTABLISHING AN EFFICIENT AND CONVENIENT lFOR 
THE USER) MEANS OF FACILITIES CONTROL IS THE MULTI~PROGRAMMING 
ENVIRONMENT PRACTICAL. THE ROUTINES CONTROLLING THE FACILITIES 
AVAILABLE TO THE 1108 ARE DESIGNED TO OPTIMIZE UTILIZATION OF 
THOSE FACILITIES WHILE REQUIRING A MINIMUM OF USER-GENERATED 
STATEMENTS CONCERNING OPERATI0NA~ REQUIREMENTS, 

DEVICES SUCH AS MAGNETIC TAPES ARE NORMA~LY ASSIGNED BEFORE 
RUN-EXECUTION TIME, SINCE THEY CANNOT BE SHAREO BY TWO OR MORE 
RUNS, AND, SINCE THEY NORMALLY REQUIRE OPERATOR SET UPS. SUCH 
DEVICES ARE ALWAYS RELEASED AUTOMATICALLY BY THE TERMINATION OF 
THE RUN' HOWEVER THEY MAY BE ALSO RELEASED DURING THE COURSE 0' 
THE RUN BY THE USER. 

MAGNETIC TAPES ARE ALWAYS ASSIGNED WITH THE FOLLOWING RULES OF 
AL.L.OCATION. 

TYPE DESIGNATION ORDER OF SATISFING REQUEST 

---------------- ---------------------------T aC,8CB,6C,6CB,8C9,6C9,~C, 
4CB,3A,2A. 

C 8C,8CB,6C,6CB,~C,~CB 
U aC,8CB,6C,6CB 
ae aC.ace 
6C 6C,6CB 
4C 4C,4CB 
CB 8C8,6C8,4C8 
US aCB,6CB 
U9 8C9,6C9 

OTHER 'TYPE' MAGNETIC TAPE ASSIGNMENTS DO NOT HAVE A SECOND 
CHOICE. (eCB,6CB,~CB,8C9'6C9,3A AND 2A) 

BOTH CORE STORAGE SPACE AND MASS STORAGE SPACE (FASTRANO, 
FH-432, FH-880, ETC) ARE DYNAMICALLY ASSIGNABLE BY THE EXECUTIVE 
SYSTEM AND DYNAMICALLY RELEASABLE BY THE USER. THE ALLOCATION OF 
CORE SPACE IS DISCUSSED IN A SUBSEQUENT SECTION CALL.EO 'CORE 
CONTENTS CONTRoL'. MASS STORAGE SPACE IS TREATED MUCH THE SAME AS 
CORE STORAGE SPACE, BECAUSE SPACE CAN BE DYNAMICALLY REQUESTED AND 
RELEASED. THE USER IS ENCOURAGED TO 00 SO WHENEVER POSSIBLE, 
SINCE NO RELOCATION OF INFORMATION IS NECESSARy IN ALLOCATING MASS 
STORAGE FACILITIES(AS MAY BE THE CASE FOR CORE STORAGE). 

DRUM SPACE IS AVAILABLE IN CONTINUOUS BLOCKS IN ORDER TO ALLOW 
USERS TO TAKE ADVANTAGE OF THE HARDWARE CHARACTERISTICS OFFERED BY 
A WORO-ADDRESSABLE DRUM UNIT LIKE THE FH-~32 AND FH~880. THE 
PORTION OF DRUM SPACE NOT USED IN CONTINUOUS BLOCKS AND NOT USED 
FOR SYSTEM RESIOENCE IS THE SIMULATED FASTRANC AREA USEO FOR FILE 
STORAGE. THIS PERMITS FILES TO BE INDEPENDENT OF DEVICE, THUS 
RESULTING IN INCREASED OVERALL EFFICIENCY, BECAUSE FASTER DEvICES 

5 



UP-4144 
UNIVAC 1108 EXECUTIVE 

PROGRAMMER'S REFERENCE SECTION: 

7 
PAGE: 

CAN BE USED WHENEVER SPACE IS AVAl~AB~E. A PORTION OF DRWM IS SET 
ASIDE AT SYSTEM GENERATION TIME FOR THE RESIDENCE OF THE SYSTEM 
ANO THE PROCESSORS (SEE SYSTEM GENERATION STATEMENTS - SYSTEM 
RESIDENCE • MOVE PROCESSORS - DIVIDE DRUM), NORMALLY, ALL FILES 
CREATED BY A USER ON A DRUM DURING THE COURSE OF A RUN, ARE PURGED 
AT THE COMPLETION OF THE RUN, AND THE SPACE USED FOR SUCH FILES IS 
RETURNED TO THE POOL OF AVAILABLE FACILITIES. IF So SPECIFIED, 
HOWEVER, THE FILE MAY BE RETAINED FOR FUTURE REFERENCE, 

FASTRANO SPACE IS NORMALLY ALLOCATED IN GRANULES OF A SINGLE 
TRACK. THE SINGLE SECTOR ALLOCATION IS RESERVED FOR SySTEM USAGE 
ONLY. BY USE OF THE ~ASG EXECUTIVE CONTROL STATEMENT, A USER 
SPECIFIES THE NUMBER OF GRANULES TO BE INITIALLY RESERVEO FOR THE 
FILE. EACH DYNAMIC REQUEST FOR ADDITIONAL SPACE wILL THEN RESULT 
IN THE ASSIGNMENT OF AN ADDITIONAL GRANULE, WHEN USING THE SYSTEM 
FILE CONTROL ROUTINES, THE USER WILL NOT HAVE TO REQUEST 
ADDITIONAL MASS STORAGE SPACE, AS THIS PROCEDURE IS TAKEN CARE OF 
AUTOMATICALLY BY THE SYSTEM. FASTRANO SPACE IS TREATED 
DIFFERENTLY THAN DRUM SPACE, IN THAT IT MAY BE ASSIGNEe FOB 
UNLIMITEO DURATIONS. A USER'S PROGRAM FILE, FOR INSTANCE, MAY BE 
FORMED ON A FASTRANO UNIT AND LEFT THERE INOEFINITE~Y, WHEREAS 
USER FILES ON THE DRUM ARE NORMA~LY EITHER PURGED AT THE 
COMP~ETION OF A RUN OR ARE TRANSCRIBED TO FASTRAND. 

IN ADDITION TO MAINTAINING COGNIZANCE OF SYSTEM INFORMATION 
CONCERNING DEVICE ERRORS, ETC., THE FACl~ITIES INVENTORY ROUTINE 
IS ABLE TO ACCEPT DIRECTION FROM AN OPERATOR CONCERNING DEVICE 
RELIABILITY, ETC. THE OPERATOR MAY INDICATE WEAK DEVICES, AND HE 
MAY REQUEST THAT DEVICES OR CHANNELS BE REMOVEO FROM THE POOL OF 
AVAILABLE FACILITIES. THESE CAPABILITIES ARE FURTHER DISCUSSED IN 
A LATER SECTION. 

7.3.3. CONTROL STATEMENT INTERPRETER(CSI) 

THE CONTROL STATEMENT INTERPRETER IS USED BY THE COARSE 
SCHEDULER FOR THE PURPOSE OF INTERPRETING THE INPUT CONTROL 
STREAM, IT IS ACTIVE ONLY WHEN KEYED BY THE COARSE SCHEDULER _NO 
ITS MAIN FUNCTIONS ARE AS FOL~OWS: 

1. RETRIEVAL OF THE NEXT CONTROL STATEMENT, 
2. FORMAT CHECKING OF THE STATEMENT, ANO 
3. PRESENTATION OF A WORK SPECIFICATION ACCEPTABLE TO THE 

COARSE SCHEDULER, 
THE CONTROL STATEMENT INTERpRETER IS THE SINGLE COMPONENT OF 

THE SUPERVISOR THAT DICTATES THE FORMAT OF THE EXECUTIVE CONTROL 
LANGUAGE, IF IT BECAME NECESSARY TO INPUT A CONTROL STREAM 
DIFFERENT FROM THAT SPECIFIED BY THE EXECUTIVE CONTROL LANGUAGt, 
THE CONTROL STATEMENT INTERPRETER COULD BE MODIFIED TO ACCEPT THIS 
INPUT AS LONG AS THE INTERPRETATION PRESENTED FUNCTIONS KNOWN TO 
THE COARSE SCHEDULER ANO IN THE PROPER ORDER AND GROUPING. THE 
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COARSE SCHEDULER IS THE LEVEL AT WHICH THE CAPABI~ITIES AND 
FUNCTIONS OF THE SYSTEM ARE OEFINED, AND THE CSl ROUTINE, WHEN 
KEYEO BY THE COARSE SCHEDULER, SIMPLY SCANS THE INPUT STREAM, 
INTERPRETING THE CONTROL LANGUAGE IN SEARCH OF THE NEXT LOGICAL 
TASK OR PARAMETER ON WHICH THE COARSE SCHEDULER MUST ACT. THE 
INTERFACE BETWEEN C51 AND THE COARSE SCHEDULER IS FIXEO, BUT INPUT 
TO CSI IS FIXEO ONLY IN THE SENSE THAT THE EXECUTIVE CONTROL 
LANGUAGE IS DEFINED TO BE OF A PARTICULAR FORMAT. 

7,3.~. COARSE SCHEDULER 

COARSE SCHEDULING OCCURS AT THE CONTROL STATEMENT LEVEL AND 
CONCERNS THE INTRODUCTION OF NEW RUNS INTO THE OPERATING 
ENVIRONMENT, AS WELL AS CONTINuED PROCESSING OF PARTIALLY 
COMPLETED RUNS, THE RESULT OF SCHEOULING IS A QUEUE OF TASKS MACE 
AVAILABLE TO THE DYNAMIC ALLOCATOR AS THOSE READY TO BE INTRODUCED 
INTO THE OPERATING MIX, THE SYSTEM EXERCISES THE COARSE SCHED~LER 
WHEN A NEW RUN IS SUBMITTED OR WHEN A CHANGE IN THE PRIORI'Y, 
DEADLINE, OR START-TIME OF EXISTING RUNS IS GIVEN BY THE OPERATOR. 
MORE FREQUENT ARE THE INITIATIONS OF SCHEDU~ING BECAUSE OF PROGRAM 
OR TASK TERMINATIONS AND CHANGE IN PERIPHERAL FACILITY STATUS, 
ANY REDUCTION IN THE TOTAL STORAGE OR FACILITY REQUIREMENTS MIGHT 
ALLOW A WAITING TASK TO PROCEEO. 

THE FOLLOWING DISCUSSION CONCERNING COARSE SCHEDULING ASSUMES 
THAT THE READER IS FAMILIAR WITH THE EXECUTIVE CONTROL LANGUAGE 
ANO WITH THE SCHEDULING PARAMETERS OF THE QRUN STATEMENT IN 
PARTICUL.AR. 

7.3.~.1. BATCH SCHEDU~ING 

THERE ARE THREE BASIC QUEUES USED BY THE COARSE SCHEDULER IN 
PROCESSING BATCH RUNS, THESE ARE; 

RUN QUEUE - QUEUE OF RUNS NOT YET INITIATED. 

STATEMENT QUEUE - CONTAINS AN ENTRY AT THE CONTROL 
STATEMENT L~VEL FOR EACH INITIATED RUN. 
EACH RUN IS NECESSARILY REPRESENTED IN 
THIS QUEUE AND THE PARTICULAR STATEMENT 
BEING PROCESSED MARKS THE DEPTH TO WHICH 
PROCESSING HAS PROCEEDED FOR THE RUN. 
THE TASKS WITHIN THIS QUEUE CAN BE IN 
VARIOUS STATES. THEY MAY BE IN A WAIT 
STATE BECAUSE OF FACILITY REQUIREMENTS, 
AS IN THE CASE OF THE ~ASG STATEMENT, OR 
THEY MAY BE REPRESENTED IN THE CORE QUEUE 
WHERE THEY ARE CANDIDATES FOR CORE 
ALLOCATION AND. EXECUTION, MANY TASKS 
CAN BE HANDLED ENTIRE~Y BY THE COARSE 
SCHEDULER AND NEVER REACH THE CORE QUEUE. 
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THAT ARE EITHER READY FOR CORE ALLOCATION 
AND EXECUTION OR ARE BEING EXECUTED. THE 
CONTROL STATEMENTS REPRESENTED HERE ARE 
A SUBSET OF THoSE IN THE STATEMENT 
QUEUE. 

THE RUN QUEUE IS INITIALLY BUILT BY THE INPUT SYMBIONTS IN THE 
COURSE OF PROCESSING INCOMING RUNS. THE NUMBER OF RUNS CURRENTLY 
BEING PROCESSEO BY THE SYSTEM IS LIMITED ONLY BY THE MASS STORAGE 
SPACE AVAILABLE TO HOLD THE INPUT STR~AMS. FOR EACH RUN IN THE 
RUN QUEUE, THE COARSE SCHEDULER 15 AWARE OF THE FOL~OWING 
SCHEDULING INFORMATION: 

PRIORITY 
DEADL.INE 
ESTIMATED RUNNING TIME 
START-TIME 
FACILITY REQUIREMENTS pRIOR TO FIRST TASK 
ORDER OF RUN SUBMISSION 

WITHIN THE STATEMENT QUEUE, EACH ENTRY REPRESENTS THE TASK(ONE 
OR MORE FUNCTIONS) TO BE PERFORMED AS A RESULT OF ONE CONTROL 
STATEMENT INTERPRETATION, THE TASKS(STATEMENTS) IN THE STATEMENT 
QUEUE ARE IN ONE OF FOUR STATES: 

1. WAITING FOR FACILITIES OTHER THAN CORE. 
2. BEING PROCESSED BY THE COARSE SCHEOU~ER ITSELF--A CASE 

WHERE CORE STORAGE IS NOT REQUIRED. 
3. REPRESENTED IN THE CORE QUEUE WHERE THEY ARE CANDIDATES 

FOR CORE A~LOCATION AND EXECUTION, ALL OTHER FACI~ITY 
REQUIREMENTS HAVE BEEN MET. 

~. IN A WAIT STATE FOR SOME OTHER REASON, SUCH AS OPERATOR 
ACTION. 

AS FACI~ITIES BECOME AVAILABLE, THE STATEMENT QUEUE IS SCANNED IN 
PRIORITY ORDER IN AN ATTEMPT TO SATISFY A STATEMENT THAT IS IN A 
FACILITY-WAIT STATE. THE FACILITIES INVENTORY ROUTINE IS 
RESPONSIBLE FOR MAINTAINING A LIST OF AVAILABLE FACILITIES, AND 
KEYS THE COARSE SCHEDULER WHEN ADOITIONAL FACILITIES BECOME 
AVAILABLE. IN SOME CASES THE COARSE SCHEDULER WILL LOG A REQUEST 
WITH THE FACILITIES INVENTORY ROUTINE WHICH WILL AUTOMATICALLY BE 
HONORED WHEN THE PARTICULAR FACILITY BECOMES AVAI~AB~E. If A 
DEADLINE RUN IS PRESENT, THE COARSE SCHEDULER WlL~ IMPOSE A HO~D 
ON FURTHER FACILITY ASSIGNMENTS UNTIL SUCH TIME AS THE 
REQUIREMENTS OF THE DEADLINE RUN HAVE BEEN MET. IF A PARTICU~AR 
STATEMENT REQUIRES CORE AREA AND ALL OTHER FACILITIES HAVE BEEN 
MET, IT IS ALSO PLACED IN THE CORE QUEUE SO THAT IT MAY BE 
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INTRODUCED INTO THE OPERATING MIX BY THE DYNAMIC ALLOCATOR, W~EN 
THE TASK HAS TERMINATED IT,I5 TURNED BACK TO THE COARSE SCHEDULER 
FOR POST-PROCESSING. 

WHEN ALL OF THE WORK FOR A TASK(STATEMENT) HAS BEEN COMP~ETEC, 
THE COARSE SCHEOULER CAL~S ON THE CONTROL STATEMENT INTERPRETEB 
FOR FURTHER INTERPRETATION O~ THE CONTROL STREAM, WHICH CAUSES THE 
NEXT STATEMENT OF THAT RUN TO BE ADDEO TO THE STATEMENT QUEUE OR 
THE END~RUN TO BE DETECTED, IN THE LATTER CASE, CLOSEOUT OCCURS. 
FURTHER CONTROL STATEMENT INTERPRETATION IS ASSUMED TO BE 
INSTANTANEOUS, SO IN THAT SENSE, ONE STATEMENT FOR EACH RUN IS 
ALWAYS REPRESENTED IN THE STATEMENT QUEUE. 

THE TASKS IN THE CORE QUEUE ARE IN ONE OF THREE STATES AS FAR 
AS THE COARSE SCHEDULER IS CONCERNEO. THESE ARE: 

1. ACTIVE - IN CORE AND BEING EXECUTED BY THE OYN6MIC 
ALLOCATOR. 

2. SUSPENDED - PREVIOUS~Y ACTIVATED BUT THEN SUSpENDED 
FROM CORE BY THE DYNAMIC ALLOCATOR TO CREATE 
CORE AREA FOR MORE IMPORTANT TASKS. CAN BE 
EXECUTED AGAIN AS SOON AS CORE IS AVAILABLE, 

3. READY ~ NOT YET INITIATED BUT READY FOR CORE 
ALLOCATION AND EXECUTION. 

EXCLUDING DEADLINE RUNS FOR A MOMENT' IN CONSIDERING TH~ RUN 
QUEUE THE COARSE SCHEOULER ATTEMPTS TO SELECT A RUN FOR INITIATION 
ONLY FROM THE GROUP WITH THE HIGHEST PRIORITY LETTER, WITHIN 'HIS 
GROUP, THE RUNS ARE CONSIDERED IN THE ORDER OF RUN SUBMISSION, 
WITH SELECTION TAKING pLACE ON THE FIRST RUN WHOSE INITIAL 
FACILITY REQUIREMENTS CAN BE MET, THE COARSE SCHEDULER WILL 
ATTEMPT TO OPEN A NEW RUN ONLY WHEN ALL STATEMENTS OF CURRENT RUNS 
ARE REPRESENTED IN THE ACTIVE pORTION OF THE CORE QUEUE. IN OTHER 
WORDS, A NEW RUN IS OPENED ONLY WHEN EXECUTION IS PROCEEOI~G FOR 
ALL CURRENTLY OPENED RUNS. THE MORE TASKS THAT CAN BE EXECUTED AT 
ONCE, THE MORE RUNS THAT WILL BE OPENEO. SINCE THE CORE 
REQUIREMENTS FOR CONSECUTIVE TASKS WITHIN A RUN MAY VARY GREATLY, 
IT IS pOSSIBLE THAT FOR A GIVEN SET OF RUNS, ALL CURRENT TASKS 
MIGHT BE ACTIVE AT ONE INSTANCE AND A SHORT TIME LATER MOST OF THE 
NOW CURRENT TASKS ARE INACTIVE BECAUSE OF LARGER CORE 
REQUIREMENTS. IT IS ALSO POSSI8~E THAT BECAUSE OF FACILITY 
REQUIREMENTS, ONLY A FEW OF THE OPENED RUNS CAN HAVE TASKS PLACED 
IN THE READY OR ACTIVE STATE. THE NUMBER OF OPENED RUNS THEN 
VARIES WITH THE PARTICULAR MIX OF TASKS AS WELL AS THE FACILITY 
MESH. WHEN ALL OPENED RUNS ARE PROGRESSING, AN ADDITIONAL RUN IS 
INITIATED IF POSSIBLE. IF THE INITIAL FACILITY REQUIREMENTS Of 
THOSE RUNS OF THE HIGHEST PRIORITY CANNOT BE MET, RUN SELECTIO~ IS 
HELD UNTIL A FACILITY CHANGE OCCURS. 

IF IT BECOMES EVIDENT THAT A DEADLINE RUN WILL NOT BE COMPLETED 
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ON TIME VIA THE NORMA~ SCHEDU~ING ALGORITHM(VIA THE POWER OF ITS 
PRIORITY LETTER ONLY), THE RUN IS INITIATED IMMEDIATELY, REGARO­
LESS OF ITS PRIORITY, AND IF NECESSARY ITS TASKS ARE GIVEN HIG~ 
PRIORITY IN THE STATEMENT AND CORE QUEUES. THE ESTIMATED RUNNING 
TIME OF THE ACTIVE RUNS IS USED AS A GAUGE AS TO WHEN A DEADLINE 
RUN SHOULD BE INITIATED, THE AMOUNT OF CPU TIME AVAILABLE TO 
BATCH RUNS, AS OPPOSED TO DEMAND AND REAL TIME, ALSO COMES INTO 
PLAY. 

IN ORDER TO ACCOMMODATE DEADLINE RUNS, THE .READY' TASKS OF THE 
CORE QUEUE(THOSE ENTERED BY THE COARSE SCHEOULER) FA~L INTO ONE OF 
FOUR CLASSES AS SHOWN BELOW, THE DYNAMIC ALLOCATOR CONSIDERS THE 
CLASSES IN THE ORDER SHOWN AND IS RESTRICTED TO SELECTING ~ROM THE 
FIRST CLASS THAT IS NOT VOID. 

1. CRITICAL DEADLINE • THOSE FOR WHICH CORE MUST SE MAOE 
AVAILAB~E IMMEDIATELY, AT THE 
EXPENSE OF TEMPORARILY SUSPENDING 
OTHER PROGRAMS FROM CORE IF 
NECESSARY(EXCLUDING REALwTIME). 
SELECTION IS RESTRICTED TO A 
PARTICU~AR TASK. 

2. SEMIwCRITICAL DEADLINE • THOSE FOR WHICH CORE IS TO BE MADE 
AVAILABLE AT THE EXPENSE OF 
IMPOSING A WAlTON FURTHER CORE 
ASSIGNMENT UNTIL SUCH TIME AS CORE 
IS RELEASED VIA TASK TERMINATIONS, 
SELECTION IS RESTRICTED TO ~ 
PARTICUL.AR TASK. 

3. DEADLINE THOSE THAT HAVE BEEN DECLARED 
'DEADLINE' BUT FROM WHICH THE 
DYNAMIC ALLOCATOR 15 STILL FREE 
TO CHOOSE THE PARTICULAR TASK, EOR 
BEST ·CORE·FIT' AND MINIMUM OVER­
HEAD. SAME AS ABOVE CLASS EXCEPT 
SELECTION IS·NOT RESTRICTED TO 
A PARTICULAR TASK. 

~. NORMAL - THOSE FROM WHICH THE DYNAMIC 
ALLOCATOR IS FREE TO CHOOSE ON A 
'BEST-FIT' BASIS, GIVING PREFER~ 
ENCE TO THOSE WITH THE HIGHEST 
PRIORITY LETTER IF CORE REQUIRE~ 
MENTS ARE THE SAME. . 

A DEADLINE TASK MAY BE FOUND IN ANY ONE OF THE FOUR CLASSES, 
DEPENDING ON HOW CRITICAL IT 15. C~ASS 4 IS CONSIDEREO THE NORMAL 
WAY IN WHICH TASKS ARE SELECTED FOR EXECUTION. TASKS MARKED AS 
REALwTIME ARE AUTOMATICALLY P~ACED IN C~ASS 2 UNLESS A DEADLINE IS 
ALSO SPECIFIED IN WHICH CASE THEY MAY BE MOVED TO CLASS 1 WHERE 
CORE AREA IS IMMEDIATELY MAOE AVAILABLE(BARRING THE PRESENCE OF 
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OTHER C~ASS 1 TASKS), AS AN EXAMP~E, REAL TIME RUNS MAY HAVE A 
HIGH PRIORITY, 'A' FOR INSTANCE, IN WHICH CASE THEY ARE IN A HIGH 
PRIORITY GROUP FOR RUN INITIATION AND CORE IS ACQUIRED AS SOON AS 
IT BECOMES AVAILABLE VIA OTHER TASK TERMINATIONS, OR A DEADLINE 
MAY A~SO BE SPECIFIED, WHICH CAN CAUSE IMMEDIATE RUN INITIATION, 
THE HIGHEST PRIORITY IN THE STATEMENT QUEUE FOR GETTING 
FACILITIES, AND THE SUSPENSION OF EXECUTING TASKS IN ORDER TO 
CREATE CORE SPACE, THE DEADLINE CAN OF COURSE BE APPLIED TO ANY 
TYPE OF BATCH RUN, HOWEVER IT SHOULD BE uSED WITH SOME FORETHOUGHT 
SINCE IT CAUSES INTERRUPTION OF THE NORMAL SCHEDU~XNG METHODS. 

AS MENTIONED PREVIOuSLY, THE DYNAMIC ALLOCATOR RETURNS SUSPEN­
DED TASKS TO THE CORE QUEUE FOR ~ATER SELECTION. THE SUSPENDED 
TASKS FALL INTO TWO CLASSES: 

1. SUSPENDEO CRITICAL DEADLINE - SUSPENDED BECAUSE OF REAL~ 
TIME OR DEADLINE CORE 
EXPANSIONS. 

2, NORMAL SUSPENDED - SUSPENDED FOR ANY NUMBER OF 
REASONS(REAL-TIME, DEADLINE, 
DEMAND, AS WELL AS 'NOBMAL' 
TASK EXPANSIONS), 

THE CORE QUEUE THEN, IS A SEVEN LEVEL QUEUE WITH ONE LEVEL TO 
INDICATE THE ACTIVE TASKS(NO SELECTION FROM THIS LEVEL) AND SI~ 
LEVELS FOR THE SIX CLASSES OF TASKS THAT ARE WAITING FOR CORE 
ALLOCATION. WHEN THE DYNAMIC ALLOCATOR SELECTS A TASK, IT MUSt BE 
TAKEN FROM THE LOWEST NUMBERED LEVEL THAT CONTAINS AN ENTRY, 

LEVEL A .. ACTIVE 

LEVEL 1 .. SUSPENDED CRITICAL DEADLINE 
LEVEL 2 • CRITICAL OEADLINE 
LEVEL 3 .. NORMAL SUSPENDED (INCLUDES THOSE STILL CLASSED AS 

LEVEL 4 OR 5) 
LEVEL ~ - SEMI-CRITICAL DEADLINE 
LEVEL 5 - DEADLINE 
LEVEL 6 "" NORMAL 

WITHIN LEVELS 1,2,_ ANO 5 EACH TASK HAS A SELECTION 'WEIGHT' BASED 
ON HOW CRITICAL THE RUN'S DEADLINE TIME APPEARS TO THE SYSTEM, 
THE SELECTION WEIGHT IS SUBJECT TO CHANGE AS THE DYNAMIC 
ALLOCATOR COR COARSE SCHEDULER) PERIODICALLY EXAMINES THE SySTEM 
LOAD, AT LEVELS 1,2,AND ~, THE DYNAMIC A~LOCATOR IS RESTRICTED TO 
SE~EeTING THE TASK THAT HAS THE HIGHEST 'WEIGHT', AT LEVEL 5 ANY 
TASK MAY BE SELECTED, WITH DEADLINE 'WEIGHT' GIVEN CONSIDERATION 
IF CORE REQUIREMENTS ARE THE SAME. A TASK AT LEVEL 3 OR 6 EITHER 
HAS NO DEADLINE SPECIFICATION ON ITS RUN STATEMENT, OR THE TIME 
A~LOWEO TO COMPLETE THE RUN IS SUCH THAT THE DEADLINE 
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SPECIFICATION IS AS YET BEING IGNORED IN FAVOR OF NORMAL 
SCHEDULING BASED ON THE PRIORITY LETTER. AS INDICATED EARLIER, AT 
THESE LEVELS THE DYNAMIC ALLOCATOR IS FREE TO CHOOSE, IN 
PRI0RITY-~ETTER ORDER, ANY TASK THAT WILL 'BEST-FIT'OR CAUSE 'HE 
LEAST TASK-SHIFT TO MAKE CORE AVAILABLE. WHEN A TASK TERMINATES, 
FURTHER TASK SELECTION BY THE DYNAMIC A~LOCATOR IS INHIBITED UNTIL 
SUCH TIME AS THE NEXT TASK OF THE RUN CAN BE PLACED IN THE 
CORE~QUEUE, IF THIS P~ACEMENT CAN BE DONE WITHOUT DELAy, THIS 
INSURES THAT A RUN MAINTAINS ITS RIGHTFUL PLACE AS FAR AS CORE 
ALLOCATION IS CONCERNED. IT SHOULD BE KEPT IN MINO THAT NORMALLY' 
BARRING SEVERE DEADLINE SPECIFICATIONS, ONLY LEVELS 3 ANO 6 
CONTAIN ENTRIES. 

ONCE A TASK HAS BEEN ACTIVATED BY THE DYNAMIC ALLOCATOR ANO 
SUBSEQUENTLY TERMINATES, ADDITIONAL CONTROL STATEMENT 
INTERPRETATION IS NECESSARY IN ORDER TO CONTINUE WITH THE EVENTS 
CALLED FOR IN THE RUN. THIS ADDITIONAL INTERPRETATION IS DONE IN 
THE ORDER OF TERMINATION, IF THE TASK JUST TERMINATED WAS A 
WORKER EXECUTION, AS OPPOSEO TO A SYSTEM PROCESSOR EXECUTION, THE 
SYSTEM PLACES A TEMPORARY HOLD ON THE CORE EXECUTION AREA AND 'HE 
MASS STORAGE EXECUTION AREA, THIS IS DONE BECAUSE IT IS POSSIBLE 
THAT ~PMO CONTRO~ STATEMENTS WILL BE FOUND, REQUESTING DUMPS Of 
THE EXECUTION AREA, IF INSPECTION OF THE CONTROL STREAM TURNS UP 
A QPMD STATEMENT, THE CORE EXECUTION AREA IS SAVED ON MASS STORAGE 
ANO USED AS INPUT TO THE ~PMO PROCESSOR, WHICH IS THE NEXT TASK TO 
BE EXECUTED, IF SNAPSHOT DUMPS WERE TAKEN DURING THE EXECUTION, 
THE DIAGNOSTIC EDITOR WILL AUTOMATICALLY BE CALLEO AS THE NEXT 
TASK TO BE EXECUTED, ADDITIONAL INTERpRETATION OCCURS PRIOR TO 
THE EXECUTION OF THE DIAGNOSTIC EDITOR SUCH THAT CORE CAN BE SAVED 
AND RELEASED AS SOON AS POSSI8LE, THE EDITING OF DUMPS OCCURS 
WITHIN THE NORMAL PRIORITY CONSTRAINTS OF THE RUN. 

7,3,4.2. DEMAND SCHEDULING 

THE COARSE SCHEDULING OF DEMAND RUNS IS SOMEWHAT OIFFERENT FROM 
THAT OF BATCH RUNS. IT IS ASSUMED THAT THE READER 15 FAMILIAR 
WITH THE PRECEDING SECTION, 

AS DEMANO RUNS APPEAR IN THE RUN QUEUE, THEY ARE INITIATEO, 
IMMEDIATELY. IN THE COARSE SCHEDULING OF DEMAND RUNS, THE 
DEADLINE, START-TIME, ANO RUNNING TIME ARE OF NO SIGNIFICA~C~ AND 
NEED NOT BE SUBMITTED ON THE ~RUN STATEMENT, ONLY THE PRIORITY 
LETTER, ONE OF THE LETTERS A THRU Z, IS USED, IT IS USED TO 
RESOLVE CONFLICTS ON GAINING EXTERNAL FACILITY ASSIGNMENTS ANO TO 
GIVE CERTAIN PRIVILEGES IN CPU SWITCHING IF AN OVER~OAD SITUATION 
EXISTS SUCH THAT NOT A~L REMOTE TERMINALS CAN BE GIVEN THE DESIRED 
RESPONSE TIME(OISCUSSEO IN SECTION ON OYNAMIC ALLOCATOR), 

AT A GIVEN TIME THE DEMAND USER IS IDLE, IN CONVERSATION WITH 
THE EXECUTIVE ON A CONTROL STATEMENT LEVEL, OR IN CONVERSATION 
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WITH A PARTICU~AR CONVERSATIONA~ PROCESSOR OR WORKER PROGRAM ON A 
SOURCE ~INE LEVE~. THIS DISCUSSION IS CONCERNEO MAIN~Y WITH T~E 
CASE OF THE OEMAND USER BEING CONVERSATIONAL WITH THE SYSTEM ON A 
CONTROL STATEMENT LEVEL. 

THE PROCEDURES FOLLOWED DURING THE INITIATION ANO EXECUTION OF 
A DEMAND RUN ARE STRAIGHT FORWARD. THE USER MAKES CONTACT WITH 
THE INPUT SYMBIONT AND SUBMITS A QRUN STATEMENT, THE ;RUN REQUEST 
IS PROCESSED BY THE COARSE SCHEDULER AND THE USER IS FREE TO 
SUBMIT ANOTHER CONTROL STATEMENT, THE COARSE SCHEDULER IS AGAIN 
KEYED WHEN THE NEXT CONTRO~ STATEMENT HAS BEEN RECEIVED BY THE 
INPUT SYMBIONT. IN MOST CASES, AT LEAST FOR THE CONTROL STATEMENT 
ITSELF, THE INPUT WILL NOT GO TO MASS STORAGE BUT WILL BE LEFT IN 
CORE BY THE SYMBIONT FOR IMMEDIATE ACCESS BY THE COARSE SCHEDULER, 
SINCE MANY USERS MAY BE SUBMITTING STATEMENTS AT ONCE, A QUEUE OF 
CONTRO~ STATEMENTS(ONE PER DEMAND USER) MAY BUI~O UP AT THE COARSE 
SCHEDU~ER ~EVEL. THE COARSE SCHEDULER IS EITHER IN THE PROCESS OF 
ACTING ON A REQUEST OR STANDING BY FOR THE NEXT STATEMENT TO BE 
SUBMITTED, 

EACH CONTROL STATEMENT SUBMITTED BY THE DEMAND USER IS 
IMMEDIATELY PLACED IN THE STATEMENT QUEUE(OESCRIBED EARLIER). 
(ONCE A RUN IS OPENED, DEMAND OR BATCH, IT HAS AN ACKNOWLEDGED 
ENTRY IN THE STATEMENT QUEUE. EVEN THOUGH THIS ENTRY SIMPLY MARKS 
THAT THE RUN IS IN A WAIT-STATE UNTI~ SUCH TIME AS THE NEXT 
STATEMENT IS INTERPRETED.) NORMALLY A CONTROL STATEMENT CAN BE 
SATISFIED IMMEOIATELY(WITHIN A REASONABLE RESPONSE TIME). AN 
EXCEPTION TO THIS IS WHEN FACILITIES. SUCH AS MAGNETIC TAPES, ARE 
CALLED FOR BUT NOT AVAILABLE, IN THIS CASE THE USER IS NOTIFIED 
AND CAN ELECT TO TAKE AN ALTERNATE ACTION OR WAIT UNTIL THE 
ASSIGNMENT CAN BE MADE. IF MORE THAN ONE DEMAND RUN IS WAITING 
FOR THE SAME FACILITY ANO THAT FACILITY BECOMES AVAILABLE, THE 
ASSIGNMENT IS MADE ACCORDING TO THE PRIORITY ~ETTERS OF THE DEMAND 
RUNS. THE MORE LIKELY CASE, FOR OEMAND MODE RUNS, IS THAT ONLY 
CORE AND MASS STORAGE ARE NEEDED IN ORDER TO SATISFY THE AtTION 
CALLED FOR ON THE USERS COMMAND. MASS STORAGE IS NORMALLY 
AVAILABLE AND CORE IS ALWAYS AVAILABLE FOR FREQUENT BUT SHORT 
PERIODS OF TIME. 

FOR BATCH RUNS, ONCE A TASK IS READY FOR EXECUTION IT IS PLACED 
IN THE CORE QUEUE(OESCRIBEO EARLIER) WHERE IT IS EXECUTED IN THE 
GENERAL MIX OF BATCH TASKS BUT NOT NECESSARILY IMMEDIATELY OR 
WITHIN A CERTAIN RESPONSE TIME(EXCEPT FOR DEADLINE ~OBS). FOR 
DEMAND MODE RUNS, WHEN A TASK IS READY FOR CORE SPACE IT IS 
INTRODUCED INTO A SPECIAL QUEUE CALLED THE CORE-SWAP QUEUE, WHERE 
IT IS GIVEN CORE SPACE ANO CPU TIME AS SOON AS ITS TURN COMES UP, 
WHICH WILL BE ALMOST IMMEDIATE SINCE EACH TASK IN THE CORE~SWAP 
QUEUE IS GIVEN A CONTROLLED AMOUNT OF CPU TIME PRIOR TO BEING 
INTERRUPTED AND POSSIBLY SWAPPED OUT TO MASS STORAGE, THERE MAY 
BE CORE AVAILABLE OF COURSE, WITHOUT HAVING TO SWAP OUT OTHER 
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DEMAND TASKS, DEPENDING ON THE CURRENT SYSTEM LOAD. IT IS ALSO 
POSSIBLE THAT BATCH JOBS WILL GET SUSPENDED FROM CORE(SUSPENSION 
BEING FOR A LONGER PERIOD OF TIME THAN A SWAP), IN ORDER TO MEET 
THE RESPONSE TIME FOR DEMAND REQUESTS. NORMALLY HOWEVER, ASSUMING 
A HEAVY BATCH LOAD, THE TOTAL CORE SPACE BEING USED BY DEMAND 
TASKS IS SUPPRESSED AS MUCH AS POSSIB~E AS LONG AS REASONABLE 
RESPONSE TIMES ARE BEING MET. IF THE CORE-SWAP QUEUE WERE TO BE 
EXAMINED, AT ONE TIME IT MIGHT SHOW AL.L TASKS RESIDING IN CORE, 
AND AT ANOTHER THAT ALL TASKS BUT ONE HAVE BEEN SWAPPEO OUT TO 
MASS STORAGE, DEPENDING ON THE CURRENT SySTEM LOAD. THE CORE-SWAP 
QUEUE THEN, SHOWS DEMAND TASKS TO BE IN ONE OF THE FOL.~OWING 
STATES: 

1. ACTIVE - IN CORE AND AVAILABLE FOR EXECUTION, 
2. SWAPPED-OUT - PREVIOUSL.Y ACTIVATED BUT MOMENTARILY 

SWAPPED TO MASS STORAGE IN FAVOR OF 
ANOTHER DEMAND TASK - aUT CAN BE EXECUTED 
AGAIN AS SOON AS CORE IS MADE AVAILABLE. 

3. READY - NOT YET INITIATED BUT READY FoR CORE 
A~LOCATION. THIS STATE IS THE SAME 
IN ALL RESPECTS TO THE ,SWAPPED-OUT' 
STATE, EXCEPT FOR AN INITIAL-LOAD 
RATHER THAN ARE-LOAD. 

OF THE SWAPPED-OUT TASKS, ONLY THOSE THAT ARE STILL IN ~EEO OF 
EXECUTION ARE REPRESENTED IN THE COREwSWAP QUEUE, AN ADDITIONAL 
STATE IS THE 

INPUT-WAIT STATE 

WHERE THE TASK MAY ALSO BE SWAPPED OUT, BUT HAVING REACTED TO THE 
LAST INPUT AND NOT YET RECEIVED THE NEXT COMMAND, IT IS NOT IN 
NEEO OF CPU TIME, WHEN THE INPUT IS RECEIVED, THE TASK IS MOVED 
TO THE 'SWAPPED-OUT' STATE IN THE CORE-SwAP QUEUE. THE DYNAMIC 
ALLOCATOR SELECTS TASKS FROM THE CORE-SWAP QUEUE IN A MANNER SUCH 
AS TO BEST MEET USER RESPONSE TIMES. 

WHEN THE USER IS IN CONVERSATION WITH A PROCESSOR OR WORKER 
PROGRAM, ON A SOURCE LINE LEVEL, IT IS THE JOB OF THE DYNAMIC 
ALLOCATOR AND REMOTE SYMBIONTS TO HAND~E THESE COMMUNICATIONS(IS 
OPPOSED To THE COARSE SCHEDULER WHEN THE CONVERSATION IS ON A 
CONTROL STATEMENT LEVEL), THE DYNAMIC ALLOCATOR CONTROLS THE CPU 
TIME GIVEN TO A DEMAND TASK wITH THE IDEA THAT THE TASK WILL 
REACT(OUTPUT), ANO GO INTO A VOLUNTARY WAIT-STATE UNTI~ SUCH TIME 
AS AN INPUT SOuRCE ~INE 15 RECEIVED. WHEN THE TASK REACTS. THE 
DYNAMIC ALLOCATOR NOTIFIES THE OUTPUT SYMBIONT OF THE PRESENCE OF 
AN OUTPUT MESSAGE AND HOLDS THE TASK FoR FURTHER EXECUTION UNTIL 
SUCH TIME AS KEYED BY THE INPUT SYMBIONT THAT AN INPUT MESSAGE IS 
PRESENT. AT THIS TIME THE TASK IS PUT BACK INTO THE ACTIVE CYCLE 
AND GIVEN ITS SHARE OF CPU TIME. THE TIME-SHARED TASK MAY OR MAY 
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NOT HAVE BEEN SWAPPED OUT PRIOR TO REACTING AND lOR BETWEEN 
INTERACTION WITH THE USER. THE POINT BEING THAT THE COARSE 
SCHEDULER IS BYwPASSED WHEN THE CONVE.RSATION 15 NOT ON THE 
EXECUTIVE CONTRO~ STATEMENT LEVEL, WHEN THE TASK EVENTUALLY 
TERMINATES, THE COARSE SCHEOU~ER IS PUT BACK INTO P~AY FOR 
POST.PROCESSING ANO IN ANTICIPATION THAT THE NEXT CONTROL 
STATEMENT WILL BE FORTHCOMING FROM THE REMOTE USER. THE NEXT 
CONTROL STATEMENT COULD CALL FOR THE EXECUTION OF ANOTHER TASK OR 
FOR RUN CLOSEOUT, 

IT IS IMPORTANT TO NOTE THAT THE DEMAND USER HAS THE ENTIRE 
SYSTEM AT HIS DISPOSAL AND HAS THE SAME CAPABILITIES AS DOES THE 
BATCH USER,BUT MORE IMPORTANT, THE USE OF THE SYSTEM IS A'AILABLE 
'ON DEMAND', 

7,3,4,3, SUMMARY 

IN SUMMARY, THE TASKS(PROGRAMS) OF DEMAND RUNS GET ENTERED INTO 
THE CORE~SWAP QUEUE, AS OPPOSEO TO TH~ CORE QUEUE FOR BATCH RUNS. 
BOTH QUEUES, THE 

CORE QUEUE • FOR BATCH TASKS, AND THE 
CORE-SWAP QUEUE • FOR DEMAND TASKS, 

ARE BASIC QUEUES USED BY THE DYNAMIC ALLOCATOR IN CONTROLLING CORE 
SPACE AND CPU TIME AL~OCATION. 

FOR EACH RUN INITIATEO(OPENEO), THE COARSE SCHEDULER PREPARES A 
PROGRAM CONTRO~ TABLE(PCT) WHICH IS MAINTAINED DURING THE 
PROCESSING OF THE RUN, THIS TABLE CONTAINS CERTAIN FIXED 
INFORMATION, SUCH AS RUN~ID, ESTIMATED RUNNING TIME, ETC •• AS WELL 
AS VARIABLE INFORMATION SUCH AS THE CURRENT FACILITIES ASSIGNED, 
THE CORE REQUIREMENTS OF THE PARTICULAR TASK BEING EXECUTED, ETC, 
NOT ALL INFORMATION IN THE PCT IS NEEDED BY THE DYNAMIC ALLOeATOR 
IN THE COURSE OF SELECTING AND EXECUTING A TASK, ONCE A TASK IS 
SELECTED, THE DYNAMIC ALLOCATOR CALLS ON NON-RESIDENT SETUP 
ROUTINES TO TAKE ADDITIONAL INFORMATION FROM THE PCT AND MAKE IT 
AVAILABLE TO VARIOUS PORTIONS OF THE SYSTEM(I/O PERIPHERAL 
ASSIGNMENTS ARE MADE AVAILABLE TO THE 1/0 CONTROL SECTION, FOR 
INSTANCE), THE CONTROL TABLE IS MAINTAINED BY THE DYNAMIC 
ALLOCATOR DURING THE EXECUTION OF A TASK, AND RETURNED TO THE 
COARSE SCHEDULER WHEN THE TASK TERMINATES. 

7.3,5, THE DYNAMIC ALLOCATOR 

7.3,5,1. GENERA~ 

THE FUNCTION OF THE DYNAMIC A~LOCATOR(OA) IS THE 'DYNAMIC, 
AL~OCATION OF CPU TIME AND CORE SPACE TO THE CURRENT MIX OF 
TASKS(PROGRAMS), WHERE 'THE CURRENT MIX' IS DETERMINED BY THE 
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PARTICU~AR GROUP OF RUNS PRESENT~Y BEING PROCESSED. IN THE COORSE 
OF ALLOCATING CPU TIME FOR COMPUTATION, BASED ON PRIORITY LETTERS, 
DEADLINE TIMES, ETC" THE DYNAMIC ALLOCATOR NECESSARI~Y CONTROLS 
THE AL~OCATION OF CORE SPACE FOR EXECUTION, AS WE~L AS THE 
MOVEMENT OF PROGRAMS TO AND FROM MASS STORAGE AS DEMAND PROGRAMS 
ARE SWAPPED OR BATCH PROGRAMS ARE SUSPENDED ANO SUBSEQUENTLY 
REINITIATED, ASSUMING THAT MORE THAN ENOUGH REQUESTS EXISl FOR 
THE FACILITIES OF THE COMPUTER(FACILITIES BEING MAINLY SPACE AND 
TIME), IT IS THE JOB OF THE OYNAMIC ALLOCATOR TO MAKE AN EQUITABLE 
ALLOCATION OF THESE FACILITIES IN ORDER TO BEST SERVE THE VARIED 
INTERESTS OF ALL USERS. THE ALLOCATION IS BASED ON THE TJPE OF 
TASKS(REA~-TIME, DEMAND, ANO BATCH), AS WELL AS ON THE PRIORITIES 
AND RESPONSE TIMES WITHIN A PARTICULAR TYPE. THE BASIC IOEA UNDER 
WHICH THE DYNAMIC AL~OCATOR OPERATES IS THAT THE PRIMARY ~ONCE8N 
OF ANY COMPUTING INSTAL~ATION IS THE COMPLETION OF BATCH RUNS AT 
THE REQUIRED DEADLINE(WITHIN THE LIMITATIONS OF THE OPERATING 
ENVIRONMENT), WHI~E AT THE SAME TIME ATTEMPTING TO MAINTAIN THE 
REQUIRED RESPONSE TIMES FOR DEMANO USERS, WITHIN THIS DYNAMIC 
OPERATING ENVIRONMENT, THE DIVIOING LINE BETWEEN DEMAND AND BATCH 
PROGRAMS IS SUBJECT TO CONSTANT CHANGE AS EMPHASIS IS P~ACED UPON 
ALLOCATING TIME TO BATCH RUNS APPROACHING THE REQUIRED COMPLETION 
TIME. 

THE DYNAMIC ALLOCATOR PREPARES THE SWITCH LIST USED BY THE 
DISPATCHER IN GIVING CONTROL TO PROGRAMS RESIDENT IN CORE AND 
SWITCHING AMONG THEM AS VARIOUS EVENTS AND CONTINGENCIES ARISE. 
THE OA(DYNAMIC ALLOCATOR) PERIODICA~LY ADJUSTS THE SWITCHING LEVEL 
OF PROGRAMS OR CLASSES OF PROGRAMS So AS TO FORCE THE CPU TIME TO 
BE USED IN A PARTICULAR MANNER BASED ON DEADLINES, PRIORITIES, AND 
INTERACTION RATES AS WE~L AS CERTAIN OVERAL~ CONSTRAINTS AS TO HOW 
CPU TIME SHOULD BE SHARED AMONG THE DIFFERENT TYPES OF 
PROGRAMS(DEMANO VERSYS BATCH, FOR EXAMP~E). 

THE OA IS ST1MU~ATEO BY CHANGES IN THE SYSTEM ENVIRONMENT AND 
BY A TIMED INTERVA~ THAT AL~OWS A PERIODIC APpRAISA~ OF THE 

SYSTEM STATUS, EXAMPLES OF ENVIRONMENTAL CHANGES WHICH CAUSE 'HE 
OA TO BE KEYED ARE ACTIONS SUCH AS LIST~O BELOW: 

1. THE COARSE SCHEDULER MAOE A NEW TASK AVAILABLE FOR 
EXECUTION. 

2. AN EXECUTING pROGRAM IS REQUESTING ADDITIONAL CORE 
SPACE OR DESIRES TO RELEASE CORE SPACE. 

3. THE SySTEM HAS RECEIVED THE NEXT COMMAND FOR A DEMAND 
PROGRAM AND THE PROGRAM IS TO BE CONSIDEREO FOR 
EXECUTION, 

ON A TIMED INTERVAL(OR WHEN KEYED AS ABOVE), THE DA MAY DISCOVER 
THAT CERTAIN AO~USTMENTS MUST BE MADE IN THE WAY CPU TIME(AND/OR 
CORE SPACE) IS BEING USEO. SOME OF THE CONDITIONS WHICH THE OA 
DETECTS ARE AS FOLLOWS: 
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1. AN ADJUSTMENT MUST BE MADE SO THAT A PARTICU~AR BATCH 
PROGRAM WI~~ BE COMP~ETED AT THE REQUIRED DEAOLINE. 

2. THE TOTA~ CPU TIME Wl~L NOT BE SHAREO PROPER~Y AMONG 
THE DIFFERENT TYPES OF PROGRAMS(OEAOLINE BATCH VERSUS 
OEMAND, FOR EXAMPLE) UN~ESS AN ACJUSTMENT 15 MADE, 

PAGE: 

3. THE RESPONSE TIMES FOR DEMAND USERS WI~L DEGENERATE 
UNLESS AN ADJUSTMENT IS MAOE(BECAUSE OF A RECENT CHANGE 
IN THE REQUIREMENTS OF OTHER pROGRAMS), 

THE DYNAMIC A~~OCAToR STIMULATES OTHER PORTIONS OF THE 
EXECUTIVE AS CHANGES IN SYSTEM STATUS OCCUR. FOR EXAMPLE, THE 
COARSE SCHEDULER IS KEyED WHEN ALL BATCH TASKS IN THE CORE QUEUE 
HAVE BEEN INITIATED. THIS ALLOWS THE COARSE SCHEDULER THE 
OPPORTUNITY TO OPEN A NEW RUN. 

7.3,5.2. CORE A~LOCATI0N 

WHEN THE TIME·SHARING OF CORE 15 APPROPRIATE, TH~ OA IS 
RESPONSIB~E FOR INITIATING THE CORE SWAP' I.E., THE WRITING OF ONE 
PROGRAM TO MASS STORAGE AND REP~ACING IT IN CORE WITH ANOTHER, SO 
THAT REASONABLE RESPONSE TIMES CAN BE ASSURED. THE OA CALLS O~ 
THE CORE CONTENTS CONTRO~ ROUTINE FOR THE MOVEMENT OF PROGRAMS TO 
AND FROM MASS STORAGE AS WELL AS FOR THE MAINTENANCE OF THE TABLE 
REFLECTING THE CURRENT USE OF CORE(THE CORE MAP), IN BRIEF, CORE 
CONTENTS CONTROL (CCC) CONSISTS OF A SET OF SUBFUNCTIONS FOR 
CARRYING OUT SpECIFIC OPERATIONS, SUCH AS INITIA~ LOADING OF A 
TASK OR THE MOVEMENT OF A PROGRAM FROM CORE TO MASS STORAGE. THE 
OA ASSESSES CORE STORAGE AND THE SWITCH LIST AND CONSTRUCTS A LIST 

. OF OPERATIONS TO BE EXECUTED BY eec. THE OPERATIONS PERFORMED BY 
cec FOR THE DA ARE AS FOLLOWS. 

1. INITIAL LOAD PROGRAM 
2. RELOAD PROGRAM 
3. SWAP-OUT PROGRAM 
~. RELOCATE PROGRAM 
5. EXPAND PROGRAM 

CORE STORAGE IS ALLOCATED IN A MANNER SIMILAR TO THE 
ALLOCATION OF CPU TIME BY THE DISPATCHER, THIS METHOD IS ijSEO TO 
HELP INSURE THE PROPER USE Or CPU TIME (SEE SHARING BETWEEN PROGRAM 
TYPES ANQ CPU ALLOCATION), EXECUTIVE, ES1, AND REAL-TIME 
REQUESTS ARE HONORED BEFORE ALL OTH!RS, AND HONORED IN ORDER OF 
SWITCH ~IST LEVE~S, OEAO~INE REQUESTS ARE THEN HONOREe IN ORDER 
OF DEADLINE WEIGHTS. DEMAND AND BATCH REQUESTS ARE THEN ATTEMTEO 
IN ORDER OF SWITCH ~IST LEVELS. 

7.3.5.3, PROGRAM TYPES 

AMONG THE FOUR TYPES OF PROGRAMS, THE PRIORITY ON GAINING 
PROCESSOR TIME IS AS SHOWN BELOW, 

17 



UP-4144 
UNIVAC 1108 EXECUTIVE 

PROGRAMMER'S REFERENCE 

REAL-TIME TASKS 
CRITICAL.DEADLINE TASKS 
DEMANO TASKS 
BATCH TASKS 

7 
SECTION: PAGE: 

THE ABOVE ORDER DOES NOT NECESSARILY REPRESENT THE ORDER THAT THE 
TYPES OF PROGRAMS APPEAR ON THE SWITCH LIST, IN PRACTICE, THE 
TYPES OVERLAP EACH OTHER OEPENOING ON SUCH FACTORS AS; 

1. AMOUNT OF CPU TIME TO BE GIVEN TO A PARTICULAR CLASS. 
2. PRIORITY OF A PROGRAM (OR ACTIVITY) WITHIN A CLASS(TYPE). 
3. THE CPU TIME NEEDED ay A ~ARTICULAR PROGRAM(OR ACTIVITY) 

PRIOR TO ITS RELEASING CONTROL FOR 1/0 ACTION. 

THE SWITCH LIST IS OROERED SUCH THAT THOSE PROGRAMS THAT ARE 
HIGHLY REACTIVE(NEEO ONLY SHORT BURSTS BETWEEN 1/0 REFERENCES) 
TEND TO HAVE A HIGH PRIORITY REGARDLESS OF THEIR TYPE' HOWEVER THE 
OA IS FREE TO REORDER THE LIST SUCH THAT THE AMOUNT OF CPU TIME 
GIVEN TO EACH CLASS OF PROGRAMS IS AS SPECIFIED BY THE USER 
INSTALLATION(OISCUSSEO BE~OW). A SUCCEEDING SECTION CA~~EO tCeU 
AL~OCATION' DESCRIBES THE P~ACEMENT OF PROGRAMS AT SWITCHING 
~EVELS ANO POSSIB~E MOVEMENT TO NEW ~EVELS. THE FUNCTIONS OF THE 
EXECUTIVE ITSE~F ALSO APPEAR ON THE SWITCH ~IST AND THESE 
'EXECUTIVE FUNCTIONS' ARE INTERSPERSED WITH THE FOUR TYPES OF 
PROGRAMS. THE SWITCHING PRIORITY OF EXECUTIVE FUNCTIONS RANGE 
FROM OPERATIONS WHICH ARE AT A HIGHER pRIORITY THAN REAL·TIME 
PROGRAMS(MONITORING I/O CHANNELS IN ESI MODE, I/O INTERRUPT 
QUEUING, ETC.), TO THOSE OPERATIONS WHICH HAVE A PRIORITY ~UST 
ABOVE BATCH PROGRAMS(SCHEDULING OPERATIONS, SYMBIONT OPERATIONS, 
ETC.). CONTROL OVER THE SWITCH LIST BY THE EXECUTIVE(DISPATCHER) 
IS EXERTED AS A FUNCTION OF TIME(REAL-TIME C~OCK INTERRUPTS) AND 
AS A FUNCTION OF PERIPHERAL DEVICE ACTIVITY(I/O INTERRUPTS). 

7.3.5.~. SHARING BETWEEN PROGRAM TYPES 

AS MENTIONED EARLIER THE OYNAMIC ALLOCATOR INSURES THAT CERTAIN 
OVERALL RULES ARE ENFORCEO AS TO HOW CPU TIME IS SHARED AMONG THE 
FOUR TYPES OF PROGRAMS, REAL-TIME PROGRAMS ARE GIVEN CPU TIME AS 
NEEDED WITH DEADLINE BATCH, DEMAND, AND BATCH SHARING THE 
REMAINDER. ONCE THE DEADLINE TIME OF A BATCH RUN BECOMES 
CRITICAL, THE TASKS OF THE RUN ARE ASSURED A PERCENTAGE OJ THE 
REMAINING CPU TIME IN ORDER TO SATISFY THE COMPLETION TIME. 
NORMALLY, DEMAND PROGRAMS ARE ALLOWED TO OPERATE IN THE TIME 
REMAINING AFTER SATISFyING THE REAL-TIME ANO EXECUTIVE 
REQUIREMENTS AND THE TIME NECESSARY TO INSURE COMPLETIQN OF 
CRITICAL DEADLINE RUNS. THIS COULD MEAN THE COMPLETE SUPPRESSION 
OF DEMAND RUNS BY DEADLINE BATCH RUNS UNLESS SOME MINIMUM IS 
GUARANTEED. THE EXECUTIVE PROVIDES FOR THE .SHARING PERCENTAGES. 
SHOWN BELOW TO BE SPECIFIED AT SYSTEM GENERATION TIME (SEE SYSTEM 
GENERATION STATEMENTS - SHARING PERCENTAGES, AND INITIAL SySTEM) 
ANO VIA OPERATOR DIRECTION. 
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THESE VALUES ARE USED BY THE DYNAMIC ALLOCATOR ACCORDING TO THE 
FOLLOWING RULES: 

1. REAL-TIME PROGRAMS - GIVEN CPU TIME AS NEEDED. 
2. CRITICAL DEADLINE - GIVEN THAT PART OF THE REMAINING 

TIME NOT GUARANTEED TO DEMAND BY OMIN (SEE BELOW). 
3, OEMANO(OMIN) - DEMAND PROGRAMS ARE GUARANTEED "A MINIMUM 

PERCENTAGE(OMIN) OF THE TIME REMAINING AFTER REAL~TIME. 
THIS INSURES THAT DEAOLINE OR NORMAL BATCH RUNS WILL NOT 
COMPLETELY SUpPRESS OEMAND RUNS. 

~. DEMANO(DMAX) ~ DEMAND PROGRAMS ARE GIVEN A MAXIMUM 
PERCENTAGE(OMAX) OF THE TIME REMAINING AFTER REAL-TIME, 
WHICH WILL BE EXCEEDED ONLY IN THE EVENT OF OTHERWISE 
IDLE TIME. THIS IS ACTUALLY THE DIVIOING ~INE BETWEEN 
BATCH AND OEMAND RUNS, IF SOME MINIMUM AMOUNT OF CPU 

TIME IS GIVEN TO EACH CLASS OF PROGRAMS ON THE SWITCH ~lST, THIS 
GUARANTEES THAT AT ~EAST THE HIGHLY REACTIVE PROGRAMS(ACTIVITIES) 
ARE GIVEN A CHANCE TO FUNCTION • KEEPING 1/0 GEAR IN USE, ANO IN 
THE CASE OF DEMAND RUNS, KEEPING THE HIGHLY CONVERSATIONAL RUNS IN 
PROGRESS, THE SPECIFICATIONS OMIN AND DMAX SHOULD BE SET TO BEST 
MEET THE NEEDS OF THE pARTICULAR INSTALLATION, AN EXAMPLE FOR A 
PARTICULAR INSTALLATION MIGHT BE AS FOLLOWS; 

REAL-TIME PROGRAMS WHEN PRESENT USE APPROXIMATELY 20 PEReENT 
OF THE TOTAL CPU TIME. OMIN IS SET TO 15 PERCENT OF THE 
TIME REMAINING. WITH OMAX SET TO 60 PERCENT. WITH THESE 
SPECIFICATIONS wE SEE THAT IF A CRITICAL-DEADLINE TASK T~AT 
IS COMPUTE LIMITED WERE TO ENTER THE SYSTEM, IT WOULD GAIN A 
MAXIMUM OF 85 PERCENT OF THE CPU TIME LEFT AFTER REAL-TIME 
OPERATIONS • ASSUMING THAT THERE WERE ENOUGH DEMAND PROGRAMS 
TO USE 15 PERCENT. ON THE OTHER HAND, IN THE ABSENCE OF 
CRITICALwOEAOLINE RUNS, A HEAVY LOAD OF DEMAND RUNS CAN GAIN 
NO MORE THAN 60 PERCENT OF THE CPU TIME AFTER REA~·TIME, 
ASSUMING THERE ARE ENOUGH BATCH pROGRAMS TO USE 40 PERCENT. 

7,3,5.5, PROGRAM STATES 

THE VARIOUS PROGRAMS CURRENTLY BEING EXECUTED FALL INTO SEVERAL 
STATES DEPENDING ON THEIR ABILITY TO ACCEPT CONTROL, OR ON SOME 
ACTION TAKEN BY THE DYNAMIC ALLOCATOR IN SUPERVISING THE USE OF 
CPU TIME, THESE STATES ARE AS FOLLOWS: 

1) TERMINATED - PROCESSING BY THE PROGRAM IS COMPLETED, THE 
ONLY FURTHER ACTION TO BE UNDERTAKEN IS HOUSEKEEPING BY THE 
EXECUTIVE AND RECORDING SPECIFIED POST MORTEM DUMPS FOR FUTURE 
EDITING AND LISTING. 
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2) SUSPENDED ~ PROCESSING BY THE PROGRAM IS CURRENTLY 
INTERRUPTED TO ACCOMMOOATE A HIGHER PRIORITY JOB. THIS MAY RESU~T 
FROM EXPANSION OF A REA~~TIME PROGRAM, EXCESSIVE~Y LONG WAIT USER 
SPECIFICATION, PRECEDENCE GIVEN TO A MORE URGENT CATEGORY, ETC, 
USER SPECIFIED SUSPENSION MUST BE RESUM~D BY THE USER. OTHER 
SUSPENDED PROGRAMS ARE RESUMED AUTOMATICALLY BY THE EXECUTIVE, 
TASKS IN THIS STATE MAY STILL BE RESIDENT IN CORE, HOWEVER THEy 
ARE NORMALLY THOUGHT OF AS A BATCH TASK THAT HAS BEEN SUSPENDED 
FROM CORE OR A DEMAND TASK THAT HAS BE~N SWAPPED OUT 
INVOL.UNTARILY, 

3) WAITING. PROCESSING BY THE PROGRAM IS CURRENTLY INTERRU~TEO 
PENDING COMPLETION OF AN EXTERNA~ EVENT. THIS DIFFERS FROM THE 
SUSPENDED STATE IN THAT THE INTERRUPTION IS EXPECTED TO BE OF A 
RELATIVELY SHORT DURATION. THE WAIT STATE MAY 8E IMPOSED BY 
UNSATISFIED I/O REQUESTS, UNSATISFIED INTERNA~ REQUESTS FOR 
ACQUISITION OF FACI~ITIES OR OTHER REQUiREMENTS WHICH CANNOT BE 
IMMEDIATELY RESO~VEO. 

~) INPUT-WAIT • PROCESSING BY THE PROGRAM IS CURRENT~Y 
INTERRUPTED pENDING ANA~YSIS AND RESULTING ACTION TO BE TAKEN WHEN 
INPUT IS INTRODUCED ON THE DEMANO INPUT DEVICE. THE PROGRAM IS 
NOT A CANDIDATE· FOR CPU TIME UNTIL THE INPUT COMMAND IS RECEIVEO. 
TASKS IN THIS STATE MAY OCcupy CORE WHILE WAITING FOR THE INPUT 
COMMAND, HOWEVER THEY ARE NORMALLY THOUGHT OF AS HAVING BEEN 
SWAPPED OUT IN ORDER TO TIME-SHARE CORE WITH OTHER USERS. 

5) ACTIVE - PROCESSING BY THE PROGRAM IS CURRENT~Y IN PROGRESS 
OR CAN BE PLACED IN PROGRESS UPON EXAMINATION OF THE QUEUE BY THE 
SWITCHING FUNCTION. 

THE EXECUTIVE MAINTAINS A LIST OF OPERATIONAL PROGRAMS (THE 
FIVE STATES DESCRIBED ABOVE) AND SWITCHES CONTROL OF THE COMPUTER 
BETWEEN THE CURRENTLY ACTIVE PROGRAMS TO ACHIEVE THE BEST FACILITY 
UTILIZATION WITHIN THE REA~M OF NECESSARy REAL-TIME RESPONSE AND 
DESIRED INTERACTION RATES OF THE MIX OF PROGRAMS, 

7,3,5.6. TABLES AND QUEUES 

IN THE COURSE OF ALLOCATING TIME AND SPACE, THE DYNAMIC 
ALLOCATOR MAINTAINS NOT ONLY THE SWITCH LIST BUT ALSO A SET OF 
TABLES AND QUEUES REFLECTING THE STATE OF ALL AVAILABLE TASKS, 
INCLUDING THOSE NOT YET ~OADEO AND THOSE TEMPORARILY SUSPENDEO ON 
MASS STORAGE. THE MAIN TABLES AND QUEUES, AND THEIR USES, ARE AS 
FOL.LOWS: 

1. SWITCH LIST • USED BY THE DISPATCHER TO SWITCH CONTROL 
AMONG THE VARIOUS TASKS. MAINTAINED BY ·BOTH THE OA AND THE 
OISPATCHER. 
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2. CORE QUEUE - USED BY THE DA IN THE COURSE OF SELECTXNG NEW 
OR SUSPENDED BATCH TASKS, MAINTAINED BY BOTH THE OA AND 
COARSE SCHEDULER, (OISCUSSED IN COARSE SCHEOULER SECTION), 

3. CORE-SWAP QUEUE • uSED BY THE DA IN THE COURSE OF SELECTING 
NEW OR SWAPPED-OUT DEMAND TASKS. 

~, PROGRAM CONTROL TAB~E(PCT) - SUPPLIED BY THE COARSE 
SCHEDULER ANO USED BY THE OA TO MAINTAIN THE CURRENT STATUS 
OF A TASK AS IT PROCEEDS THROUGH EXECUTION. 

5. CORE MAP - USED AND MAINTAINED BY THE DA(VIA THE CORE 
CONTENTS CONTRO~ ROUTINE) IN ALLOCATING CORE SPACE. IT 
REFLECTS THE CURRENT USE OF CORE. 

6. TIME MAP - CONTAINS ALL HISTORICAL INFORMATION AS TO HOW 
THE CPU TIME IS SEING USED. VALUES ARE UPDATED BY BOTH THE 
DISPATCHER AND THE DYNAMIC ALLOCATOR, USED MAINLY BY THE 
DA IN DECIDING HOW CPU TIME SHOULD BE ALLOCATED IN THE 
FUTURE. 

7. MASS STORAGE MAP • REFLECTS THE LOCATION OF AL~ PROGRAMS 
CURRENTLY RESIDING ON MASS STORAGE AS WELL AS THE AREAS 
AVAILABLE FOR P~ACING ADDITIONAL TASKS. USED BY THE COURSE 
SCHEDULER, DYNAMIC AL~OCATOR, AND THE SWAP ROUTINE. 

THE DYNAMIC ALLOCATOR SUPERVISES THE USE OF CPU TIME BASED ON 
HISTORICAL INFORMATION FOUND IN THE TIME MAP, THE INFORMATION 
AVAILABLE IN THE TIME MAP IS AS FOLLOWS: 

1. THE AMOUNT OF CENTRA~ PROCESSOR TIME BEING USED BY EAeH 
CLASS OF PROGRAMS CREAL-TIME, CRITICAL-DEADLINE, DEMAND, 
ANO BATCH). AVAILABLE FOR THE LAST 6 SECOND PERIOD AS 
WELL AS AN AVERAGE OVER SEVERAL PERIODS. 

2. THE CPU TIME USED FOR EXECUTIVE FUNCTIONS, OTHER THAN 
THE SWAPPING OF DEMAND TASKS. 

3, IOLE TIME, 
~. TOTAL CPU TIME USED THUS FAR BY EACH RUN, 

IN ADDITION TO THE ABOVE INFORMATION, THE TIME MAP CONTAINS THE 
FOLLOWING FIXED INFORMATION: 

1, ESTIMATED RUNNING TJME(CPU TIME) FOR EACH BATCH TyPE 
RUN. 

2. DEADLINE TIME, IF SuPPLIED WITH BATCH RUN. 

THE TIME MAP, A~ONG WXTH A~~ OTHER INFORMATION MAINTAINED, AL~OWS 
THE OA TO MAKE ~UOGEMENTS AS TO WHETHER AO~USTMENTS SHOULD BE MADE 
IN THE SWITCHING PRIORITIES, IN THE BURSTS OF CPU TIME AL~OWEO AT 
A PARTICULAR PRIORITY, AND IN THE USE OF CORE STORAGE. FOR 
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EXAMPLE, THE DA MONITORS THE PROGRESS OF A DEADLINE RUN AND, AJTER 
MAKING PROJECTIONS BASED ON CURRENT INFORMATION, DECIDES WHETHER 
THE RUN WIL~ BE COMPLETED ON TIME UNOER THE PRESENT CONDITIONS. 
IF NOT, THE OA MAKES WHAT APPEARS TO BE THE NECESSARY ADJUSTMENTS 
IN THE USE OF TIME AND SPACE, THE RESULTS OF WHICH WILL BE 
EVALUATEO AT A LATER TIME. 

OTHER FUNCTIONS PERFORMED BY THE DYNAMIC A~LOCATOR' BUT NOT 
SPECIFICALLY MENTIONED BEFORE ARE, 

1. MAINTAINS COMPLETE SUPERVISION OVER THE DEMAND ENVIRONMENT. 
THIS INCLUDES COMMUNICATING WITH THE INPUT/OUTPUT SYMBIONTS, 
DRIVING THE SWAPPING MECHANISM, AND MAINTAINING THE STATUS OF 
RE-ENTRANT PROCESSORS, 

2. ACCEPTS UNSOLICITED KEYINS AS TO HOW THE COMPUTER SHOULD BE 
SHARED AMONG THE DIFFERENT TyPES OF PROGRAMS AS WELL CHANGES IN 
THE PRIORITY AND/OR OEAO~INE OF PARTICU~AR RUNS. 

3, RESPONDS TO EXTERNA~ INQUIRIES CONCERNING THE PREDICTEO OR 
CURRENT STATUS OF CURRENT RUNS. 

7.~.5,?, CPU ALLOCATION 

AS INDICATED EAR~IER' THE DYNAMIC AL~OCATOR IS RESPONSIB~E FOR 
BUILDING AND MAINTAINING THE SWiTCH ~IST USED BY THE DISPATCHER IN 
GIVING CONTROL TO PROGRAMS(ACTIVITIES) THAT ARE RESIDENT IN CORE 
AND ABLE TO ACCEPT CONTRO~. THE JOB OF THE DYNAMIC ALLOCATOR 
INCLUOES THE PERIODIC RESTRUCTURING OF THE LIST SUCH THAT DURING 
THE NEXT PERIOD, TH~ DISPATCHER WIL~ DISTRIBUTE CPU TIME IN THE 
MOST SUITABLE MANNER. DURING A GIVEN PERIOD, THE DISPATCHER 
SWITCHES CONTROL ACCORDING TO THE 'CURRENT' STRUCTURE OF THE LIST, 
A~WAYS GIVING CONTROL TO THE HIGHEST PRIORITY PROGRAM READY TO 
RUN. THE SWITCH LIST IS CONSTRUCTED SUCH THAT IN THE COURSE OF 
MAKING ADJUSTMENTS, VERY ~ITT~E WORK MUST BE DONE BY THE DYNAMIC 
ALLOCATOR. SWITCH ~IST ENTRIES THEMSELVES ARE NEVER MOVED, BU' 
RATHER THE 'POINTER$' TO THE ENTRIES ARE SIMPLY REORDE~EO. IN THE 
NORMAL CASE, ONLY MINOR ADJUSTMENTS ARE MADE TO THE SWITCH ~IST AT 
ANY ONE TIME. 

IN DISCUSSING THE ALGORITHMS OF THE DYNAMIC ALLOCATOR, IT IS 
ESSENTIA~ THAT THE NATuRE OF THE SWITCH LlST AND THE MECHANICS OF 
SWITCHING BE UNDERSTOOD. THE READER IS REFERRED TO SECTION 7.4, 
PRIOR TO CONTINUING WITH THIS DISCUSSION, IN BRIEF, THE SWITCH 
LIST IS A N LEVE~ LIST WHICH AL~OWS ANY NUMBER OF ENTRIES AT ANY 
LEVEL. LEVEL 1 IS THE HIGHEST PRIORITY ~EVEL WITH LEVEL N THE 
LOWEST, WHERE N IS A REASONAB~E VALUE. THE DISPATCHER SWITCHES 
ACCORDING TO THE FOLLOwING RU~ES: 

1. PROGRAMS(ACTIVITIES) AT LEVEL L HAVE PRIORITY OVER TASKS 
AT ~EVEL L+l. 

2. PROGRAMS WITHIN A LEVEL ARE TREATED EQUALLY AS FAR AS THE 
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PRIORITY ON GAINING CPU TIME IS CONCERNEO. THEY MAY HOWEVER 
BE GRANTED DIFFERENT AMOUNTS OF CPU TIME ONCE THEY GAIN 
CONTROLCSEE BELOW). . 

3. A PROGRAM LOSES CONTROL EITHER BY VOLUNTARY RELEASE OR BY 
HAVING CONTROL TAKEN BECAUSE A TIME LIMIT WAS EXCEEDED. 

THE TIME LIMIT(QUANTUM) FOR A PARTICU~AR TASK IS DETERMINED AS 
FOl.l.OWSI 

1. EACH LEVEL L OF THE SWITCH LIST HAS ASSIGNED A UNIQWE 
TIME-FACTOR CALLED T(MORE PROPERLY T SUB L). T IS LARGER 
AS THE LEVEL NUMBER INCREASES. CURRENTLY' THE VALUE OF T 
FOR LEVEL L IS 2 TO THE PO~ER L. LEVEL 1 THEN HAS A 
T VALUE OF 2, LEVEL 2 A VALUE OF ~, ETC. 

2. EACH PROGRAM(ACTIVITY) ON THE SWITCH LIST HAS AN ASSOCIATED 
ALLOCATION-FACTOR(A) AS ASSIGNED BY THE DYNAMIC ALLOCATOR. 
THROUGH SYSTEM GENERATION PARAMETERS THIS VALUE MAYBE 
ALTERED. A PRIORITY FACTOR (F) MAY ALSO BE SUPPLIED WHOSE 
EFFECT IS TO ALLOCATE VARYING AMOUNTS OF TIME BASED ON 
PRIORITY. 

3. THE TIME LIMIT, OR QUANTUMCQ), FOR A TASK IS THE PRooueT 
OF THE LEVEL TIME~FACTOR(T), ADJUSTED PRIORITY' AND THE 
TASK ALLOCATION FACTOR(A), OR Q:A*(l+P/F)*T. 

IT IS IMPORTANT TO NOTE THAT AS A PROGRAM IS MOVEO TO A DIFFERENT 
LEVEL, ITS QUANTUM IS AUTOMATICA~LY CHANGED, ASSUMING 'A' 15 NOT 
ADJUSTED, 

IF A TASK DOES NOT VOLUNTARILY RE~EASE CONTROL PRIOR TO 
EXCEEDING THE QUANTUM ALLOWED AT THE CURRENT LEVEL, IT IS 
MOVED TO THE NEXT HIGHER NUMBERED LEVEL(PRIORITY DECREASED 
aUT QUANTUM INCREASED). (A 'VO~UNTARY RELEASE OF CONTROL' 
IS DEFINED AS FOLLowsa FOR BATCH PROGRAMS, THE PROGRAM HAS 
RELEASED CONTRO~ WHILE WAITING FOR COMPLETION OF AN I/O . 
REQUEST - OF ANY TYPE. FOR DEMAND PROGRAMS, THE PROGRAM HAS 
RELEASED CONTROL WHILE WAITING FOR INPUT FROM THE REMOTE 
CONSOLE ONLY.) ALL TASKS HAVE AN 'INITIAL' LEVEL AT WHI!H 
THEY ARE REGISTERED PRIOR TO ANY ACTION' AND THIS IS THE 
LEVEL TO WHICH THEY ARE RETURNED WHEN REACTIVATED ON 
SATISFACTION OF THE WAIT CONDITION. 

THE MOVE FUNCTION IS DONE AUTOMATICALLY BY THE DISPATCHER, IN 
THAT THE DISPATCHER TAKES CONTROL FROM A TASK WHEN IT EXCEEDS tHE 
QUANTUM FOR THE CURRENT LEVEL. A DEMAND PROGRAM MAY UNDERGO 
SWAPPING PRIOR TO BEING GIVEN CONTROL AT THE NEW LEVEL, 

THE INITIAL LEVEL FOR A BATCH OR DEMAND PROGRAM IS AT LEVEL 
ZERO, 
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THE SWITCH ~IST IS CONSTRUCTED SUCH THAT THE FO~~OWING 
FUNCTIONS ARE AVAILABLE TO THE OA, 

ENTER ~ ENTER A TASK AT A PARTICULAR INITIAL LEVEL. 
SET - SET OR RESET THE ALLOCATION-FACTOR(A) FOR A 

PARTICULAR PROGRAM, 
MOVE - MOVE A TASK TO A DIFFERENT LEVEL. 
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MOVEl - MOVE, FROM A GIVEN LEVEL, ALL TASKS OF A PARTICULAR 
TYPE(SUCH AS DEMAND> TO A OIFFERENT INITIAL LEVEL. 

MOVE2 - MOVE ALL TASKS OF A PARTICULAR TYPE DOWN OR 
UP A GIVEN NUMBER OF LEVELS(TO NEW INITIAL LEVELS). 
THIS SERVES TO CHANGE THE RELATIONSHIP BETWEEN 
OTHER TYPES ANO THE TYPE SEING MOVED. 

IN STUOYING THE CPU ALLOCATION ALGORITHM, IT IS IMPORTANT TO 
NOTE THAT THE QUANTUM A~LOWED A PROGRAM AT A PARTICULAR LE,EL IS 
NOT NECESSARILY THE SAME AS IT 15 FOR OTHER PROGRAMS AT THAT 
~EVEL. 

7.3.6, CORE CONTENTS CONTROL(CCC) 

THE NATURE OF THE 1108 HAROWARE MAKES FEASIB~E THE DYNAMIC 
RELOCATION OF PROGRAMS RESIDING IN CORE STORAGE IN ORDER TO 
PROVIDE A MORE EFFECTIVE MULTI-PROGRAMMING ENVIRONMENT. THIS MAKE 
POSSIBLE THE RE-ARRANGEMENT OF THE CONTENTS OF CORE STORAGE 
WHENEVER NECESSARY TO pROVIDE CONTIGUOUS BLOCKS OF UNUSEO CORE. 
WITHIN THE 1108 EXECUTIVE SYSTEM, THE CORE CONTENTS CONTROL 
ROUTINE IS RESPONSIBLE FOR THE NECESSARY MOVEMENT OF PROGRAMS 
WITHIN CORE STORAGE, AS WELL AS FOR MAINTAINING INFORMATION 
DESCRIBING THE MAKE-UP OF CORE STORAGEwI.E •• WHAT PROGRAMS ARE IN 
CORE. WHERE EACH OF THESE IS ~OCATEO, ANO WHAT AREAS OF CORE 
STORAGE ARE AVAILAB~E FOR USE. THIS ROUTINE ISA~SO RESPONSIB~E 
FOR INITIATING THE ~OAOING OF ANY REQUIRED PROGRAMS. AND FOR 
CARRYING OUT ANY 'CORE-SWAPS' CALLED FOR BY THE DYNAMIC ALLOCATOR. 

CORE STORAGE IS INITIALLY ASSIGNED TO EACH TASK ACCORDING TO 
ITS IMMEDIATE REQUIREMENTS. AS THESE REQUIREMENTS CHANGE, THE 
USER MAY REQUEST ADOITIONA~ CORE STORAGE SPACE, OR HE MAY RELEASE 
SPACE TO AID IN OPTIMIZING SySTEM PERFORMANCE. 

THE ASSIGNMENT OF CORE STORAGE SPACE FOR THE TRANSIENT eORTIONS 
OF THE RESIOENT IS HANOLED DIFFERENT~Y WHENEVER SUFFICIENT CORE 
STORAGE FOR LOADING SUCH A ROUTINE IS NOT AVAl~ABLE. IT 
OCCASIONA~LY BECOMES NECESSARY TO SwAP SOME USER PROGRAM (OR A 
LOWER·pRIORITY TRANSIENT) OUT TO TEMPORARY DRUM STORAGE, IN ORbER 
TO LOAD A TRANSIENT ROUTINE' SUCH ACTION IS CARRIED OUT BY THE 
CORE CONTENTS ROUTINES WHENEVER NECESSARy. ANy TIME A SYSTEM 
PROCESSOR OR A USER PRoGRAM COMPLETES ITS CURRENT OPERATION, THE 
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CORE STORAGE USED BY THE PROCESSOR OR PROGRAM IS RETURNED TO THE 
POOL OF AVAILAB~E CORE STORAGE, THE COMPACTING OF CORE STORAGE IS 
NOT CARRIED OUT AT THIS TIME' INSTEAD, IT IS PERFORMED ~ATER, 
WHENEVER ANOTHER PROCESSOR, USER PROGRAM, OR SYSTEM TRANSIENT IS 
TO BE INITIATED, OR WHEN A PROGRAM REQUESTS MORE CORE STORAGE. 
HOWEVER, COMPACTING IS NEVER PERFORMED UNNECESSARILY, AS THE DA 
A~WAYS ATTEMPTS TO FIT PROGRAMS INTO GAPS IN THE IN-USE CORE 
STORAGE. 

WHENEVER A SYSTEM TRANSIENT ROUTINE COMP~ETES ITS CURRENT 
OPERATION, THE CORE STORAGE AREA IT OCCUPIES 15 NOT ACTUA~LY 
RELEASED, BUT IS PLACED IN A 'RELEASE IF NECESSARY' CONDITION. 
SUCH A ROUTINE IS THEREFORE STILL AVAILABLE FOR USE, IF NECESSARY, 
UNTIL THE CORE STORAGE SPACE IT OCCUPIES IS REQUIREO FOR SOME 
OTHER OPERATION. IF THE TRANSIENT ROUTINE 15 REQUESTED AGAIN 
BEFORE SUCH AN EVENT, ITS CORE STORAGE IS RETURNEO TO THE IN~USE 
CONDITION. EACH SUCH TRANSIENT ROUTINE HAS ASSOCIATED WITH IT A 
'STICKING PRIORITY', SO THAT THE MORE FREQUENT~Y A TRANSIENT IS 
USED, THE LONGER IT TENDS TO RETAIN ITS CORE STORAGE SPACE AFTER 
EACH PERIOD OF OPERATION. THIS PROCEDURE PREVENTS UNNECESSARY 
LOADING OF TRANSIENT ROUTINES, SINCE THEY REMAIN IN CORE STORAGE 
AS LONG AS IT IS POSSIB~E TO DO SO WITHOUT INTERFERING WITH THE 
OVERA~L OPERATION OF THE SYSTEM. 

REAL TIME PROGRAMS A~SO RECEIVE SPEC1A~ CONSIDERATIONS, INSOFAR 
AS THE CORE CONTENTS CONTROL ROUTINE IS CONCERNED. A pROGRAM WITH 
REAL-TIME REGUIREMENTS IS NEVER MOVED ABOUT IN CORE, AN A'TEM~T 
IS MADE TO POSITION SUCH PROGRAMS OPTIMAL~Y WITHIN CORE STORAGE, 
WHEN THEY REQUEST REAL~TIME STATUS THROUGH THE APPROPRIATE ER 
FUNCTION, THEY REMAIN STATIONARY THROUGHOUT THEIR OPERATION UNTIL 
REAL-TIME STATUS IS RELEASED. A REA~-TIME PROGRAM NEEO NOT BE 
CONCERNED WITH THE TIME TAKEN BY THE CORE CONTENTS CONTROL ROUTINE 
IN MOVING OTHER PROGRAMS, SINCE THIS PROCEDURE IS INTERRUPTAB~E, 
ANO CONTROL CAN BE RETURNED TO THE CURRENTLY~OPERATING REAL·TIME 
PROGRAM WHENEVER NECESSARY, 

CORE SPACE ASSIGNED IS NECESSARILY SUBJECT TO THE RESTRICTION 
THAT ITS O-SANK AREA CAN NEVER BE ASSIGNED NEARER THE BEGINNING OF 
PHYSICAL CORE THAN THE LENGTH OF ITS I-BANK AREA, THUS AVOIDING 
NEGATIVE RELOCATION ASSIGNMENTS OF STORAGE, 

1.~. DISPATCHER 

THE DISPATCHER SWITCHES AMONij THE PROGRAMS RESIDENT IN CORE 
ACCORDING TO THE STRUCTURE OF THE SWITCH ~IST PROVIDED BY THE 
DYNAMIC ALLOCATOR, S~ITCHING IS ALWAYS ACCOMPLISHED BY EXECUTING 
THE HIGHEST PRIORITY PROGRAM CURRENTLY ABLE TO RUN, THE SWITCHING 
LEVEL OF EACH pROGRAM IS DETERMINED BY DECISIONS MADE BY THE 
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DYNAMIC A~LOCATOR BASED ON PRIORITY, COMPUTER USAGE RATIO AMONG 
THE DIFFERENT TYPES OF PROGRAMS (DEMAND, BATCH, ETC,) AND 
INTERACTION RATE, SINCE THE FACTORS WHICH DETERMINE THE 
APPROPRIATE SWITCHING ~EVEL MAY CHANGE, THE SWITCHING LEVEL OF A 
PARTICULAR PROGRAM MAY BE CHANGED BY THE DYNAMIC AL~OCATOR 
THROUGHOUT THE EXECUTIoN, ACTIVITIES WITH REAL~TIME REQUIREME~TS' 
OF COURSE, WILL TEND TO OCcupy THE HIGHEST LEVELS. ALL OTHER 
PROGRAMS(OEMAND AND BATCH) ARE NORMALLY INTERMIXED THROUGHOUT THE 
REMAINING LEVELS ALTHOUGH A LOW PRIORITY BATCH PROGRAM MAY REQWIRE 
A HIGH RESPONSE FOR A SPECIFIC ACTIVITY. THE ON~Y RESTRICTION ON 
THE PRIORITY AT WHICH AN ACTIVITY MAY B~ REGISTERED IS THE 
PRIORITY LIMIT ASSIGNED TO THE ACCOUNT NUMBER OF THE MAIN PROGRAM. 
EXEC ACTIVITIES ARE INTERSPERSED THROUGHOUT A~~ SWITCHING LEVELS. 

PROGRAMS ON A~L ~EVELS WIL~ LOSE CONTROL IN FAVOR OF ANOTHER 
PROGRAM WITHIN THE SAME LEVEL UPON THE EXPIRATION OF A TIME LIMIT 
SET BY THE DYNAMIC ALLOCATOR OR BY VOLUNTARILY RELEASING CONTROL 
AWAITING COMPLETION OF 1/0 OPERATIONS, ONCE A PROGRAM ON A GI'EN 
SWITCHING LEVEL HAS LOST CONTROL, IT WILL NOT REGAIN CONTRO~ UMTIL 
AN ENTIRE CYCLE HAS BEEN ACCOMPLISHEO ON THIS LEVEL. IN THE 
MEANTIME ACTIVITIES ON A HIGHER PRIORITY LEVEL MAY REQUIRE CON'RO~ 
AS THE RESULT OF 1/0 COMPLETIONS. 

7.4.1. SWITCHING 

7.4,1.1. REAL TIME SWITCHING 

ESI ACTIVITIES WHICH ARE ACTIVATED AS THE RESULT OF ESI 
INTERRUPTS RECEIVE THE HIGHEST SWITCHING PRIORITY. INTERRUPT 
QUEUING IS THE ONLY EXECUTIVE FUNCTION THAT TAKES PRECEDENCE, 
REAL-TIME WORKER PROGRAMS RECEIVE SWITCHING PRIORITIES DIRECTLY 
BELOW THE EXEC FUNCTIONS FOR INITIATING I/O REQUESTS AND 
PROCESSING INTERRUPTS, SINCE MORE THAN ONE PROGRAM WITH REAL-TIME 
REQUIREMENTS OF IDENTICAL PRIORITIES MAY BE PRESENT SIMU~TANEOUSLY 
ON THE SWITCHING CYCLE, IT BECOMES THE DUTY OF THESE PROGRAMS TO 
SHARE CONTROL AS REQUIRED. 

ONLY WHEN ALL ACTIVITIES OF THE HIGHER PRIORITY LEVELS HAVE 
RELINQUISHED CONTROL DoES THE OISPATCHER SWITCH TO THE NEXT LEVEL. 
IF A PROGRAM OF A LOWER PRIORITY ~EVEL IS INTERRUPTED DUE TO AN 
I/O COMPLETION WHICH CAUSES THE REACTIVATION OF A HIGHER PRIORITY 
PROGRAM' CONTRoL WILL BE SWITCHED TO THE HIGHER PRIORITY PROGRAM. 

FOR THE BENEFIT OF REA~/TIME PROGRAMS THE EXEC IS DESIGNEe TO 
QUEUE ALL INTERRUPTS WHICH IT MUST HANDLE. A SIMPLE PRIORITY 
SCHEME IS THEN AVAILABLE TO EXTRACT FIRST FOR PROCESSING A~Y W~lCH 
ARE RELATED TO THE REAL TIME TASK, 
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7.~.2. SWITCH LISTS 

INFORMATION WHICH MUST BE MAINTAINED BY THE DISPATCHER FOR EACH 
PROGRAM ENTEREO ON THE SWITCHING CYC~E INCLUDES THE FO~~OWING: 

1) ENTRY POINT • THE ADDRESS AT WHICH THE PROGRAM W!~L NEXT 
RECEIVE CONTROL. 

2) RUN IDENTITY • THE FIELDATA IDENTIFICATION OF THE RUN 
ASSOCIATED WITH THIS PROGRAM. 

3) PROCESSOR STATE REGISTER IMAGE - SPECIFIES THE WORD 
WHICH MUST BE LOADED INTO THE PROCESSOR STATE REGISTER 
BEFORE CONTRO~ IS GIVEN TO THE PROGRAM. INFORMATION 
CONTAINED IN THIS wORO INCLUDES SPECIAL DESIGNATORS FORa 
CARRY AND OVERFLOW, GUARD MODE, MEMORY PROTECTION, EXEC 
MODE AND VALUES uSED IN BASE INDEXING. 

4) ACTIVITY MASK - SPECIFIES WAIT CONDITIONS FOR THIS 
ACTIVITY. ENFORCES A HOLD ON THIS ACTIVITY UNTIL A~r 
NUMBER OF ACTIVITIES OF THIS SET HAVE BEEN DEACTIVATED. 

5) MEMORY LOCKOUT - SPECIFIES THE QUANTITY WHICH MUST BE 
LOADED INTO THE STORAGE LIMIT REGISTER BEFORE THE PROGRAM 
REGAINS CONTROL TO INSURE THAT AL~ AREAS, EXCEPT THE 
PROGRAM CURRENTLY OPERATING, ARE LOCKED OUT. 

6) RUNNING TIME - AN ACCUMULATION OF THE PROGRAM'S TOTAL 
COMPUTE TIME IN MILLISECONDS, (INCLUDES INTERRUPT 
PROCESSING), 

7) ESTIMATED RUN TIME • THE ESTIMATED PROGRAM RUN TIME IN 
MINUTES, 

8) CR INOICATOR - INDICATES TO THE DISPATCHER THE AMOUNT of 
CONTROL REGISTERS WHICH MUST BE RESTORED BEFORE THE PROGRAM 
REGAiNS CONTROL. . 

9) wAIT INDICATORS ~ THESE INDICATORS ARE SET BY VARIOUS 
SECTIONS OF THE EXEC TO TEMPORARILY RETIRE A PROGRAM FROM 
THE SWITCHING CYCLE. 

10) PROGRAM CONTROL TABLE ADDRESS - ADDRESS OF THE TABLE USED BY 
THE EXEC FOR MAINTAINING SWITCH LIST INFORMATION AS WELL AS 
THE SAVE AREA FOR CONTROL REGISTERS. 

7.~.3. COMMON DATA PROTECTION 

UNDER CONTROL OF THE 1108 EXECUTIVE SYSTEM INDEPENDENT 
ACTIVITIES CAN BE ESTABLISHED (USING THE FORKS FUNCTION) WITHIN A 
PROGRAM AND THEREFORE EACH ACTIVITY HAS ACCESS TO THE SAME DATA. 
ON EARLIER COMPUTERS, UNLESS INTERRUPTS WERE DISABLED, CONF~ICTS 
COULD OCCUR WHEN REFERENCING COMMON ~OCATIONS. ON THE UNIVAC 1108 
A SPECIAL HARDWARE INSTRUCTION, TEST AND SET (73 - 17), HAS BEEN 
PROVIDED TO PROTECT AGAINST SUCH CONFLICTS. THIS INSTRUCTION(TS) 
SHOULD BE USED IN P~ACE OF THE 'PREVENT A~L INTERRUPTS AND ~UM" 
INSTRUCTION. IT 15 ILLEGAL TO 'EXECUTE REMOTE' THIS INSTRUCTION. 
THE INSTRUCTION FUNCTIONS AS FOLLOWSl 
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1) IF BIT 30 OF THE OPERAND IS EQUA~ TO ONE, THE PROGRAM IS 
INTERRUPTED, CONTRO~ IS GIVEN TO ANOTHER ACTIVITy ANO THE 
INTERRUPTED ACTIVITY IS PLACED BACK ON THE 'ACTIVE' ~YC~E AT 
A L.OWER L.EVEL, 

2) IF BIT 30 OF THE OPERANO 15 EQUAL TO ZERO, THE NEXT 
INSTRUCTION WILL. BE EXECUTED. 

3) WHEN EXECUTING THE TS INSTRUCTION, REGARD~ESS OF THE STATUS 
OF BIT 30, BIT ~O WI~L BE SET TO ONE, elTS 31 THRU 35 ARE 
CLEARED AND BITS 0 THRU 29 REMAIN UNDISTURBEO, 

WHEN THE PROTECTED SEQUENCE HAS BEEN COMPLETED A SIMP~E 'STORE 
ZERO. INSTRuCTION ~lLL CLEAR THE 'TEST AND SET' CONOITION. THE 
INSTRUCTION SEQUENCE FOR PROTECTING COMMON OATA IS AS FOLLOWS: 

TS INO 
.. - .. - - .. - .. 
PROTECTED AREA 
.. -- .. - .. --
SZ INO,O,Sl 

WHERE, 

INQ IS ANY CORE MEMORY L.OCATION, 

7.5. INTERRUPT PROCESSING 

THE INTERRUPT HANDLING ROUTINES OF THE 1108 EXEC CONTROL ALL. 
INTERRUPTS. THESE INTERRUPTS ARE RECEIVED FROM A PERIpHERA~ 
SUBSYSTEM OR FROM THE CONTRO~ SECTION OF THE CENTRAL PROCESSOR. 

7,5.1. INPUT/OUTPUT 'INTERRUPTS 

THE EXEC ENCODES THE TYPE AND CHANNEL NUMBER OF THE INTERRUPT 
ANO ROUTES IT TO THE APPROPRIATE PROCESSING ROUTINE. THIS 
CATEGORY OF INTERRUPTS INCLUDES EXTERNAL REQUESTS, INPUT DATA 
TERMINATION AND OUTPUT DATA TERMINATION FOR BOTH Est AND NON-ESI 
CHANNEL.S, FUNCTION TERMINATION FOR NON-ESt CHANNE~S, CLOCK ANO 
EXTERNAL SYNCHRONIZATION. INTERRUPTS ARE QUEuEO IF AN INTERRU_T 
IS BEING PROCESSED OR IF HIGHER PRIORITY INTERRUPTS PRESENTLY 
EXIST IN THE QUEUE. wITH THE EXCEPTION OF REA~ TIME REQUIREMENTS, 
WHEN IT IS NECESSARY TO QUEUE AN INTERRUPT, IT IS REMOVED FROM THE 
QUEUE BY CHANNEL PRIORITY (CHANNEL 0 BEING TOP PRIORITY). 

7.5,2. COMPUTER/CORE MALFUNCTIONS 

7.5.2.1, CONTROL MEMORY PARITY ERROR 

IF AN 1/0 CONTROL WORD FAILURE OCCURS, THE CURRENT STATUS OF 
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1/0 ACTION ON A~L PERIPHERA~S ON THE CHANNE~ IS LOGGED. IF 
IT IS OETERMINEU THAT THE ERROR IS TRANSIENT (FAILURE DOES 
NOT REOCCUR AFTER THE EXECUTIVE SYSTEM EXERCISES THE 
LOCATION), THE FUNCTION IS REINITIATED AND CONTRO~ IS 
RETURNED TO THE INTERRUPTED ADDRESS. IF THE ERROR 15 NOT 
TRANSIENT ANO EQUIPMENT ON ANOTHER CHANNEL CANNOT ASSUME THE 
RESPONSIBl~ITY OF THIS CHANNE~, THE PROGRAMS ASSIGNED TO 
THIS CHANNE~ WILL BE TERMINATED AND THE CHANNE~ WILL BE 
DECLARED DOWN. 

2) IF A TRANSIENT ERROR EXISTS IN AN A, a OR R REGISTER AND 
THE RECOVERY ROUTINE DOES NOT USE THE FAU~TY REGISTER, 
AUTOMATIC RECOVERY 15 ATTEMPTED IF A RESTART POINT IS 
pROVIDED. IF THE ERROR IS NOT TRANSIENT INVO~VING AN A, B 
OR R REGISTER, THE SYSTEM IS TERMINATED. 

7.5.2.2. INPUT/OUTPUT DATA PARITY 

IF A TRANSIENT ERROR OCCURS, THE PROGRAM WITH THE DATA ERROR 
IS GIVEN CONTROL AT A RESTA~T POINT IF ONE IS PROVIDED, IF 
A RESTART POINT HAS NOT BEEN PROVIDED, THE PROGRAM IS 
TERMINATED. THE EXECUTIVE SYSTEM RESUMES NORMA~LYt IF THE 
ERROR OCCURRED WITHIN EXEC AND RESTART IS IMPOSSIBLE THE 

- SYSTEM WILL STOP, 
2) IF THE ERROR IS NOT TRANSIENT, THE PROGRAM INTERRUPTED IS 

TERMINATED AND THE BLOCK OF MEMORY INVOLVED IS DECLABEO 
DOWN, IF THE DAMAGED COOlNG WAS CRITICAL (AN UNRECOVERABLE 
PART OF THE EXEC), THE SYSTEM WILL STOP, 

7,5.2.3. CORE STORAGE PARITY ERROR 

SAME ACTION AS INPUT/OUTPuT DATA PARITY, 

7.5.2.~. POWER FAILURE 

WHEN A POWER FAILURE OCCURS, THE EXEC INITIATES THE FOLLOWING 
SHUT-DOWN SEQUENCE: 

1) UPON OCCURENCE OF THE INTERRUPT, THE INTERRUPT ADDRESS 
AND CONTROL MEMORY ARE SAVED, CHANNELS CONTAINING '1/0 
ACTION' ARE FLAGGED. 

2) I~ THE COMPUT~R IS REsTARTED WITHOUT CLEARING, THE IYO 
ACTION RESTART FLAGS ARE CLEARED, CONTROL M~MORY IS 
IS RESTORED AND RETURN 15 MADE TO THE INTERRUPTED ADDRESS. 

3) IF THE COMPUTER IS RESTARTED AFTER CLEARING, THE NECESSARY 
F~AGGEO I/O ACTIONS ARE REQUEUED ON THE 1/0 REQUEST LIST. 
CONTROL MEMORY 15 RESTORED AND CONTRO~ IS GIVEN TO THE 
PROGRAM INTERRUPTED. 
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7.5,2.5. MESSAGE FORMAT 

IF, BECAUSE OF A COMPUTERICORE MA~FUNCTION, THE EXECUTl,E 
SYSTEM MUST TERMINATE A WORKER PROGRAM OR THE EXECUTIVE SYSTEM 
MUST BE REINITIALIZED, AN APPROPRIATE MESSAGE WILL BE DISPLAYEO ON 
THE MONITOR PRINTER, IN THE REMOTE CASE, A MESSAGE MAy NOT APPEAR 
IF CONSOLE CHANNEL PROBLEMS, FAILURE OF EXEC A, B, OR R REGISTERS 
USED IN THE INTERRUPT ANALYSIS ROUTINE OR CORE PARITY ERRORS IN 
THE INTERRUPT ANALYSIS ROUTINE OCCUR. A RECORD OF THE TYPE AND 
NUMBER OF CORE AND DATA PARITY ERRORS IS MAINTAINED IN THE 1/0 
ERROR LOG. 

THE GENERAL MESSAGE FORMAT IS : 

(MALFUNCTION) - (ERROR ADORESS) - (STATUS) • (ACTION) 
WHERE, 

MALFUNCTION IS : CONTROL MEMORY FAILURE, I/O OATA PARITy 
ERROR, CORE STORAGE PARITY ERROR OR POWER 
FAILURE, 

STATUS IS : RUN IDENTITY TERMINATEO(ITEM MAY BE ABSENT) 
EXEC DOWN (ITEM MAY BE ABSENT) 
CHANNELS DOWN (ITEM MAY BE AaSENT) 

ANO 

ACTION IS : INITIA~IZE SYSTEM OR MAINTENANCE REQUIREO. 

THIS MESSAGE IS DISPLAYED ONLY IF A WORKER PROGRAM HAS BEEN 
TERMINATED BECAUSE OF HAROWARE PROBLEMS ANDIOR THE EXECUTIVE 
SYSTEM REQUIRES OPERATOR ACTION. 

7,5,3, PROGRAM CONTINGENCY 

A PROGRAM CONTINGENCY IS A CONDITION WITHIN A RUNNING PROGRAM . 
WHICH CAUSES A COMPUTER INTERRUPT OR PSEUDO-INTERRUPT. THE USER 
PROGRAM IS ABLE TO SPECIFY THAT IT WISHES TO PROCESS THE INTERRUPT 
RATHER THAN ACCEPT THE STANDARD ACTION PROVIoED BY THE SUPERVISOR, 
8Y INITIATING A CORRESpONDING EXECUTIVE REQUEST FUNCTION BEFORE 
THE CONDITION OCCURS, THE 110S EXECUTIVE SYSTEM RECOGNIZES THE 
FOL~OWING PROGRAM CONTINGENCIES: 

CONTINGENCY ----.... --_.-
ILLEGAL OPERATION 
FLOATING PT. OVERFLOW 
FLOATING PT. UNDERFLOW 
DIVIDE OVERFL.OW 
GUARD MODE 
RESTART 

SOURCE ------
MACHINE INTERRUPT 
MACHINE INTERRUPT 
MACHINE INTERRUPT 
MACHINE INTERRUPT 
MACHINE INTERRUPT 
PSEUDO-INTERRUPT 

EXEC REQUEST .... _--------
IOPRS 
IFOFs 
IFUFs 
IOOFS 
IGDMS 
IRSTS 
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BEFORE THE WORKER MAKES THE EXECUTIVE REQUEST, THE ADDRESS OF 
THE FIRST WORD OF THE INTERRUPT ROUTINE MUST ~E LOADED INTO 
REGISTER AOt IF ZERO IS GIVEN AS THE ADDRESs OF THE INTERRUPT 
ROUTINE, STANDARD ACTION WILL OCCUR. ONLY ONE ROUTINE FOR ALL 
ACTIVITIES OF THE WORKER PROGRAM IS RECORDED FOR EACH CONTINGENCY. 
A SECOND EXECUTIVE REQUEST FOR ANY OF THE ABOVE WILL CAUSE THE 
ADDRESS SPECIFIED BY THE PREVIOUS ER TO BE REPLACED WITH THE MOST 
CURRENT CONTINGENCY ADDRESS. THl~ FEATURE PERMITS THE WORKER 
PROGRAM TO DYNAMICALLY CONTROL THE ACTION TO BE TAKEN FOR THE 
PROGRAM CONTINGENCIES DUE TO VARIOUS FACTORS SUCH AS CHANGE IN 
WORK LOAD OR TIME OF DAY. A PROGRAM CONTINGENCY ROUTI~E IS MERELY 
A DIVERSION FROM THE ACTIVITY WHIGH CAUSED IT TO OCCUR ANU AS SUCH 
OPERATES AT THE SAME PRIORITY LEVEL ANO WITH THE SAME REGISTER SET 
AS THE ACTIVITY WHICH CAUSED THE CONTINGENCY, THUS IT IS T~E 
RESPONSIBILITY OF THE CONTINGENCY ROUTINE TO SAVE REGISTER VALUES 
BEFORE USING THE REGISTERS, ADDITIONAL INFORMATION IS GIVEN IN 
CHAPTER 8 UNDER ERROR INTERRUPTS. 

7.5.3.1. PROCESSOR INTERRUPT 

FOR ALL PKOCESSOR INTERRUPT CONDITIONS, IF THE WORKER IS TO 
RECEIVE CONTROL, THE INTERRUPTED ADDRESS IS STORED IN THE RIGHT 
HALF OF THE FIRST WORD OF THE INTERRUPT ROUTINE AND CONTROL IS 
PASSED TO THE SECONU WORD. FOR 'GUARD MODE' CONDITIONS TH~ 
CAPTURED P-SETTING PROVIDED BY THE HARD~ARE IS NOT CONSISTE.NT ANO 
THEREFORE IS NOT GUARANTEED TO BE THE ACTUAL INTERRUPTED ADDRESS, 

SINCE ALL ACTIVITIES OF A WORKER PROGRAM wILL USE THE SAME 
INTERRUPT EXITS, THE WORKER pROGRAM MUST CLEAR THE FIRST WORe OF 
THE INTERRUPT ROUTINE TO ZERO EACH TIME HE EXITS FROM THE 
INTERRUPT ROUTINE. IF THE WoRD IS NOT ZERO THE EXEC WILL PREVENT 
ANOTHER ACTIVITY FROM ENTERING THE ROUTINE UNTIL IT IS CLEARED, 

UPON EACH ERROR OCCURRENCE, A MESSAGE WILL BE RECOROED IN THE 
PRINT FI~E INDICATING THE TYPE OF ERROR. THE FORMAT OF THIS 
MESSAGE IS: 

(PROGRAM IOENTITY)"'CERROR TYPE)~(INTERRUPT ADDRESS) 

WHERE, 
ERROR TYPE IS lOPR, IFOF, IFUF, lOOF, OR IGOM, 
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IF A RESTART SITUATION OCCURS, THE REINITIATION ADDRESS IS 
STORED IN 'THE RIGHT HALF OF THE FIRST WORD OF THE INTERRUPT 
ROUTINE AND CONTROL IS PASSED TO THE SECOND WORD. THE USER 
PROGRAM MUST CLEAR THE FIRST WORD OF THE INTERRUPT ROUTINl TO ZERO 
EACH TIME HE EXITS FROM THE ROUTINE IN OROER TO PREVENT ANOTHER 
ACTIVITY FROM USING THE SAME CODING SIMULTANEOUSLY, THE USER 
PROGRAM MUST RETURN TO THE REINITIATION ADDRESS. 

THE FORMAT OF THE RESTART MESSAGE WHICH IS pLACED IN THE PRINT 
FILE IS AS FOLLOWS: 

(PROGRAM IOENTITY)-(RESTART)-(REINITIATION AOORESS) 

7,5.3.3. 'ERR MODE' CONDITION 

'ERR MODE' CONDITIONS RESULT WHEN A USEg pROGRAM IS NOT 
ALLOWED TO CONTINUE BECAuSE OF ACTION TAK£N BECAUSE OF I~LEGAL 
EXECUTIVE REQUESTS OR THE USEK PROGRAM HAS MADE AN EXECUTIVE 
REQUEST TO ERRS, THE EXECUTIVE ROUTINE STORES THE FOLLOWING 
INFORMATION IN THE FIRST WORD OF THE INTERRUPT ROUTINE UPON EACH 
'ERROR MODE' OCCURRENCE. 

35 30 29 2't- 23 18 17 o 
----.-----------------------------------------_._------------A • • B : NOT USED : c 
----.------------------------------------------------------.. 

WHERE, 
A = ERROR TYPE (0 = CONSOLE, 1 = OTHER I/OJ 2 = SYMBIONTJ 3 = 

ERRS REFERENCE. 4 = OTHER EXECUTIVE REQUESTS) 
B = ERROR CODE (SEE PERTINENT SECTION fOR CODES) 
C = LAST PROGRAM REENTRY ADDRESS SAyED BY THE SYSTEM. 

THE PACKET ADDRESS IS STORED IN THE SECOND WORD OF THE 
INTERRUPT ROUTINE (EXCEPT FOR REFERENCE TO ERRS) AND CONTROL IS 
PASSED TO THE THIRD WORD. THE USER PROGRAM MUST CLEAR THE FIRST 
WORD OF THE INTERRUPT ROUTINE TO ZERO EACH TIME HE EXITS FROM THE 
ROUTINE, IF THE WORD IS NOT ZERO THE EXEC WI~L PREVENT ANOTHER 
ACTIYITY FROM ENTERING THE ROUTINE. AN ERROR MESSAGE IS RECOROEO 
IN THE PRINT FI~E UPON EACH ERROR OCCURRENCE. THIS MESSAGE HAS 
THE FOLLOWING FORMAT: 

(PROGRAM IDENTITY)-(ERROR TYPE)~(PACKET ADDRESS OR LAST 
SYSTEM REFERENCE ADDRESS) 

WHERE, 
ERROR TYPE IS: CONSO~E, 1/0, SYMBIONT, ETC. 
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7.5,3.~. STANDARD ACTION 

IF THE WORKER PROGRAM HAS NOT SUBMITTED INTERRUPT ROUTINE 
AOORESSES THE EXECUTIVE SYSTEM PROVIDES THE FOL~OwING STANDARD 
ACTION: 

CONTINGENCY 

-----------
ILLEGAL OPERATION 

STANDARD ACTION ----.. --.... ------
AN ERROR MESSAGE wITH THE 'PROCESSOR 
ERROR' FORMAT, AND A REGISTER DUMP ARE 
P~ACED IN THE PRINT FILE. THIS 
ACTIVITY (SUBPROGRAM) IS TERMINATEO. 
IF ALL OTHER ACTIVITIES HAVE BEEN 
TERMINATED, THE PROGRAM IS TERMINATED. 

FLOATING POINT OVERFLOW THE RESULTS ARE SET TO ZERO (UNLESS 
THE OFFENDING COMMAND WAS REACHED BY 
AN EXECUTE REMOTE INSTRUCTION). 
CONTROL WILL BE RETURNED TO THE 
PROGRAM. 

FLOATING POINT UNDERFLOW 

DIVIDE OVERFLOW 

GUARD MODE 

RESTART 

'ERR MODE' CONDITION 

'ABORT' CONDITION 

CONSOLE INTERRUPT 

SAMl ACTION AS FLOATING POINT OVER-
FL.OW, 

SAME ACTION AS FLOATING POINT OVER-
FL.OW. 

SAME ACTION AS ILLEGA~ OPERATION, 

A RESTART MESSAGE IS PLACED ON THE 
MASTER RUN L.OG. CONTRO~ IS PASSED 
TO THE REINITIATION ADDRESS. 

AN ERROR MESSAGE wITH THE .ERR 
MODE' FORMAT AND A REGISTER DUMP ARE 
P~ACEO IN THE PRINT FILE, THIS 
ACTIVITY (SUBPROGRAM) IS TERMINATEO. 
IF ALL OTHEH ACTIVITIES FOR THIS 
pROGRAM HAvE BEEN TERMINATEO, THE 
pROGRAM IS TERMINATEO. 

SAME ACTION AS 'ERR MODE' 
EXCEPT ALL ACTIVITIES AND 
THE PROGRAM TERMINATED. 

SAME AS 'ERR MODE' 
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WHENEVE~ THE USER PROGRAM IS PROCESSING AN INTERRUPT OF ANY 
SORT, ALL OF THE CONTINGENCIES ARE RETURNED TO STANDARO CONDITION 
FOR THE DURATION OF THE INTERRUPT SUBROUTINE, 

7.6, TIMING ROUTINES 

7,6,1. GENERAL 

WITHIN THE SUPERVISOR, THE TIMING ROUTINES MAKE PROVISIONS FOR 
THEIR USE BY AN OBJECT PROGRAM AS WELL AS BY THE SYSTEM, THESE 
ROUTINES ARE AVAI~ABLE TO THE USER BY MEANS OF EXECUTIVE REQUESTS. 
THE TIMING ROUTINES SERVE AS THE 8ASIS FOR ALL ACCOUNTING AND 
LOGGING FUNCTIONS, AS WELL AS A SOURCE OF CONTROL FOR MANY 
REAL-TIME APPLICATIONS. 

7,6,2, REAL-TIME CLOCK 

THE REAL~TIME CLOCK ROUTINE IS USED BY THE SYSTEM FOR TIMING 
VARIOUS ACTIVITIES SUCH AS INPUT/OUTPUT FUNCTIONS, OPERATOR 
RESPONSES, CPU USAGE TIME FOR EACH RUN, THIS ROUTINE IS ALSO USED 
BY THE SYSTEM TO FORCE INTERRUPTS AFTER VARIABLE AMOUNTS OF TIME 
SO THAT SUCH EVENTS AS NON-RESPONSIVE 1/0 DEVICES, UNBALANCEO 
USAGE OF CPU TIME, ETC. ARE OETECTED, THE ROUTINE IS SO OESIGNEe 
THAT MANY EVENTS MAY BE SIMULTANEOUSLY TIMED, AND MANY INTERRUPTS 
MAY BE SIMULTANEOUS~Y REQUESTEO. SINCE~ONLY ONE REA~·TIME CLOCK 
ANO ONE CLOCK INTERRUPT ARE AVAILABLE ON THE 1108, THE REAL TIME 
CLOCK ROUTINE ESSENTIALLY ACTS AS A MULTIPLEXOR ANO CREATES AN 
ENVIRONMENT SUCH THAT ANY ROUTINE MAY OPERATE AS THOUGH IT HAD 
EXCLUSIVE ACCESS TO THE REAL-TIME CLOCK AND TO THE ASSOCIATED 
INTERRUPT. 

7,6.3. DAY CLOCK 

THE DAY CLOCK ROUTINE IS USED BY THE SYSTEM TO MAINTAIN AN 
ACCURATE, STANDARD TIME. THIS TIME IS USED BY ALL PROCESSORS fOR 
ANNOTATING LISTINGS, BY THE FILE CONTROL SUPERVISOR FOR 
MAINTAINING HISTORICAL INFORMATION ABOUT ALL FILES, BY THE 
ACCOUNTING AND LOGGING ROUTINES FOR TIME-TAGGING EVENTS, AS WELL 
AS BY OTHER ROUTINES FOR OTHER FUNCTIONS, 
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7.7, LOGGING AND ACCOUNTING 

AN EXTENSIVE ~OGGING SYSTEM IS MAINTAINED FOR COLLECTING 
INFORMATION PERTAINING TO EACH RUN AND PROGRAM. THE INFORMATION 
LOGGED IS LATER USED FOR ACCOUNTING AND POST-EXECUTION PURgOSES. 
A SUMMARY ACCOUNTING LOG IS UPDATED THROUGHOUT ALL RUNS. 

• • • • • • • • • • • • • • • • • CONSOLE MESSAGES: · ............... : 
SYMBIONTS : · . . . . . . . . . . . . . . . : 
I/O ERROR LOG : 
•• t ••••••••••••• : 

COARSE SCHEDULER: ••••• t , •• 
• •••••••••••• • • • • 

•••••••••••••••• :: : : TEMPORARY • • 
ER FUNCTIONS : •• >:LOG :.>:MASTER : (FASTRANO) 
•••••••••••••••• : :CONTROL: :RUN LOG : 
USER(BY ER CSFS): : ••••••• : • , 

• • 
• •••••••••• t •••• : : . , . . . . . . . . . : 
TERMINATION : • · . . . . . . . . . . . . , . . : • 
CONTINGENCY : • ••••• t •••••• · ............... : :ACCOUNTING • • 
FACILITY USAGE ; IROUTINE • • · .... , .......... , : ........... : 

• • • 
• • • 

• • • • • • • • • • • • • • • • • • • • • • ••••••••••• 
:RUN • :MASTER : : SUMMARY : • 
:PRINT • :RUN L.OG: :ACCOUNTING: • 
:FII.E • : . . . . . . . : :FIL.E • • • 
: . . . . . . . . . . : (FASTRAND : .... , ..... : 

OR TAPE) (FASTRANO) 
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THIS FUNCTION OF THE 1108 EXEC CONTROLS THE FLOW OF ALL LOGGING 
INFORMATION GENERATED BY THE VARIOUS EXEC FUNCTIONS AND BY THE 
USER PROGRAM. USER REQUESTS ARE GRANTED THROUGH THE CONTROL 
STREAM ~LOG STATEMENT AND THE EXECUTIVE ENTRANCE CSF$. EACH 
EXECUTING RUN IS ASSIGNED A CORE LOG BUfFER, AS EACH BUFFER IS 
FILLED, THE LOG CONTROL ROUTINE CHAINS THE NEW BLOCK OF 
INFORMATION BY RUN IN TH£ TEMPORARY MASTER RUN LOG, 

7.7.2. RUN TERMINATION ACCOUNTING 

AT EACH RUN TERMINATION, THE SUMMARY ACCOUNTING ROUTINE IS 
ACTIVATED. APPLICA~LE INFORMATION IN THE PROGRAM CONTRO~ TABLE 
AND THIS KuN'S ENTRIES IN THE TEMPORARY RUN LOG ARE COLLECTED. 

INFORMATION WHICH PERTAINS TO A RUN IS PLACED AT THE END OF THE 
PRINT FILE, THE FOLLOWING INFORMATION IS AVAILABLE FOR THE 
REQUESTOR OF THE RUN: 

RUN IDENTITY 
CONTROL LANGUAGE LOG STATEMENTS 
CONSOLE MESSAGES PERTAINING TO THE RUN 
EXECUTIVE REQUEST LOG MESSAGES 
PROJECT IDENTITY 
ACCOUNT NUMBER 
TOTAL RUN TIME 
PAGES OF PRINTING APPLICABLE TO THE RUN 
NUMBER OF CARDS READ IN AND PUNCHED OUT 

A CONSECUTIVE GROUP OF BLOCKS ARE WRITTEN TO THE MASTER LOG. 
ALL INFOHMATION COLLECTED IS SAVED IN S~QUENCE WITH THE ORO£R OF 
EVENTS DURING THE RUN. 

THE ACCOUNTING ROUTINE THEN REAOS AND UPDATES ALL TOTALS 
MAINTAINED. THE NUMBER OF RUNS IS INCREMENTED. CURRENT TIME AND 
DATE ARE RECORDED. THIS SUMMARY GIVES FOR EAC~f ACCOUNT A TOTAL 
FACILITY USAGE UPON WHICH A BILLING MAY BE MADE. 

7.7.3. BILL.ING 

THE ACCOUNTING FILE IS PERMANENTLY ASSIGNED AS A FASTRANO FILE. 
CONTINuING TOTALS ARE KEPT UNTIL CLEARED ~Y THE BILLING ROUTINE OR 
THE FILE IS REPLACED DURING SYSTEM LOADING. A PROCEDURE FOR 
EXECUTING THE BILLING ROUTINE MUST 8E ESTAB~ISH£D BY TH~ USER. 

THE HILLING ROUTINE SUPPLIED IS INTENDEO FOR USE AS A BASE FOR 
AN INSTALLATIONS OWN UNIQUE BILLING PROGRAM. THE FORMAT FOR 
OUTPUT IS VERY SIMPLE IN THE ROUTINE SUPPLIED. THE PRIMARY 
PURPOSE IS TO pERFOHM THE EXECUTIVE RELATlO FUNCTIONS NECESSARY 
FUR PROPER ACCOUNTING FILE MAINTENANCE. THE HOUTINE PERFORMS THE 
FOLLOWING FUNCTIONS: 

READ EACH ENTRY IN THE ACCOUNT FILE. 
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WHILE THE FILE IS ~OCKED OUT FROM SUMMARY ACCOUNTING, RESET 
EACH ITEM TO THE CLEARED STATE, 

PRINT EACH TOTAL FOR THE VARIOUS FACILITIES USED BY THE 
ACCOUNT. 

PAGE: 

F~AG EACH ENTRY WHICH HAD BEEN ADDEO THROUGH OPERATOR ACTION. 
GIVE THE DATE ON WHICH THE ITEM WAS ADDED. 

TOTAL EACH ENTRY TypE FOR ALL ACCOUNTS. 
PRINT A SUMMARY FOR THE ENTIRE SYSTEM USAGE SINCE THE PREVIOUS 

BILLING RUN, THIS INCLUDES TOTA~ RUNS PROCESSED, TIME CHARGED, 
AND PERIPHERAL USAGE. 

EXECUTIVE TIME AND FACILITY USAGE IS LOGGED UNDER THE ACCOUNT 
MAINTAINED FOR EXEC. THE TOTALS APPEAR JUST AS IF THE EXEC WAS A 
USER PROGRAM. 
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7.7.~. MASTER RUN ~OG 

THE MASTER RUN LOG MAINTAINS ALL INFORMATION IN 22~ WORD 
BLOCKS, THE STANDARD LOG MEOIUM IS FASTRANO, HOWEVER, THE USER 
MAY REQUEST TAPE AS THE SPECIFIC LOG MEDIUM AT SYSTEMS GENERATION 
TIME. THE BASIC TYPES OF INFORMATION ENTERED IN THE RUN ~OG ARE 
FACILITY USAGE, RUN TERMINATION DATA AND LOGGING ENTRIES MADE BY 
~OG CONTROL CARDS OR THE ~XECUTIVE REQU~ST CSF$, 

THE RUN IDENTITY IS SPECIFIED IN EACH BLOCK, THE FIRST WORD OF 
EACH NEW ITEM IN THE BLOCK DEFINES THE TYPE OF DATA IN THE ITEM 
AND THE NUMBER OF WORDS PERTAINING TO THIS ITEM, 

7.7.~.1. LOG CONTROL CARD OR EXECUTIVE REQUEST LOG ENTRY 

~OGGING ENTRIES SPECIFIED BY THE LOG CONTROL CARD STATEMENT 
(QLOG) AND THE EXECUTIVE REQUEST(LOGS) WILL BE PLACED IN THE RUN 
LOG IN THE ORDER IN WHICH THEY OCCUR. TH~ FORMAT OF THESE ENTRIES 
IS: 

35 30 29 o 
---~-------------------------------------------~-------------1 I A • • B • • 
-------------------------------------------------------------2 : c : 
-------------------------------------------------------------N : • • 
-------------------------------------------------------------

WHERE, 

A = ENTRY TYPE (LOGGING ENTRIES =01) 
B = NUMBER OF WORDS IN ENTRY ITEM BEGINNING WITH NEXT WORD. 
e = ~1ESSAGE TEXT 
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7.7.~.2. FACILITY USAGE ~OG ENTRY 

WHENEVER THE CONFIGURATION OF A RUN IS CHANGED, EXCEPT FOR MASS 
STORAGE, AN ENTRY IS MADE INTO THE ACCOUNTING LOG. THE FORMAT OF 
THE USAGE LOG IS : 

35 29 23 17 o 
-------------------------------"-----------------------------1 : A B • • • • 
-------------------.-----------------------------------------2 : c • • D • • E • • • • 

3 --------"----------------------------------------------------TIME OF DAY • • 
-------------------------------------------------------------

WHERE, 

A= ENTRY TYPE (FACILITY USAGE = 02) 
B: NUMBER OF WORDS FOR THIS ENTRY (IF 1 FACILITY, 6=2, IF TWO 

FACILITIES. a=4, ETC,) 
C= CHANNEL'NUMBER OF FACILITY 
0;: UNIT NUMBER 
E= EQUIPMENT TYPE (01=8C, 02;:6C, 05=8C 9 TRACK' 06=6C 9 TRACK 

07=~C, 16=3A, 17=2A, ~O=CARD SUBSYSTEM, 
~2=PAPER TAPE SUBSYSTEM' ~~=PRINTER' 
50=1004, 70=CTS, 71=WTS, 72=CTMC). 

THE FIRST ENTRY FOR A PARTICULAR CHANNEL AND UNIT INDICATES AN 
ASSIGNMENT AND THE SECOND ENTRy A RELEASE, IF NO SECOND ENTRy 
EXISTS, RELEASE IS AT RUN TERMINATION. THIRD, FIFTH, ETC ENTRIES 
ARE SUBSEQUENT ASSIGNMENTS OF THE SAME DEVICE. 
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WHENEVER A" CATALOGUED MASS STORAGE FILE IS DROPPED FROM THE 
CATALOGUING ENvIRONMENT (FREE STATEMENT PROCESSEO AFTER ASG WITH 
AN R OR K OPTION), OR CHANGE IN SPACE ASSIGNEO IS MADE, AN ENTRy 
IS MADE IN THE MASTER RUN ~OG IN THE FO~LOWING FORMAT: 

1 

35 23 o 
-------------------------------------------------------------A • • B • • 

, 
• 

-------------------------------------------------------------2 : FIL.E NAME , 
• 

-------------------------------------------------------------3 : FIL.E NAME (CONT. ) • • 
--.----------------------------------------------------------QUAL.IFIER • • 
-------------------------------------------------------------5 : QUALIfIER (tONT,) • • 
-------------------------------------------------------------6 : ACCOUNT NUMt:;jER • • 
-------------------------------------------------------------7 : ACCOUNT NUMBER (CONT,) • • 

8 --------------------------_._---------------------------.----TIME OF CATA~OGUING • • 
---------------------------------------------------------.---9 : TRACK-MINUTES OF FH432 USAGE • • 

10 

11 

12 

-------------------------------------------------------------TRACK-MINUTES OF FH880 USAGE • • 
-------------------------------------------------------------TRACK-MINUTES OF F-II USAGE • • 
-------------------------------------------------------------TRACK-MINUTES OF FASTBAND USAGE • , 
-------------------------------------------------------------WHERE, 

A=ENTRY TYPE (MASS STORAGE QROP:03) 
B=NUMBER OF WORDS FOR THIS ENTRY 
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7.7.,+.£+, PROGRAM TERMINATION LOG ENTRY 

FOR EACH PROGRAM IN THE RUN, TERMINATION INFORMATION IS ENTERED 
IN THE RUN LOG, TH~ FORMAT OF THIS ENTRY IS: 

35 30 29 24 23 18 17 o 
--_-___ - ___ - _______ --_-___ ------------------------------__ we. 

1 : A B • • 

2 ------------------------------------------.------------------PROGRAM IDENTITY • • 
-----------------------------------.-------------------------PROGRAM IDENTITY (CONT. ) , 
-------------------------------------------------------------PROGRAM IDENTITY (CONT. ) • • 
-------------------------------------------------------------5 : PROGRAM IO£NTITY (CONT. ) 

------------------------------------------------.------------6 PROGRAM INITIATION TIME (DAY C~OCK FORMAT) : 
-------------------------------------------------------------7 : PROGRAM TERMINATION TIME (DAY CLOCK FORMAT) • • 
-------------------------------------------------------------8 : PROG. INIT. DATE : PROG, Tt:.RM OATE 

9 

10 

11 

-------------------------------------.-----------------------ACTUAl. PROGRAM RUN TIME (MILLISf::CONDS) • • 
~------------------------------------------------------------FINAL IBANK L,ENGTH • • FINAL DBANK L.ENGTH 

-------------------------------------------------------------MAIN PROGRAM TYPE (R,O,S) • • • • 
------------------------.------------------------------------12 : TERMINATION TYPE LAST REENTRY ADDRESS • • 
-------------------------------------------------------------

WHERE. 

A = ENTRY TYPE (PROGRAM TERMINATION ENTRY = O~) 
B = NUMBER OF WORDS FOR THIS ENTRY (PROGRAM TERMINATION = 13 

OCTAL) 
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7.7,4.5, RUN TERMINATION LOG ENTRY 

AT THE COMPLETION OF EACH RUN, TERMINATION INFORMATION IS 
ENTERED IN THE RUN ~O~. THE FORMAT OF THIS ENTRY IS: 

35 30 29 2" 23 18 17 o 
-~~-~--------.-------------------------~-----------~---------1 : A • • B • • • • -----------.. --_ .... _--------------------------------------------

2 : PROJECT IDENTITY • • --.. ----------------------~-------------~---------------------3 : PROJECT IDENTITY (CONTINUED) 

-------------------------------------------------------------ACCOUNT NUMBER • • 
-------------------------------------------------------------5 : ACCOUNT NUMBER (CONT,> : 
-------------------------------------------------------.. -----6 : DATE • • 
-------------------------------------------------------------7 : CARDS IN • • CARDS OUT • • 
-------------------------------------------------------------8 : RUN PRIORITY (A-Z) • • LINE COUNT • • 
--------------------.-----_ ... _--------... -----------------------9 : TOTAL RUN TIME (MILLISECONDS) • • 

10 

11 

---------------------~---------------------------------------TOTAL SYSTEM wAIT TIME (MILLISECONDS) • • 
---~---------------------------------------------------------TOTAL EXECUTIVE FUNCTION TIME (MILLISECONDS) • • 
-------------------------------------------------------------12 : TRACK-SECONDS OF FH~32 RUN TEMPORARY AREA USED 

-------------------------------------------------------------13 : TRACK-SECONDS OF FH880 RUN TEMPORARY AREA USED • • 
-------------------------------------------------------------1'+ : TRACK-SECONDS OF F-II FASTRANO RUN TEMPORARY AREA • • 
---------------------------------------... _--------------------15 : TRACK-SECONOS OF FASTBANO RUN TEMPORARY AREA USED • • 
-------------------------------------------------------------

WHERE, 

A = ENTRY TYPE (RUN TERMINATION ENTRY = 05) 
B = NUMBER OF WORDS FOR THIS ENTRY (RUN TERMINATION = 16 

OCTAL) 

THE MASS STORAGE USAGE LOGGED FOR THE RUN (WORDS 12-15) IS THE 
AREA UNDER THE CURVE OF MASS STORAGE ASSIGNMENT PLOTTED AS A 
FUNCTION OF TIME. THIS VALUE INCLUDES THE AR~A ASSIGNED AS 
SCRATCH FILES (BOTH DRUM FORMAT AND FASTRANO FORMAT FOR FH432 AND 
FH880) ANO THE VARIATIONS OF FILES TO BE CATALOGUED WHEN RELEASED. 
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7.7.4.6. 1/0 ERROR LOG ENTRY 

WITHIN THE MASTER RUN lOG A RECORD IS MAINTAINED OF THE 
OCCURRENCE OF I/O ERRORS. THE COUNTS ARE KEPT IN CORE UNTI~ SUCH 
TIME AS A 22~ WORD BLOCK CAN BE DUMPED INTO THE LOGGING MEDIUM, 
ERRORS ARE COUNTED FOR MASS STORAGE AND MAGNETIC TAPE DEVICES. 
THE PARTICULAR ERRORS LOGGED ARE SPECIFIED IN CHAPTER 10, THE 
FORMAT OF THE I/O ERROR LOG IS: 

35 23 17 9 

---._---------------.--._------------------------------.-----1: A : B : : 

-----------------------.. -._---------------------------------2 : c • • o • • E • • 
3 -------------------------------------------------------------F G • • 

------------------------.-----.------------------------------~ : H 

-------------------------------------.-----------------------5 : I • • • • K : 
---------------------------------------------.------------._-6 : A • • B • • : 

-----------------------------.-------------------------------
WHERE, 

A= ENTRY TYPE (1/0 ERROR = 06) 
B= NUMBER OF WORDS FOR THIS ENTRY (N+3 WHERE N IS THE NUMBER 

OF DIFFERENT ERRORS WHICH HAVE OCCURRED P~US THE NUMBER FOR 
wHICH THE COUNT HAS EXCEEDED 6~) 

c: CHANNEL NUMBER 
0= UNIT NUMBER 
E= EQUIPMENT TYPE: 

01= VIlle 
02= VIC 
03: IVC 
20= FH432 
21= FH880 
30= FA STRANO 

F= NUMBER OF INPUT FUNCTIONS 
G= NUMBER OF OUTPUT FUNCTIONS 
H= NUMBER OF INPUT AND OUTPUT WORD TRANSFERS DIVIDED BY 1000 
1= THE EXTERNAL INTERRUPT CODE FROM THE STATUS WORD FOR DRUM 

OR FASTRANO OR A PSEUDO COCE FOR MAGNETIC TAPES (SEE 
CHAPTER 10 FOR PARTICULAR CODES) 

J= COUNT OF OCCURRENCES OF THIS ERROR. 
K= ADDRESS OF ERROR FOR MASS STORAGE ERRORS IF APPLICABLE 

OTHERWISE ZERO. 
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1.7,5, SUMMARY ACCOUNTING FILE 

A SpECIAL ACCOUNTING FILE IS MAINTAINED BY THE EXECUTIVE SYSTEM 
FOR THE PURPOSE OF PROVIDING ~lMITEO SUMMARY ACCOUNTING 
INFORMATION. THE INFORMATION IS ACCUMULATED BY ACCOUNT NUMBER AT 
THE TIME OF RUN COMPLETION, THE TYPE OF TERMINATIONS WITHIN THE 
RUN ARE DISREGARDED. 

THE SUMMARY wILL ACCUMULATE INFORMATION ON THE FOLLOWING ITEMS: 
RUN TIME APPLICABLE TO THE ACCOUNT NUMBER 
TIME AND DATE OF THE FIRST ENTRY IN THE ACCOUNT NUMBER 
TIME AND DATE OF THE LAST ENTRY IN THE ACCOUNT NUMBER 
NUMBER OF PAGES OF PRINTING 
NUMBER OF CARDS READ IN AND NUMBER PUNCHED OUT 
ELAPSED TIME AN I/O FACILITY WAS ASSIGNED TO THE 

ACCOUNT, THE 1/0 FACILITIES APPLIES TO THE 
DRUM SCRATCH AREA AND TO THE EQUIPMENT O£SCRIBEO 
IN THE FACILITY USAGE LOG ENTRY, 

THE SUMMARY ACCOUNTING FILE IS FIRST CONSTRUCTED DURING SYSTEM 
GENERATION, AN ENTRY FOR EACH ACCOUNT NUMBER IS CONSTRUCTED WHICH 
INCLUDES THE SCHEDU~ING ~IMITATIONS FOR THIS ACCOUNT. THE ENTRY 
IS 5~ WORDS ~ONG ANO CURRENTLY HAS MANY UNUSED WORDS AL~OWING 
EXPANSION FOR NEW PERIPH~RAL SUMMARY ITEMS, ETC. 

AODITIONA~ ENTRIES ARE MADE IF OPERATOR APPROVAL IS GIVEN TO 
ACCEPT THE UNKNOWN ACCOUNT NUMBER OF A RUN. THE PRIORITY SUPPLIED 
IS P~ACEO IN THE 'P' AND 'Q' ENTRIES. DEAO~INE AND REA~ TIME ARE 
MADE ILLEGAL. 

35 23 17 11 05 00 

------------------------------------------------------------00 ACCOUNT : 
------------------------------------------------------------01 : NUMBER • • 

02 ------------------------------------------------------------p • • Q . 
• OL • • RT • • NEW • • 

------------------------------------------------------------03 : • • 
0'+ 

05 

06 

------------------------------------------------------------
--------.---------------------------------------------------• • 
----------------------------------------------------.-------
------------------------------------------------------------07 : 

------------------------------------------------------------08 S --------------_ .... --------------------------------.----------
09 : : 

------------------------------------------------------------10 DATE OF FIRST ENTRY : 
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12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 
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-.----------------------------------------------------------• • TIME OF FIRST ENTRY : 
------------------------------.------------------------------• • DATE OF LAST ENTRY 

-------------------------------------.----------------------• • TIME OF ~AST ENTRY 

------------------------------------------------------------• • DATE ENTRY LAST CLEARED 

------------------------------------------------------------• • TIME ENTRY LAST CLEARED 

---------------------.--------------------------------------• • TOTAL NUMBER OF RUNS • • 
------------------------------------------------------------• • TOTAL ELAPSED TIME OF RUNS 

-.----------------------------------------------------------• • TOTAL COMPUTE TIME USED 

-----------------------------------------------------------• • TOTAL CAROS/IMAGES IN 
-.---------------------------------------------------------TOTAL. CARDS OUT 

-----------------------------------------------------------• • TOTAL. LINES OUT 

---------------------.--.----------------------------------
-----------------------------------------------------------• • 
----.-.-----.----------------------------------------.-----• • 
---------------------------------------------------------.-TQACK-MINUTES OF FH~32 USAGE 

-----------------------------------------------------------• • TRACK-MINUTES OF FHa80 USAGE 

--------.---------------.----------------------------------• • TRACK-MINUTES OF FASTRAND USAGE 

---------------------------------------------.-------------TRACK-MINUTES OF FASTBAND USAGE 

-----------------------------------------------------------• • 
-.---------------------------------------------------------
-------------------.---------------------------------------TOTAL TIME 8e ASSIGNED 

-----------------------------------------------------------TOTAL TIME 6C ASSIGNEO 

--------.--------------.. ----------------------------------
• • TOTAL TIME 4C ASSIGNED 

-.-------------------------------------------------------.-

• • 
• • 
: 

• • 
: 

• • 

• • 
• • 

• • 

• • 
3'+ : TOTAL TIME IlIA ASSIGNED • • 

-----------------------------------------------------------
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35 

36 

, 
• TOTA~ TIME IIA ASSIGNED 

---------------------------------------------.-------------TOTA~ TIME FH~32 ASSIGNED 

-----------------------------------------------------------37 : TOTA~ TIME FH880 ASSIGNED 

-----------------------------------------------------------38 

-----------------------------------------------------------39 : 

-----------------------------------------------------------40 : TOTAL TIME CARD SUBSYSTEM ASSIGNED 

41 

42 

43 

45 

47 

48 

50 

51 

52 

53 

-----------------------------------------------------------TOTAL TIME PAPER TAPE SUBSYSTEM ASSIGNED 

-----------------------------------------------------------TOTA~ TIME PRINTER ASSIGNED 

-----------------------------------------------------------• • TOTAL TIME 100~ ASSIGNED 

-----------------------------------------------------------TOTAL TIME CTS ASSIGNED 

--_ .. _-----------------------------------------------------• • TOTAL TIME WTS ASSIGNED 

---------------.------------------------.------------------• • TOTA~ TIME eTMC TERMINAL ASSIGNED 

-----------------------------------------------------------• • 
-----------------------------------------------------------
-----------------------------------------------------------
--------------------.--------------------------------------• • 
-.------------.------------------------------------.------­• • 
-----------------------------------------------------------
-----------------------------------------------------------• • 
-----------------------------------------------------------

• • 

• , 

• • 

• • 
: 

• • 
• • 

: 

: 

• • 
: 

• • 
• • 

: 

• • 
------------------------------------------------------------
WHERE: 

P = HIGEST A~~OWAB~E PRIORITY. 
G = PRIORITY USED WHEN NONE SPECIFIED, 
O~= NON-ZERO IF DEADLINE SPECIFICATION ALLOWED, 
RT= NON-ZERO IF REAL TIME SPECIFICATION AL~OWEO. 

NEW: NON-ZERO IF ENTRY ADDEO BY OPERATOR ACTION. 
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THE 1108 EXECUTIVE SYSTEM INCORPORATES A CHECKPOINT/RESTART 
FACILITY THAT WIL~ FUNCTION WITH ANY FI~E FORMAT AT ANy LEVEL OF 
ACCESS, IT MAY BE INITIATED SY A USER PROGRAM, A CONTROL 
STATEMENT, OR AN UNSOLICITED KEVIN, 

THE CHECKPOINT ROUTINE WILL AUTOMATICALLY INCLUDE ALL 
PERTINENT INFORMATION NEC~SSARY FOR RESTART EXCEpT CATALOGUED OR 
'TO BE CATALOGUED' FASTRANO FILES THAT ARE BEING UPDATED. THE 
USER MUST SPECIFY, BY AN OPTION ON THE ASG CONTROL CARO FOR EACH 
OF THESE CATALOGUED FIL~S, wHETHER THE CHECKPOINT ROUTINE SHOULD 
OR SHOULD NOT DUMP SUCH FILES. IF THEY ARE DUMPED, THE STATUS OF 
THE ORIGINAL FI~£ REMAINS UNCHANGED. (SEE CHAPTER ON THE ASS 
CONTROL CARD), ALL TEMPORARY FILES WILL BE AUTOMATICALLY DUMPED 
AND RELOADED ON RSTRT, IF THE TEMPORARY FILE DOES NOT NEED TO BE 
SAVED, IT SHOULD BE RE~EASED BEFORE THE CHECKPOINT WITH A CAL~ TO 
CSFs, 

CHECKPOINT INFORMATION MAY BE RECORDED ON TAPE OR FASTRANO. IF 
TAPE IS CHOSEN, THE INFORMATION CAN 6E INTERSPERSED WITH DATA 
(CHECKPOINT ON OUTPUT DATA TAPE ONLY) OR RECORDED ON A NON.OATA 
TAPE (FILE INDEPENDENT CHECKPOINT). EACH CHECKPOINT TAKEN IS 
CAPABLE OF BEING USED AS A RESTART POINT AT SOME SUBSEQUENT TIME, 
IF CHECKPOINT INFORMATION IS RECOHDED ON FASTRANO, ON~Y THE ~AST 
CHECKPOINT IS AVAILAB~E FOR RESTARTING. ALSO IT 15 NOT POSSIBLE 
TO INCLUDE DUMPS OF FILES WITHIN THIS CHECKPOINT. 

THE RESTART ROUTINE RESTORES A PROGRAM TO THE OPERATIONAL STATUS 
IT ATTAINED WHEN THIS PARTICU~AR CHECKPOINT WAS TAKEN. THE 
RESTORING PROCEOURE IS AUTOMATIC EXCEPT FOR CATALOGUED FASTRANg 
FILES THAT WERE DUMPED. AGAIN THE USER MUST SPECIFY, BY OPTION ON 
THE ASG CONTROL CARO FOR EACH CATALOGUED FILE THAT WAS DUMPED, 
WHETHER THESE FILES CAN BE RE~OADED. WHEN RELOADING IS COMPLETE 
AND BEFORE REINITIATION, THE ROUTINE EXITS TO THE RESTART 
INTERRUPT LOCATION WHICH IS pROVIDED FOR THE USER WHO WISHES 'TO BE 
COGNIZANT OF AL~ RESTARTS. IF THE INTERRUPT ~OCATION IS NOT CODED 
THE PROGRAM IS AUTOMATICALLY REINITIATEO. 

7.8.2. USER-CHECKPOINT INTERFACE 

THE USER INTERFACES WITH THE CHECKPOINT ROUTINE INTERNALLY BY A 
PROGRAM OR ACTIVITY, EXTERNALLY BY A CONTROL STATEMENT OR 
UNSOLICITED REQUEST. 

7,8.2.1. PROGRAM REQUEST 

THE PROGRAM REQUEST IS A PROCEDURE CODED IN THE USER SOURCE 
PROGRAM IN ANTICIPATION OF SOME CONTINGENCY. THE FREQUENt¥ OF 
THIS REQUEST AND THE RECORDING DEVICE FOR THE CHECKPOINT 
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INFORMATION IS FIXED EACH TIME THIS RUN IS MADE. THE REQUEST FORM 
IS: 

CKPT .FILENAME','OPTIONS' 

WHERE: 

CKPT IS THE NAME OF THE REQUEST AND MUST BE USED AS SHOWN. 
FILENAME IS THE NAME OF AN ASSIGNED TAPE OR FASTRANO FILE INTO 
WHICH THE CHECKPOINT INFORMATION WILL BE RECORDED. IT MAY BE AN 
ACTUAL DATA FILE ALLOWING DIRECT ASSOCIATION OF CHECKPOINT AND 
FILE, OR IT MAY BE AN INDEPENDENT FILE CONTAINING CHECKPOINTS. IF 
THE CHECKPOINT INFORMATION IS TO BE RECORDED ON A FASTRANO FILE, 
IT MUST SE A SEQUENTIAL FILE. THE CHECKPOINT CAN NOT BE TAKEN ON 
A RANDOM FIL.E. 

THE OPTIONS FIELD MAY INCLUOE P, T, OR PT. THESE SIGNIFY: 

P THIS SPECIFIES THAT THE DUMP COMPLETION MESSAGE AND 
ALL ERROR M~SSAGES ARE TO BE WRITTEN ON THE CONSOLE. 
IF NOT PRESENT NONE OF THESE MESSAGES WILL BE WRITTEN, 

T THIS SPECIFIES THAT THE RUN IS TO BE TERMINATED AFTER 
THE CHECKPOINT IS TAKEN, 

THE PROCEDURE WILL LOAD AO WITH AN ENTRY CODE, 

7.8.2.2, CONTRoL STATEMENT REQUEST 

THE CONTROL STATEMENT REGUEST APPEARS IN THE CONTROL STREAM OF 
A RUN. 

UNSOLICITED REQUEST 

THE UNSOLICITEO REQUEST 
IS USED PRIMARILY BY THE OPERATOR TO CHECKPOINT A RUN, ALL RUNS 

IN THE OPERATIONAL ENVIRONMENT ARE SUSCEPTI6LE TO THIS REQUEST, 
THE REQUEST FORM IS: 

CK OPTIONS,FILENAME,RUNIO 

WHERE: 

CK IS THE MESSAGE IDENTITY. FILENAME IS THE NAME OF THE TAPE 
FILE ASSIGNED TO THE RUNIO INTO WHICH THE CHECKPOINT INFORMATION 
WILL BE RECORDED. FILENAME MAY ALSO BE THE NAME OF A FILE 
ASSIGNED BY THE OPERATOR FOR SYSTEM USE. IN SUCH A CASE THE 
DISPOSITION OF THE CHECKPOINT INFORMATION IS THE OPERATOR'S 
OPTION, THE OPERATOR CAN NOT TAKE A CH~CKPOINT ON FASTRAND, 
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P THIS SPECIFIES THAT THE DUMP COMPLETION M~SSAGE AND 
AL~ ERROR M~SSAGES ARE TO BE WRITTEN ON THE CONSOLE. 
IF NOT PRESENT NONE OF THESE MESSAGES WILL BE WRITTEN. 

T THIS SPECIFIES THAT THE RUN IS TO BE TERMINATED AFTER 
THE CHECKPOINT IS TAKEN. 

7.8,3. DUMPING TECHNIQUES 

THE DUMPING TECHNIQUE VARIES DEPENDING ON WHETHER THE CHECKPOINT 
IS TO BE RECORDED ON TAPE OR FASTRANO. WHILE FASTRAND MAY CONTAIN 
ONLY ONE VALlO DUMP PER RUN, TAPE MAY CONTAIN MANY, FILES ARE 
DUMPED WHEN CHECKPOINT IS ON TAPE AND NEVER WHEN ON FASTRANO, 

THE SAVING OF PERTINENT INFORMATION NECESSARy FOR RESTARTING IS 
ACCOMPLISHED AUTOMATICALLY REGARDLESS OF THE DEVICE CHOSEN, 
HOWEVER, THE DISPOSITION OF THE FILES DEPENOS DIRECTLY ON QOTH THE 
DEVICE AND THE USER'S OPTION. IF A CARD READER OR PAPER TAPE 15 
ASSIGNED DIRECTLY TO THE PROGRAM, THE CHECKPOINT CAN NOT BE TAKEN. 

THE FOLLOWING ARE SOME OF THE STEPS INVO~VED WHEN PROCESSING A 
CHECKPOINT REQUEST. THEIR ORUER IN THE LIST IS NOT NECESSARILy 
THEIR ORDER OF OCCURRENCE, 

(1) ALL REGISTERS ARE SAVED 
(2) ALL 1/0 ACTIVITY FOR THE RUN IS COMPLETED 
(3) THE REMAINING PORTION OF THE CONTROL STREAM IS SAVED 
(4) EXEC CONTROL TABLES, SWITCH LIST POSITIONS, ETC., 

NECESSARY TO REESTABLISH THE RUN ARE SAVED 
(5) A CHECKPOINT 10 RECORD IS WRITTEN 
(6) USER'S CORE AREA IS WRITTEN 
(7) THE POSITIONS OF A~L TAPE FILES ARE NOTED 
(8) TEMPORARY DRUM AND FASTRAND FILES ARE DUMPED 
(9) CATALOGUEO UPDATE FILES ARE OISPOSED OF ACCORDING TO 

ASG CARO OpTIONS 
Cl0) AN END OF CHECKPOINT RECORO IS WRITTEN 

IT SHOULD BE NOTED THAT wHEN CHECKPOINT IS ON FASTRANO, OPERATIONS 
(8) AND (9) ARE NOT PERFORMED, 

IF THE CHECKpOINT UNIT IS TAPE ANO AN END OF REEL CONDITION IS 
ENCOUNTERED WHI~E A DUMP IS BEING RECORDED, THE ROUTINE WILL 
AUTOMATICALLY SWAP REELS AND CONTINUE OUMPING ON THE ALTERNATE 
REE~. CONTROL WILL NOT BE RETURNED TO THE USER UNTIL A~L DUMPING 
IS COMP~ETE. B~CAUSE OF THIS' A OATA TAPE FILE SHOULD NOT BE 
DESIGNATED AS THE CHECKPOINT UNIT IF THE USER HAS PHOVIDED FOR 
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PHYSICA~ END OF REE~ PROCESSING. REE~ SWAPPING OF INDEPENOENT 
TAPE FILES ASSIGNED TO THE PROGRAM OR TAPE FI~ES ASSIGNED TO THE 
SYSTEM (BY THE OPERATOR) DOES NOT AFFECT THE USER PROGRAM. 

A REEL CONTAINING A PORTION OF A CHECKPOINT AND ITS ALTERNATE 
THAT CONTAINS THE BALANCE OF THE OUMP, ARE TREATED AS ONE LOGICAL 
REEL WHEN REAO BY THE DATA HANDLING ROUTINE. 

A CHECKPOINT CAN NOT BE TAKEN ON A TAPE IN WHICH THE MODE HAS 
BEEN CHANGED IN THE MIDDLE OF THE FILE. ALSO, CHECKPOINTS SHOULD 

'NOT BE TAKEN ON A TAPE WRITTEN IN 200 PPI, BECAUSE IF THE END OF 
REEL IS REACHEO, THE CHECKPOINT ROUTINE MIGHT WRITE OFF THE TA~E. 

CHECKPOINT DUMPS ON A DATA TAPE OR AN INDEPENDENT TAPE MAY BE 
CATALOGUED BY THE USER IN THE NORMA~ MANNER (ASG CONTRO~ CARD 
OPTION). HOWEvER, THE DISPOSITION OF THE SYSTEM ASSIGNED TAPE IS 
THE OPERATOR'S OPTION. 

7.8.3.2, FASTRANO 

CHECKPOINT ON FASTRANO IS LIMITEO TO ONE ACTIVE DUMP PER RUN TO 
MINIMIZE ABUSE OF STORAGE CAPACITY. THIS TYPE OF CHECKPOINT WILL 
NOT CONTAIN DUMPS OF FILES, THIS IMPLIES THAT CHECKPOINT ON 
FASTRAND SHOULD BE CALLED FOR ONLY BY THOSE RUNS WHERE HARDWARE 
MALFUNCTIONS ARE THE EXPECTED CONTINGENCIES AND IMMEDIATE RESTART 
IS DESIRABLE. SUCH RUNS COULD BE CLASSIFIED AS R~AL-TIME, 
PRODUCTION TYPES, ETC. 

7,8.3.3. CONTROL MESSAGES 

THE CHECKPOINT ROUTINE PRODUCES A CONTROL MESSAGE TO INDICATE 
THAT A DUMP WAS COMPLETEO SUCCESSFULLY. NORMALLY THIS MESSAGE IS 
RECORDED IN THE RUN LOG' HOWEVER, IF THE PRINT OPTION IN THE 
CHECKPOINT REQUEST IS USED IT WIL~ ALSO APPEAR ON THE OPERATOR'S 
CONSOLE. THE MESSAGE FORM IS: 

RUNIO CKPTn FILENAME, REEL NBR 

WHERE RUNIC IS THE IDENTITY OF THE RUN, CKPT" IS THE NUMBER OF 
THE CHECKPOINT (TAKEN IN NUMERICAL ORDER), FILENAME IS THE NAME 
OF THE FILE TO CONTAIN THE CHECKPOINT DUMP, AND REEL NBR IS THE 
NUMBER OF THE REEL(USUALLY GIVEN BY THE OPERATOR IN RESPONSE TO A 
MOUNT MESSAGE) OF THE FILE THAT ACTUALLY CONTAINS THE DUMP, IF THE 
DUMP IS ON TAPE. 

A SUBSEQUENT MESSAGE IS PROOUCED IN CON~UNCTION WITH THE ONE 
ABOVE BUT IT IS RECORDED ONLY IN THE PROGRAM LOG, THIS MESSAGE 
HAS THE FORMS: 

FILENAME(1) ~ REEL NBR(l), .REEL NBR(2), •• tREE~ NBR(N) 
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FILENAME(2) - REEL N6R(1), REE~ NBR(2), ••• *REE~ NBR(N) .. - . .. ~ - .. - .. -FILENAME(N) - *REEL NBR(1), REEL NBR(2), ••• REEL NBR(N) 

FIL.ENAME(l) .. FS -
FIL..ENAME(N) .. F5 

FILENAME(l) - OM -FIL.ENAME(N) - OM 

PAGE: 

WHERE THE FILENAMES ARE THE NAMES OF THE FIL.ES PRESENT~Y ASSIGNED 
TO THE RUN. THE REEL NBRS ARE THE NUMBERS OF THE REELS OF THE 
FILES, AN ASTERISK BEFORE A REEL NBR INDICATES THE REEL THAT WAS 
ACTUAL~Y IN USE AT THE TIME OF THE DUMP, FILES RESIDING ON 
FASTRANO AND DRUM ARE OENOTED BY THE CHARACTERS FS AND OM. 

WHEN HARDWARE AND PARAMETER FORMAT ERRORS OCCUR, MESSAGES WILL.. 
BE WRITTEN ON THE CONSOL.E, BUT ONLY WHEN THE P OPTION IS 
SPECIFIED. FOR FORMAT AND LEGA~ RESPONSES TO THESE MESSAGES, SEE 
OPERATOR COMMUNICATIONS. SECTION 11. 

7.8.3.~. STATUS CODES 

WHEN A PROGRAM REQUESTED CHECKPOINT HAS BEEN COMPLETED, A 
STATUS CODE IS RETURNED IN AO. FOR A RESTART THE CODE IS RETURNED 
IN BITS 35-30 OF THE FIRST WORO OF THE INTERRUPT ROUTINE. AFTER A 
RESTART THE CODES ARE: 

00 - NORMAL COMPLETION 
01 - UNRECOVERABLE TAPE ERROR 
02 - UNRECOVERABLE ORUM ERROR 
03 • CKPT" NOT ON FILE SPECIFIED 
O~ - CKPT~ NOT ON REE~ SPECIFIED 
05 - DUMP FILE NOT CATALOGUED 
06 • ERROR OPTION FOR NO REL.OAD WAS SPECIFIED. THE fILE 

IS NO LONGER CATALOGUED 

AFTER A CHECKPOINT THE STATUS CODES ARE: 

00 - NORMAL COMPLETION 
01 - UNRECOVERABLE TAPE ERROR 
02 - UNRECOVERABLE DRUM ERROR 
03 - DUMP FIL£ IS NOT ASSIGNED TO THE PROGRAM AND IS 

NOT A SYSTEM FILE 
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THE RESTART PROCEDURE IS THE REVERSE OF THE CHECKPOINT 
PROCEDURE. THAT IS, IT RESTORES A RUN TO THE OPERATIONAL STATVS 
IT HAD ATTAINED WHEN THE DUMP WAS TAKEN, THIS DUMP FILE MUST BE 
CATALOGUED PRIOR TO RESTART, EITHER ON AN ASG CARD IN A PREVIOUS 
RUN OR BY A CAT CARD. THE REQUESTS ARE SIMILAR TO THE CHECKPOINT 
REQUESTS IN THAT THEY ALSO CAN BE INITIATEO INTERNA~~Y BY A 
PROGRAM OR ACTIVITY, EXTERNALLY BY A CONTROL STATEMENT OR 
UNSOLICITED REQUEST. ANY CHECKPOINT DUMP IS CAPABLE OF BEING 
REESTABLISHED BY ANY RESTART REQUEST REGARDLESS OF THE TYPE OF 
CHECKPOINT REQUEST USED TO PRODUCE THE DUMP, FOR EXAMPLE, AN 
INTERNAL CHECKPOINT REQUEST MAY BE RESTARTEO BY EITHER AN 
INTERNAL, CONTROL STATEMENT, OR UNSOLICITED RESTART REQUEST. 

THE RESTART INTERRUPT LOCATION WILL BE CHECKED UPON COMPLETION 
OF THE LOAD TO ASCERTAIN IF THE USER WANTS CONTRO~ AT THIS 
INTERRUPT LOCATION BEFORE THE RUN IS INITIATED, IF THE USER O~ES 
ACCEPT CONTROL, IT IS HIS RESPONSIB1~ITY TO TRANSFER CONTROL TO 
REINITIATE HIS RUN AT THE COMPLETION OF THE INTERRUPT SEQUENC~, 

7,8.4,1. PROGRAM REQUEST 

THE PROGRAM REQUEST IS A PROCEDURE CODED IN THE USER,S SOURCE 
PROGRAM TO AFFORD AN IMMEDIATE RESTART CAPABILITY WITHOUT LEAVING 
THE OPERATIONAL ENVIRONMENT, AND/OR WITHOUT OPERATOR INTERVENTION. 
THE REQUEST FORM IS; 

WHERE: 

RSTRT IS THE NAME OF THE REQUEST AND MUST BE USED AS SHOWN, P 
SPECIFIES THAT ERROR MESSAGES ARE TO BE TYPEO ON THE CONSOLE. 
FILENAME IS THE NAME OF A TAPE OR FASTRAND FILE ASSIGNED TO THE 
SYSTEM OR RUN THAT CONTAINS THE CHECKPOINT DUMP TO BE RESTARTED, 
CKPT~ IS THE NUMBER OF THE PARTICULAR CHECKPOINT TO USE. WITH 
FI~ENAME AND CKPT# THE SYSTEM AUTOMATICALLY SELECTS THE REEL T~AT 
ACTUA~LY CONTAINS THE OUMP. 

7,8.4,2. CONTROL STATEMENT REQUEST 

THE CONTROL REQUEST APPEARS IN THE CONTROL STREAM OF A RUN OR, 
AS A SEPARATE RUN. (SEE THE CHAPTER ON CONTROL STATEMENTS FOR A 
DETAILED DESCRIPTION) 

7.8.~.3. UNSOLICITED REQUEST 

THE UNSOLICITED REQUEST IS USED PRIMARILY BY THE OPERATOR TO 
RESTART A PARTICULAR RUN OR GROUP OF RUNS, ONLY CHECKPOINT DUMPS 
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ON TAPE ARE SUSCEPTIBLE TO THIS REQUEST, THE REQUEST FORM IS: 

RS PRIORITY/P,RUNID,ACCOUNTING,FILENAME,CKPT# 

WHERE: 

PAGE: 

RS IS THE REGUEST IDENTITY AND MUST BE USED AS SHOwN, p, IF 
GIVEN, SPECIFIES THAT ERROR MESSAGES ARE TO BE TYPED ON THE 
CONSOLE. THE PRIORITY FIELD SPECIFIES THE NEW PRIORITy UNDER 
WHICH TO REESTAa~ISH AND RERUN THE RUN, IF NOT SPECIFIED THE 
STANDARD SYSTEM PRIORITY IS USED. RUNIO IS THE lOENTITY OF THE 
CHECKPOINTEO RUN. ACCOUNTING IS THE NUMBE~ TO WHICH THE CHAHGE FOR 
RELOADING THE RUN WILL BE ATTRIBUTED. CKPT" IS THE NUMBER OF THE 
SPECIFIC DUMP TO RESTART. FILENAME IS THE NAME OF THE TAPE FI~E 
THAT CONTAINS THE CHECKPOINT OUMP. THIS FILE MUST BE EITHER A 
CATALOGUED FILE OR A SySTEM ASSIGNED FILE. FOR CATALOGUED FILES, 
ALL THE INFORMATION NECESSARY TO CORRECTLY READ THE DUMP TAPE WIL~ 
BE OBTAINED FROM THE DIRECTORY, SYSTEM ASSIGNED FI~ES ARE ALWAYS 
READ IN THE STANOARD MODE. 
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8. EXECUTIVE REQUEST FUNCTIONS 

8,1. GENERAL 

A SET OF FUNCTIONS ARE PROVIDED BY THE EXECUTIVE FOR USE BY 
WORKER PROGRAMS. THIS SET OF FUNCTIONS, GENERA~LY SPEAKING, 
ENCOMPASSES THOSE OPERATIONS WHICH ARE EITHER ILLEGAL FOR THE 
WORKER PROGRAM TO INITIATE DIRECTLY OR REQUIRE THE COGNIZANCE ANO 
DIRECTION OF THE EXECUTIVE SySTEM. THE FUNCTIONS ARE CATEGORIZED 
AS FOLLOWS: 

ACTIVITY REGISTRATION 
TERMINATION 
FILE SUPERVISION 
REAL-TIME 
RE~ENTRANT ROUTINES 
DYNAMIC FACILITIES 
SYSTEM LOG 
ERROR INTERRUPTS 
INPUT/OUTPUT REQUESTS 
CONSOLE REQUESTS 
SYMBIONT CONTROL 
CHECKPOINT/RESTART 
MISCELLEANOUS 

THE EXECUTIVE SYSTEM MAY BE ENTERED TO INITIATE A FUNCTION THROUGH 
UTILIZATION OF THE EXECUTIVE REQUEST INSTRUCTION (ER) OF THE 
GENERAL FORM: 

ER FUNCTION 10 

IN SOME CASES, THE PRESENCE OF PARAMETERS ARE REQUIRED IN CONTROL 
REGISTERS WHEN THE EXECUTIVE SYSTEM IS ENTERED. THE OISCUSSIONS 
IN THIS CHAPTER ON EACH OF THE lNDIVIDUA~ FUNCTIONS WILL SPECIFY 
THE REQUIRED PARAMETERS. 

EXECUTIVE REQUEST FUNCTIONS MAY BE FURTHER CATEGORIZED AS 
ASYNCHRONOUS, SYNCHRONOUS, OR IMMEDIATE. AN ASYNCHRONOUS REQUEST 
ALLOWS THE RETURN OF CPU CONTROL TO THE REQUESTING PROGRAM AS SOON 
AS ITS PRIORITY PERMITS AND REQUIRES INTERROGATIVE ACTION BY THE 
USER PROGRAM TO OETERMJNE WHETHER THE REQUEST HAS BEEN COM.LETfD. 
SYNCHRONOUS REQUESTS SUSPEND OPERATION OF THE REQUESTING PROGRAM 
UNTIL THE REQUEST HAS SEEN COMPLETED, AT THAT TIME, SYSTEM CONTROL 
RETURNS TO THE PROGRAM, WHILE THE PROGRAM IS SUSPENDED, OTHER 
PROGRAMS ARE EXECUTING, AN IMMEDIATE REQUEST IS ONE WHICH IS 
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PERFORMED ON THE SPOT BY THE SYSTEM. IMMEDIATE EXECUTIVE BEQUESTS 
ARE CONFINED TO THOSE WHICH CAN BE FULFILLED IN A SUFFICIENTLY 
SMALL NUMBER OF INSTRUCTIONS THAT CPU DISPATCHING AT THIS TIME 
WOULD SERIOUSLy DEGRADE PERFORMANCE OF THE SYSTEM. 

FOR ASYNCHRONOUS ANO SYNCHRONOUS REQUESTS, SUFFICIENT 
INFORMATION IS RECORDED IN A QUEUE TO ALLOW THE REQU~St TO BE 
PERFORMED. THIS QUEUE ENTRY IS MAINTAINED UNTIL THE REQUEST IS 
SATISFIED. IF THE SERVICE ROUTINE IS RE-ENTERABLE, IT AL~OWS 
SERVICE REQUESTS FROM SEVERAL USER OR SYSTEM PROGRAMS TO BE 
PERFORMED SIMULTANEOUSLY, AS INPUT/OUTPUT DEVICE AVAILABILITY 
PERMITS. 

INSOFAR AS IS FEASIBLE, CPU DISPATCHING FOR SERVICE ROUTINES IS 
AT A PRIORITY LEVEL RELATED TO THAT OF THE REQUESTING ROUTINE. 

8.2, ACTIVITY REGISTRATION 

PROVISIONS ARE AVAILABLE TO ALLOW INDEPENOENT ACTIVITIES OF A 
PROGRAM TO BE REGISTERED AND EXECUTED CONCURRENTLY, THE 
SUBPROGRAM MAY BE REGISTERED AS EITHER A TIMED (TFORKS) OR AN 
UN-TIMED (FORKS) ACTIVITY. 

THE WORKER PROGRAM HAS A MAIN ACTIVITY IN EVERY CASE. ITS 
CONTROL MEMORY ALWAYS CONSISTS OF ALL A, S, AND R REGISTERS WITH 
THE EXCEPTION OF RO. THIS DOES NOT IMPLY THAT MAJOR CONTROL O~ 
THE TASK MUST BE WITHIN THIS PATH, BUT THAT EXEC FOR CONTROL 
PURPOSES OOES RECOGNIZE A MAIN ACTIVITY. 

8.2.1. FORKS 

THE FORKS FUNCTION REGISTERS AN UN.TIMED ACTIVITY. 

A UNIQUE SUBPROGRAM CONTROL WORD IS MAINTAINED FOR EACH MAI~ 
PROGRAM BY THE OISPATCHER. THIS CONTROL WORD IS USEO FOR CONTROL 
OVER THOSE ACTIVITIES THAT HAVE BEEN REGISTERED WITH AN IDENTITY 
ATTACHED. A LIMIT OF 35 ACTIVITIES WITH AN IDENTITY MAY BE 
REGISTEREO AT ANY ONE TIME. AS EACH SUBPROGRAM IS REGISTEREO, THE 
CORRESpONDING eIT IS SET ON THE CONTROL WORD. IF A SUBPROGRAM 
REGISTRATION IS ATTEMPTED WITH AN IDENTITY EQUA~ TO A SUBPROGRAM 
PRESENTLY REGISTERED, AN 'ERROR MODE. CONDITION RESULTS. 

IF IT IS DESIRED TO REGISTER A REAL-TIME ACTIVITY, A PRIORITY 
NUMBER MUST BE INCLUDED AS A PARAMETER. THIS PRIORITY NUMBER IS 
THE ACTUAL SWITCHING LEVE~ ON THE REA~-TIME SWITCH ~lST. THE 
PRIORITY VALUE IS CHECKED AGAINST THE PRIORITY LIMIT ASSIGNED TO 
THE ACCOUNT NUMBER. IF AN EsI COMPLETION ACTIVITY 15 REGISTEREP, 
THE ACTIVITY WILL REMAIN IN A WAIT STATE ON THE SWITCHING CYCLE 
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UNTIL ACTIVATEO AS THE RESU~T OF AN ESI INTERRUPT. 

INFORMATION WHICH MUST BE SUPPLIED IN CONTRO~ REGISTER, AQ, 
UPON REGISTERING A NEW ACTIVITY INC~UOES: THE INITIAL ADD~ESS AT 
WHICH THE NEW ACTIVITY IS TO BEGIN EXECUTION, AN INDICATION OF THE 
AMOUNT OF CONTROL REGISTERS WHICH MUST BE SAVED, IF DESIRED AN 
ACTIVITY IDENTITY AND FOR REA~-TIME REGISTRATIONS A SWITCHING 
LEVEL pRIORITY NUMBER. UPON RETURNING CONTRO~ TO THE REFERENCING 
PROGRAM THE EXEC WILL LOAD AN EXEC ACTIVITY IOENTITY IN THE ~OWER 
HALF OF AO, THIS IDENTITY MUST BE USED WHEN USING THE ACTIVITY 
DELETION FUNCTION, ADLT5, 

35 30 29 24 23 18 17 o 
-------------------------------------------------------------• • A : c • • o • • 
-------------------------------------------------------------

WHERE, 
A - REAL-TIME SWITCHING LEVEL PRIORITY NUMBER. THIS FIELO IS 

USED ONLY WHEN REGISTERING A REAL-TIME WORKER OR ESI 
COMPLETION ACTIVITY, THE NUMBER (1) IS RESERVEO FOR ESt 
COMPLETION ACTIVITIES. SWITCHING LEVELS, (2-35), MAY BE 
REQUESTED FOR REAL-TIME WORKERS. THE PRIORITY REQUESTED 
IS CHECKED AGAINST THE PRIORITY LIMIT OF THE ACCOUNT 
NUMBER, ALL NON REAL-TIME ACTIVITIES REGISTERED, INITIALLY 
ASSUME THE SWITCHING PRIORITY LEVEL OF THE MAIN PROGRAM. 
INTERRUPT ACTIVITIES WILL AUTOMATICA~LY BE ASSIGNED A 
HIGHER SWITCHING PRIORITY LEVEL THAN ALL NORMAL ACTIVITIES 
FOR THIS SPECIFIC CLASS OF PROGRAM (BATCH, DEMAND, ETC.) 

B - ACTIVITy IDENTIFICATION (1-35. A LIMIT OF 35 ACTIVITIES 
MAY BE REGISTERED WITH AN IDENTITY AT ANY ONE TIME), IF 
THIS FIELD IS BLANK THE ACTIVITy IS REGISTERED WITHOUT AN 
IDENTITY, AN UNLIMITED NUMBER OF ACTIVITIES WITHOUT 
IDENTITI~S MAY Bf REGISTERED. 

C - AMOUNT OF CR WHICH MUST BE SAVED. (0; 811, AO THRU A5, 
ANO Rl THRU R3. 1 = ALL A, B, AND R REGISTERS WITH THE 
EXCEPTION OF RO). THE SET OF CONTRO~ REGISTERS CHOSEN 
WILL REMAIN wITH THE ACTIVITY THROUGHOUT THE LIFE OF TH~ 
ACTIVITY. UPON INITIA~LY RECEIVING CONTROL' THE SET OF 
CONTROL REGISTERS ASSIGNED TO TH~ PARENT PROGRAM WILL BE 
PASSED ON. 

D - ENTRY ADDRESS 

THE EXEC REFERENCE IS: 

L AO,PARAMETER-WORD 
ER FORKS 
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8.2,2, TIMEO ACTIVITY REGISTRATION 

THE TFORKS FUNCTION REGiSTERS A TIMED ACTIVITY. THE TIMED 
REGISTRATION IS 10ENTICA~ TO THE UN-TIMED FUNCTION WITH THE 
EXCEPTION THAT AN ADOITI0NA~ PARAMETER MUST BE SUPP~IED IN CONTROL 
REGISTER, Al, GIVING THE INCREMENT OF TIME IN MIL~ISECONDS TO 
DELAY INITIATION OF THE ACTIVITY. 

THE EXEC REFERENCE IS: 

~ AO,PARAMETER-WORD 
ER TFORKS 

8,2.3. ACTIVITy DELETION 

ANY ACTIVITY MAY DELETE ANY OTHER ACTIVITY BY REFERENCING THE 
FUNCTION, AOLTS. CONTROL REGISTER, AO, MUST BE ~OADED WITH THE 
EXEC IDENTITY OF THE ACTIVITY WHICH IS TO BE DELETED. THE EXEC 
IDENTITY OF AN ACTIVITY IS RETURNED IN CONTROL REGISTER, AO AFTER 
REGISTERING THE ACTIVITY. 

UPON INITIATION OF THIS FUNCTION ALL WORK PERTAINING TO THIS 
ACTIVITY IS REMOVED FROM ALL EXEC WORK QUEUES. THE EXEC REFERENCE 
IS: 

L AO,EXEC ACTIVITY IDENTIFICATION 
ER AOLT5 

8.2t~. WAIT CONDITIONS 

USING THIS FUNCTION, THE SUBPROGRAM MAY WAIT UNTIL ANY NUMBER 
OF OTHER ACTIVITIES OF THIS SET ARE DEACTIVATED BEFORE IT IS GIVEN 
CONTROL. A 'CONDITION' MASK MUST BE SUPP~JED IN CONTROL REGISTER, 
AO. THIS MASK IS APPLIED AGAINST THE SUBPROGRAM CONTROL WORe BY 
THE OISPATCHER. THEREFORE IF ACTIVITIES 1 AND ~ MUST BE COMPLETED 
BEFORE AN ACTIVITY MAY GAIN CONTROL, AO WOULD BE ~OAOEO WITH AN 22 
(OCTAL), AND BITS 1 ANO 4 WOULO BE MASKED ON THE SUBPROGRAM 
CONTROL WORD. 

THE EXEC REFERENCE IS: 

~ AO,CONOITION-MASK 
ER AWAITS 
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8,3. TERMINATION 

8,3,1. THE EXIT FUNCTION 

THE FINAL EXIT TO EXEC OR THE TERMINATION OF ANY ACTIVITY MAY 
BE THE EXIT FUNCTION, THE EXEC OELETES THE ACTIVITY AND CHECKS 
FOR THIS BEING THE LAST. IF ALL ACTIVITIES HAVE BEEN DELETED, THE 
PROGRAM IS TERMINATED. 

THE EXEC REFERENCE IS: 

ER EXITS 

IF ANY ASYNCHRONOUS I/O HAS BEEN ISSUED BY THE EXITING ACTIVITJ, 
THE 1/0 REQUESTS ARE OE~ETED FROM THE CHANNEL QUEUE OR, IF BEING 
CURRENTLY SERVICED, ARE STOPPED AT THE FIRST POSSlBLE BREAK POINT. 
NO FURTHUR UPDATING IS DONE FOR THE 1/0 REQUESTS AND NO 1/0 
INTERRUPT ACTIVITIES ARE REGISTERED FOR THE BypASSEO REQUESTS. 

8.3.2. THE ABORT FUNCTION 

THE ABORT FUNCTION IS AN EXIT INDICATING THAT THE ACTIVITY IS 
ENDING IN AN ERROR CONOITION. ALL CURRENT ACTIVITIES ARE 
TERMINATED, AND THE ABORT FLAG FOR THE RUN IS SET. THE EXEC 
REFERENCE IS: 

ER ABORTS 

8.3.3. THE ERR EXIT 

THE ERR FUNCTION SETS THE 'ERR MODE' CONDITION, IF THE WORKER 
HAS ESTABLISHED AN 'ERR MODE' ROUTINE, CONTROL WILL BE RETURNEQ TO 
IT. OTHERWISE, STANDARD 'ERR MOD~' ACTION WILL OCCUR. FOR 
INFORMATION ON THE STANDARO 'ERR MODE' ACTION REFER TO THE PROGRAM 
CONTINGENCY PARAGRAPH IN THE SUPERVISIOR CHAPTER. 

THE EXEC REFERENCE IS: 

ER ERRS 

8.~. FI~E SUPERVISION 

SEVERAL ENTRANCES INTO THE EXEC ARE PROVIDED FOR FILE 
SUPERVISION: 

BJOINS - BUFFER POOL EXPANSION 
BLOCKS - BLOCK BUFFERING PACKAGE ENTRY 
BPOOLS - BUFFER POO~ SETUP 
CADDS - COMMUNICATIONS BUFFER POOL ADDITION 
CGET! - COMMUNICATIONS BUFFER POOL REMOVAL 
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CPOOLS - COMMUNICATIONS BUFFER POOL SETUP 
OITEMS - DIRECTORY ITEM RETRIEVA~ 
FACI~$ ~ FACILITY OETERMINATION 

SECTION: 

TINTL$ - TAPE REEL NUMBER SET INITIALIZATION 
TSWAPS - TAPE SWAPPING 

8 
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A SUMMARY DESCRIPTION OF EACH FO~LOWS. FOR ADDITIONAL 
INFORMATION, REFER TO THE CHAPTERS ON FILE. CONTROL SYSTEM AND DATA 
HANDLING. 

8.4.1. BUFFER POOL EXPANSION 

THE B~OINS FUNCTION PROVIDES THE MEANS FOR ADDING A CORE AR~A 
TO A PREVIOUSLY ESTAB~ISHED BUFFER POOL. A TWO WORD PACK~T MUST 
BE PROVIDED TO IDENTIFY THE AREA AS FOLLOWS: 

35 17 00 

-------------------------------------------------------------: NOT USED :AOOR OF INIT CONTROL PACKET : 

----------------------.--------------------------------------:LENGTH OF ADDITIONAL AREA :AODRESS OF ADDITIONAL AREA • • 
-------------------------------------------------------------
THE ADDRESS OF THIS PACKET MUST BE IN REGISTER AO WHEN THE 
EXECUTIVE IS ENTERED. 

THE EXEC.REFERENCE IS: 

~ AO,PACKET ADDRESS 
ER BJOINS 

8.ij.2. BUFFER POOL SETUP 

THE SPOOLS FUNCTION PROVIDES THE MEANS FOR THE INITIAL SETUP 
OF A BUFFER POO~ AT PROGRAM EXECUTION TIME, IT SHOU~D BE NOTED 
THAT A BUFFER POOL CAN ALSO BE CREATED BY THE SYSTEM PROCEDURE 
8SGPUL IF THE MAIN STORAGE AREA FOR THE BUFFER POOL CAN BE 
ALLOTTED BY ASSEMBLY TIME. 

THE SPOOLS FUNCTION REQUIRES A TWO WORD PACKET AS FOLLOWS TO 
DEFINE THE AREA. 

35 17 00 

--~---------------------.--------------.-------.------------: BUFFER SIZE : ADDRESS OF FIRST BUFFER : 

--------------------------------------------.-------------.-. NOT USED I LENGTH OF CORE AREA : 

-----------.---------.-.-------------------------------------
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THE ADDRESS OF THE PACKET MUST aE IN REGISTER AO WHEN THE 
EXECUTIVE IS ENTERED. 

THE EXEC REFERENCE IS: 

L AO,PACKET ADDRESS 
ER BPOOLS 

PAGE: 

a,~.3. COMMUNICATIONS BUFFER POO~ ADDITION 

THE CADDS FUNCTION pROVIDES THE MEANS FOR RETURNING BUFlERS TO 
THE PREVIOUSLY ESTASLISHED CHARACTER ORIENTED BUFFER POOL FROM 
W~iICH THE BUFFERS HAD BEEN REMOVED. A TWO WORD PACKET MUST BE 
PROVIDED TO IDENTIFY THE BUFFERS AS FOLLOWS: 

35 17 00 

--------------------------------------------------------------01 : NUMBER TO BE ADDED : EXEC LINKING VALUE FOR POOL : 

----------------------------------------------------_.--------02 : NOT USED : ADDRESS OF FIRST BUFFER • • 
--------------------------------------------------------------
THE ADDRESS OF THE pACKET MUST BE IN REGISTER AO WHEN THE 

EXECUTIVE IS ENTERED, 

THE EXEC REFERENCE IS: 

L AO,PACKET ADDRESS 
ER CADOS 

8,4,4. COMMUNICATIONS BUFFER POOL REMOVAL 

THE CGETS FUNCTION PROVIDES THE MEANS FOR REMOVING BUFFERS FROM 
A PREVIOUSLY ESTABLISHED CHARACTER ORIENTED BUFFER POOL FOR 
SPECIFIC USE OF THOSE BUFFER AREAS BY THE REQUESTOR WITH THE 
ASSURANCE THAT ALL OF THE BUFFERS REMOVED WI~L NOT BE USED BY ANY 
OTHER PORTION OF THl OPERATING SYSTEM. REGISTER AO IS TO CONTAIN 
THE FOLLOWING INFORMATION WHEN THE EXECUTIVE IS ENTERED. 

35 17 00 

--------------------~-----------------------------------------: NUMBER TO BE REMOVED : EXEC LINKING VALUE FOR POOL • • 
--------------------------------------------------------------

THE EXEC REFERENCE IS: 

L AO,PARAMETER WORD 
ER CGET$ 
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8.~.5. COMMUNICATIONS BUFFER POOL SETUP 

THE CPOOL$ FUNCTION PROVIOfS THE MEANS FOR THE INITIAL SETUP OF 
A CHARACTER ORIENTED BUFFER POOL WITH THE APPROPRIATE LINKAGE fOR 
USE BY THE REAL-TIME INTERRUPT PROCESSING ROUTINES. THE CPOOLS 
FUNCTION REGUIRES A TWO WORD PACKET AS FOLLOWS TO DEFINE THE 
BUFFER AREA. 

35 23 17 00 

-~------------~----~------.---~--------------------.----------01 : BUFFER SIZE (CHAR) : METHOD : ADDRESS OF FIRST BUFFER : 

----------.-.---------------------.. --------------------------02 : NOT USED ; LENGTH OF AREA TO BE USED : 
-~------------------------.-------------------------------~---
METHOD IS THE FLAG TO INDICATE THE OESIRED BUFFER POOLING 

TECHNIQUE, THE ADDRESS OF THE PACKET MUST BE IN REGISTER AO WHEN 
THE EXECUTIVE IS ENTERED. 

THE EXEC REFERENCE IS: 

L AO,PACKET ADDRESS 
ER CPOOLS 

8.4.6. DIRECTORY ITEM RETRIEVAL 

THE MASTER DIRECTORY ITEMS FOR CATALOGUED FI~ES CURRENTLY 
ASSIGNED TO THE REFERENCING RUN CAN BE RETRIEVED VIA THE EXECUTIVE 
RETURN OITEMS. A COMPLETE DESCRIPTION OF THIS LINKAGE IS GIVE~ IN 
THE FILE REFERENCING SECTION OF THE FIL~ CONTROL SYSTEM CHAPTER. 

8.~,7, FACILITY OETERMINATION 

THE FACILS FUNCTION pROVIDES THE MEANS FOR DETERMINING THE 
HARDWARE DESCRIPTION OF 

A PARTICULAR NAMED FILE. THE AO REGISTER IS LOADEO WITH THE 
ADDRESS OF A PACKET WITH THE FIRST TWO WORDS CONTAINING THE 
INTERNAL NAME OF THE FILE OF CONCERN. THE REMAINDER OF THE PAeKET 
IS SUPPLIED BY THE REQUEST. COMPLETE OETAILS ARE GIVEN IN THE 
FILE CONTROL SYSTEM CHAPTER. 

THE EXEC REFERENCE IS: 

L AO,PACKET ADDRESS 
ER FACILS 

8.~.8. TAPE REEL NUMBER SET INITIALIZATION 

THE EXECUTIVE RETURN TINTL5 CAN BE USED TO RESET THE REEL 
NUMBER INDEX FOR A SPECIFIED FILE TO THE FIRST REEL AND CAUSE LOAD 
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MESSAGES TO BE ISSUED ACCORDING TO THE TYPE OF ASSIGNMENT (ONE OR 
TWO UNITS) AND CURRENT STATUS OF THE ASSIGNMENT. COMPLETE DETAIL 
FOR THIS FUNCTION IS GIVEN IN THE FILE CONTROL SYSTEM-FILE 
REFERENCING SECTION, 

8.~.9. TAPE SWAPPING 

DURING THE COURSE OF A RUN THE USER CAN REQUEST RELOADING OF A 
UNIT BY THE CALLING SEQUENCE: 

LA AO, PKT AOOR' 
ER TSWAPS 

WHERE THE PACKET ADORESSED BY AO IS A TWO-WORO PACKET 
CONTAINING THE INTERNAL FILE NAME OF THE ASSIGNMENT TO BE SWAPPED. 
THE EXECUTIVE WILL REWIND THE CLOSED-OUT REEL WITH INTERLOCK I' 
NOT A~REAOY DONE, SWITCH UNITS IF TWO DRIVES ARE INVOLVED IN THE 
ASSIGNMENT AND REQUEST MOUNTING OF THE NEXT REEL OF THE FILE. IF 
THE ASSIGNMENT HAS TWO PHYSICAL UNITS INVOLVED, THE TSWAP$ ROUTINE 
WILL REQUEST MOUNTING AHEAO OF TIME FOR THE ALTERNATE UNIT. TME 
REEL NUMBER RESPONSE TO THE MOUNT MESSAGE IS NOT CONSIOERED FOR 
CATA~OGUING UNTIL A SWAP IS MADE ONTO A UNIT' I.E., THE OPERATOR 
CAN RESPOND TO THE MOUNT MESSAGE FOR UNIT 2 ANY TIME WHl~E UNIT 1 
IS BEING REFERENCEO, BUT IF A SWAP TO UNIT 2 DOES NOT OCCUR THE 
RESPONSE IS DISREGARDEO. COMPLETE MOUNTING INSTRUCTIONS ARE GIVEN 
IN THE FILE CONTROL SYS1EM CHAPTER, 

RETuRN TO THE USER AFTER. REFERENCE TO TSWAPs IS IMMEDIATE AND 
IN LINE, THE AO REGISTER IS SET NEGATIVE UPON RETURN IF THE FI~E 
NAME IS NOT C~RRENTLY ASSIGNED. THIS IS THE ONLY ERROR CONDITION. 

IT IS ESSENTIAL THAT THE TSWAP5 ROUTINE BE REFERENCED IF THE 
FILE IS TO BE CATALOGUED AND THE REEL NUMBERS ARE DESIRED IN TAE 
OIRECTORY, OTHERWISE ON~Y THE FIRST REEL NUMBER IS ENTERED IN THE 
MASTER DIRECTORY ITEM AND, EXCEPT WHEN NUMBERS APPEAR ON THE ASG 
STATEMENT, NO KNOWLEDGE IS AVAILABLE IN THE SYSTEM OF THE 
EXISTENCE OF MORE THAN ONE REEL (TWO IF TWO UNITS ARE ASSIGNED). 

8.5. REAL-TIME 

THE RTS FUNCTION UPGRADES THE PROGRAM STATUS FROM NORMA~ TO 
REAL-TIME IF THE ACCOUNT NUMBER WI~~ PERMIT SUCH ACTION. THIS 
FUNCTION ALSO pROVIDES A REAL-TIME ACTIVITY A MEANS OF CHANGING 
ITS SWITCHING PRIORITY ~EVEL wITHIN THE REAL~TIME CLASS. THE USER 
MUST SUBMIT A SWITCHING LEVEL PRIORITY NUMBER (1-35) IN CR, AO. 
ACTIVITIES WHICH INITIATE FUNCTIONS ON COMMUNICATION (ES1) 
EQUIPMENT, MUST BE REGISTERED AS REAL-TIME IN ORDER TO RECEIVE THE 
PROPER RESPONSE, REAL-TIME PRIVILEGES INCLUDING TOP PRIORITy QN 
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THE SWITCHING CYCLE, I/O INITIATION, AND INTERRUPT HANDLING, A 
PROGRAM IN THE REAL-TIME MODE WILL BE pREVENTED FROM ~NTERING THE 
SWAP CYCLE. 

THE NRT$ FUNCTION PROVIDES THE REAL-TIME ACTIVITY A MEANS or 
ENTERING THE BATCH STATUS. THE 'SWAP LOCK' INDICATOR IS REMOVED 
WHEN ALL ACTIVITIES FOR A PROGRAM HAVE ENTERED THE NORMAL BATCH 
MODE. 

THE EXECUTIVE REFERENCES ARE: 

ER RT$ 

ER NRTS 

8,6, REENTRANT ROUTINES 

A REENTRANT ROUTINE IS A ROUTINE CAPABLE OF PROCESSING 
REGUESTS FROM SEVERAL WORKER PROGRAMS CONCURRENTLY WITHOUT ANY 
INTERACTION BETWEEN THE REQUESTORS, THAT IS, THE REENTRANT 
ROUTINES PRESENT AN INTERFACE TO EACH REQUESTING PROGRAM $0 AS TO 
APPEAR To BE SERVICING ONLY THE REQUESTOR IN CONTROL AT ANY GIVEN 
POINT IN TIME, TO ACCOMPLISH THIS, A REENTRANT ROUTINE MAY 
CONTAIN ONLY AN IBANK AREA AND MAY STORE ONLY WITHIN THE DBANK OF 
THE WORKER PROGRAM. 

TWO ENTRANCES ARE pROVIDED INTO THE EXECUTIVE FOR REENTRANT 
ROUTINE CONTROL. 

8.6.1. REENTRANT ENTRY 

THE EXECUTIVE REQUEST 'LINKS' PROVIDES THE WORKER PROGijAM' WITH 
THE MEANS OF LINKING TO A REENTRANT ROUTINE, WHEN THE EXECUTIVE 
IS ENTERED, REGISTER AO MUST CONTAIN THE NAME OF THE REENTRANT 
ROUTINE. IF THE ROUTINE IS NOT IN CORE, IT IS LOADED' AND THE 
PROPER LIMITS ARE CONSTRUCTED FOR THE ROUTINE WHEN USED FOR THlS 
PARTICULAR WORKER PROGRAM. THE IBANK of THE REENTRANT ROUTINE AND 
THE OBANK OF THE WORKER PROGRAM ARE USED IN SETTING THE BASE 
REGISTER FOR THE REENTRANT ROUTINE CONTROL. 

ALL REENTRANT ROUTINES WHICH ARE TO BE AVAILABLE TO THE WORKER 
PROGRAM BY THE EXECUTIVE REQUEST 'LINKS', MUST BE IDENTIFIED AT 
SYSTEM GENERATION TIME, THE EXECUTIVE MAINTAINS A RECORD OF ALL 
REENTRANT ROUTINES IN USE AND ONCE A REENTRANT ROUTINE IS LOADED, 
IT WILL REMAIN IN CORE EXCEPT FOR HIGHER PRIORITY SPACE 
REGUIREMENTS. 
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8.6.2. REENTRANT RETURN 
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THE EXECUTIVE REQUEST, U~INK$, PROVIDES THE REENTRANT ROUTINE 
THE MEANS OF RETURNING CONTROL TO THE USER PROGRAM. THE BASE 
REGISTERS WILL ~E ADJUSTED TO SATISFY THE WORKER PROGRAMS I~BANK 
AREA IN PLACE OF THE REENTRANT ROUTINES IwBANK, THE LOCKIN AREA 
WILL BE ALTERED TO INCLUDE THE WORKER PROGRAMS I-BANK AREA. 

THE EXEC REFERENCE IS; 

ER UL.INKS 

8.7, DYNAMIC FACILITIES 

CERTAIN FACIL.ITIES MAY BE REQUESTED OR RELEASED BY AN 
EXECUTING PROGRAM THROUGH EXECUTIVE REQUESTS FUNCTIONS, 
PRIMARILY, THESE FUNCTIONS ARE: 

MCORES - REQUEST ADDITIONAL CORE 
LCORES - RELEASE UNNEEDED CORE 
CSFS - GENERALIZED CONTROL STATEM~NT ENTRANCE 

THE CSFS FUNCTION MAY BE UTILIZED TO LINK TO THE CONTROL STATEMENT 
INTERPRETER FOR EXECUTION TIME REQUESTS, THE CSF$ FUNCTION 
DESCRIPTION SHOULD BE REFERENCED FOR A COMP~ETE DEFINITION OF THE 
LEGAL OPERATIONS THROUGH THE ~INKAGE. 

8,7.1. REQUEST AODITIONA~ CORE 

A WORKER PROGRAM MAY REQUEST ADDITIONAL CORE BY LOADING THE 
HIGHEST RELATIVE ADDRESS REQUIRED (EITHER IBANK OR OaANK) IN 
REGISTER AD AND ENTERING THE EXECUTIVE VIA 'MCORES', ADDITIONAL 
IBANK REQUESTS ARE RESTRICTED TO PREVIOUS~Y RELEASED IBANK AREAS. 
CONTRO~ 15 RETURNED TO THE WORKER PROGRAM WHEN THE REQUEST HAS 
BEEN SATISFIED, IF THE REQUEST CANNOT BE SATIsFIED, AN 'ERROR 
MODE' CONDITION WILL RESULT. POSSIBLE ERRORS ARE A REQUEST MAKING 
THE IBANK GREATER THAN 65536, OR AN EXTENSION WHICH REQUIRES MORE 
SPACE THAN PHYSICAL~Y AVAILABLE, 

IF THE ADDITIONAL CORE IS NOT IMMEDIATELY AVAILABLE, THE 
REQUESTING PROGRAM OR SUBPROGRAM IS SUSPENDED UNTIL THE AREA IS 
AVAILABLE. THIS COULD REQUIRE WAITING FOR THE COMPLETION OF 
SEVERAL PROGRAMS. IF THE REQUESTOR IS A REAL-TIME. PROGRAM, OTHER 
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PROGRAMS WI~L BE SUSPENDED IN ORDER TO SATISFY THE REQUEST, 
REAL-TIME PROGRAMS SHOULD NORMALLY REGISTER UNIQUE ACTIVITIES FOR 
MAKING CORE REQUESTS, 

THE EXEC REFERENCE IS: 

L AO,HIGHEST ADDRESS NEEDED 
ER MeORES 

8.7.2. RELEASE OF UNNEEDED CORE 

CORE AREAS NO ~ONGER NEEDED BY THE WORKER PROGRAM MAY BE 
RETURNED TO THE AVAILABLE POOL BY LOADING REGISTER AO WITH THE 
MINIMUM ADDRESS REQUIRED IN EITHER THE IBANK OR 06ANK AND ENTERING 
THE EXECUTIVE VIA 'LCORES'. CONTROL WILL BE RETURNED TO THE 
WORKER PROGRAM WHEN THE REQUEST HAS BEEN SATISFIED, 

THE EXEC REFERENCE IS: 

L AO,MINIMUM ADORESS REGUIRED 
ER LCORES 

8.7.3. CONTROL STATEMENT FORMAT REQUESTS-CSFS 

THE EXEC FUNCTION, CSFS, PROVIDES THE USER WITH A MEANS OF 
LINKING TO THE CONTROL STATEMENT INTERpRETER(CSl). THE IMAGE 
SUBMITTED MUST CONTAIN A CHARACTER STRING THAT IS IDENTICAL TO 
WHAT IT WOULD BE IF THE FUNCTION WERE SUBMITTED AS AN EXECUTIVE 
CONTROL STATEMENT IN THE INPUT STREAM, THE IMAGE IS ASSUMED TO sE 
-ONE- ~INE OF VARIABLE ~ENGTH' AND THE CONTINUATION CHARACTER IS 
NOT USED, AS IT WAS IN THE CASE OF STREAM INPUT WHERE MULTIPLE 
LINES WERE ALLOWED, THE COMMAND PORTION OF THE STRING DICTATES 
THE FUNCTION TO BE CARRIED OUT BY CSF (PRIOR TO RETURN OF 
CONTROL), THE SAME AS IF THE CARD WERE IN THE INPUT STREAM. T~E 
READER IS REFERRED TO THE SECTION ENT1TLEO 'EXECUTIVE CONTROL 
LANGUAGE' FOR THE FORMAT OF INPUT CONTROL STATEMENTS. 

THE CONTROL REGISTER AO MUST BE LOADED SUCH THAT THE RIGHT HALF 
CONTAINS THE IMAGE AODRESS AND THE LEFT HALF CONTAINS THE CARD 
IMAGE LENGTH(NO. OF COMPUTER WORDS). IF THE LEFT HALF IS ZERO, 
SCANNING IS DISCONTINUED IF THE LAST ALLOWABLE SPECIFICATIONS 
FIELD IS DETECTED, OR BY THE TERMINATOR (SPACE-PERIOO-SPACE). 

CONTROL REGISTER AO WILL CONTAIN THE STATUS CODE WHEN CONTRO~ 
IS RETURNED. IF THE STATUS COOE IS GREATER THAN OR EQUAL TO 2a, 
THE ACTIVITY IS TERMINATEO AND THE STATUS CODE IS NOT OBSERVED BY 
THE EXECUTING PROGRAM UNLESS AN ERROR TERMINATION INTERRUPT 
ACTIVITY IS CALLEO FOR. THE STATUS CODES ARE AS FO~LOWS: 
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OCTAL. 
CODE 

00 THE REQUEST HAS BEEN COMPLETED NORMALLY. 

20 THE REQUEST HAS A SYNTAX(FORMAT) ERROR. 

2~ THE ADORESS SPECIFIED IN THE AO REGISTER IS NOT WITHIN 
THE PROGRAM LIMITS. 

THE EXEC REFERENCE IS CSFS, WITH THE IMAGE ADDRESS AND 
L.ENGTH(OPTIONAL) IN CONTROL. REGISTER, AO. 

ONLY A RESTRICTEO SET OF COMMANDS(FUNCTIONS) ARE ALLOWED VIA 
THE CSFS REFERENCE, THESE ARE LISTED BELOW. 

{OlSTART 
(tlASG 
SUSE 
f"o'ICAT 
(ilFREE 
Iill.OG 
r.1QUAL 
filSYM 

SCHEDULE AN INDEPENOENT RUN. 
ASSIGN A FILE ANO ITS I/O OEVICE 
ASSOCIATE FILE WITH EXTERNAL NAMt. 
CATALOGUE A FILE 
DEASSIGN A FILE AND ITS I/O DEVICE 
MESSAGE TO LOG FILE 
FILE QUALIFICATION 
QUEUE FIL.ES 

AN EXAMPLE OF THE USE OF THE QASG COMMAND VIA THE CSFS 
REFERENCE IS: 

A) ASSUME THE USER WISHES TO ASSIGN A TEMPORARY FASTBANO' 
SCRATCH FILE, NAME IT .FILE" AND RESERVE 2 GRANULES, 

B) THE IMAGE TO SUBMIT COULD BE 

..... -.. ---
IADD : r~ASG, T: 

: FIL.E,: 
:F,2 • : .-------

WHICH IS A THREE WORD IMAGE AT ADDRESS 'IADO'. 
IN THIS CASE, THE PERIOD STOPS THE SCANNING, IF FOUND 
IN THE CONTROL STREAM, THIS STATEMENT WOULD APPEAR AS 

~ASG,T FI~E,F,2 • 

C) TO CAUSE THE ASSIGNMENT, CONTROL REGISTER AO WOULD BE 
LOADED WITH 'IADO' pRIOR TO THE ER INSTRUCTION 
REFERENCING CSFS. 
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8.8. ERROR INTERRUPTS 

THE EXECUTIVE PROVIDES A wORKER PROGRAM WITH THE MEANS OF 
PROCESSING CERTAIN INTERRUPTS THAT CAN OCCUR DURING THE EXECUTION 
OF THE PROGRAM. THROUGH UTI~IZATION OF THE APPROPRIATE EXECUTIVE 
REQUEST FUNCTION. A WORKER PROGRAM CAN DIRECT CONTROL TO A 
SPECIFIED ROUTINE UPON THE OCCURRENCE OF A PARTICULAR INTERRUPT. 
HOWEVER, SINCE THE USER PROVIDED INTERRUPT PROCESSING ROUTINE 
COULO ALSO PROOUCE A SIMILAR ERROR CONDITION. OR OTHER ACTIVITIES 
COU~D PRODUCE THE ERROR' THE EXECUTIVE MUST IMPOSE SOME 
RESTRICTIONS ON ERROR INTERRUPT PROCESSING, THESE RESTRICTIONS 
FOLLOW: 

1) THE ROUTIN~ MUST BE CODED SUCH THAT THE INTERRUPTED 
ADDRESS CAN BE STORED IN THE LOWER HA~F OF THE FIRS' 
WORO AND CONTROL PASSED TO THE SECOND WORD. 

2) THE FIRST WORD OF THE INTERRUPT PROCESSING ROUTINE 
MUST BE ZERO BEFORE CONTRO~ CAN BE PASSED TO IT. 
IT IS THEREFORE THE RESPONSIBILITY OF THE ROUTINE 
TO CLEAR THE FIRST WORD WHEN ANOTHER INTERRUPT CAN 
BE pROCESSED. IF AN INTERRUPT OCCURS AND THE FIRST 
WORD OF THE ROUTINE IS NOT ZERO, THE EXECUTIVE WILL 
DELAY THE PROCESSING OF THE INTERRUPT UNTIL THE 
ROUTINE CAN BE ENTERED, 

3) IF AN INTERRUPT IS RECEIVED AND THE INTERRUPT 
ROUTINE IS IN USE BY ANOTHER ACTIVITY, A TIME CGUNTER 
IS INCREMENTED FOR THIS ACTIVITY AND A CHECK IS MADE 
AGAINST A MAXIMUM NUMBER OF RETURNS TO THIS ACTIVITy 
SINCE IT WAS PREVENTED FROM GAINING CONTROL, IF THE 
MAXIMUM COUNT IS EXCEEDED, INDICATING A PROGRAM 
LOOP, AN ERROR MESSAGE IS RECORDED IN THE RUN ~OG 
ANO TERMINATION PROCEDURES BEGIN FOR THE pROGRAM. 
IF THE MAXIMUM COUNT HAS NOT BEEN EXCEEDED, THE 
ACTIVITY IS CHAINED TO A 'TIMED' REGISTRATION AND 
CONTROL IS RETURNED TO THE OISPATCHER. 

TO DIRECT CONTROL TO A SPECIFIED INTERRUPT PROCESSING ROUTINE, 
REGISTER AO MUST CONTAIN THE ADDRESS OF THE FIRST WORD OF THE 
ROUTINE AND THE APPROPRIATE EXECUTIVE REFERENCE MADE. IF THE 
ADDRESS OF THE INTERRUpT ROUTINE IS ~OADED AS A ZERO STANDARD 
ACTION WI~L OCCUR. THE RECOGNIZED EXECUTIVE REQUESTS FUNCTIONS 
FOR CONTROL OF ERROR INTERRUPT PROCESSING ARE AS FOL~OWS: 

IOPRS - ILLEGA~ OPERATION 
IFOFS ... FLOATING POINT OVERFLOW 
IFUFS - FLOATING POINT UNDERFLOW 
IOOFS - DIVIOE OVERF~OW 
IGOM! ... GUARD MOCE 
IRSTS ... RESTART 
IERRS - 'ERR MODE' ENTRY 
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lINTS - CONSOLE INTERRUPT 
IALLS - ALL EXCEPT RESTART 
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IF THE EXECUTIVE HAS NOT BEEN REFERENCED FOR THE HANDLING OF 
THE INTERRUPT, STANDARD SYSTEM ERROR ACTION OCCURS. AODITIONA~ 
INFORMATION IS GIVEN IN CHAPTER 7 UNDER INTERRUPT PROCESSING, 
PROGRAM CONTINGENCY. 

8.9. INPUT/OUTPUT 

BECAUSE: OF THE COMPLEXITIES AND THE MULTITUDE OF OPTIONS IN 
REQUESTING INPUT /OUTPUT FUNCTIONS, NO ATTEMPT TO DEFINE THEM Wl~~ 
BE MADE IN THIS CHAPTER. DETAILED INFORMATION ON THE REQUIRED 
PROCEDURES FOR REQUESTING I/O CAN BE FOUND IN T~E CHAPTER ON 
INPUT/OUTPUT DEVICE HANDLERS, 

8.10. CONSOLE COMMUNICATIONS 

A WORKER PROGRAM MAY INITIATE CONSOLE COMMUNICATIONS BY ENTERING 
THE EXECUTJ:VE THROUGH THE 'COMS' EXECUTIVE REQUEST FUNCTION, TWO 
TYPES OF CC)NSOLE COMMUNICATIONS MAY BE INITIATED .. TYPE OR TYPE 
AND READ. THE TYPE FUNCTION IS USED WHEN NO OPERATOR REP~Y IS 
REGUIRED, THE TYPE AND REAO FUNCTION REQUIRES AN OPERATOR 
RESPONSE. 

TO ACTIVATE THE CONSOLE, THE WORKER PROGRAM MUST SUPPLY A A 
CONTROL PACKET OF THE FORM: 

35 30 24 18 00 

-~-~---.. -------------------------------.------------.. -------: s : C: : NCI : -------... ---------.-------------------------------------------
• • Mec : TYPE ADDRESS • • --------.. ---------------------------------------------------• • ICC REAO ADDRESS t 

.. ------~----------------------------------------------------
WHERE: 

5 
C 
NCJ~ 

MC(: 

STATUS CODE 
CONSOLE C~ASSIFICATION NUMBER 
THE NUMBER OF CHARACTERS RECEIVED 
AS INPUT ON A TYPE AND READ FUNCTION 
THE NUMBER OF CHARACTERS IN THE 
OUTPUT MESSAGE TEXT 
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TYPE ADDRESS THE ADDRESS OF THE FIRST WORD OF THE 
OUTPUT MESSAGE TEXT 

ICC THE NUMBER OF CHARACTERS EXPECTED AS 
INPUT ON A TYPE AND REAO FUNCTION 

REAO ADDRESS THE ADDRESS OF THE FIRST WORD OF THE 
BUFFER TO RECEIVE THE OPERATOR 
RESPONSE ON A TYPE AND READ FUNCTION 

PAGE: 

WHEN THE LAST WORD IN THE PACKET IS EQUAL TO ZERO, A TYPE 
FUNCTION IS INITIATED. A TypE AND READ IS SPECIFIED BY ENTERING 
THE REQUIRED FIELDS IN THE LAST WORD. THE ADDRESS OF THE PACKET 
MUST BE IN REGISTER AO WHEN THE EXECUTIVE IS ENTERED. 

THE EXEC REFERENCE IS: 

L AO,PACKET ADDRESS 
ER COMS 

ADDITIONAL INFORMATION ON THE USE OF THE CONSOLE CAN BE fOUND IN 
THE CHAPTER ENTITLED 'OPERATOR COMMUNICATIONS'. 

8.11. SYMBIONT CONTRO~ 

SIX FUNCTIONS ARE AVAILABLE FOR CONTROLLING THE SYMBIONT 
INTERFACE ROUTINES: . 

PRINTS ~ SYSTEM INITIATED PRINT FILE 
PRNTAS ~ ALTERNATE PRINT FILE 
PUNCHS - SYSTEM INITIATED PUNCH FILE 
PNCHAS - A~TERNATE PUNCH FILE 
REAOS • ENTRY FOR READING CONTROL STREAM 
READ AS - ALTERNATE REAO ENTRY FOR SYMBIONT CONTRO~LEO 

DEVICES 

DETAI~EO INFORMATION ON THE CONSTRUCTION OF THE CONTROL PACKETS 
AND THE COOING CONVENTIONS REQUIRED FOR CALLING THESE FUNCTIONS 
CAN BE FOUND IN THE CHAPTER ON SYMBIONTS, 

8.12. CHECKPOINT/RESTART 

THE FOLLOWING IS A SUMMARY DESCRIPTION OF THE CHECKPOINT/RESTART 
FUNCTIONS, A DETAILED DESCRIPTION CAN BE FOUND IN THE 
CHECKPOINT/RESTART PARAGRAPH IN THE SUpERVISOR CHAPTER. 
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8,12,1. CHECKPOINT 

WHEN A WORKER CA~~S FOR A CHECKPOINT, A~L INFORMATION REGAROING 
THE STATUS OF HIS RUN IS SAVED ON A SPECIFIED TAPE FI~E OR ON 
FASTRAND (CA~~ED BY FILENAME 'FS'), THIS RUN CAN BE REINI'IATEO 
FROM THIS POINT AT A LATER TIME. IF A 'P' OPTION IS SPECIFIED. 
INFORMATION REGARDING THIS CHECKPOINT WI~L BE TYPED ON THE 
CONSOLE. IF A 'T' OPTION IS SPECIFIED, THE RUN WILL BE 
TERMINATED' IF NOT SPECIFIED, CONTROL WILL BE RETURNED TO THE 
WORKER AFTER CHECKPOINT. 

EXEC REFERENCE IS MADE BY THE PROCEDURE CA~L: 

CKPT 'FILENAME','OPTIONS' 

WHICH WILL GENERATE THE ER REQUEST. THE PROCEDURE WILL LOAD AQ 
WITH AN ENTRY CODE, 

8.12.2. RESTART 

A WORKER MAY CALL FOR A RESTART OF A RUN IF HE HAS TAKEN A 
RESTART PREVIOUSLY. IF A RUN RESTARTS ITSELF, IT WILL BE 
TERMINATED AND REINITIATED AT THE CHECKPOINT SPECIFIED. IF IT 
RESTARTS ANOTHER RUN, A START SITUATION WlL~ OCCUR. 

EXEC REFERENCE IS MADE BY THE PROCEDURE CA~L: 

RSTRT 

WHICH WI~L GENERATE THE ER REQUEST, 

8,13. MISCELLANEOUS 

8,13,1. UNI.OCK 

IN ORDER TO AL~OW AN INTERRUPT ACTIVITY TO REDUCE ITS PRIORITY 
IN THE ABSENCE OF ANY OTHtR ER TO BE DONE THE ER UNLCKS CAN BE 
USED. THE PRIMARY INTENT OF THE INTERRUPT ACTIVITY IS TO ALLOW A 
SHORT DURATION USER ROUTINE TO RECEIVE CONTROL AT A HIGH PRIORITY 
TO SUBMIT SUBSEQUENT I/O REQUESTS FOR A GIVEN FILE. PRO~ONGED 
EXECUTION AT THIS HIGH LEVEL NEGATES ANY BENEFIT HENCE THE USER 
SHOULD USE THE UNLCKS FUNCTION BEFORE GOING INTO A I.ENGTHY COMPUTE 
L.OOP, 
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THE OPTION LETTERS ON THE QXQT CONTROL STATEMENT INITIATING A 
PROGRAM ARE MADE AVAILABLE BY CALLING EXECUTIVE REQUEST FUNCTION 
tOPTS'. WHEN CONTROL IS RETURNED, THE OPTION LETTERS WILL BE 
ENCODED INTO REGISTER AO, I.E., IF THE LETTER Z 15 PRESENT, BIT 0 
WOULD BE SET. IF THE ~ETTERS A AND B ARE PRESENT, BITS 2~ AND 25 
WOULO BE SET. 

THE EXEC REFERENCE lSI 

ER OPTS 

8.13,3. TIME AND DATE 

THE EXECUTIVE FUNCTION 'DATES' SUPPLIES THE USER WITH THE 
CURRENT DATE IN FIELDATA DECIMAL CODE IN REGISTER AO, THE CURRENT 
TIME IN FIELOATA OECIMAL CODE IS SUPPLIED IN REGISTER Al, THE 
FORMAT OF REGISTER AO IS: 

35 12 11 00 

-~--.. ---------------------------------------.---~-----------: A : B : C : 

-------------------------------------------------------------
WHERE, 

A - MONTH (l=~AN, 2=FEB, ETC,) 
B - DAY OF THE MONTH 
C - YEAR (LAST TWO DIGITS OF THE YEAR) 

THE FORMAT OF REGISTER Al IS: 

35 12 11 00 

-------------------------------------------------------------• • o • • E • • F _-_-_________ --------________________________ - ___ 8 ____ • _____ _ 

WHERE, 

D - HOURS (00 - 2~) 
E - MINUTES (00 • 60) 
F - SECONDS (00 - 60) 

THE EXECUTIVE FUNCTION 'TIMES' SUPPLIES THE USER WITH THE TIME 
OF DAY IN MILLISECONQS IN REGISTER AO. 

8.13,4, REAO PROGRAM CONTRO~ TABLE 

INFORMATION STORED IN THE PROGRAM CONTROL TABLE COL~ECTED BY 
THE EXECUTIVE FOR RUN CONTROL IS AVAILBLE WITHIN A PROGRAM USING 
THE REQUEST, peTS. THE FORM IS: 
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L AO,(N,A) 
ER PCTS 
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WHERE 'N' WORDS ARE MOVED BY THE EXECUTIVE TO THE LOCATION 'A' 
IN THE PROGRAM. THE FIRST WORD CONTAINS THE ~uN IDENTIFICATION 
IN FIELDATA CODE. 

8.13.5. SNAPSHOT DUMPS 

A SNAPSHOT DUMP OF THE CONTENTS OF SELECTED CONTROL REGISTERS 
AND MAIN STORAGE CAN BE OBTAINED USING THE REQUEST 'SNAPS'. THE 
EXECUTIVE REQUEST IS CODED: 

L,U AO,PKT ADOR 
ER SNAPS 

WHERE THE PACKET HAS THE FORM: 

35 32 11 00 

------------------------------------------------------------: SNAPSHOT IDENTIFIER : 

-----------------------------------------.------------------:X:A:R: LENGTH • • ADDRESS : 

------------------------------------------------------------
THE SNAPSHOT IDENTIFIER IS A SIX CHARACTER FIELDATA WORD USED 

TO IDENTIFY THE SNAPSHOT. THE TIME AND DATE WILL ALSO BE PRINTED 
ON THE IDENTIFICATION LINE. 

'X','A-, AND 'R' ARE ONE BIT FIELOS WHICH WHEN SET TO ONE CAUSE 
THE DESIGNATED CONTROL REGISTERS TO BE PRINTED. 'LENGTH' AND 
'ADDRESS' DEFINE A MAIN STORAGE AREA TO BE DUMPED, 

8.13,6. THE CONDITION WORD 

THE EXEC FUNCTION, SETes, PLACES (SETS) THE CONTENTS OF THE 
~OWER THIRO(BITS 11-00) OF CONTROL REGISTER AO IN THE 
CORRESPONDING THIRD OF THE RUN 'CONDITION' WORD. THIS FUNCTION IS 
SIMILAR TO THAT OF THE QSETC CONTROL STATEMENT, EXCEPT THAT THERE 
IS NO CHOICE OF J-DESIGNATORS. 

8.13,6,2. RETRIEVE 

THE EXECUTIVE FUNCTION 'CONDs' RETRIEVES THE CONDITION WORD AND 
MAKES IT AVAILABLE TO THE USER IN REGISTER AO t THIS FUNCTION IS 
SOMEWHAT SIMILAR TO THE ~TEST CONTROL STATEMENT IN THAT A DECISION 
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CAN BE MADE ON THE BASIS OF WHAT IS FOUND IN THE CONDITION WORD. 
THIS DOES NOT IMP~Y, HOWEVER, THAT THE 'CONOS' FUNCTION ITSELF 
PROVIDES ANY TESTING CAPABILITIES. 

8,13.7, SEGMENT LOADING 

THE LOADS FUNCTION PROVIDES THE WORKER PROGRAM A MEANS OF 
LOADING SEGMENTS OF ITSELF, THE SEGMENT NUMBER IS LOAOED IN CR AO 
AND THE RETURN ADDRESS 15 ~OAOED IN CR Ai BEFORE THE REQU~ST IS 
MADE. IF Al IS ZERO, CONTROL IS RETURNED TO THE NEXT INSTRUCTION 
OF THE PROGRAM. IF A RE~OCATABLE SEGMENT IS TO BE ~OAOEO, CR A2 
MUST BE LOADED WITH THE ADDRESS WHERE THE SEGMENT IS TO BE LOADED. 

THE EXECUTIVE REQUEST IS CODEO; 

L,U AO,SEGMENT NUMBER 
~,u Al,RETURN ADDRESS 
ER LOADS 

8,14. SUMMARY 

TABLE 8.1 SUMMARIZES THE EXECUTIVE REQUESTS RECOGNIZED BY T~E 
EXECUTIVE SYSTEM. THE TABLE CLASSIFIES ER FUNCTIONS AS TO WHETHER 
THEY ARE IMMEDIATE, ASYNCHRONOUS, OR SYNCHRONOUS. 

FUNCTION TYPE DESCRIPTION CROSS REFERENCE 
.--~---- ---- ----------- ----- ---------
ABORTS I ABORT EXlT EXECUTIVE REQUEST 

FUNCTIONS 
ADOS S ADO A FI~E TO RUN STREAM SYMBIONTS 
AWAITS 1 ACTIVITY WAIT EXECUTIVE REQUEST 

FUNCTIONS 
BJOIN$ I BUFFER POO~ EXPANSION FILE CONTRO~ SYSTEM 
BL.OCKS S BLOCK BUFFERING PACKAGE DATA HANDLING 

ENTRY 
SPOOL.S I BUFF~R POOL SETUP FILE CONTROL SYSTEM 
CADOS I COMMUNICATIONS BUFFER FILE CONTROL. SYSTEM 

POOL ADDITION 
CGETS I COMMUNICATIONS BUFFER FILE CONTROL. SYSTEM 

POOL. REMOVAL 
CKPTS S CALL FOR CHECKPOINT SUPERVISOR 
CONOS I RETRIEVE THE EXECUTIVE REQUEST 

'CONDITION WORD FUNCTIONS 
CMARS A COMMUNICATION HANDL.ER, INPUT/OUTPUT DEVICE 

ACKNOW~EOGE AND RECEIVE HANOLERS 
CMOs A COMMUNICATION HANDLER, INPUT/OUTPUT DEVICE 

DIAL HANDLERS 
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CMHS 

eMIs 

CMOS 

eMSS 

CMSAS 

eMTS 

CPOOLS 

CSFs 

COMS 

DATES 

OITEMS 
ERRS 

EXITS 

FACIL.S 
FORKS 

IAL.LS 
100FS 

IERRS 

IFOFS 

IFUFS 

lINTS 
lOS 

IOARBS 

IOAXIs 

lOIS 

IOPRS 

IOWIS 

UNIVAC 1108 EXECUTIVE 
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A COMMUNICATION HANDLER, 
HANGUP 

A COMMUNICATION HAND~ER, 
INPUT 

A COMMUNICATION HANO~ER, 
OUTPUT 

I COMMUNICATION HANDLER, 
INITIALIZE 

A COMMUNICATION HAND~ER, 
SEND AND ACKNOWLEDGE 

I COMMUNICATION HANDLER, 
TERMINATE 

I COMMUNICATIONS BUFFER 
POOL. SETUP 

5 CONTROL STATEMENT 
FORMAT ENTRY 

5 CONSOLE COMMUNICATION 
ENTRANCE 

I REQUEST DATE 

S DIRECTORY ITEM RETRIEVED 
I ERROR EXIT 

I NORMAL EXIT 

5 FACILITY DETERMINATION 
I REGISTER ACTIVITY 

1 INTERRUPT ADDRESS CHANGE 
I INTERRUpT ON 

DIVIDE OVERFL.OW 
I INTERRUPT ON tERR 

MODE' CONDITIONS 
I INTERRUPT ON F~OATING 

POINT OVERFLOW 
1 INTERRUpT ON FL.OATING 

POINT UNDERFt..OW 
I CONSO~E INTERRUPT 
A INPUT /OUTPUT FUNCTION . 

A INPUT/OUTPUT FUNCTION 
ON ARBITARY DEVICE 

A INPUT/OUTPUT FUNCTION ON 
ARBITARY DEVICE EXIT AND 
INTERRUPT ACTIVITY 

A INPUT/OUTPUT FUNCTION, 
INTERRUPT ACTIVITY 

I INTERRUPT ON I~LEGAL 
FUNCTION 

5 INPUT/OUTPUT FUNCTION, 
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INPUT/OUTPUT DEVICE 
HANDLERS 
INPUT/OUTPUT DEVICE 
HANDLERS 
INPUT/OUTPUT DEVICE 
HANDL~RS 
INPUT/OUTPUT DEVICE 
HANDLERS 
INPUT/OUTPUT DEVICE 
HANDLERS 
INPUT/OUTPUT DEVICE 
HANDLERS 
FILE CONTROL SYSTEM 

EXECUTIVE REQUEST 
FUNCTIONS 
OPERATOR 
COMMUNICATIONS 
EXECUTIVE REQUEST 
FUNCTIONS 
FILE CONTRO~ SYSTEM 
EXECUTIVE REQUEST 
FUNCTIONS 
EXECUTIVE REQUEST 
FUNCTIONS 
FILE CONTRO~ SYSTEM 
EXECUTIVE REQUEST 
FUNCTIONS 
SUPERVISOR 
SUPERVISOR 

SUPERVISOR 

SUPERVISOR 

SUPERVISOR 

SUPERVISOR 
INPUT/OUTPUT DEVICE 
HANDLERS 
INPUT/OUTPUT DEVICE 
HANDLERS 
INPUT/OUTPUT DEVICE 
HANDLERS 

INPUT/OUTPUT DEVICE 
HANDLERS 
SUPERVISOR 

INPUT/OUTPUT DEVICE 
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lOWS 

IOXIS 

LeOREs 

L.INKS 

LOADS 

MeOREs 

NRTs 

OPTS 

PCHCNS 
peTS 

PRINTS 

PRNeNS 
PRNTAS 

PUNCHS 

PNCHAS 

READS 

REAOAS 

RSTRTs 
RTs 

SETCS 

SNAPS 
TFORKS 

TIMES 

TINTL.$ 

TSWAPS 

UL.INKS 

UNLCKS 

UNIVAC 1108 EXECUTIVE 
PROGRAMMER'S REFERENCE 

INTERRUPT ACTIVITY, WAIT 
S INPUT/OUTPUT FUNCTION AND 

WAIT FOR COMPLETION 
A INPUT/OUTPUT FUNCTION, 

INTERRUpT ACTIVITY, EXIT 
S RELEASE CORE 

5 REQUESTS TO ~INK TO 
REENTRANT ROUTINE 

5 REQUEST FOR SEGMENT 
TO BE LOADED 

5 REQUEST AOOITIONA~ CORE 

I RELEASE REAL-TIME STATUS 

I REQUEST OPTION LETTERS 
FROM XGT CARD 

S PUNCH SYMBIONT CONTROL 
I PROGRAM CONTRO~ TABLE 

REFERENCE 
S SYSTEM INITIATED PRINT 

FILE ENTRY 
5 PRINT SYMBIONT CONTROL. 
5 ALTERNATE PRINT FILE 

ENTRY 
S SYSTEM INITIATEO PUNCH 

FILE ENTRY 
S ALTERNATE PUNCH FILE 

ENTRY 
S ENTRY FOR READING CONTROL 

STREAM 
S ALTERNATE READ ENTRY FOR 

SYMBIONT CONTROL~EO DEVICES 
S CALL FOR RESTART DUMP 
I REQUEST REAL-TIME STATUS 

I SET A VALUE IN THE 
'CONDITION' WORD 

S SNAPSHOT DUMP 
I TIMED ACTIVITY 

REGISTRATION 
I REQUEST TIME of DAY 

IN MILLISECONDS 
5 TAPE REEL NUMBER SET 

INITIA~IZATION 
S TAPE SWAPPING 

5 RETURN TO WORKER PROGRAM 
FROM REENTRANT ROUTINE 

I REVERT TO NORMAL MODE 
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HANDL.ERS 
INPUT/OUTPUT DEVICE 
HANDLERS 
INPUT/OUTPUT DEVICE 
HANOL.ERS 
EXECUTIVE REQUEST 
FUNCTIONS 
EXECUTIVE REQUEST 
FUNCTIONS 
AUXlL.IARY 
PROCESSORS 
EXECUTIVE REQUEST 
FUNCTIONS 
EXECUTIVE REQUEST 
FUNCTIONS 
EXECUTIVE REQUEST 
FUNCTIONS 
SYMBIONTS 
EXECUTIVE REQUEST 
FUNCTIONS 
SYMBIONTS 

SYMBIONTS 
SYMBIONTS 

SYM6IONTS 

SYMBIONTS 

SYMBIONTS 

SYMBIONTS 

SUPERVISOR 
EXECUTIVE REQUEST 
FUNCTIONS 
EXECUTIVE REQUEST 
FUNCTIONS 
EXECUTIVE REQUEST 
EXECUTIVE REQUEST 
FUNCTIONS 
EXEcuTIVE REQUEST 
FUNCTIONS 
EXECUTIVE REQUESTS 

EXECUTIVE REQUEST 
FUNCTIONS 
EXECUTIVE REQUEST 
FUNCTIONS 
SUPERVISOR 
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S WAIT FOR COMPLETION OF 
SPECIFIC I/O 

S WAIT FOR COMPL.ETION OF 
ANY I/O 

TABL.E 8.1 
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9. SYMBIONTS 

9.1. GENERAL DESCRIPTION 

THE EXECUTIVE SYSTEM PROVIDES A COMP~EX OF ROUTINES CALLEO 
SYMBIONTS WHICH INTERFACE THE PRIMARY UNIT RECORD EQUIPMENT OF THE 
1108 WITH THE USER, THESE DEVICE ROUTINES ARE AVAILABLE FOR A~~ 
STANDARD TERMINA~S. ON-SITE DEVICES INCLUDE CARD REAOERS/.UNC"ES, 
PRINTERS, PAPER TAPE READER/PUNCH AND 100~'S. REMOTE SITE 
TERMINALS ARE ACCOMODATEO USING NORMAL COMMUNICATIONS SYSTEMS, 
DATA, TO AND FROM THESE DEVICES, IS BUFFERED USING MASS STORAGE TO 
PROVIDE AN EFFECTIVE LINKAGE TO THE ASyNCHRONOUS AND RELATIVELY 
S~OW OEVICES. THE ROUTINES WHICH INTERFACE DIRECTLY WITH THE WSER 
ARE AVAILABLE THROUGH THE EXEC REQUESTS READS, PRINTS AND PUNC~S, 
FOR EACH THE USER SPECIFIES THE CORE AREA WHERE THE IMAGE IS, OR 
IS TO BE PLACEe. A FILE IS AVAILABLE FOR ALL THREE PATHS, AND THE 
PROVISION IS MADE THROUGH DEFINITION BY THE USER OF OTHER FILES 
FOR THE CONSTRUCTION OF OTHER OUTPUTS AND INPUTS AS REQUIRED, AN 
OUTPUT CONTROL REQUEST IS ALSO AVAILABLE WHICH CAN BE USED TO 
PROVIDE CONTROL INFORMATION TO THE ROUTINES RELATED TO SPECIFIC 
OUTPUT DEVICES, THE OUTPUT CONTROL REQUEST A~SO. PROVIOES THE 
AODITIONA~ FACILITY OF DIRECTING THE OPERATOR OF THE OUTPUT OE'ICE 
SYNCHRONIZED WITH THE ACTIVITY OF THE DEVICE. PROVISION ALSo 
EXISTS TO SKIP OR BACKSPACE OVER PORTIONS OF THE OUTPUT FILES. 

THE READS, pRINTS AND PUNCHS INTERFACE ROUTINES ARE CAPABLE OF 
MULTIPLE FILE OPERATIONS WITHIN ANY RUN. THE SYSTEM IS 
RESPONSIBLE FOR INITIATING ONE FILE FOR EACH INTERFACE ROUTINE, 
THE RUN INITIATING FILE(REAOS), THE SYSTEM PRINT(PRINTs) AND 
PUNCH(PUNCH$) FI~ES. THESE ARE NECESSARILY DEFINED TO A~~OW THE 
VARIOUS SYSTEM COMPONENTS TO RECEIVE INPUT AND TO DISPLAY OUTPUT, 
THESE INTERFACE ROUTINES ARE SUPPLEMENTED WITH ADOITIONA~ 
ENTRANCES TO FACILITATE MULTIPLE FILE SYMBIONT INPUT/OUTPUT 
OPERATIONS. 

DURING SYSTEM GENERATION, AN OUTPUT DEVICE OR C~ASS OF DEVICES 
IS ASSOCIATED WITH EACH OF THE INPUT DEVICES (SEE SYSTEM 
GENERATION STATEMENTS ~ ASSOCIATED SYMBIONTS), THE LOCATION 0' 
THE CONTROL INPUT FOR EACH RUN THEN DICTATES THE LOCATION SF THE 
PRIMARY PRINT OUTPUT DEVICE. THE QUSE STATEMENT PROVIDES A METHOD 
OF SELECTING AN A~TERNATE OUTPUT DEVICE FOR THE PRINT OR PUNCH 
FI~ES, IN GENERAL, ALL OF THE REMOTE TERMINALS WILL RECEIVE TNEIR 
OUTPUT DIRECTLY, BUT WHERE VOLUME DICTATES OR A SUITA8~E PRINTER 
IS NOT AVAILABLE, SOM~ OTHER REMOTE OUTPUT OR AN ON-SITE PRINTER 
COULD BE SELECTED. 

1 
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INPUT TO THE SYSTEM IS SEPARATED ACCORDING TO ~RUN AND QFILE 
STATEMENTS. EACH QRUN ENCOUNTERED AND ITS SUCCEEDING STATEMENTS 
ARE USED TO GENERATE A tRUN FILEt TO BE SUBMITTED TO THE 
SCHEDULING ROUTINE, INFORMATION OF CONCERN TO THE COARSE 
SCHEDULER IS EXTRACTED FOR PRE~IMINARY RUN SCHEOU~ING, THE INPUT 
SYMBIONTS MUST A~SO INTERPRET THE ~OATA' ~ENO, ~FILE AND iENOF 
STATEMENTS TO pROVIDE UNRESTRICTED INPUT OF DATA FI~ES BETWEEN 
THESE TWO STATEMENTS. 

ALL FILES CREATED OR PROCESSED BY THE SYMBIONT COMPLEX ARE tN 
THE SYSTEM DATA FILE (SDF) FORMAT. ANY FILE EXISTING IN THIS 
FORMAT CAN BE DIRECTLY PROCESSED WITH THE INpUT INTERFACE ROUTINES 
ANDIOR WITH THE OUTPUT SYMBIONTS, 

CATALOGUED FILES OR ELEMENTS ARE INSERTED INTO THE RUN FILE 
WHEN AN ~ADD CONTRO~ STATEME~T IS ENCOUNTERED BY THE READS 
ROUTINE. WHEN READS IS ENTERED AND AN wADD CONTROL STATEMENT !S 
FOUND, THE FIRST IMAGE OF THE FILE NAMED WI~L BE TRANSFERREO TO 
THE REQUESTOR IN ~IEU OF THE ~ADD. AN INTERNAL EXEC CALLING 
SEQUENCE TO PERFORM THE QAOO FUNCTION IS PROVIOED FOR OYNA~IC rI~E 
INSERTION. 

SYMBIONT OUTPUT FI~ES ARE SUBJECT TO VARIOUS CONTROL FUN.CTIONS 
SUBMITTEO BY AN INTERNA~ CALLING SEQUENCE. THESE FUNCTIONS VARY 
ACCORDING TO THE OUTPUT DEVICE TYPE TO WHICH THE FI~E IS BEING 
DIRECTED, AS THE CONTRO~ PARAMETERS ARE SUBMITTED THEy ARE PLACED 
INTO THE APPROPRIATE OUTPUT FILE, AND INTERPRETED WHEN THE FILE I' 
BEING PROCESSEO. 

THE SYMBIONTS DESIGNED FOR USE WITH REMOTE DEVICES IN PARTI­
CULAR ARE SELF.AOJUSTING, WHEN A NUMBER OF IMAGES ARE STAt KED 
AWAITING TRANSMISSION, THE SYMBIONT AUTOMATICAL~Y PROVIDES A MASS 
STORAGE FILE FOR TEMPORARY STORAGE, ON THE OTHER HAND, WHEN ONLY 
A FEW ARE CURRENTLY IN TRANSIT, THE SYMBIONT SAVES THESE WITHIN 
THE CORE AREA AVAI~ABLE' DISPENSING THEM AS REQUIRED. WHEN AN 
OUTPUT FROM A DEMANO PROGRAM VARIES IN THE NUMBER OF LINES 
PRODUCEO, THE SYMBIONT WILL ACCEPT AS MANY AS CAN BE GENERATED. 
IF ONLY ONE IMAGE IS PRODUCED, THE SYMBIONT DOES AN IMMEDIATE 
TRANSFER TO THE DEVICE. ACCORDING TO THE STORAGE AVAItABLE, A 
NUMBER OF LINES WIL~ BE HELO FOR IMMEDIATE OUTPUT, IF THIS LIMIT 
IS ExCEEDED, A BUFFER IS CONSTRUCTED AND A TEMPORARY STORE OCCURS. 

COMMUNICATION BETWEEN THE 1108 SYMBIONTS ANO THE 100~ OIERATES 
IN TWO MOCES OF IMAiE HANDLING, THE ONE MOOE TRANSFERS IMAGES IN 
THE FORMAT IN WHICH THEY ARE PRESENTED FROM THE USER, THIS IS 
DONE FOR ON-SITE 1004 OPERATIONS AND FOR THE REMOTE 1004 OPERATING 
WITH HIGH SPEED TRANSMISSION RATES. THE OTHER MODE OF OPERATION 
COMPRESSES THE IMAGES BY ELIMINATING REDUNDANT SPACE CHARAeTERS 
PRIOR TO TRANSMISSION ACROSS SLOWER SPEED REMOTE LINES, THE 
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FOLLOWING TABLE IS A ~IST OF THE FUNCTIONS ACCOMPANYING EACH TYPE 
OF 1108·100~ COMMUNICATION: 

CARD READ (80) 
CARD PUNCH (80) 
PRINT 
CODE IMAGE READ (80) 
CODE IMAGE PUNCH (80) 
PAPER TAPE READ 
PAPER TAPE PUNCH 

ON-SITE REMOTE NON-COMP REMOTE COMP ------ -~-----------.- --------~--
x 
X 
X 
X 
X 
X 
X 

x 
X 
X 
X 
X 
X 
X 

x 
X 
X 

THE SYMBIONT COMPLEX CONSISTS OF THE FOLLOWING ITEMSl 
1. A MASTER CONTROL FOR ALL SYMBIONT OPERATIONS. 

INCLUDED ARE COMMON FUNCTIONS REQUIRED BY ALL VARIATIONS 
OF THE COMPLEX. 

2. CONTRO~ TABLES ARE CONSTRUCTED DYNAMICALLY WITH ITEMS 
FOR ALL ACTIVE DEVICES AND FILES, 

3. DEVICE ROUTINES, ONE FOR EACH OF THE HARDWARE DEVICES 
ATTACHED TO THE 1108. A SINGLE COpy IS BROUGHT IN WHICH 
HANDLES AL~ DEVICES OF THE SAME CLASS, 

4. IMAGE/BLOCK BUFFER CONTROL WHICH HANDLES ALL THE 
BUFFERED FILES ON MASS STORAGE. 

5. INTERFACE ROUTINES WRITTEN IN A RE-ENTRANT MANNER TO 
DISPENSE INPUT IMAGES AND ACCEPT OUTPUT IMAGES FROM TWE 
VARIOUS PROGRAMS ANO THE EXEC, 

MANY OF THE CONTROLLED DEVICES ARE INITIATED AUTOMATiCALLY BY 
THE EXEC AS REQUIRED, OTHERS REQUIRE OPERATOR INITIATION SINCE 
INFORMATION IS NOT AVAILABLE TO EXEC FOR EXAMINATION. ACTIVITY 
MAY ALSO BE lNITIATEO WITH THE ~SYM CONTROL STATEMENT. 

9,2, READS 

RUN FILES GENERATED BY THE INPUT SYMBIONTS ARE AVAILABLE TO THE 
USER VIA THE READS ROUTINE, EACH REFERENCE TO READS RESU~TS IN AN 
IMAGE TRANSMISSION TO THE REQUESTOR. THE IMAGES ARE EITHER TAKEN 
FROM THE SYMBIONT STORED RUN FILE OR ARE OBTAINED DIRECTLY FRO~ 
THE SYMBIONT, THE REQUIREMENT FOR ACCESSING DATA IN THIS MANNER 
IS THAT IT MUST FOL~OW THE EXECUTION CONTROL STATEMENT OF THE 
PROGRAM WHICH IS TO PRoCESS THE DATA. IMAGE TRANSFERS ARE 
RESTRICTED TO NON-CONTROL CARDS ONLY. 

THE FOLLOWING LINKAGE IS USED TO OBTAIN AN IMAGE: 

ER REAOS 
NORMAl. RETURN 
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THE FIELD 'ADDRESS' IS THE LOCATION TO WHICH THE INPUT IMAGE IS 
TRANSFERRED, THE IMAGE IS TAKEN FROM THE IMAGE POOL TRANSrER,RED 
TO 'ADDRESS', ANO THE CONTROL WORD FOR THE IMAGE IS P~ACEO IN AO. 
CONTROL IS RETURNED TO THE ADDRESS FOLLOWING THE READS ENTRY. 

CONTROL IS RETURNED TO THE 'EOF' ADDRESS WHEN A CONTROL 
STATEMENT HAS BEEN ENCOUNTERED IN THE INPUT STREAM, AND AO IS SET 
TO A NEGATIVE VALUE. CONTROL IS ALSO GIVEN TO THE 'EOF' ADDRESS 
WHEN AN ~EOF CONTROL STATEMENT HAS BEEN ENCOUNTERED. IN THIS CASE 
AU IS SET TO THE ONE CHARACTER SENTINEL OF THE QEOF IMAGE. 

THE PROCEDURE 

RSEAD PKT 

GENERATES A TWO WORD CALLING SEQUENCE, THE FIRST WORD LOADS 
REGISTER 40 FROM THE LOCATION 'PKT' AND THE SECOND WORD IS AN 'ER 
READS' • 

THE LINKAGE TREADS CAN BE USED AS AN ALTERNATE TO THE READS 
REQUEST. ITS EFFECT IS THE SAME AS REA OS WHEN REFERENCING BATCH 
TERMINALS. FOR DEMAND TERMINALS TREAO$ PROVIDES THE ABILITY TO 
PRINT AT THE TERMINAL A SHORT REQUEST FOR AN INPUT IMAGE. THE 
REQUEST FORM IS: 

L AO,PKT ADOR 
ER TREADS 

WHERE 'PKT ADDR' REFERS TO A TWO WORD PACKET CONTAINING THE 
PRINT$ AND READS PARAMETERS: 

p S,N,OUT 
+ EOF,AOORESS 

THE ACTION THAT TAKES PLACE IS: 
'5' SPACING IS PERFORMED, IF A DEMAND TERMINAL, 
THE IMAGE AT 'OUT' OF LENGTH 'N' IS PRINTED. 
AN IMAGE IS ACCEPTED FROM THE INPUT DEVICE. 
IF THE IMAGE IS OIRECTED TO THE EXECUTIVE, IT IS ACTED 

UPON WHILE THE PROGRAM WAITS. SPACING AND THE 
PRINTOUT IS THEN RE-ISSUED AS A REGUEST FOR ANOTHER 
IMAGE FOR THE PROGRAM, 

AN IMAGE FOR THE PROGRAM IS THEN TRANSMITTED AS IN 
READS. 
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THE PRINTING IS SUSPENDED WHEN IMAGES ARE BEING TAKEN FROM AN 
r.1ADD FILE. 

9.2.1. ALTERNATE INPUT FILES (REAOAS) 

ASSIGNMENT OF SYMBIONT CONTROLLED INPUT DEVICES IS MADE 
AVAILABLE TO A RUN WITH THE ARBITRARY OEVICE ~ASG STATEMENT. THE 
OPERATING PROGRAM MAY EITHER USE THE DEFINED DEVICE SYM810~T OR 
PROVIDE HIS OWN DEVICE HANDLER TO PERFORM THE INPUT OPERATION. 
WHEN USING THE SYMBIONT COMPLEX, INPUT IMAGES ARE OBTAINED FROM 
THE DEVICE THROUGH THE LINKAGE: 

ER REAOAS 

REGISTER AO CONTAINS THE ADDRESS OF THE PACKET: 

+ EOF,ADDRESS 
'FILE NAME' 

THE INTERNAL .FILE NAME' MUST HAVE BEEN PREVIOUSLY ASSOCIATED 
WITH AN INPUT DEVICE PRIOR TO THE FIRST REAOAS REFERENCE, IF THE 
FILENAME HAS NOT BEEN DEFINED' THE PROGRAM IS pLACED IN THE 'E~R 
MODE'. THE FIRST REFERENCE TO READAS INITIATES THE INPUT SYMBIONT 
AND CONTROL IS RETURNED UPON RECEIPT OF THE IMAGE. THE INPUT 
OPERATION IS CONTINOU5 WITH INTERMEDIATE MASS STORAGE BUFFERING IN 
5DF FORMAT. 

EACH DEVICE TYPE HAS AN END OF INPUT SENTINEL WHICH IS DEFINEO 
WITHIN THE SYMBIONT DEVICE HANDLERS. WHEN THE SENTINEL IS 
ENCOUNTERED BY THE SYMBIONT, THE INPUT DEVICE IS RELEASED AND THE 
'EOF' EXIT IS TAKEN BY READAS WHEN DETECTED. 

IN ADDITION TO THE END OF INPUT SENTINEL, THE ~COL CONTROL 
STATEMENT AND ITS CORRESPONDING END SENTINEL ARE INTERpRETED IN 
THE ALTERNATE MODE. ALL OTHER CONTROL STATEMENTS ARE NOT 
INTERPRETED. 

THE PROCEDURE: 

RSEADA PKT ADDRESS 

GENERATES A TWO WORD CALLING SEQUENCE. THE FIRST WORD LOADS AO 
WITH THE LOCATION 'PKT ADDRESS. AND THE SECOND WORD IS AN 'ER 
READAS', 

9.3. PRINTS 

ASSOCIATED WITH EACH RUN IS A PRINT FILE WHICH IS ESTABLISHED 

5 
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BY THE COARSE SCHEDULER. THIS FILE CONTAINS THE PRlNT OUTPUT 
GENERATED BY THE VARIOUS SYSTEM COMPONENTS ANO THE USER PROGRAMS 
OF THE RUN. PRINTS TRANSFERS EACH IMAGE FROM THE USER,S AREA TO 
THE SYSTEM CONTROLLED IMAGE POOL. FROM THERE THE IMAGES ARE 
BUFFERED TO AN INTERMEOIARY STORAGE DEVICE, OR ARE PROCESSED 
DIRECTLY BY THE PRINT SYMBIONT, THE BATCH PROCEDURE IS FOR PRINTS 
TO BUFFER THE FILE TO MASS STORAGE, AND FOR THE SYMBIONT TO 
PROCESS THE FILE WHEN IT REACHES THE TOP OF THE QUEUE. WHEN 
MAGNETIC TAPE IS DEFINED AS THE REPOSITORY MEDIUM' THE FILE IS 
BUFFERED DIRECTLY TO THE TAPE UNIT. IN THE DEMAND MODE, THE FILE 
IS PROCESSED OIRECTLY BY THE SYMBIONT, THE FOL~OWING LINKAGE IS 
USED TO TRANSMIT A PRINT IMAGE: 

ER PRINTS 
NORMAL. RETURN 

PRIOR TO ENTERING PRINTS, REGISTER AQ MUST BE LOAOEO WITH THE 
FOL.LOWING WORD: 

P S,N,A 

WITH P DEFINED AS 

P FORM 12,6,18 

WHERE: 
A~ IS THE ADDRESS OF THE FIRST WORD OF THE 

PRINT IMAGE. 
N- IS THE NUMBER OF WORDS TO BE TRANSFERRED TO THE PRINT FILE 

BEGINNING AT L.OCATION .A'. 
S. IS THE NUMBER OF ~INES TO BE SPACED BEFORE PRINTING THE 

IMAGE. FOR S=O, NO SPACING WILL. OCCUR. WHEN S IS GREATER 
THAN THE NUMBER OF L.INES REMAINING ON THE PRINTABL.E PAGE, 
THE IMAGE WIL~ BE PRINTEO ON L.OGICAL. L.INE 1 OF THE 
FOLLOWING PAGE. 

THE fi)USE STATEMENT pROVIDES THE MEANS TO ESTABL.ISH MASS-STORED 
PRINT FIL.E BREAKPOINTS OR TO RE-ASSIGN THE FI~E'S OUTPUT MEDIUM. 
WHENEVER THE SySTEM PRINT FI~E IS REFER REO TO WITH THE ~US~ 
STATEMENT, THE • INTERNAL' NAME FIELD MUST BE SET TO ,PRINTS'. 
BREAKPOINTS ARE ESTABL.ISHED FOR THIS FILE WHEN BOTH THE 'INTERNAL' 
AND 'EXTERNAL' FIELDS ARE SET TO 'PRINTS', WHEN RE-ASSIGNING THIS 
FILE'S REPOSITORY MEDIuM TO THE 'EXTERNAL' FIELD (A FILENAME OTHER 
THAN PRINT$), ONLY THOSE PRINT IMAGES GENERATED AFTER THE 
OCCURENCE OF THE ~USE STATEMENT IN TH~ CONTROL STREAM GO TO THE 
'EXTERNAL' DEVICE. IF 'EXTERNAL' IS A MAGNETIC TAPE ASSIGNMENT, 
THAT PORTION OF THE PRINTS FI~E RESIOING ON TApE IS NOT ENTERED 
INTO THE SYMBIONT PRINT QUEUE. THE ~SYM CONTRO~ STATEMENT IS 
REQUIRED TO QUEUE THE pRINT FILE WITH THE FILENAME SET TO THE 
'EXTERNAL' NAME OF THE ~USE STATEMENT. 

6 
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WI~L GENERATE A TWO WORD CALLING SEQUENCE REFERENCING pRINTS, THE 
FIRST WORD WILL LOAD REGISTER AO FROM THE ADORESS 'PKT', FOL~OWEO 
BY AN 'ER PRINTS', 

FORMATTING OF THE PACKET IS PROVIOED BY THE DEFINITION: 

PKT P 5,N,AODRESS 

WHERE 'PKT' IS THE INSTRUCTION TAG REFERENCED IN THE PRINTS 
CALLING SEQUENCE, AND ,p. IS DEFINED AS; 

P ,FORM 12,6,18 

9.3.1. ALTERNATE PRINT FILES (PRNTAS) 

AN ADDITIONAL ENTRY INTO THE PRINTS INTERFACE ROUTINE IS 
PROVIDED TO FACILITATE THE HANDLING OF PRINT FILES OTHER THAN THE 
SYSTEM INITIATED PRINT FILE. THE FOLLOWING LINKAGE IS USED TO 
TRANSMIT A PRINT IMAGE: 

ER PRNTAS 
NORMAL RETURN 

PRIOR TO ENTERING PRNTA5, REGISTER AO MUST BE SET TO THE ADDRESS 
OF THE FOL~OWING PACKET: 

P S,N,A 
,FILE NAME' (l2 CHARACTERS SPACE Fl~~ED) 

THE FIE~DS 'A', 'N' AND '5' AND THE FORM ,p, HAVE THE SAME 
OEFINITION AS pRINTS. THE ADOITIONA~ FIELD 'FILE NAME, IS THE 
INTERNAL REFERENCE TO A PREVIOUSLY ASSIGNED DEVICE. IF tFI~ENAME' 
IS UNDEFINED, THE PROGRAM IS PLACED IN THE 'ERR MOCE', THE FIRST 
REFERENCE TO PRNTAS INITIALIZES THE PRINT OPERATION. 

THE ALTERNATE FI~ES PRODUCED ARE IN SOF FORMAT, THESE fILES 
ARE ENTERED INTO THE PRINT QUEUE WHEN 1) FILE eREAKPOINTING IS 
USED, OR 2) AT RUN TERMINATION OR 3) WHEN A QFREE STATEMENT IS 
ENCOUNTERED. IF THE ASSIGNED DEVICE IS A PRINTER SUBSYSTEM, 
PRINTING IS INITIATED WITH THE FIRST REQUEST. INTERMEDIATE MASS 
STORAGE BUFFERING IS UTl~IZED WITH DIRECT PRINTING. WHEN THE SDF 
ENO-OF-FILE IS OETECTED, THE PRINTER IS RELEASED, 

FILE LABELS FOR ALTERNATE PRINT FILES ARE GENERATED WITH THE 
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'FILENAME' FIELD OF THE PRNTAS CALLING SEQUENCE. MULTIPLE FILE 
PRINT REELS ARE GENERATED WITH THIS INTERFACE ROUTINE IN 
CONJUNCTION WITH THE QUSE FUNCTION. THE RE-DEFINITION OF THE 
INTERNAL NAME CAUSES THE FIRST PRINT FI~E TO BE CLOSED AND THE 
TAPE POSITIONED FOR THE NEXT FILE. THE FIRST REFERENCE TO PRNTA$ 
FOLLOWING THE gUSE FUNCTION INITIALIZES THE SUCCEEDING FILE. EACH 
CALLING SEQUENCE TO PRNTAS OR PRNCNS FOR THIS UNIT MUST US~ THE 
RE~OEFINED 'INTERNAL' NAME FIELD OF THE QUSE COMMAND. 

TAPE PRINT FILES PROCESSED VIA THE PRNTA$ LINKAGE ARE NOT 
AUTOMATICALLY ENTERED INTO A SYMBIONT PRINT QUEUE. THE QSVM 
CONTROL STATEMENT IS REQUIRED TO QUEUE THE GENERATED PRINT FILE. 

THE PROCEDURE: 

PSRNTA PKT 

GENERATES A TWO WORD CALLING SEQUENCE REFERENCING PRNTAS. THE 
FIRST WORD LOADS REGISTER AO WITH THE ADDRESS 'PKT', FOLLOWED BY 
AN 'ER PRNTAS'. 

9.~. PUNCHS 

EACH RUN ENTERED INTO THE SYSTEM WILL HAVE A PUNCH FILE WHICH 
IS ESTAB~ISHEO AS PART OF THE INITIAL SCHEDULING PROCEDURES. THE 
O~FINITION OF THIS PUNCH FILE IS SPECIFIED AS EITHER 80 COLUMN 
CARD IMAGES, OR AS 5,6,7 OR 8 LEVEL PAPER TAPE. THE DETERMINATION 
OF THE PUNCH TYPE IS 6Y INPUT OEVICE ASSOCIATION, IF A DIFFERENT 
DEFINITIoN IS REQUIRED, IT CAN BE ESTABLISHED BY A R~rERENCE Te 
PCHCN$, REFERENCE TO THIS PUNCH FILE IS VIA THE LINKAGE: 

ER PUNCHS 
NORMAL RETURN 

PRIOR TO ENTERING PUNCHS, REGISTER AQ MUST CONTAIN THE FOLLOWING 
WORe: 

+ N,A 

A· IS THE AODRESS OF THE FIRST WORD OF THE PUNCH IMAGE 
N- IS THE NUMBER of WORDS TO BE TRANSFERRED TO THE PUNCH 

FILE BEGINNING AT LOCATION 'A'. NOTE THAT PUNCHS WILL 
TRUNCATE THE IMAGE TO THE MAXIMUM IMAGE LENGTH FOR THE 
DEVICE ASSOCIATED WITH THIS FILE (I. E. FOR 80 COLUMN 
CARDS, 14 WORDS WIL~ BE INTERPRETED AS 80 FIELD DATA 
CHARACTERS), 

THE QUSE STATEMENT pROVIOES THE MEANS TO ESTAB~ISH MASS-STORED 

8 
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PUNCH FILE BREAKPOINTS OR TO RE·ASSIGN THE Fl~EtS OUTPUT MEDIUM. 
BREAKPOINTS ARE ESTABLISHEO FOR THIS FI~E WHEN BOTH THE 'INTERNAL' 
AND 'EXTERNAL' FIELDS ARE SET TO 'PUNCHS'. TO REOEFINE THE OUTPUT 
MEDIUM, 'PUNCHS' IS USED IN THE 'INTERNA~' FIELD AND THE 
REPOSITORY MEDIUM IN THE 'EXTERNA~' FIELD. IF 'EXTERNAL' IS A 
MAGNETIC TAPE ASSIGNMENT, THAT PORTION OF THE 'PUNCHS' FILE 
RESIDING ON TAPE IS NOT ENTEREO INTO THE SYMBIONT PUNCH QUEUE. 
THE ~SYM CONTROL STATEMENT IS REQUIRED TO QUEUE THE PUNCH FILE 
WITH THE FILENAME SET TO THE • EXTERNAL , NAME OF THE ~USE 
STATEMENT. IF THE PUNCHS FILE IS INTENDED FOR OUTPUT OTHER THAN 
THE ONE ARRIVEO AT BY OEVICE ASSOCIATION, IT MUST BE QUEUED FOR 
THE PROPER SYMBIONT BY THE QSYM CONTROL STATEMENT BEFORE THE END 
OF THE RUN. 

THE PROCEDURE 

PSUNCH PKT 

WILL GENERATE A TWO WORD CALLING SEGUENCE REFERENCE TO PUNCHS. 
THE FIRST WORD WILL LOAD REGISTER AO FROM THE AODRESS ,PKT', 
FOLLOWED BY AN 'ER PUNCHS'. 

9.~.1. ALTERNATE PUNCH FILES (PN~HA5) 

AN ADDITIONAL ENTRY INTO THE PUNCHS INTERFACE ROUTINE IS 
PROVIDED TO FACILITATE THE PROCESSING OF PUNCH FILES OTHER THAN 
SYSTEM INITIATED PUNCH FILE. THE FOLLOWING LINKAGE 15 US£O TO 
TRANSMIT A PUNCH IMAGE 

ER PNCHAS 
NORMAL RETURN 

PRIOR TO ENTERING PNCHAS, REGISTER AO MUST BE SET TO THE ADDRESS 
OF THE FOLLOWING PACKET 

+ N,A 
'FILE NAME' (12 CHARACTERS SPACE FILLEO) 

'N' AND 'A' HAVE THE SAME DEFINITION AS PUNCHS. THE ADDITIONAL 
FIELD 'FILENAME' IS THE INTERNAL REFERENCE TO A pREVIOUSLY 
ASSIGNED DEVICE. IF 'FILENAME' IS UNDEFINEO, THE PROGRAM IS 
PLACED IN THE 'ERR MOOE'. THE FIRST REQUEST TO PNCHAS INITIALIZES 
THE PUNCH OPERATION. 

THE ALTERNATE FI~ES PRODUCED ARE IN SDF FORMAT. THESEFILES 
. ARE ENTERED INTO THE PUNCH QUEUE WHEN 1) FILE BREAKPOINTIAG IS 

USED, OR 2) AT RUN TERMINATION OR 3) WHEN A QFREE STATEMENT FOR 
THE UNIT IS ENCOUNTERED. IF THE ASSIGNED DEVICE IS A PUNCH 

9 
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SUBSYSTEM, PUNCHING IS INITIATED WITH THE FIRST REQUEST TO PNCNAS. 
INTERMEDIATE MASS STORAGE BUFFERING IS UTILIZED WITH DIRECT 
PUNCHING, WHEN THE SOF ENO-OF-FI~E IS DETECTED, THE PUNCH UNIT IS 
RELEASED, 

FILE ~ABELS FOR ALTERNATE PUNCH FI~ES ARE GENERATED WITH THE 
'FILENAME' FIELD OF THE PNCHAS CALLING SEQUENCE. MULTIPLE FILE 
PUNCH REELS ARE GENERATED WITH THIS INTERFACE ROUTINE IN 
CONJUNCTION WITH THE QUSE FUNCTION. THE RE-OEFINITION OF THE 
INTERNAL NAME CAUSES THE FIRST PUNCH FILE TO BE CLOSED AND THE 
TAPE POSITIONED FOR THE NEXT FILE. THE FIRST REFERENCE TO PNC~AS 
FOLLOWING THE ~USE FUNCTION INITIALIZES THE SUCCEEDING FI~E. EACH 
CALLING SEQUENCE TO PNCHAS OR PCHCNS FOR THIS UNIT MUST USE THE 
RE-OEFINEO • INTERNAL' NAME FIELD OF THE QUSE COMMAND. 

TAPE PUNCH FILES PROCESSED VIA THE PUNCHAS LINKAGE ARE NOT 
AUTOMATICALLY ENTERED INTO A SYMBIONT PUNCH QUEUE. THE ~SYM 
CONTROL STATEMENT IS REQUIRED TO QUEUE THE GENERATED PUNCH FILE. 

THE PROCEDURE 

PSNCHA PKT 

GENERATES A TWO WORD CALLING SEQUENCE REFERENCING PNCHA5. THE 
FIRST WORD LOADS REGISTER AD WITH THE ADDRESS 'PKT" FOLLOWED BY 
AN 'ER PNCHAS'. 

9.5, SYMBIONT CONTROL 

THERE ARE SEVERAL CONTROL FUNCTIONS TO ALLOW THE USER A MEANS 
OF DIRECTING THE SYMBIONTS TO PERFORM SP£CIAL FUNCTIONS ON A FILE. 

OUTPUT CONTROL 

THE OUTPUT CONTROL FUNCTIONS PROVIDE A GENERAL METHOD Of 
CONTROLLING SYMBIONT OUTPUTS. EACH REQUEST INSERTS IN THE OUTPUT 
FILE AN IMAGE OF THE SAME FORMAT AS STANDARD DATA, BUT WITH A FLAi 
INDICATING THIS 15 CONTROL INFORMATION. THE SYMBIONT OUTPUT 
DEVICE ROUTINES INTERPRET THIS CONTROL IMAGE AND TAKE THE 
APPROPRIATE ACTION, NOTE THAT FOR MASS STORAGE OR TAPE BUFFERED 
FILES THIS ACTION OCCURS AT THE TIME OF THE PHYSICAL OUTPUTTING. 
FOUR EXECUTIVE REQUEST FUNCTIONS CORRESPONDING TO THE PRINTS, 
PUNCHS, PRNTAS, AND PNCHAS REQUESTS ARE PROVIDED: 

LA 
ER 

AO,(N,A) 
PRTCNS 

LA AO,(N,A) 

FOR PRINTS FILES 
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AO,(N,A) 
PRTCAS 

AO,(N,A) 
PCHCA$ 

FOR PUNCH$ FILES 

FOR PRNTAS FILES 

FOR PNCHA$ FILES 

9 
SECTION: PAGE: 

FOR A~L CAL.LING SEQUENCES, 'N' IS THE LENGTH OF THE PACKET IN 
WORDS WHICH BEGINS AT ADDRESS 'A'. FOR pRINTS AND PUNCHS THEY 
CONSIST OF THE CHARACTER STRING OR IMAGE WHICH DEFINES THE CONTRO~ 
FUNCTION, IT MAYBE CODED: 

'IMAGE' 

FOR ALTERNATE FILES THE PACKET CONTAINS TWO ADDITIONAL WORDS AT 
THE BEGINNING NAMING THE FI~E; 

'FIL.ENAME· 
'IMAGEf 

(12 CHARACTERS SPACE FILLED) 

EACH IMAGE CONSISTS OF ONE OR MORE CONTROL FUNCTIONS. SPACES 
ARE IGNORED PRIOR TO THE FIRST, OR BETWEEN FUNCTIONS. EACH 
FUNCTION BEGINS WITH A SINGLE LETTER, FOL~OWEO BY ',f, FOLLOWED BY 
ANY SPECIAL INFORMATION REQUIRED, AND ENDED BY',', THE FORMAT OF 
THE INFORMATION CHARACTER STRING VARIES ACCORDING TO THE FYNCTION 
BUT MUST NOT CONTAIN A PERIOD. 

PRNCNS CONTROL FUNCTIONS 

THE FO~~QWING CONTRO~ FUNCTIONS ARE DEFINED FOR PRINTS FILES: 

L- SPACE PRINTER TO LOGICA~ LINE 'NN', WHERE ~OGICAL LINE IS 
DEFINED AS THE LINE NUMBER RELATIVE TO THE TOP MARGIN 
SETTING, (SEE M BE~OW). ALL LINE POSITIONING AND PRINTING 
IS PERFORMEO WITHIN THE OEFINEO MARGIN SETTINGS. (THE 
BOTTOM LOGICAL LINE OF A PAGE IS IDENTICAL TO THE TOP 
LOGICAL LINE -1 OF THE SUCCEEDING PAGE,) POSITIONING TO A 
LOGICAL LINE ON PRINTERS WITH SPACE-PRINT OPERATION IS TO 
LOGICAL LINE N-1, THEREFORE WHEN N=l, THE LOGICAL LINE 
SETTING IS THE LAST LINE OF THE CURRENT PAGE. THIS IS ALSO 
TRUE WHEN N=O, OR WHEN N IS GREATER THAN THE LENGTH OF THE 
LOGICAL PAGE. WHEN N IS ~ESS THAN OR EQUAL TO THE CURRENT 
LINE OF THE CURRENT PAGE, THE SUCCEEDING PAGE IS POSITIONED 
TO THE LOGICAL LINE N-l. 

THE FORMAT OF THIS FUNCTION AS IT APPEARS IN THE CONTROL 
PACKET IS: 

11 
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H- INITIATE HEADING PRINTING. THIS FUNCTION pROVIOES THE USER 
WITH AN AUTOMATIC MEANS OF PRINTING A HEAOING ON EACH 
SUCCEEDING PAGE OF HIS PRINT FILE. THE FORMAT OF THIS 
FUNCTION AS IT APPEARS IN THE CONTRO~ PACKET IS 

'H,OPTION,PAGE~,TEXT OF HEADING.' 

IF 'OPTION. CONTAINS THE LETTER tX', A PAGE AND DATE WILL MOT 
BE PRINTED AS A PART OF THE HEADING. 'N' TURNS THE H~ADING 
OFF. 

A PAGE COUNT IS MAINTAINED BY THE PROCESSING SYMBIONT. 
WHEN THE 'PAGE"' FIELD IS BLANK, THE PAGE COUNT CURRENT TO THE 
FILE IS USED TO BEGIN PAGE NUMBERING. WHEN COOED' 'PAGE#' IS 
MADE THE PAGE NUMBER. IN ADDITION TO THE PAGE NUMBER, THE 
CURRENT DATE IS INC~UDED IN THE HEADING, AND BOTH WI~L APPEAR 
IN THE UPPER RIGHT CORNER OF EACH PAGE. THE POSITION OF THE 

'HEADING IS THE SECOND LINE ABOVE ~OGICA~ ~INE 1. IF THE U_PER 
MARGIN IS ONE LINE OR NON~EXISTENT, NO HEADING WIL~ BE 
PRINTED. AS MANY AS 17 WORDS OF HEADING TEXT MAYBE SUPPLIED. 

M- SET MARGINS. THIS FUNCTION SUPP~IES THE INFORMATION FOR 
RE~ADJUSTING PAGE LENGTH, AND TOP AND BOTTOM MARGINS, THE 
STANDARD PRINT PAGE DEFINITION IS 6b LINES PER PAGE WITH A TOP 
~ARGIN SETTING OF SIX ~INES, AND A BOTTOM MARGIN SETTING OF 
THREE LINES. NOTE THAT TOP AND BOTTOM MARGINS REFER TO TH! 
NUMBER OF BLANK LINES AT THE TOP AND BOTTOM OF THE PAGE 
RESPECTIVELY. THUS THE STANDARD MARGIN SETTING IS 66,6,3 
GIVING 57 PRINTABLE LINES. THIS PAGE DEFINITION IS ASSUMED AT 
THE BEGINNING OF EACH PRINT FILE. WHEN THE 'M' FUNCTION IS 
USED, A PAGE ALIGNMENT PROCEDURE IS INITIATED WITH THE PAGE 
LENGTH PARAMETER. THIS FUNCTION IS ALSO USED TO RETURN TO THE 
STANDARD PAGE LENGTH. TH~ FORMAT OF THIS FUNCTION AS IT 
APPEARS IN THE CONTROL PACKET IS: 

'M,LENGTH,TOP,BOTTOM.' 

w- SET MAXIMUM LINE WIDTH. THE STANDARD OF 22 WORDS (132 
CHARACTERS) IS ALWAYS ASSUMED UNLESS THE ,w t CONTROL IS USED. 
THE FORMAT OF THE FUNCTION IN THE CONTROL PACKET IS: 

WHERE 'WIDTH' SPECIFIES THE MAXIMUM LINE WIDTH IN WOROS. 

s- SPECIAL FORM REQUEST. THIS FUNCTION IS PROVIDED TO SPECIFY 
THE LOADING OF A SP~CIAL FORM REQUIRED TO PROCESS THE PRINT 
OR PUNCH FILE. THE FORMAT OF THIS FUNCTION AS IT APPEARS 
IN THE CONTROL PACKET IS: 
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WHERE THE MESSAGE TEXT IS A MAXIMUM OF TEN WORDS. WHEN THIS 
FUNCTION IS ENCOUNTEREO BY THE PROCESSING SYMBIONT, IT WI~L BE 
DISPLAYED ON TH~ OPERATOR'S CONSO~E IN THE FORM: 

RUNID/FILENAME C/U AQ 
MESSAGE IS DISPLAYED HERE 

THE USER'S MESSAGE TEXT IS OISPLAYED ON THE LINE FOLLOWING THE 
SYMBIONT MESSAGE. THE OPTIONS AVAILABLE TO THE OPERATOR FOR 
ANSWERING THE MESSAGE ARE SYMBIONT DEPENoENT. THE FOLLOWING 
OPTIONS ARE INCLUDED IN THE 0755 HSP, CARD PUNCH AND THE 100~ 
PRINTER AND CARD PUNCH SYMBIONTS. 

9,5.1.2. 

A.BEGIN PROCESSING THE OUTPUT FILE. 
Q-RETURN FILE TO SYMBIONT QUEUE, THE PRINT OR PUNCH FILE 

WILL BE PASSED TEMPORARILY AND PLACED BEHIND THE NEXT 
FILE OF THIS SYMBIONT QUEUE. 

PCHCNS cONTROL FUNCTIONS 

THE FO~LOWING CONTROL FUNCTIONS ARE DEFINEO FOR PCHCN$: 

C- THE OUTPUT SYMBIONTS REACT TO THIS FUNCTION IN THE SAME 
MANNER AS THE INPUT SYMBIONTS REACT TO A ~CO~ CARD, THE 
FORMAT OF THIS FUNCTION AS IT APPEARS IN THE CONTROL PACKET 
IS: 

'C,QPTIONS.' 

WHERE THE OPTIONS ARE: 

B~ SWITCH TO COLUMN BINARY. 
E~ SWITCH TO EIGHTY COLUMN CARO CODE. 
5- SWITCH TO 5 LEVEL PAPER TAPE. 
6- SWITCH TO 6 LEVEL PAPER TAPE. 
7~ SWITCH TO 7 LEVEL PAPER TAPE, 
8- SWITCH TO 8 LEVEL PAPER TAPE. 
T- THE SYMBIONT WILL TRANSLATE FROM FIELDOATA TO THE 

STANDARD CODE DEFINED FOR THAT LEVEL OF PAPER TAPE, 
THIS OPTION IS VALID ONLY WHEN THE SYMBIONT IS IN ONE OF 
THE PAPER TAPE MODES OR AS A SECOND OpTION WITH ONE OF 
THE PAPER TAPE DESIGNATORS. 

S- SPECIAL FORM REQUEST. THIS IS DEFINED AND TREATED EXACTLY 
THE SAME AS IT lS FOR PRNCNS. 
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WHEN A BREAKPOINT IS ENCOUNTERED, THE FI~E IS BROKEN, AND A 
SEPARATE SECTION OF THE FILE, OR ANOTHER FI~E IS STARTEU. IF THE 
FILE IS ON MASS STORAGE' THE PREVIOUS SECTION WIL~ BE IMMEDIATELY 
QUEUED FOR PRINTING OR PUNCHING. 

THE BREAKPOINT FUNCTION IS ACCOMP~ISHEO BY THE QUSE CONTROL 
CARD, OR BY AN ER CSFS. THE FORMAT OF THE QUSE STATEMENT IS 
DESCRIBED IN THE EXECUTIVE CONTROL LANGUAGE SECTION, AND THE 
INTERNAL CA~L IS DESCRIBED IN THE EXECUTIVE REQUEST FUNCTIONS 
SECTION 

INTERNA~ FILE QUEUEING 

FILES MAY BE QUEUED INTERNA~LY BY A REQUEST TO CSFS WITH 
REGISTER AO SET TO THE ADDRESS OF AN IMAGE OF A ~SYM CONTROL 
STATEMENT. THE HANDLING OF THIS REQUEST IS DESCRIBED IN THE 
SECTION ON EXECUTIVE CONTROL LANGUAGE AND THE CALL TO CSF$ IS 
DESCRIBED IN THE SECTIoN ON EXECUTIVE REQUEST FUNCTIONS. 

INPUT CONTROL 

THE ON~Y MEANINGFU~ CONTROL ON INPUT FI~ES IS THE ~ADO 
FUNCTION. THIS IS INVOKED INTERNALLY BY AN: 

ER ADOS 

WITH REGISTER AO SET TO: 

+ N,ADDRESS 

WHERE N IS THE NUMBER OF WORDS IN THE PACKET AT .ADDRESS'. THE 
FORMAT IS IDENTICAL TO THE ~AUD CARD, THE EFFECT OF THE DyNAMIC 
ADO IS DESCRIBED IN THE SECTION ON EXECUTIVE CONTROL LANGUAGE. 

9.6. ON-SITE DEVICE HANDLERS 

9.6.1,1, INPUT OPERATION 

USE OF THE CARD. PRINTER AND PAPER TAPE DEVICES ARE HAND LEO BY 
THE SYSTEM UNDER SYMBIONT CONTROL. MANY OF THE OPERATIONS 
PERFORMEO ON THESE DEVICES ARE INITIATED AUTOMATICA~LY BY THE 
EXEC. THE INPUT DEVICES, CARD AND PAPER TAPE, ARE EXAMINED 
PERIODICALLY ay THE SYSTEM FOR A NON-INTERLOCK CONDITION ON A 
PARTICULAR UNIT, INPUT FUNCTIONS ARE SENT TO THE UNITS BY THE 
SYMBIONT CONTROL ROUTINE AND THE RESU~TANT INTERRUPT IS 
INTERROGATED TO DETERMINE THE STATE OF THE DEVICE. (THE 1004 IS 
PROBED IN A SIMI~AR MANNER BUT CONTRO~LEO BY AN ALTERATION 
SWITCH,) WHEN THE UNIT BEING PROBED RETURNS AN INTERRUPT' OTHER 
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THAN INTERLOCK, THE APpROPRIATE SYMBIONT IS THEN ~OAOED AND GIVEN 
CONTROL. A QRUN CONTRO~ STATEMENT MUST THEN BE ENCOUNTERED, A 
RUN FILE OF THE INPUT STREAM IS GENERATED ON MASS STORAGE ANO IS 
TERMINATED BY THE PRESENCE OF A SUCCEEDING QRUN OR ~FIN STATEMENT. 
EACH QRUN STATEMENT ENCOUNTERED IN THE INPUT STREAM WILL GENER_TE 
A UNIQUE RUN FILE, HOWEVER, wHEN A ~FILE STATEMENT IS ENCOUNTERED 
AN ADDITIONAL FILE IS GENERATED' wHICH INCLUDES A~L FOLLOWING 
INPUT TO THE QENOF STATEMENT. IF THE QFILE STATEMENT REQUIRES A 
DEVICE OTHER THAN IMMEDIATE ACCESS STORAGE, AN INPUT MODE IMPASSE 
IS MAINTAINED UNTIL THE PROPER DEVICE IS READIED FOR RECEIPT OF 
THE DATA FILE, A MOUNT MESSAGE DIRECTING THE LOADING OF A TAPE 
ACCORDING TO THE 'NAME. FIELD OF THE ~FILE STATEMENT IS DISPLAYED 
ON THE OPERATOR'S CONSOLE. 

IF QRUN IS NOT ENCOUNTEREO AS THE FIRST NON-B~ANK STATEMENT OF 
THE INPUT STREAM, OR AS THE FIRST NON-B~ANK STATEMENT FOL~OWING 
QFIN, THE UNIT WIL~ BE LOGICALLY INTERLOCKED AND THE FOL~OWING 
MESSAGE WILL BE DISPLAyED ON THE CONSOLE 

C/U RUN SEARCH AES 

WHERE THE RESPONSE INTERPRETATION FOR 

A- IS RE-INITIATE READ CYC~E, IF THE INPUT STREAM HAS BEEN 
CORRECTED. THE READ CYCLE WILL AGAIN LOOK FOR A QRUN CARD 
AS THE FIHST CARD-

E~ IS TO END READ CYCLE, THE INDICATED UNIT SHOULD BE 
INTERLOCKED PRIOR TO GIVING THIS ANSWER, 

S- IS READ AND SEARCH THE INPUT FOR A ~RUN STATEMENT. EACH 
STATEMENT HEAO IN THIS MODE WI~~ BE DISREGARDED UNTIL A 
QRUN IS ENCOUNTERED, AT WHICH POINT THE MESSAGE 

C/U END SEARCH tRUNID' 

IS DISPLAYED ON THE CONSOLE AND THE NORMAL MODE IS ASSUMED. 
THE tRUNIO' IS THE 10 FIE~O OF THE FIRST ~RUN CARU WHICH IS 
FOUND, 

15 

INDIVIDUAL PERIPHERAL UNITS CAN BE ELIMINATED FROM THE 
INTER~OCK/PROBE CYCLE WITH THE FOLLOWING TERMINATE CYCLE <rc) CONSOLE 
MESSAGE 

SM C/U TC 

INDIVIDUA~ UNITS CAN BE RE-INSTATED TO THE INTERLOCK/PROBE 
CYCLE BY THE INITIATE CYC~E <IC) CONSOLE MESSAGE 

SM C/U IC 
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RUN STREAMS ARE A~SO INTERPRETED FROM MAGNETIC TAPE WITH THE 
INPUT BEING INITIATED FROM THE OPERATOR'S CONSOLE VIA THE 
UNSOLICITED MESSAGE 

SM C/U RN RUNIDl/RUNID2/ ••• RUNIDN 

THE 'RN' FUNCTION REQUIRES THE PRESENCE OF THE CHANNEL/UNIT (C'U) 
FIELD. THE FIE~D CONTAINING THE RUN IO'S IS OPTIONAL AND ONLY 
REQUIRED FOR SELECTIVE RUN SCHEDULING, WHEN THIS FIELD IS OMITTED 
ALL OF THE RUN STREAMS ENCOUNTERED FROM THE INPUT SOURCE W'L~ BE 
REGISTERED WITH THE SCHEDULE ROUTINE, 

9,6,1,2. OUTPUT OPERATION 

AS PRINT ANO PUNCH FILES ARE BEING PRODUCED, THEY ARE 
TEMPORARILY SENT TO MASS STORAGE OR TO A SP~C4FIEO ALTERNATE 
DEVICE, THESE FILES ARE ENTEREO INTO A SYMBIONT QUEUE BY 
BREAKPOINT INITIATION, RUN TERMINATION OR A QSYM FUNCTION, FOR 
EACH BREAKPOINT REQUEST, THAT PORTION OF THE OUTPUT FILE PRECEDING 
THE SPECIFIED SEPARATION IS IMMEOIATE~Y PLACED IN THE APPROPRIATE 
SYMBIONT QUEUE, AS THESE FILES, OR BREAKPOINTED SEGMENTS REACN 
THE TOP OF THEIR RESPECTIVE QUEUES, THE PROCESSING SYMBIONT WIL~ 
BEGIN IrS PRINTING, OR PUNCHING, AND INTERPRETATION of THE CONTROL 
FUNCTIONS SUBMITTED BY PRNCNS OR PCHCNS. 

PRINT OR PUNCH FILES WHICH ARE BEING PROCESSED FROM MAGNETIC 
TAPE USE THIS BASIC ROUTE, THE DIFFERENCE BEING PRIOR TO 
PROCESSING THE TAPE FILE A REQUEST wI~L BE ISSuED FROM THE 
SYMBIONT TO LOAD THE TAPE FILE. WHEN A TAPE FILE IS GENERATED AND 
QUEUED WITHIN A RUN, THE TAPE MAY HAVE TO BE DISMOUNTED UNTIL ITS 
FILE IS READY TO BE PROCESSED, 

9,6.2. DEVICE TYPES AND RECOVERY PROCEDURES 

THE DEVICES HANDLED BY SYMBIONT OPERATION AND THE RECOVERY 
PROCEDURES ARE INDIVIDUALLY DISCUSSED, THE GENERAL ERROR MESSAGE 
FORMAT DISPLAYED ON THE OPERATOR'S CONSOLE IS 

C/U ERROR 

ERROR IS THE SYMBO~IC IDENTIFICATION OF THE INTERRUPT. THE 
ANSWER IS IN THE FORM 

SM C/U F 

SM IS TO IDENTIFY AND ROuTE ALL ON-SITE SYMBIONT 
MESSAGES TO THE CONTROL ROUTINE. 

C/U IS THE DEVICE TO WHICH THE MESSAGE APPLIES. 
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F IS THE ACTION TO BE TAKEN BY THE SYMBIONT. THE 'F' 
DEFINITIONS ARE 

A- CONTINUE OPERATIONS ON SPECIFIED CHANNEL/UNIT. 

E- END OF INPUT, RUN FIL~ COMPLETE 

R- REPRINT OR REPUNCH (IN FORM RXX) WHERE XX IS THE 
NUMBER OF: 1) PAGES TO REPRINT OR, 2) CARDS TO BE 
REPUNCHED. 
TO SKIP A pORTION OF A FILE A P~US (+) SIGN 
MUST PRECEDE 'XX" E,G. 

SM C/U R+l0 

PAGE: 

THIS WILL BYPASS THE NEXT 10 PAGES OR CARDS, OF THE 
CURRENT PRINT OR PUNCH FILE. THE CURRENT PAGE OR 
CARD IS COMPLETED AND EXCLUDED FROM THE COUNT. 

SM C/U R3 

REpRINT OR REPUNCH THE PREVIOUS THREE PAGES OR CARDS. 
THE MAXIMUM FOR REPRINTING OR REPUNCHING IS 10. THE 
MAXIMUM FOR SKIPPING IS 99. 

T- TERMINATE CURRENT FILE. FOR INPUT THE RUN FILE IS 
DISCARDED. FOR OUTPUT THE CURRENT FILE IS TERMINATED 
AND PROCESSING WILL CONTINUE WITH THE NEXT FILE 
OF THE GUt:UE. 

x- DELETE FI~E FROM OUTPUT QUEUE IN THE FORM IX F., 
WHERE .F' IS THE FILE NAME TO WHICH THE MESSAGE IS 
BEING DIRECTED. THE 'C/U t FIELD IS DROPPED FOR THIS 
MESSAGE. THIS MESSAGE HAS THE FORM . 

SM X RUNIO/FILENAME 

THE 'RUNICt IS REQUIRED TO SPECIFY THE PARTICULAR RUN 
TO WHICH THE MESSAGE APPLIES. FI~ENAME 15 USED TO 
DENOTE THE SPECIFIC OUTPUT FILE OF A RUN THAT IS TO 
BE DE~ETED, AND IS EITHER THE NAME OF A FILE ENTERED 
INTO THE OUTPUT QUEUE WITH A ~SYM CONTROL STATEMENT, 
OR IT IS DEFINED AS PRINTS OR PUNCHS IF THE FILE WA~ 
QUEUED BY PRINTi OR PUNCHS RESPECTIVE~Y. THERE ARE 
VARIOUS WAYS OF SPECIFYING FI~E DELETIONS, WHICH MAY 
BE BEST I~LUSTRATEO WITH THE FOL~OWING EXAMP~ES. FOR 
BREVITY IN THESE EXAMPLES, ONLY THE 'RUNIO/FILENAME' 
PORTION OF THE MESSAGE IS uSED. 
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WHEN ONLY THE RUNIO IS SPECIFIED, ALL FILES OR 
PORTIONS OF FILES RELATED TO THIS RUN ANO STILL 
REMAINING IN THE OUTPUT QUEUE ARE DELETEO. 'N! 
REFERS TO A BREAKPOINT NUMBER AND SPECIFIES THAT ONLY 
THE NTH SEGMENT OF THE OUTPUT FILE IS TO BE DELETEO. 
'NX' SPECIFIES THE DELETION OF ALL THE REMAINING 
SEGMENTS, INCLUDING N, FROM THE OUTPUT QUEUE, 
BREAKPOINT NUMBERS MUST BE PRECEDED WITH A MINUS (~) 
SIGN. 

9.6.2.1. 900/300 CARD SUBSYSTEM 

CARD READER 

SYMBIONT NAME 'CR' 

READER INITIATION 
THE OPERATOR LOADS THE RUN CARDS INTO THE INPUT HOPPER THEN 
DEPRESSES THE READY (CLEAR) SWITCH AND THE SYSTEM START 
SWITCH. THE 'CR' SYMBIONT IS ACTIVATED VIA THE INTERLOCK 
PROBE CYCLE WHEN A CARD IMAGE IS TRANSFERRED FROM THE OEVIeE. 

CONSOLE MESSAGES 
1) INTERLOCK (OCTAL 7~) 

C/U INTLK ET 

THIS TYPEOUT IS THE RESULT OF INTERLOCK DETECTION AT ANY 
POSITION WITHIN THE INPUT STREAM. THE CR SYMBIONT WILL 
PROBE THE READER FOR REMOVAL OF THE INTERLOCK CONDITION. 
WHEN FOUND TO BE INTERLOCK FREE, THE READ OPERATION WILL 
CONTINUE. IF ANY ACTION OTHER THAN CONTINUATION IS 
DESIRED, THE 'SM' MESSAGE MUST BE USED PRIOR TO CLEARING 
THE READER WITH ONE OF THE FOLLOWING OPTIONS: 

T- DISCARD THE CURRENT FILE, 
E- END OF INPUT, RUN FILE COMPLETE. (THIS IS THE SAME 

ACTION AS PLACING A ~FIN CARD IN THE READER AND 
REMOVING INTERLOCK.) 

2) ILLEGAL CHARACTER (OCTA~ 70) 
THE MESSAGE DISPLAYED BY THE SYMBIONT INCLUDES THE 
OPTIONS FOR RECOVERY. THE OPERATOR MUST RESPOND WITH 
ONE OF THREE OPTIONS TO THE FOLLOWING MESSAGE 

C/U ILCHAR AES 
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THE CARD CONTAINING THE ILLEGA~ CHARACTER 15 CHANNELED '0 
THE NORMAL STACKER. O~PENOING ON THE POSITION OF THE CARD 
IN ERROR IN THE RUN STREAM, THERE COULD BE 0, 1 OR 2 CARDS 
FOLLOWING. IF THE CARD IN ERROR IS AT LEAST 3 CAROl FROM 
THE END OF THE DECK, THERE WIL~ 8E TWO TRAILING tAROS. 
THE TRAILING CARDS ARE FED THROUGH THE READER TO MAINTAIN 
THE PROPER CARD SEQUENCE. TO RE-REAO THE ERROR AND ANY 
TRAILING CARDS, THEY SHOULD BE REPLACED IN THE INPUT 
HOPPER, DEPRESS THE 'READY' (CLEAR) SWITCH AND ANSWER THE 
MESSAGE WITH THE 'A. OPTION. THE AVAILABLE OPTIONS AREa 

A- RE-INITIATE READ CYCLE. CONTINUE pROCESSING 
CURRENT CARD DECK. 

E- END OF INPuT. THIS RESPONSE SHOULD BE THE RESULT OF 
THE HOPPER BEING EMPTY AND THE ILLEGAL CHARACTER IN 
THE QFIN CARD. RUN FILE INVO~VEO IS ENTERED INTO 
THE SCHEDULE QUEUE. 

S- READ AND SEARCH INPUT STREAM FOR NEXT QRUN CARD AND 
DISREGARD CURRENT RUN FILE. IF INTERLOCK IS DETECTED 
WITHIN THE SEARCH MODE, INPUT IS TERMINATED AND 
THE UNIT ENTERED INTO THE PROBE CYCLE, 

3) LIGHT/DARK ERROR (OCTA~ 54) 

THE MESSAGE DISP~AYEO BY THE SYMBIONT INC~UOING THE OPTIONS 
FOR RECOVERY IS: 

C/U LTORK AES 

A- RE~INITIATES REAO CYC~E. CONTINUE PROCESSING 
CURRENT RUN STREAM. 

E~ ENO OF INPUT. AL~ PREVIOUSLY READ CARDS OF THIS 
RUN FILE ARE ENTERED INTO THE SYSTEM. SAME ACTION 
AS ~FIN CARD. 

S- CURRENT RUN DECK DISCARDED. TH~ INPUT STREAM IS 
SEARCHED FOR THE NEXT RUN CARD. IF INTERLOCK IS 
DETECTED, THE CARD READ SYMBIONT IS TERMINATED AND 
THE UNIT IS ENTERED INTO THE PROBE CYC~E. 

TO RECOVER FROM THIS ERROR: 

1- REMOVE CARDS FROM INPUT HOPPER, 
2- oEPRESS oFF-LINE SWITCH (~IGHT ON), 
3- OEPRESS THE MANUAL FEED SWITCH TO REMovE CARD FROM 

READY STATION, 
~- REMOVE CAROS FROM ALTERNATE STACK~R AND PLACE AT 

BOTTOM OF INPUT HOPPER, 
5- REPLACE REMAINDER OF DECK IN THE HOPPER' 
6~ DEPRESS OFF-LIN~ (LIGHT OFF), READY AND START 

SWITCHES, AND 
7~ ANSWER MESSAGE WITH 'A' OPTION, 
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PUNCH INITIATION 

9 
SECTION: 

THIS SYMBIONT IS ACTIVATED WHEN A CARD PUNCH FILE IS 
ENTERED INTO ITS QUEUE VIA THE PUNCHS ROUTINE OR THE ~SYM 
CONTROL STATEMENT. 

PUNCH TERMINATION 

PAGE: 

AT THE CONCLUSION OF PROCESSING EACH PUNCH FILE, THREE(3) 
CARDS ARE FEO THROUGH THE PUNCH UNIT 
AS FILE SEPARATORS. 

PCHCNS CONTROL FUNCTIONS 
THE CONTROL FUNCTIONS APPLICABLE TO THIS SYMBIONT 
ARE 'e' AND '5'. 

CONSOLE MESSAGES 
l)INTERLOCK (OCTAL 74) 

C/U INTL.K RT 

THE CP SYMBIONT WILL PROBE THE PUNCH UNIT FOR REMOVAL OF 
THE INTER~OCK CONDITION. WHEN FOUND TO BE INTER~OCK FREE 
THE PUNCH OPERATION wILL CONTINUE, IF ANY ACTION OTHER 
THAN CONTINUATION IS DESIRED, THE 'SM' MESSAGE MUST BE 
USED PRIOR TO CLEARING THE PUNCH WITH ONE OF THE FOLLOWING 
OPTIONS 

R- REPUNCH XX CARDS 
T- TERMINATE CURRENT PUNCH FILE 

2) PUNCH CHECK ERROR (OCTAL 5~) 
THE MESSAGE OISPLAYED BY THE SYMBIONT INCLUDES THE OPTIONS 
FOR RECOVERY, THE OPERATOR MUST RESPOND WITH ONE OF TWO 
OPTIONS TO THE FOL~OWING MESSAGE 

C/U PNCHCK AT 

THE CARO CONTAINING THE PUNCH CHECK ERROR AND THE TWO 
FOLLOWING PUNCHED CARDS WIL~ BE CHANNE~LED INTO THE ERROR 
STACKER, THE 'PUNCH CHECK' SWITCH ON THE OPERATOR'S 
CONTROL MUST BE OEPRESSEu PRIOR TO THE OPERATOR RESPONDING 
TO THE MESSAGE. THE OPTIONS 

A- ATTEMPT RE-PUNCHING OF THE ERROR AND TWO FOL~OW1NG 
CAROS. 

T- TERMINATE CURRENT PUNCH FILE 

20 



UP-4144 
UNIVAC 1108 EXECUTIVE 

PROGRAMMER'S REFERENCE 

3) DECLARING UNIT oOWN. 

SEC TION: 
9 

PAGE: 

WHEN THE CARD READER IS DECLARED DOWN DURING THE PROCESS OF 
READING A RUN FILE, THE RUN FILE INVOLVED IS OISREGARDE9. 
WHEN THE PUNCH UNIT IS DECLARED DOWN DURING THE PROCESSING 
OF A PUNCH FILE, THE SYSTEM WILL SAVE THE PREVIOUS PUNCHED 
16 CARDS ANO THE REMAINOER OF THE FILE. AN ATTEMPT WILL BE 
MADE TO REDIRECT THIS FILE TO OTHER PUNCH EQUIPMENT IF 
AVAILABLE. 

9.&.2.2. 0755 HIGH SPEED PRINTER SUBSySTEM 

SYMBIONT NAME .PRNT' 

PRINTER INITIATION 
THIS SYMBIONT IS ACTIVATED WHEN A PRINT FILE 15 ENTEREO INTO IT5 
QUEUE VIA THE PRINTS ROUTINE OR THE QSYM CONTROL STATEMENT. 

PRNCNS CONTROL FUNCTIONS 
THE CONTROL FUNCTIONS APPLICABLE TO THIS 
SYMBIONT ARE 'Ht,'L','M' AND ·S', 

CONSOLE MESSAGES 
1) INTERLOCK (OCTAL 74) 

C/U INTL.K RT 

THE PRNT SYMBIONT WILL PROBE THE PRINTER FOR REMOVAL. OF 
THE 'INTERLOCK CONDITION, WHEN FOUNO TO BE INTERLOCK 

FREE, THE PRINT OPERATION WILL CONTINUE, IF ANY ACTION 
OTHEH THAN CONTINUATION IS DESIRED, THE .5Mt MESSAGE 
MUST BE USED PRIOR TO CLEARING THE INTERLOCK. THE 
FOLLOWING MESSAGE OPTIONS ARE AVAILABLE WITH THE 'SM' 
MESSAGE 

R- REPRINT XX PAGES 
T- TERMINATE THE CURRENT PRINT FILE, 

100q. SUBSYSTEM 

CARD READER 

SYMBIONT NAME 'CR~' FOR sO COLUMN CARDS 
'CRC. FOR COOE IMAGE CARDS 

READER INITIATION 
TO pREPARE THE 100~ FOR CARD READING 

1. ~OAD INPUT HOPPER WITH CARDS 
2. ADD TERMINATION CONTROL CAROS 
3, IF THE READ WAIT STATION IS UNOCCUPIED, OEPRESS 

THE STOP, FEED AND RUN SWITCHES, 
~. DEPRESS A~TERATION SWITCH 1. 
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SENSING OF ALTERATION SWITCH 1 FOR READING INITIATION 
IS PASSED ON TO THE 1108 SYMBIONT CONTRO~ ROUTINE 
WHICH INITIATES THE LOADING OF THE SYMBIONT. THE 
ALTERATION SWITCH 15 INTERNALLY C~EAREO BY THE 
100ij PRIOR TO READING THE FIRST CARD. (THE SWITCH 
LIGHT REMAINS LIT UNTIL C~EARED BY THE OPERATOR. I.E. 
PRIOR TO READING ANOTHER CARD DECK ALTERATION SWITCH 
1 MUST BE DEPRESSED TWICE,) 

PAGE: 

THE FIRST CARD READ WILL ALWAYS BE IN THE MODE SPECIFIED AS 
STANDARD AT SYSTEMS GENERATION, TO REAO SOME OTHER MODE THE 
FIRST CARD WOULD BE A QCOL CONTROL CARD AND WOU~D INDICATE 
THE MODE TO READ NEXT. WITH THE ADDITION OF THE EXTERNAL 
INTERRUPT FEATURE TO THE 1004, THE EMPTY HOPPER CONDITION 
CAN BE RECOGNIZED. THE END OF INPUT DECK FOR CARDS XS A 
QFIN CARD FOLLOWED BY AN EMPTY HOPPER INTERRUPT. FOR CODE 
IMAGE CARDS, THE END OF INPUT DECK 15 SIGNA~ED By A CARD 
CONTAINING THE SIX CHARACTER SENTINEL SPECIFIED ON THE QCOL 
CONTROL CARD. THIS SENTINEL BEGINS IN COLUMN ONE OF THE 
CARD. IF NO SENTINEL IS SPECIFIED, THE STANDARD SENTINEL 
'QENOCL' IS ASSUMED, 

CONSOLE MESSAGES 
THE TIMEOUT MESSAGE 

C/U TIMEOUT REAOER ET 

IS THE RESULT OF THE 110S NOT RECEIVING A REQUESTED CARD 
IMAGE FROM THE 1004, THE SYMBIONT WILL CONTINUE TO PROBE 
THE 1004 FOR THE CARO, IF ANY ACTION OTHER THAN 
CONTINUATION 15 OESIRED' THE 'SM' MESSAGE MUST BE USED 
PRIOR TO SETTING THE 'RUN' SWITCH. THE FOLLOWING ARE THE 
'SM' MESSAGE OPTIONS: 

E- END OF INPUT 
T~ TERMINATE CURRENT FILE 

THE TIMEOUT WILL ONLY OCCUR IF THE 100~ IS NOT ON (POWER 
OFF) OR IN A STOP CONDITION (THE STOP LIGHT LIT), THE 
ADDITION OF THE EXTERNAL INTERRUPT PROVIDES FOR AN INTERRUpT 
RETURNED ON READ ~AMS, EMPTY HOPPER, MISFEEOS ETC. IN 
THESE CASES THE MESSAGE 

C/U INTLK READ ET 

WILL APPEAR. THE SYMBIONT WILL CONTINUE TO REQUEST THE CARD 
FROM THE 1004, IF ANY ACTION OTHER THAN RECOVERy IS ·OESIRED 
THE 'SM' MESSAGE MUST BE USED BEFORE RECOVERY IS COMPLETE, 
THE OPTIONS ARE THE SAME AS FOR A TIME OUT, 
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WI~~ APPEAR IF AN I~LEGAL CHARACTER WAS DETECTED ON aN 
ATTEMPTED READ. THE. SYMBIONT WILL AWAIT AN ANSWER TO THIS 
MESSAGE BEFORE ATTEMPTING TO RESUME OPERATIONS, THE THE 
OPERATOR OPTIONS ARE: 

PRINTER 

A- RESUME OPERATIONS 
E~ CLOSE THIS FILE 
5- SET INITIAL RUN MODE 

SYMBIONT NAME 'PN~' 

PRINTER INITIATION 
THIS SYMBIONT IS ACTIVATED WHEN A PRINT FILE IS 
ENTERED INTO ITS QUEUE VIA THE PRINTS ROUTINE OR THE 
;SYM CONTRO~ STATEMENT, 

PRNCN$ CONTROL FUNCTIONS 
THE LIST OF CONTROL FUNCTIONS APPLICABLE TO THIS 
SYMBIONT ARE 'H" 'L.', 'M' AND'S', 

CONSOL..E MESSAGES 

C/U TIMOUT PRINT RT 

THIS IS THE RESULT OF THE 1108 NOT RECEIVING A RESPONSE 
FROM THE LAST PRINT FUNCTION, THE SYMBIONT WI~L CONTINue 
TO SEND THE PRINT FUNCTION TO THE 1004 IN AN ATTEMPT TO 
CONTINUE THE OPERATION, FOR ANY ACTION OTHER THAN 
CONTINUATION, THE 'SM' MESSAGE MUST BE RECEIVED FROM THE 
CONSO~E PRIOR TO CONDITIONING THE 100~, THE OPTIONS ARE 

R- REPRINT XX PAGES 
T- TERMINATE cURRENT PRINT FILE. 

C/U PRINT ERROR RT 
C/U PRINT ABNML RT 

THESE MESSAGES ARE THE RESU~T OF AN EXTERNA~ INTERRUPT 
RETURNED ON AN ATTEMPT TO PRINT ON A 1004. THE PRINTER 
ERROR MESSAGE INOICATES THE 'OUT OF PAPER' OR ,RUN-AWAY 
PAPER, CONDITIONS, WHILE PRINTER ABNORMAL INDICATES THAT 
THE PRINT CARRIAGE IS OUT OR THE CHANGE RIBBON POSITION 
HAS BEEN REACHED. THE SYMBIONT wIL~ CONTINUE TO ATTEMPT 
RECOVERY UNTI~ THE CONDITION IS CORRECTED AT WHICH TIME 
NORMA~ OpERATION WIL~ CONTINUE. IF ANY ACTION OTHER. THAN 
RECOVERY IS REQUIRED THE 'SM' MESSAGE MUST BE USED PRIOR TO 
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CLEARING THE ERROR CONDITION, THE SAME OPTIONS USED FOR A 
TIME-OUT ARE AVAI~AaLE, 

CARD PUNCH 

SYMBIONT NAME 'CP~' FOR 80 CO~UMN CARDS 
'CPC' FOR CODE IMAGE CARDS 

PUNCH INITIATION 
THIS SYMBIONT IS ACTIVATED WHEN A CARD PUNCH FILE IS 
ENTEREO INTO ITS QUEUE VIA THE PUNCH! ROUTINE OR THE 
QSYM CONTROL STATEMENT, 

PCHCN$ CONTROL FUNCTIONS 
THE CONTROL FUNCTIONS APPLICABLE TO THIS 
SYMBIONT ARE 'C, AND 'S'. 

CONTROL MESSAGES 

C/U TIMOUT CPUNCH RT 

THIS IS THE RESULT OF THE 1108 NOT RECEIVING A RESPONSE 
FROM THE LAST PUNCH FUNCTION, THE SYMBIONT WI~L CONTINUE 
TO SEND THE PUNCH FUNCTION TO THE 1004 IN AN ATTEMPT TO 
CONTINUE THE OPERATION. FOR ANY ACTION OTHER THAN 
CONTINUATION, THE 'SM' MESSAGE MUST BE RECEIVED FROM THE 
CONSOLE PRIOR TO CONDITIONING THE 100~. THE OPTIONS ARE: 

R- REPUNCH XX CARDS 
T- TERMINATE CURRENT PUNCH FILE. 

C/U PUNCH B JAM 
C/U PUNCH ERROR 
C/U PUNCH A8NML 

ONE OF THE ABOVE MESSAGES WIL~ APPEAR AS THE RESULT OF AN 
ERROR CONDITION ON AN ATTEMPT TO PUNCH, THE '8 JAM' MESSAGE 
OCCURS WHENEVER A a-JAM IS DETECTED. THE 'ERROR, MESSAGE 
INDICATES AN A-~AM OR AN INTERLOCK CONDITION, ANO THE 
'ABNORMAL' MESSAGE INDICATES STACKER FULL' STACKER JAM, 
FU~L CHIP BOX OR EMPTY HOPPER CONDITIONS. THE SYMBIONT 
wILL CONTINUE TO SEND THE PUNCH FUNCTION UNTI~ RECOVERY IS 
MADE. IF ANY OTHER ACTION IS REQUIRED, THE 'SM' MESSAGE 
MUST BE USED BEFORE CONDITIONING THE 1004. THE OPTIONS ARE 
THE SAME AS FOR THE TIME OUT. THE PUNCH CHECK ERROR 
RECOVERY IS AUTOMATIC AND NO OPERATOR RESPONSE IS NECESSARY 
SO NO MESSAGE APpEARS. 
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THE TWO MODES OF READING PAPER TAPE ARE TRANSLATE MODE AND 
BINARY MODE, IN THE TRANSLATE MODE A STANDARD CODE WIL~ BE 
ASSUMED AND TRANSLATION WILL BE FOR THIS CODE, IN THE 
BINARY MODE NO TRANS~ATI0N WIL~ BE DONE BY THE SYMBIONT, 
IMAGES WILL BE PASSED AS THEY OCCUR FOR THE WORKER PROGRAM 
TO TRANSLATE IN ANY COOE DESIRED. ALL READS INITIATED FROM 
THE 1004 ARE ASSUMED TO BE IN THE TRANSLATE MODE, 

ALL FOUR LEVELS OF PAPER TAPE READING ARE PROVIDED, FIVE 
AND SIX LEVEL TAPE IS READ IN THE 80 COLUMN MODE, AND SE'EN 
AND EIGHT LEVEL TAP~ IS READ IN THE CODE IMAGE MODE, FOR 
SEVEN AND EIGHT ~EVEL, TAPE lHE eITS WI~~ BE TRANSPOSED BY 
THE SYMBIONT SO THAT THEY OCCUR IN THE SAME OROER IN THE 
BUFFER AS ON TAPE. 

TO INITIATE PAPER TAPE READING FROM THE 100~, THE PROBE 
ROUTINE ANO AN A~TERATION SWITCH IS USED. EVERY 15 SECONDS 
THE PROBE ROUTINE CHECKS FOR A SET ALTERATION SWITCH. I' 
THE SWITCH IS SET, THE PROBE ROUTINE WI~L INITIATE THE PAPER 
TAPE READ SYMBIONT FOR THE MODE SET AT SYSTEM GENERATION AS 
STANDARD. FOR ANY OTHER MODE A QCO~ STATEMENT MUST BE USEe, 
THE SWITCH US£o AND ITS MEANING IS 

ALT 2 INITIATE PAPER TAPE READ 

TO INITIATE PAPER TAPE READING FROM A CARD INPUT STREAM, THE 
QCOL CONTRO~ STATEMENT IS USED, ON A~L PAPER TApE REAOS 
TRAI~ER ANO LEADER ARE OMITTED AS DATA. DELETE CODES ARE 
ONLY RECOGNIZED IN TRANSLATE MODE. 

CONSO~E MESSAGES 

THE TIME OUT MESSAGE 

C/U TIMOUT PTREAD ET 

IS THE RESULT OF THE 1108 NOT RECEIVING THE REQUESTED PAPER 
TAPE IMAGE FROM THE 100~. THE SYMBIONT WILL CONTINUE TO 
REQUEST THE IMAGE. IF ANY ACTION OTHER THAN CONTINUATION IS 
DESIRED, THE tSMt MESSAGE MUST BE USED BEFoRE CONOITIONING 
THE 100~. TH~ FOLLOWING OPTIONS ARE AVAI~AaLE. 

E- ENO OF INPUT 
T- TERMINATE CURRENT FILE 
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THIS SYMelONT IS ACTIVATED WHENEVER A PAPER TAPE PUNCH FI~E 
IS ENTERED INTO ITS QUEUE. TWO MODES OF PUNCHING ARE 
PROVIDED, (l)TRANSLATE MODE ANO (2) BINARY MODE. IN BINARY 
MODE THE DATA IS PASSED TO THE PUNCH AS IT OCCURS WITH NO 
TRANSLATION, IN THE TRANSLATE MODE, THE DATA IS ASSUMED 
TO BE FIELO-DATA AND IS CONVERTED TO A STANDARD CODE BEFORE 
PUNCHING, 
ALL FOUR LEVELS OF PAPER TAPE PUNCHING ARE PROVIDED FOR. 
FIVE AND SIX LEVEL TAPES ARE PUNCHED IN THE 80 COLUMN MODE 
ANO SEVEN AND EIGHT LEVEL TAPES ARE PUNCHED IN THE CODE 
IMAGE MODE. 

CONSOI.E MESSAGES 

C/U TIMOUT PTPNCH RT 

THIS IS THE RESU~T OF THE 1108 NOT RECEIVING A RESPONSE 
FROM THE LAST PAPER TAPE PUNCH FUNCTION, THE SYMBIONT WIL~ 
CONTINUE TO SENO THE PUNCH FUNCTION TO THE 100~ IN AN 
ATTEMPT TO RECOVER. IF ANY ACTION OTHER THAN CONTINUATION 
IS REQUIREO, THE 'SM' MESSAGE MUST BE USED PRIOR TO 
RECONDITIONING THE lOO~, THE OPTIONS ARE: 

T~ TERMINATE CURRENT PUNCH FILE 

9.7. REMOTE 1004-BATCH OPERATION 

SYMBIONT INITIATION 

THE REMOTE BATCH MODE 15 CONDUCTED IN A MANNER SIMILAR TO 
ON-SITE SYMBIONT OPERATIONS, ONCE THE REMOTE ~INE CONNECTION HAS· 
BEEN ESTABLISHED, INITIATION OF A SYMBIONT OPERATION COMMENCES 
WHEN THE SITE '10' AND 'READY' COMMAND ARE RECEIVED FROM THE 
REMOTE STATION, 

CONTRO~ OF THE REMOTE RUNS SUBMITTED TO THE SY5TEM IS 
MAINTAINED WITH THE REMOTE OPERATION, VARIOUS CONTROL COMMANDS 
ARE AVAILABLE WITH ALTERATION SWITCH SETTINGS RE~AYED TO THE 1108. 
WITHIN THE AVAI~ABLE COMMANDS IS THE CAPABI~ITY OF THE REMOTE 
OPERATOR TO SIGNAL THE 1108 OPERATOR TO SWITCH FROM DATA TO VOICE 
COMMUNICATION, THE REMOTE OPERATOR CAN THAN DIRECT THE ON-SITE 
OPERATOR TO INFORM THE SYSTEM OF ERROR RECOVERY PROCEDURE$, OR ANY 
OTHER ACTION TO BE TAKEN BY THE SYMBIONT, VIA UNSOLICITED CONSOLE· 
MESSAGES. . 
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TO PROPERLY INITIATE THE 1004 THE FOLLOWING STEPS SHOU~O BE 
TAKEN 

PAGE: 

1. AT LEAST ONE CARD SHOULD BE IN THE INPUT HOPPER. THIS 
SHOULD EITHER BE A ~RUN CONTROL CARD OR A B~ANK CARO TO 
OCCUpy THE READ WAIT STATION. THIS INSURES A CONTINUOUS 
OPERATION WHEN READING IS TO B~GIN. 

2. DEPRESS THE CLEAR, START, F~ED ANO RUN SWITCHES, 
3. DEPRESS ALTERATION SWITCH 1 THEN SWITCH~. THE ABOVE 

THREE STEPS CAN EITHER BE TAKEN BEFORE OR AFTER THE COMMUNICATION 
LINE HAS BEEN SWITCHED TO THE DATA MODE. THE SYSTEM THEN REQUESTS 
THE SITE 10. IF DETERMINED AS A VALID Xo THE PRINTOUT 'READY' IS 
SENT TO THE PRINTER. THE ABSENCE OF THE 'READY' PRINTOUT FOR * 
PREDETERMINED INTERVA~ (ABOUT ONE MINUTE) INDICATES THAT EITHER N8 
10 OR AN INVALID 10 WAS RECEIVED BY THE SYSTEM. THE OATA~SETS 
SHOULD BE SWITCHED TO VOICE BY THE OPERATORS TO DETERMINE FURTHER 
ACTION. IF NO 10 WAS RECEIVED BY THE SYSTEM THE ~INE CONNECTION 
MAY BE FAULTY AND RE-OIALING MAY BE NECESSARY, 

A REMOTE RUN IS ENTERED INTO THE SCHEDULE QUEUE WHEN THE QFIN 
CARD IS RECEIVED FROM THE 100~. THE ENTIRE RUN STREAM IS DIREtTEO 
TO MASS STORAGE EXCEPT WHEN A QFl~E CARD IS ENCOUNTERED. IF T~E 
DESIGNATED REPOSITORY FOR THE OATA FI~E IS MAGNETIC TAPE THE INPUT 
TRANSMISSION WILL BE DISCONTINUED UNTIL A TAPE HAS BEEN ~OAOEO BY 
ON-SITE PERSONNEL. 

INITIATING A SYMBIONT OPERATION FROM THE ON-SITE LOCATION TO A 
REMOTE SITE IS ACCOMPLISHED BY RUN Fl~E EXECUTION THROUGH OEVleE 
ASSOCIATION, OR BY A ~SYM CONTROL STATEMENT, THE OUTPUT SYMBIONT 
DIRECTING THE FILE TRANSMISSION INITIATES THE OIALING pROCEDURES 
TO THE ·REMOTE SITE THROUGH TH~ COMMUNICATIONS HANOLER. 

SCHEDU~ING OF A SYMBIONT OPERATION TO TRANSMIT FILES TO A 
REMOTE SITE IS PROVIOED WITH THE QSYM CONTROL STATEMENT. FILES 
SENT TO REMOTE SITES ARE PROCESSED INOIVIOUAL~Y BY DEVICE, BUT ONE 
DEVICE ORIENTEO SYMBIONT IS CAPABLE OF PROCESSING N FILES BEING 
SENT TO N LIKE REMOTE OEVICES, THUS THE ABILITY EXISTS TO SEND A 
SINGLE CATALOGUED MASS STORED Fl~E TO N REMOTE SITES AS A 
CONCURRENT OPERATION WITH UNIQUE CONTRO~ OF EACH OEVICE, 
TRANSMISSION OF A SlNG~E TAPE Fl~E TO N REMOTE SITES IS HANO~E; AS 
A SERIAL OPERATION BY THE SYMBIONT. 

ALTERATION SWITCH COMMAND DEFINITIONS 

THE 1004 ALTERATION SWITCHES ARE USED TO DEFINE COMMANDS 
AVAILABLE TO THE REMOTE OPERATOR. THE SETTING OF THESE SWITCH~S 
ARE INTERPRETTED BY THE 100~ AND RELAYED TO THE 1108 'REMOTE' 
SYMBIONT, ALTERATION SWITCH ~ IS THE .EXECUTE' COMMANO WHICH 
INITIATES THE INTERROGATION OF THE REMAINING THREE SWITCHES, THUS 
ANY COMBINATION OF A~TERATION SWITCHES 1,2 AND ~ WHICH DESIGNATES 
THE COMMAND TO BE TAKEN MUST BE SET PRIOR TO THE 'EXECUTE' SWITCH. 
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ALTERATION SWITCH COMMANDS 

SWITCHES COMMAND ACTION 

1 

2 

READy 

READ 

INITIA~ 'READY' • NOTIFIES THE 1108 SYSTEM 
THAT THE REMOTE 100~ IS 'READY' FOR OPERATION 
AND THAT A N~W USER 15 TAKING CONTROL OF THE 
CHANNEL. THE SYMBIONT BEGINS TO REFERENCE THE 
100~ AND THEREAFTER MAINTAINS COMMUNICATIONS 
BETWEEN THE TWO SITES, THE SYMBIONT ASSUMES 
THAT THE 100~ SITE IS READY To RECEIVE PRINT 
FILES AND PUNCH FILES AT THIS TIME. 

'READY'AFTER HALT (SEE ACTION OF 'HALT' 
COMMANDS) - NOTIFIES THE SYMBIONT THAT 
COMMUNICATIONS ARE TO BE RESUMED AND THAT T~E 
INPUT/OUTPUT OPERATIONS WHICH WERE IN PROGRESS 
AT THE TIM~ OF THE 'HALT' ARE TO BE CONTINUED, 

NOTIFIES SYMBIONT TO READ ONE OR MORE RUN 
FILES AND SUBMIT THEM FOR EXECUTION, EACH RUN 
FI~E IS HEADED BY A RUN CONTROL CARD. THE 
~AST FILE TO BE READ ON THIS COMMANO MUST BE 
TERMINATED BY A STOP CARD (P~US AODITIONAL tARO 
FOR THE wAlT STATION), THE ADDITIONAL CARD 
COULD BE THE RUN CONTROL CARD OF THE FIRST 'ILE 
OF THE NEXT GROUP. 

HALT NOTIFIES SYMBIONTS TO HALT ALL COMMUNICATIONS 
ON THE 100~ CHANNEL, WHEN THE 'READY'COMMAND 
IS EXECUTED, ALL OPERATIONS WI~L RESUME. 

1,2 HALT, 
GO VOICE SAME AS 3 (HALT), EXCEPT THE 1108 OPERATOR 

ABORT 
PRINT 

ABORT 
PUNCH 

IS NOTIFIED TO PLACE THE DATA ~INE IN THE 
'TALK' MOCE FOR VOICE COMMUNICATIONS WiTH THE 
100~ OPERATOR, AFTER 80TH OPERATORS SWITCH 
SACK TO THE 'DATA' MODE, THE 'READY' COMMAND 
IS US-EO TO RESUME OPERATIONS. 

NOTIFIES THE PRINT SYMBIONT THAT THE REMAIN~ER 
OF THE FILE CURRENTLY BEING PRINTED ON THE 
lOO~ IS TO 8E IGNORED AND THAT PRINTING IS TO 
BEGIN WITH THE NEXT PRINT FILE, IF PRESENT. 

NOTIFIES THE CARD PUNCH SyMBIONT THAT THE 
REMAINDER OF THE FILE CURRENTLY BEING PUNCH!D 
ON THE 1004 IS TO BE IGNORED AND THAT PUNCHING 
15 TO BEGIN WITH THE NEXT PUNCH FILE, IF 
P~ESENT. 
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TERMINATION CARDS 

THIS COMMAND IS USED WHEN THE 100~ OPERATOR 
IS READY TO RE~INQUISH THE CHANNE~, THIS 
COMMAND IS NORMA~~Y EXECUTED FOR TERMINATE OF 
THE REMOTE oPERATION, WHEN ENCOUNTERED THE 
SYMBIONT PREPARES FOH TERMINATION OF FURTHER 
COMMUNICATION. 1) IF INPUT IS BEING ACCEPTED 
FROM THE 100~, WHEN AN OFF ~INE COMMAND IS 
RECEIVED TRANSMISSION IS CONTINUED UNTIL THE 
~Q CARD IS DETECTED. WHEN THE OUTPUT 
BECOMES AVAILABLE FOR THIS RUN, THE SYMBIONT 
wt~L INITIATE DIALING PROCEDURES TO THE SITE 
OF RUN SUBMISSION. 2) IF OUTPUT IS IN 
PROGRESS WHEN THE 'OFF LINE' COMMANO l' 
RECEIVED, THE PRINT AND/OR PUNCH FILE 
CURRENT~Y INVOLVED IN THE TRANSMISSION IS TO 
SE COMPLETED PRIOR TO HANGING UP, 
ARRANGEMENTS MUST BE MADE BETWEEN THE lOO~ AND 
1108 OPERATORS FOR THE DISPOSITION OF ANY 
OUTPUT Fl~E REMAINING IN THE QUEUE DESTINEO 
FOR THE REMOTE SITE. THE 'SR'MESSAGE OPTION 
tXt, IS AVAI~ABLE FOR THOSE QUEUED OUTPUT 
Fl~ES WHICH ARE TO BE DELETED FROM 
TRANSMISSION TO SITE '10'. 

THE TERMINATION CARDS ARE THE STOP CARD, COLUMNS 1 AND 2 MUST 
CONTAIN A 7w8 pUNCH, FOLLOWED BY AT ~EAST ONE AUOITIONA~ CARD TO 
OCCUpy THE 1004 READ WAIT STATION. PRESENCE OF THE STOP CARD 
TERMINATES THE READ OPERATION. THE 'READ' COMMAND MUST BE 
EXECUTED FOR ANY FURTHER READING. THE ADDITIONAL CARD SHOULD 
EITHER 8E A BLANK CARD OR A QRUN CARD OF A SUCCEEDING RUN. 

GENERAL INFORMATION 
IN ORDER TO PREVENT UNNECESSARY 'TIME-OUTS'AT THE 1108, THE 

100~ STOP BUTTON SHOULD NEVER BE DEPRESSED EXCEPT UPON INITIAL 
CARD LOADING OR DURING THE HALT PERIOD, 

IF READING IS TO OCCUR, THE OPERATOR MUST ALWAYS PROVIDE A tARO 
FOR THE WAIT STATION. 

IF A CARD JAM OCCURS, REMOVE THE UNREAD CARDS (INCLUDING THE 
CARD IN THE WAIT STATION), REPAIR THE DECK, PLACE THE CARDS AGAIN 
IN THE HOPPER, AND DEPRESS FEED AND RUN. 

A DELAY AT THE 100~ WILL CAUSE THE 1108 TO 'TIME-OUT' AND G!VE 
THE 1108 OPERATOR THE OPPORTUNITY TO REINITIATE THE FUNCTION. THE 
100~ OPERATOR IS GIVEN AT LEAST 5 MINUTES TO MAKE REPAIR (FIX CARD 
JAMS, PUT IN PAPER, ETC.). 

TWO REMOTE SYSTEMS ARE PROVIDED. 'RMS1' (REMOTE SYSTEM #1) IS 
TO BE uSED WITH VOICE GRADE ~lNES (2400 BPS) AND UTI~IZES THE 
COMPRESSION/DECOMPRESSION TECHNIQUES DEVELOPEO FOR THE 1107 REMOTE 
100~. ONLY eo COLUMN READING AND PUNCHING PLUS PRINTING IS 
PROVIDED WITH THIS SYSTEM. 
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TO TAKE ADVANTAGE OF THE INCREASED SPEEDS PROVIDED BY A TELPAK­
A*SYSTEM (40800 BPS) A NEW SySTEM CALLED 'RMS2' IS PROVIDED. ~ITH 
THIS SYSTEM THERE IS NO COMPRESSION OR SUFFERING, BUT RATHER A 
ONE-TO-ONE RELATIONSHIP EXISTS BETWEEN REQUESTS AND CARDS READ OR 
PUNCHED, LINES PRINTED, ETC, sa COLUMN, COLUMN BINARY AND PAPER 
TAPE READING/PuNCHING AND PRINTING CAPA6I~ITIES ARE PROVIDEO wITH 
'RMS2'. 

1108 OPERATOR ASSISTANCE 
THE MSG CONTRO~ CARD IS USED TO TYPE A MESSAGE TO THE 1108 

OPERATOR, A MSG CARD OR GROUP OF MSG CARDS CAN BE USED BY THE 
REMOTE PROGRAMMER OR OPERATOR TO REQUEST ASSISTANCE FROM THE 1108 
OPERATOR, THE MESSAGES ARE PRINTED ON 80TH THE CONSOLE/PRINTER 
AND THE REMOTE PRINTER. 

ON"SITE CONTROL. 

CERTAIN MA~FUNCTION RECOVERY PROCEDURES REQUIRE INFORMATION To 
BE PASSED ON TO THE SYMBIONT IN ORDER TO ALTER ITS DIRECT INPUT oR 
OUTPUT OF REMOTE FILES, THESE PROCEOURES ARE GOVERNED BY 'OIeE 
COMMUNICATIONS FROM THE 100~ OPERATOR TO THE 1108 OPERATOR. T~E 
1108 OPERATOR THEN TYPES IN AN UNSOLICITED MESSAGE DEFINING THE 
REGUIRED ACTION TO BE TAKEN, THESE MESSAGES ARE AVAILABLE To ANY 
ACTIVE REMOTE SITE, 

IF THE REMOTE 'HALT' COMMAND IS USED TO TEMPORARILY SUSPEND 
TRANSMISSION, AND IF ACTION OTHER THAN CONTINUATION IS OESlRED, 
THE 'SR'MESSAGE MUST BE TYPED IN PRIOR TO EXECUTING THE 'READY' 
COMMAND. THE GENERAL FORMAT OF THIS MESSAGE IS 

SR ID SN A 

SR- IS THE OEFINITION FOR ALL REMOTE SYMBIONT MESSAGES. THIS 
INFORMS THE CONSOLE ROUTINE TO CHANNEL THIS MESSAGE TO 
SYMBIONT REMOTE CONTRO~ ROUTINE. 

10- IS THE SITE IDENTIFICATION TO WHICH THIS MESSAGE APPLIES 
SN- THE NAME OF SYMBIONT TO WHICH TH~ MESSAGE 15 BEING 

DIRECTED 
A- IS THE ACTION TO BE TAKEN BY THE SYMBIONT. THE FIELD 

DEFINITION OF THE LEGA~ CODES ARE 

A- CONTINUE REMOTE OPERATION 
H- HALT REMOTE OPERATION 
E- END OF INPUT,RUN FILE COMPLETE. 
R. REPRINT OR REPUNCH (IN THE FORM RXX)WHERE 'XX'ls 

THE NUMBER OF: 1) PAGES TO REPRINT OR, 2)CARDS TO 
BE REPUNCH. THE 'XX'VA~UE HAS AN IMPLIEO MINWS (-) 
SIGN AND HAS A MAXIMUM VALUE OF 10. TO SKIP A 
PORTION OF A FILE A PLUS (+) SIGN MUST PRECEDE 
'XX'. E.a. 

SR IO RPN'+ R+28 

*TRADEMARK Or AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
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THIS WILL BYPASS PRINTING OF THE NEXT 20 PAGES OF 
THE CURRENT PRINT FILE. THE CURRENT PAGE IS 
COMPLETED AND EXCLUDED FROM THE COUNT. 

SR 10 RCR'+8 R5 

REPUNCH LAST FIVE CARDS. 
x- THE FILE OELETION FUNCTION IS ONLY AVAILABLE WITH 

THE SM MESSAGE AND APPLIES TO ANY FILE IN THE 
PRINT/PUNCH OUTPUT QUEUE, REMOTE OR ON LINE 
OPERATIONS. 

T- TERMINATE CURRENT FI~E. FOR INPUT THE RUN FILE IS 
DISCARDED. FOR OUTPUT, THE CURRENT PRINT OR PUNCH 
FILE IS TO BE TERMINATED. OUTPUT OPERATIONS WILL 
CONTINUE WITH THE NEXT FILE OF THE QUEUE. 

CARD READER 

SYMBIONT NAME 'RCR4' FOR 80 COLUMN CARDS 
'ReRe' FOR COOE IMAGE CARDS 

READER INITIATION 
TO PREPARE THE 100'+ FOR CARD READING 

1. LOAD INPUT HOPPER WITH CARDS 
2. ADO TERMINATION CONTROL CARDS. 
3. DEPRESS ALTERATION SWITCH 2 THEN SWITCH ~ 

THE 'READ' COMMAND IS RELAYED TO THE SYMBIONT CONTROL 
ROUTINES WHICH INDICATES THE CARD READ SYMBIONT. THE 
A~TERATION SWITCHES ARE INTERNA~~Y CLEARED BY THE 100'+ PRIOR 
TO READING THE FIRST CARD. (THE SWITCH LIGHTS REMAIN LIT 
UNTI~ CLEARED BY THE OPERATOR. I.E. PRIOR TO ISSUING 
ANOTHER COMMAND ES 2 AND ~ MUST BE DEPRESSED AGAIN.) 

ON-SITE CONSOLE MESSAGES 
THE 'SR' MESSAGE FOR THE CARD READ SYMBIONT 

SR 10 RCReo ET 

HAS THE FOLLOWING OPTIONS 
E- END OF INPUT OECK. RUN FILE IS ENTERED INTO THE 

SCHEDULE QUEUE, 
T- TERMINATE CURRENT RUN FILE AND 00 NOT ENTER INTO 

SYSTEM. 
A- CONTINUE CURRENT INPUT OPERATION, 
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THIS SYMBIONT IS ACTIVATED WHEN A PRINT FILE IS ENTEREO 

PAGE: 

INTO ITS QUEUE VIA THE PRINTS ROUTINE OR THE ~SYM CONTROL 
STATEMENT. 

PRNCNS CONTROL FUNCTIONS 
THE CONTRO~ FUNCTIONS APP~ICABLE TO THIS SYMBIONT 
ARE 'H', '~" 'M' AND .S'. THE sPECIAL FORM MESSAGE 
IS OISP~AYEO AT THE REMOTE TERMINAL AND ON-SITE CONSO~Et 
VOICE COMMUNICATION IS NECESSARY TO INFORM THE ON-SITE 
OPERATOR OF THE APPROPRIATE SYMBIONT ACTION. 

ON-SITE CONSOLE MESSAGES 
THE 'SR' MESSAGE FOR THE PRINT SYMBIONT 

SR 10 RPN~ RT 

HAS THE FOL~OWING 'A'OPTIONS 
R- REPRINT OR SKIP 'XX' PAGES. 
T- TERMINATE CURRENT PRINT OPERATION 

CARD PUNCH 

ANO INITIATE PROCtSSING OF NEXT PRINT FILE, 
(TERMINATION OF THE PRINT FILE IS A~SO AVAILABLE AT 
THE REMOTE SITE WITH THE 'ABOUT PRINT' COMMAND.) 

SYMBIONT NAME 'RCP~' FOR 80 CO~UMN CARDS 
'Rcpe' FOR COCE IMAGE CARDS 

PUNCH INITIATION 
THIS SYMBIONT IS ACTIVATED WHEN A CARD PUNCH FI~E IS 
ENTERED INTO ITS QUEUE VIA THE PUNCHS ROUTINE OR THE 
QSYM CONTROL STATEMENT. 

PCHCNs CONTROL FUNCTIONS 
THE CONTROL FUNCTIONS APP~ICAB~E TO THIS SYMBIONT 
ARE tC' AND -5'. 

ON-SITE CONSOLE MESSAGES 
THE 'SR' MESSAGE FOR THE PUNCH SyMBIONT 

SR 10 RCP48 RT 

HAS THE FOLLOwING OPTIONS 
R- REPUNCH OR SKIP 'XX' CARDS, 
T- TERMINATE CURRENT PUNCH OPERATION AND INITIATE 

PROCESSING OF THE NEXT PUNCH FILE IN THE QUEUE. 
(TERMINATION OF THE PUNCH FILE IS ALSO AVAILABLE AT 
THE REMOTE SITE WITH THE 'ABORT PUNCH' COMMANO,) 
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9.8, REMOTE DEMAND OPER.ATION 

9,8.1. GENERAL DEMAND TERMINA~ HANO~ER FEATURES 

THE INPUT SYMBIONTS OPERATING IN THE DEMAND MOOE ALWAYS ACCEPT 
INPUT FROM A REMOTE TERMINAL EXCEPT WHEN IN THE ~AOO.MODE. THUS, 
THE RATE OF INPUT TO THE SYSTEM IS SUBJECT TO THE DISCRETION O( 
THE REMOTE OPERATOR, INPUT FROM THE TERMINAL IS BUFFERED IN MAIN 
STORAGE IN THE SAME MANNER AS AN INPUT RUN STREAM FROM THE ON-SITE 
CARO SUBSYSTEM. 

USE OF THE SYMBIONT INTERFACE ROUTIN~S (READS, PRINTS, ETC,) 
ANO THE SYMBIONT CONTRO~ FUNCTIONS PRNCNS AND pCHCNS WHILE IN THE 
DEMAND MODE ARE AS PREVIOUSLY DEFINED IN THIS CHAPTER. 

9,8.2. INITIATION PROCEDURES 

AT THE COMPLETION OF THE DIA~ING OPERATION, THE REMOTE OPERATOR 
MUST RESPOND WITH HIS SITE 10, THIS SITE 10 IS VERIFIEU BY THE 
COMMUNICATION HANDLER AND IF DIRECT SYMBIONT CONTROL OF THE 
TERMINAL IS SPECIFIED, THE SyMBIONT IS GIVEN CONTROL AND TRANSMITS 
THE MESSAGE 'READY'. DISPLAY OF THE 'READY' MESSAGE INFORMS THE 
OPERATOR THAT THE SYMBIONT IS REAOY TO RECEIVE MOOE AND WAITING 
FOR ITS INITIAL COMMAND. 

EACH SUPPORTED DEVICE HAS AN ASSOCIATED HANOLER TO PERFORM THE 
INITIAL INPUT INTERPRETATION OF CHARACTERS. FOR EACH DEVICE A 
SMALL SET OF CHARACTERS IS RESERVED TO CONTROL IMAGE FORMATION, 
BASIC CONTROLS ARE: 

END OF IMAGE 

THIS CHARACTER MARKS THE END OF AN INPUT IMAGE. IT IS NOT 
PLACED IN THE IMAGE, BUT DIRECTS THE SYMBIONT TO TRANSMIT THE 
CURRENT IMAGE AND PHEPARE FOR THE NEXT INPUT. 

DELETE IMAGE 

RECEIPT OF THIS CONTROL CHARACTER CAUSE THE ERASING OF ANY 
PARTIALLY CONSTRUCTED IMAGE. THE SYMBIONT PREpARES FOR RE~TYPING 
OF THE IMAGE. 

CHARACTER ERASE 

RECEIPT OF THE CONTROL CHARACTER ERASES THE PREVIOUSLY INPUT 

33 



UP-4144 
UNIVAC 1108 EXECUTIVE 

PROGRAMMER'S REFERENCE SECTION: 
9 

PAGE: 

CHARACTER ALLOWING ITS REPLACEMENT BY THE NEXT INPUT. MORE THAN 
ONE CHARACTER CAN BE ERASEO FROM RIGHT TO LEFT BY REPEATED 
SUBMISSION. 

INTERRUPT 

INPUT OF THIS CONTRO~ INTERRUPTS THE PROGRAM CURRENT~Y 
EXECUTING. IT CAN SIGNA~ THE PROGRAM TO TAKE AN ALTERNATE ACTION, 
OR REQUEST INPUT FOR FURTHER DIRECTION, 

RUN INITIATION FROM A REMOTE TERMINA~ DOES NOT NECESSARILY 
IMPLY THAT THE CONTROL STREAM MUST BE RECEIVED FROM THAT TERMINAL. 
THE SYSTEM ALLOWS THE USER TO START A MASS STORED RUN FROM A 
REMOTE TERMINAL WITH THE 'REMOTE' SYSTEM GENERATION STATEMENT, IF 
THE RUN INTENDS TO USE THE TERMINAL AS A DEVICE OF THE RUN, THe 
LINE MUST BE ASSIGNED wITH AN SASG STATEMENT, 

9.8.3. TERMINATION OF DEMAND RUNS 

TERMINATION of A DEMAND RUN OCCURS WHEN A ~FIN STATEMENT IS 
RECEIVED. AN END of TRANSMISSION (EOT) QUTSIDE'A RUN CAUSES TAE 
SYMBIONT TO RELEASE THE ~INE ASSOCIATED wITH THE TERMINA~ TO THE 
COMMUNICATIONS HANDLER, WHICH THEN RESUMES MONITORING THE IDLE 
LINE. IF ANOTHER RUN IS TO BE INITIATED FROM THIS TERMINAL, ONLY 
THE SITE 10 IS REQUIRED.TO RE-ESTAB~ISH SYMBIONT CONTROL, 

THE REMOTE OPERATOR.SHOULD INSURE, PRIOR TO HIS HANG-UP, THAT 
THE SYMBIONT IS AWARE of THE FORTHCOMING DISCONNECT, IF NOT T~E 
SYMBIONT WILL MAINTAIN CONTRO~ OF THE LINE. WHEN NO TRANSMISSIONS 
HAVE OCCURRED FOR 15 MINUTES, THE ON-SITE OPERATOR IS INFORMED OF 
THE INACTIVITY WITH A TIME ouT MESSAGE. IF THE OPERATOR HAS 
ESTABLISHED THAT THE REMOTE TERMINA~ HAS BEEN DISCONNECTED, HE MAY 
THEN TERMlNATE THE REMOTE OPERATION WITH THE UNSOLICITED SYMBIONT 
'SR' MESSAGE. 

9,8.4. TELETYPE*MOOEL 35 ASR-KSR MACHINE 

SYMBIONT NAME 

TTY5A FOR TELETYPE*MODEL 35 ASR (ASCII CODE) MACHINE 
TTY5K FOR TELETYPE*MOOEL. 35 KSR (ASCII CODE) MACHINE 

INITIATION PROCEDURES 

THE SITE 10 CAN BE SENT FROM THE TERMINA~ WITH THE 'HERE IS' 
FUNCTION KEY, OR BY DIRECT TYPEIN, OR wiTH PAPER TAPE. IF PAPER 
TAPE IS USED, THE 6 CHARACTER SITE 10 MUST BE FOLL.OWED WITH A AN 
'XOFF' FUNCTION CHARACTER. WHEN THE SYMBIONT IS GIVEN CONTROL OF 
THE LINE IT WILL. SEND THE FOLLOWING CHARACTER SEQUENCE 

R-E-A-O-Y-CR-L.F 

*TRADEMARK Or TELETYPE CO~POHATION 
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THE SYMBIONT 15 NOW READY TO RECEIVE INPUT. EACH EXECUTIVE 
COMMAND IS RECOGNIZED BY THE ~EAD CHARACTER # • 

CONTROL CHARACTERS 

END IMAGE- THE END OF IMAGE CHARACTER FOR THE TTY35 

DEL.ETE-

IS TH~ 'RETURN' KEY, MAXIMUM IMAGE LENGTH IS 72 
CHARACTERS. 

THE DELETE 1S REPRESENTEe ON THE KEYBOARD 

PAGE: 

wITH THE 'QUESTION MARK' (?) CHARACTER. WHEN 
RECEIVED FROM THE TERMINA~, THE CURRENT IMAGE IS 
DISCARDEO. THE SYMBIONT RESPONDS TO THE 'DELETE' 
wITH THE SEQUENCE 'CR-LF', 

ERASE ... THE ERASE IS REPRESENTED ON THE KEYBOARD 
wITH THE DOUBLE QUOTE KEY, WHENEVER THE CHARACTER 
COUNT OF THE IMAGE IS REDUCED TO ZERO THE SYMBIONT 
wlL~ RESPOND WITH THE CHARACTER SEQUENCE 'CR~~Ft. 

INTERRUPT- THIS CHARACTER Is REPRESENTED ON THE TELETYPE 
CONSOLE WITH THE KEY LABE~EO 'BREAK' OR 'RTS" THE 
SYMBIONT COMP~ETES THE CURRENT OuTPUT MESSAGES, ANO 
THEN PREPARES TO ACCEPT AN INPUT IMAGE, 

TERMINATION PROCEDURES 

THE STANDARD TERMINATION PROCEDURE IS PERFORMED WHEN A ;FIN 
STATEMENT HAS BEEN RECEIVED BY THE SYSTEM. THE SYMBIONT RETAINS 
CONTROL OF THE ~lNE TERMINA~ UNTIL ALL OUTPUT DESTINED FOR THE 
SITE HAS BEEN SENT, WHEN THE OUTPUT OPERATION IS COMPLETE THE 
SYMBIONT WILL SEND THE FOL.LOWING CHARACTER SEQUENCE 

CR"'LF-L-I-N-E- -R-E-L-E-A-S-E-D-CR-L.F 

AT THE COMP~ETION OF THIS MESSAGE, IOL.E LINE MONITORING IS 
RESUMED. 

WHEN THE DEMANO RUN IS TERMINATED WITH THE END OF TRANSMISSION 
(EOT) KEY, OR BY THE ON-SITE OPERATOR THE LINE TERMINAL IS 
IMMEDIATEL.Y RELEASEO. THE RUN IS TERMINATED WITH NO INOICATIO~ OF. 
SUCH SENT TO THE TELETYPE. ANY INFORMATION PREVIOUSLY RECEIVED BY 
THE SYMBIONT AND NOT PROCESSED IS DISCARDED. LIKEWISE, ANY 
ACCUMULATION OF OUTPUT 6V THE SYMBIONT IS A~SO LOST, 

PAGE FORMATTING 

THE TELETYPE PAGE 15 FORMATTED AS AN 8 1/2 X 11 PAGE. THE 
MARGIN DEFINITION ASSUMED BY THE TRANSMITTING SYMBIONT IS 66 LINES 
PER-PAGE WITH A TOP MARGIN SETTING OF 5 LIN~S, AND THE BOTtOM 
MARGIN SETTING OF 4 LINES. PAGE HEADINGS ARE INTRODUCED WITH THE 
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QHDG STATEMENT OR THE pRNCN$ CONTROL FUNCTION. THE MAXIMUM LENGTH 
OF THE HEADING IS 60 CHARACTERS. THE DATE AND PAGE OPTIONS ARE 
HONORED, IF DATE IS SpECIFIED IT IS PRINTED ON THE HEADING LINE. 

PRNCNS CONTROL FUNCTIONS 

THE FUNCTIONS AVAI~ABLE WITH THIS SYMBIONT ARE: 

H- HEADING 
L~ SPACE TO LOGICAL LINE 
M~ MARGIN SETTINGS 
s~ SPECIA~ FORM REQUEST 

9.9. SYSTEM GENERATION PARAMETERS 

9,9.1. DEVICE ASSOCIATION 

EACH INPUT DEVICE WHICH IS CAPABLE OF ENTERING A CONTROL STREAM 
INTO THE SYSTEM HAS ASSOCIATED OUTPUT OEVICES TO WHICH THE PRINTS 
AND PUNCH$ FILES ARE DIRECTED. THIS INPUT/OUTPUT ASSOCIATION IS 
DEFINED BY THE SYSTEM WHICH LINKS ON-SITE INPUT DEVICES TO ON-SITE 
SITE OUTPUT DEVICES AND REMOTE INPUT TO REMOTE OUTPUT WITH THE 
SAME TERMINAL IDENTITY. ASSOCIAT10N OF DEVICES IS SUBJECT TO USER 
SPECIFIED DEFINITION WITH SySTEM GENERATION PARAMETERS (SEE SYSTEM 
GENERATION STATEMENTS - ASSOCIATE SYMBIONTS), OR ~ITHIN ANY GltEN 
RUN VIA THE QSYM CONTROL STATEMENT (SEE CHAPTER 5), 

THE SYMBIONT DEFINED ASSOCIATION FOR REMOTE OPERATIONS IS 
DETERMINED BY EQUIPMENT TYPE AND SITE 10. INPUT RECEIVED FROM A 
REMOTE SITE WILL HAVE ITS OUTPUT RETURNED TO THE STATION 
SUBMITTING THE INPUT. IF A REMOTE INSTALLATION HAS TWO OR MORE 
100~'S, EACH OF THESE SUBSYSTEMS WOULD HAVE A UNIQUE SITE 10. 
THEREFORE, A RUN SUBMITTED FROM ANY ONE OF THE lOO~'S WOULD HAVE 
ITS OUTPUT RETURNED TO THAT 100~. IN ORDER FOR ANY 100~ OF THE 
INSTALLATION TO BE ELIGIBLE OUTPUT RECIPIENTS, THE SySTEM DEFINEO 
ASSOCIATION MUST BE OVERRIODEN, THIS IS ACCOMPLISHED WITH THE 
'REMOTE' SYSTEM GENERATION PARAMETER WHICH DEFINES THE EQUIPMENT 
LOCATED AT THE REMOTE TERMINALS (SEE SySTEM GENERATION STATEMENTS 
- REMOTE TERMINALS), 

THE 'REMOTE' PARAMETER IS USED TO ASSOCIATE PRINTS/PUNCHS 
OUTPUT TERMINALS WITH THE RUN INITIATING TERMINAL, BY SPECIFYING 
SITE 10 CODES IN THE PRINTS ANO PUNCHS ASSOCIATION FIELDS. IF 
EITHER, OR BOTH, FIE~OS ARE OMITTED, THE REMOTE IDENTITY FIELD 
DICTATES THE OUTPUT TERMINA~ TO THE SYSTEM, 

THE SYMBIONT DEFINED ASSOCIATION FOR ON-SITE OPERATIONS 15 
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DETERMINED BY EQUIPMENT TYPE. THE SOURCES OF RUN INPUT, CARO OR 
PAPER TAPE, HAS FOR ITS ASSOCIATED PRiNTS OUTPUT ANY AVAl~Ae~E 
PRINTER AT THE ON~SlTE LOCATION~ PUNCHS OUTPUT IS DIRECTLY 
ASSOCIATED WITH ITS RUN'S SOURCE OF INPUT' CARDS IN-CARDS OUT TO 
ANY AVAILAB~E PUNCH (1004 OR 300 CPM PUNCH), PAPER TAPE IN-PAPER 
TAPE OUT OF SAME LEVEL AS INPUT. THE 'ASSOCIATED SYMBIONTS' 
STATEMENT (SEE SySTEM GENERATION STATEMENTS - ASSOCIATE SYMBIONTS) 
ALLOWS FOR ASSOCIATION BY DEVICE OR A CLASS OF SYMBIONT DEVICES. 
A CLASS OF SYMBIONT DEVICES IS DEFINED AS A SET OF PERIPHERAL 
EGUIPMENT OF IDENTICA~ NOMENC~ATURE CONTROL~ED WITH ONE SYMBIONT 
HANO~ER. EACH SYMBIONT NAME OF THE SYSTEM REFERS TO A CLASS OF 
DEVICES. EACH DEVICE WITHIN A CLASS ASSUMES THE SYMBIONT NAME 
SUFFIXED BY A DIGIT 1-9. THE ~OWEST CHANNEL NUMBER AND UNIT NUMBER 
OF A DEVICE WITHIN A CLASS IS ASSIGNED THE QIGIT 1. 

9,9,2. PROBE 

THE SYSTEM GENERATION PARAMETER 'PROBE' SPECIFIES THOSE ON-SITE 
DEVICES, OR DEVICE CLASSES, WHICH ARE TO BE PROBED FOR INCOMING 
RUN STREAMS. pROBING IS INITIATED WHEN THE SYSTEM IS BOOTSTRA.PED 
ANO EVERY 15 SECONDS THEREAFTER. 

NOTE: DEVICE NAMES CORRESPOND TO SYMBIONT NAMES AS DESCRIBED 
ABOVE. 

9.9,3. MASS STORAG~ REQUIREMENTS 

THE MASS STORAGE AREA REQUIRED FOR PRINTS AND PUNCHS FILES 
VARIES ACCORDING TO THE RUN OUTPUT PRODUCED AND WITH THE SPEED OF 
THE OUTPUT DEVICES PROCESSING THESE FIL~S. THE TOTAL NUMBER OF 
PAGES OR CARDS EXPECTED AS OUTPUT FROM A HUN ARE SPECIFIED ON EACH 
~RUN STATEMENT. IF EITHER FIELD IS OMITTED, THE COUNT ASSIGNED 
WITH THE 'STANDARD PAGE(CARD) LIMIT' SySTEM GENERATION PARAMETER 
IS USED AS THE PAGE OR CARO LIMITATION. THE INITIA~ SySTEM VALUES 
ARE 100 PAGES OF PRINTING AND THE EQUIVALENT OF 100 aO CO~UMN CARD 
IMAGES FOR PUNCHING. TERMINATION OF A RUN WHICH EXCEEDS EITHER 
LIMIT IS SPECIFIED ON THE ~RUN STATEMENT FOR EACH RUN, OR WITH THE 
SYSTEM GENERATION PARAMETER 'TERMINATE RUN WHEN P FILE EXCEEOEQ' 
FOR AL~ RUNS, THE INITIA~ SYSTEM ASSUMES THE ,CONTINUE RUN WHEN 
EXCEEDEO' CONDITION, 

CONSOLE MESSAGES 
THE PRINT AREA OF A RUN IS EXCEEDED, THE OPERATOR IS 
NOTIFIED WITH THE MESSAGE. 

RUNID PRINT EXCEEDED 

IF THE TERMINATE OPTION IS IN EFFECT THE· RUN IS ABORTEO 
AT THIS TIME. IF THE TERMINATE OPTION IS NOT SPECIFIEO, 
THE RUN WILL CONTINUE. 
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THE PUNCH AREA OF A RUN IS EXCEEDEO, THE OPERATOR IS 
NOTIFIED WITH THE MESSAGE 

RUNIO PUNCH EXCEEDED 

THE SAME ACTION IS TAKEN FOR THIS CONDITION AS FOR 
'PRINT EXCEEDED-, 
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10. INPUT/OUTPUT DEVICE HANDLERS 

10.1. IIO CONTRO~ 

10.1.1, GENERAL 

INPUT/OUTPUT OPERATIONS ARE CONTRO~~ED BY MEANS OF A CENTRAL 
ROUTINE, IT MAY BE THOUGHT OF AS THE MASTER DEVICE HANO~ER, 
ACCEPTING AND QUEUEING REQUEsts AND INTERRUPTS, AND GIYING CONTRO~ 
OF THEM TO THE I/O DEVICE HANOLER, WHEN APPROPRIATE. PARTIAL DUAL 
CHANNELS, FULL DUAL CHANNELS, DUAL-COMPUTER CHANNELS, AND ESI 
CHANNELS REQUIRE SPECIAL TREATMENT. PARTIAL~DUA~ ANO FULL-DUAL 
CHANNELS MUST USE TWO CONSECUTIVE CHANNEL NUMSERS, A SPECIAL 
MECHANISM IS USED TO SERVE AS A COMMON ROUTINE FOH TREATMENT OF 
WAIT-TYPE ER'S, AND INTERRUPT-REQUEST-TYPE ER'S. OTHER 
SUBROUTINES COMMON TO ALL THE HANDLERS ARE CONTAINED WITHIN 
C~NTRAL CONTROL, SUCH AS THE CONVERSION OF A USER'S ACCESS WORO 
FROM RELATIVE TO A8S0~UTE AND CHECKING IT AGAINST HIS ASSIGNED 
AREA OF CORE, 

REFERENCE TO I/O CONTROL IS DEPENDENT UPON THE CLASS OF 
EQUIPMENT BEING REFERRED TO: 

COMMUNICATIONS DEVICES' 
MAGNETIC DRUM OR TAPE, OR 
LOW-SPEED ON-SITE DEVICES. 

THE COMMUNICATIONS DEVICES ARE REFERENCED VIA A SPECIA~ HANDLER 
DESCRIBED IN SECTION 6 6E~OW. THE SYMBIONTS CONTROL THE LOW-SPEED 
ON-SITE DEVICES VIA THE ARBITRARY DEVICE HANO~ER. THIS HANDLER IS 
ALSO AVAILABLE TO OTHER ROUTINES SUCH AS MAINTENANCE ROUTINES AND 
SPECIAL HANDLING OF PERIPHERAL DEVICES. FOR REFERENCING TAPE AND 
DRUM UNITS THE STANDARD BASIC LEVE~ CONSISTS OF THE PACKET MODE BY 
USING AN EXECUTIVE RETURN INSTRUCTION WITH AO LOADED WITH THE 
PACKET AODRESS AS FOLLOWS: 

LA AO,PKT AOOR 
ER ENTRANCE TAG 

THE ENTRANCE TAG CAN 6E ONE OF THE FOLLOWING 

lOS INITIATt THE REQUESTED OPERATION AND RETURN CONTROL 
IN-LINE IMMEDIATELY, PROGRAM ACTIVITY CONTINUES WITH 
THE ASSUMPTION THAT A WAIT ON COMP~ETION IS COOED AT A 
SUBSEQUENT POINT FOR PROPER SYNCHRONIZATION. 
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lOWS INITIATE THE REQUESTED OPERATION AND RETURN CONTROL 
AFTER THE OPERATION IS COMPLETED. NO FURTHER 
SYNCHRONIZATION IS NEEDED. THIS ENTRANCE SAVES THE 
TIME REQUIRED TO STORE AND RESTORE ICR IF FURTHER 
OPERATION IS DEPENDENT UPON THE I/O COMPLETION, 

IOXIS INITIATE THE REQUESTED OPERATION ANO EXIT, UPON 
COMPLETION OF THE OPERATION CONTROL IS GIVEN TO THE 
INTERRUPT ROUTINE DEFINED BELOW. THIS ENTRANCE CAN 
BE USED ONLY IF AN INTERRUPT ROUTINE ADDRESS IS 
SPECIFIED. THE EXIT AND RESTART AS AN INTERRUPT 
ROUTINE INCREASES THE COMPLETION PRIORITY AND SAVES 
THE TIME NEEDED TO STORE AND RESTORE THE CONTROL 
REGISTER SET, 

lOIS SAME AS lOS WITH THE ADDITION OF AN INTERRUPT ROUTINE 
INITIATED AT COMPLETION OF THE I/O REQUEST. 

IOWIS SAME AS lOWS WITH THE ADDITION OF THE COMPLETION 
INTERRUPT ROUTINE, 

IN MANY RESPECTS THE INTERRUPT ACTIVITY IS THE SAME AS ALL 
OTHER ACTIVITIES REGISTERED USING THE FORK FUNCTION, IT OIFFERS 
IN THE FO~LOWING AREAS: 

THE PRIORITY OF THE ACTIVITY IS RAISED TO THE HIGHEST 
POSSIBLE ~EVEL WITHIN THE PROGRAM CLASS OF THIS WORKER, I.E. 
FOR A BATCH WORKER PROGRAM THESE 1/0 COMPLETION ACTIVITIES 
WILL RECEIVE CONTRO~ BEFORE ANY OTHER BATCH PROGRAM 
ACTIVITY. 

THE INTERRUPT ROUTINE IS NOT INTERRUPTABLE IN FAVOR OF ANY 
OTHER SIMILAR ACTIVITY OF THE SAME PROGRAM. ALL ARE QUEUED 
IN A FIRST-IN.FIRST~OUT LIST OF ALL PROGRAMS WITHOUT REGARO 
TO PRIORITY WITHIN THE C~ASS. 

ANY EXEC SERVICE REQUEST REMOVES THE INTERRUPT ACTIVITY FROM 
THE HIGH pRIORITY LIST AND PUTS IT BACK WITHIN THE WORKER 
PROGRA,v1. 

THE CR SUBSET IN THE INTERRUPT ROUTINE IS LIMITED TO Bll, 
AO THROUGH AS, AND Rl THROUGH R3. THE AO REGISTER IS 
PASSED ON TO THE INTERRUPT ROUTINE FROM THE CONTENTS AT THE 
REFERENCE TO 1/0 CONTROL AND IF THE SUPPRESS RECOVERY MODE 
IS SET THE Al REGISTER IS LOADEO WITH THE STATUS WORD FROM 
THE SUBSYSTEM EXTERNAL INTERRUPT, 

IN THE ABSENCE OF ANY OTHER EXEC SERVICE REQUEST THE NORMAL 
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PROGRAM STATUS CAN BE RESTORED BY USING THE UNLCKS FUNCTION (SEE 
EXECUTIVE REQUEST SECTION). 

EVERY ATTEMpT IS MACE IN THE MULTIPROGRAMMING ENVIRONMENT TO 
PROVIDE PROPER SwITCHING TO A~~OW IMMEOIATE ACCESS TO THE AMOU~T 
OF COMPUTATION REQUIRED TO INITIATE ANOTHER 1/0 OPERATION 
FO~LOWING ANY OTHER 1/0 COMPLETION, THE OIFFICULTY LIES IN 
EFFECTIVELY PREVENTING ABUSE OF THE HIGH PRIORITY PROVISIONS MADe 
FOR THE INTERRUPT ACTIVITIES, THE INTENT IS TO LIMIT THE FACILITY 
AVAILABLE TO NO MORE THAN THAT NECESSARY TO REQUEST ANOTHER I/O 
OPERATION HAVING CHECKED THE STATUS OF THE LAST. 

10,1.2. QUEUEING AND UNIT CONTROL 

THE REFERENCES TO I/O CONTROL RESULT IN ENTERING THE HANDLER 
CONTROLLING THE DEVICE REFERENCED, THE HANDLER IN TURN CONSIDERS 
THE REQUEST AND QUEUES IT FOR THE PARTICU~AR CHANNE~, WHEN THE 
CHANNEL BECOMES FRE~ AN ENTRY IS REMOVED FROM THE CHANNEL QUEUE 
AND THE HANDLER IS ENTERED AT THE APPROPRIATE POINT, QUEUING IS 
BYPASSED IF THE CHANNEL IS INITIALLY NOT BUSY. 

THE CHANNEL REQUEST QUEUE AND INTERRUPT QUEUE CONTAIN INFORM­
ATION TO DIRECT THE ATTENTION OF THE DEVICE HANDLERS TO THE UNIT 
(AND WHERE REQUIRED, TO THE FILE) WITH WHICH THE REQUEST O~ 
INTERRUPT IS ASSOCIATED. 

THE REQUEST LISTING PROCEDURE IS DESIGNED TO AUTOMATICALLY 
PROVIDE FOR LIST EXPANSION AS NEW REQUESTS ARE ADDEO WITHOUT 
HAVING TO RESERVE THE NECESSARY SPACE INITIALLY. TO ALLOW 
DETECTION OF A LOOP IN A NONOESUGGED PROGRAM WHICH INCLUDES A 
REFERENCE TO 1/0 ANO WOU~O CAUSE LISTING OF A LARGE NUMBER OF 
REQUESTS, A COUNT OF OuTSTANDING REQUESTS IS MAINTAINED FOR EAtH 
RUN WITHIN 1/0 CONTROL. IF THE COUNT OF 1/0 REQUESTS OUTSTANDING 
EQUALS TwO TIMES THE NUMBER of FILES CURRENTLY ASSIGNEe TO THE RUN 
THE MESSAGE: 

1/0 OUT MAX FOR RUNID 

IS DISP~AYED ON THE CONSOLE THUS NOTIFYING THE OPERATOR OF THE 
CONOITION WHERE6Y APPROPRIATE ACTION CAN BE TAKEN DEPENDING UPON 
THE NATURE OF THE RUN. THIS MESSAGE IS REPEATED WHEN THE COUNT 
EQUA~S THREE TIMES THE NUMBER OF FILES, FOUR TIMES, FIVE TIMES, 
ETC. 

A SECOND AIO TO THE USER FOR DETECTION OF A LOOP IN A 
NONDEBUGGEO PROGRAM WHICH INC~UOES A REFERENCE To I/O IS A 
NEGATIVE TEST ON THE WORD OF THE PACKET CONTAINING THE STATUS eooE 
(THE PACKET IS DEFINED IN THE NEXT SECTION). WHEN AN 1/0 REQUEST 
IS MADE BY THE USER THE EXEC SETS THE STATUS WORD NEGATIVE To 
INDICATE AN IN-PROGRESS STATE. BEFORE SETTING THE wORD NEGATIVE A 
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CHECK IS MAOE TO SEE IF IT IS ALREADY NEGATIVE, INDICATING A 
POSSIBLE LOOP, IN WHICH CASE A UNIQUE STATUS CODE IS PLACED IN THE 
PACKET AND CONTROL IS GIVEN TO THE 'ERR MODE. ROUTINE OF THE USER 
IF ONE EXISTS. FOR ALL COMPLETIONS OF PACKETS A POSITIVE VALUE IS 
ALWAYS PLACED IN THE STATUS WORD HENCE NO HOUSEKEEPING IS 
NECESSARY BY THE USER AND AN INITIAL NEGATIVE VALUE CAN BE 
CORRECTLY INTERPRETED AS A SOFTWARE LOGIC ERROR. 

EFFICIENT UTILIZATION OF A~L DRUM TyPES INCLUDING FASTRAND 
DICTATES THAT SERVICING REQUESTS FOR A GIVEN FILE NOT BE 
RESTRICTEO TO THE ORDER OF SU~MISSION. THIS ALLOWS A SPEEDUP OF 
SERVICING BY INCLUSION OF THE 'SEND ANGULAR ADDRESS' FUNCTION AND 
THE FACT THAT FILES MAY BE ALLOCATED ACROSS UNITS AND HENCE ACROSS 
ACCESS PATHS, TESTING EACH PACKET IS NECESSARY TO INSURE 
COMPLETION, AND NOT ASSUME COMPLETION BY TESTING A SUBSEQUENT 
PACKET. 

FOR EACH DEVICE ATTACHED TO THE 1108, THERE IS AN AREA OF CORE 
CA~LEO THE UNIT CONTRO~ 8~OCK (UtB). THE uce CONTAINS A PORTION 
THAT USES THE SAME FORMAT FOR ALL DEVICES AND RECORDS OPERABI~lTY 
STATUS, CHANNEL ASSOCIATION, AVAILABILITY, POSITION, ERROR COU~TS, 
AND OTHER GENERAL INFORMATION. THE REMAINDER OF THE UCB IS OF 
VARYING FORMAT, DEPENDING ON THE KINO OF DEVICE, THE HANDLER USED 
THE uca TO TIME A~L INPUT/OUTPUT OPERATIONS, THUS INSURING THA' 
LACK OF RESPONSE FROM A DEVICE WILL NOT RESULT IN AN INDEFINITE 
DELAY, AND, FURTHER, PROVIDES A MEANS FOR GIVING THE ACCOUNTING 
ROUTINE INFORMATION ABOUT A PROGRAM'S INPUT/OUTPUT USAGE, 

10.1.3. INPUT/OUTPUT PACKET 

PRIOR TO EXECUTING THE ER INSTRUCTION TO REFERENCE THE TAPE OR 
DRUM HANDLER, THE AU REGISTER MUST BE LOADED WITH THE ADDRESS OF 
AN INPUT/OUTPUT PACKET. THIS PACKET IS THE FIRST PART OF THE FILE 
CONTROL TABLE IF THE BLOCK BUFFERING OR ITEM HANO~ING ROUTINES ARE 
USED. THE LENGTH OF THE REQUEST PACKET CAN VARY FROM FOUR TO EIGHT 
WORDS DEPENDING UPON THE OPERATION DESIRED, THE FORMAT OF THE 
PACKET IS AS FO~LOWS: 

4 
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35 23 17 11 05 00 

..... _---------------------------------.------------------------01 : INTERNA~ FILE NAME (WORO 1) • • --_._-----------_ ... -------------------.---.... _-_ .... __ .. _-........ _---. 
02 : INTERNA~ FILE NAME (WORD 2) I 

-------------------------------------.-.. -.. --------------------03 :USEO BY EXEC :INT ACT 10: INTERRUPT ACTIVITY START • • 
----.. ---.. -----------------------------------------------------O~ : STATUS :FUNCTION: AFC • • 

05 : ACCESS WORD : 

------------_._--------------------------------------------.. --06 : • • DRUM ADDRESS • • 
-------------------------------------_ .. _----------------------07 : SEARCH IDENTIFIER : ... -----.. ---------------------------------.. ------... -------------08 : • • SEARCH FINO DRUM ADDRESS : -.. --.. ----------------------------------.---.. __ .. _-------------.. 

WORD 1 ANO WORD 2- THE INTERNAL FILE NAME USED IN A~L REFERENCES 
TO THE FILE, THIS NAME IS EITHER THE SAME AS SOME EXTERNAL 
FILE NAME OF THE ~ASG STATEMENT OR IS ATTACHED TO AN 
EXTERNAL FILE NAME BY A ;USE STATEMENT. 

WORD 3 TI-USED aY THE EXEC TO ASSOCIATE THE INTERNA~ FI~E NAME 
TO AN EXEC TABLE ~OCATION. 

S3-THE NUMERIC IDENTITY (1-35) USED TO IDENTIFY THt 
INTERRUPT ACTIVITY IF SYNCHRONIZATION IS INTENO~D WITH 
SOME OTHER ACTIVITY, 

H2-INTERRUPT ACTIVITY STARTING ADDRESS. THIS IS THE 
LOCATION AT WHICH THE WORKER RECEIVES CONTROL UPON 
OCCURRENCE OF AN INTERRUPT SIGNIFYING COMPLETION OF 
THE 1/0 OPERATION. 

WORD 4 51-THE STATUS OF THE ~AST FUNCTION PERFORMED. 
52-THE CODE DENOTING THE FUNCTION TO BE PERFORMED. 
53-AFC- FOR MAGNETIC TAPE FILES IF THE CHARACTER COUNT 

IS NOT A MU~TIPLE OF 6(FOR 7.CHANNE~S PER FRAME 
DRIVES)OR A MULTIPLE OF 9 (FOR 9-CHANNELS PER FRAME) 
THIS SIXTH OF A WORD CONTAINS THE NUMBER OF CHARACTERS 
IN THE LAST WORD READ (FIRST WORD OF THE BUFFER ~OR A 
READ BACKWARD), THIS USED FIELD IS IN CONJUNTION WITH 
A STATUS COCE OF O~. IF THE ACCESS WORD DOES NO' HA'E 
A WORD COUNT LARGE ENOUGH TO ALLOW TRANSFER OF THE 
ENTIRE BLOCK AND A STATUS COOE OF O~ IS RETURNED, THIS 
FIE~D IS SET TO ZERO.(FOR IVC UNITS IF THE ACCESS WORD 
GOES TO ZERO, IT IS INOETERMINATE WHETHER ALL WORDS 
WERE REAO. IF AL~ WORDS OF THE B~OCK ARE READ, AS 
DETERMINED BY THE USER, THEN THE COUNT OF FRAMES OF 
DATA IN THE LAST WORD READ IS STORED IN THE LOWER 
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SIXTH OF THE ~AST DATA WORD.) FOR 9-CHANNE~ TAPES, THE 
COUNT IS THE NUMBER OF 8·BIT BYTES ASSEMBLED AND 
TRANSFERRED TO THE COMPUTER IN THE LAST 2-WORO SEQUENCE 
I.E. A VALUE OF 1 INDICATES AN 000 NUMBER OF WORDS 
WITH ONE 8-SIT BYTE ASSEMBLED IN THE FINA~ WORD AND THE 
REMAINDER OF THE WORD PADDED WITH ZEROES AND A VA~UE OF 
5 INDICATES AN EVEN NUMBER OF WORDS WITH ~ DATA BlrS IN 
THE LAST WORD WHICH ARE THE LEAST SIGNIFICANT HALF OF 
THE 8-BIT BYTE WITH THE MOST SIGNIFICANT ~ BITS IN THE 
PRECEDING WORD, 

53-AUXILIARY STATUS INFORMATION. FOR ANY FUNCTION 
INVOLVING INpUT TRANSFER, THIS FIELD WI~L CONTAIN THE 
EXACT NUM6ER OF WORDS READ. FOR MAGNETIC TAPE OR THE 
END OF A DRUM FILE, THIS NUMBER MAY OIFFER FROM THE 
ACCESS WORD. 

WORD 5 THE FIFTH WORD OF THE PACKET IS AN I/O ACCESS WORD 
SPECIFIED IN THE FORMAT DEFINED IN THE "UNIVAC 1108 
MULTI-PROCESSOR Sy,sTEM DESCHIPTION," UP-4046 REV. 1. 
THAT IS, BITS 35-34 ARE THE INC~EMENr-DEC~EMENT DESIGNATOk, 
8ITS 33-18 CONTAIN THE NUMBER OF WORDS TO TRANSFER, AND 

6 

BITS 17-00 CONTAIN THE ADD~E~,s AI ~HICH r~ANSFER IS TO BEGIN. 

WORO 6 FOR MAGNETIC DRUM FILES, THIS WORD CONTAINS THE MASS 
STORAGE ADDRESS AT WHICH THE DESCRIBED I/O OPERATION IS TO 
START. THIS ADDRESS IS RELATIVE TO THE START OF THE MASS 
STORAGE FILE' THE HANO~EH PROVIDES FOR DETERMINING THE 
ABSOLUTE POSITION. FOR FASTRANO FILES (OR SIMULATED 
FASTRAND ON OTHER TYPE DRUM) THE ADDRESS IS THE START OF A 
SECTOR AND CONSECUTIVE ADDRESSES ARE 28 WORDS APART. 

WORD 7 THIS WORD IS THE IDENTIFIER WORD FOR SEARCH OPERATIONS. 

WORD 8 THE FINO AODRESS FOR A DRUM SEARCH IS RETURNED IN THIS 
WORD. THE ADDRESS IS RELATIVE TO THE START OF THE FILE. 

WHENEVER THE INPUT/OUTPUT FUNCTION IS REQUESTED WITH AN INTERRUPT 
COMPLETION ACTIVITY, WORO 3 OF THE PACKET MUST BE COOEO AS 
OUTLINED. THIS WORD DESCRIBES THE LINKAGE TO THE wORKER PROGRAM 
FOR HIGH PRIORITY PACKET PROCESSING. THE PRIORITY AND CR SAVE ARE 
FIXED AT HIGHEST PRIORITY AND THE PREVIOUSLY SPECIFIED SUBSET FOR 
INTERRUPT PROCESSING. THE ADDRESS MUST BE NONZERO, IF NO 
SYNCHRONIZATION IS INTENDED THE NUMERIC IOENTlTY FOR THE INTERRUPT 
ACTIVITY IS NOT NEEDEU. 

THE SYSTEM PROCEUURES AVAILA~L~ TO GENERATE I/O REQUEST PACKETS 
FOR DRUM AND TAPE ARE: 

1$00 U,F,INT AODR,lNT ID COUNT,ADDR,INC DRUM ADDR, SENT 
I$OT U,F,INT ADDR,INT ID COUNT,AODR,INC 



UP-4144 

WHERE: 

UNIVAC 1108 EXECUTIVE 
PROGRAMMER'S REFERENCE 10 

SECTION: 

U-IS THE SYMBOLIC FILE NAME ASSOCIATED WITH THE UNIT BEING 
REFERENCED 

PAGE: 

F~IS THE SYMBO~IC OR OCTAL CODE IDENTIFYING THE FUNCTION (SEE 
TABLE 10-1) 

INT ADOR.-IS THE INTERRUPT ROUTINE STARTING ADDRESS 
INT IO-IS THE INTERRUPT ROUTINE IDENTITY (1-36). IF OMITTEQ THIS 

FIELD IS SET TO ZERO. 
COUNT,ADDR,INC-SPECIFIES THE CORE AREA TO TRANSFER TO OR FROM, 

THE INC FIELD CAN BE OMITTED IF INCREMENTATION IS DESIRED, 
GIVEN THE SYMBOL D FOR OECREMENTATION OR N FOR NO 
INCREMENTING OR DECREMENTING 

DRUM ADOR, SENT-IDENTIFY THE STARTING POINT AND, IF A SEARCH 
OPERATION, THE SEARCH SENTINEL. 

THE TAG ON THE PROCEOURE LINE IS ALLOCATED TO THE FIRST WORD OF 
THE FILE NAME. THE 1500 PROCEDURE GENERATES SIX OR EIGHT WORes 
DEPENDING UPON THE PRESENCE OF THE SENT FIELD, THE Is0T PROCEDURE 
GENERATES FIVE WORDS REGAROLESS OF THE FIELDS COOED. 

10,1.4. PROGRAM-I/O SYNCHRONIZATION 

THE A~ILITY OF A WORKER PROGRAM TO SYNCHRONIZE WITH THE 
COMPLETION OF AN I/O OPERATION 15 AVAILAB~E THROUGH ENTRANCE TO 
THE EXECUTIVE VIA AN ER INSTRUCTION W1TH AN OPERAND OF WAITS OR 
WANYs, 

THE ENTRY WAlTS WAITS FOR COMPLETION OF A PARTICULAR 1/0 
REQUEST. THE WANY$ ENTRY SYNCHRONIZES WITH ANY I/O REQUEST 
COMPLETION FOR THE ACTIVITY. THE TEST MADE WITHIN THE EXlC ON A 
WANY$ REQUEST IS TO DET~RMINE IF ANY 1/0 REQUEST HAS BEEN 
COMPLETED FOR THE ACTIVITY SINCE THE LAST TIME THE ACTIVITY WAS 
PLACED IN A WAIT CONDITION ~y A PREVIOUS ~AIT$ OR WANYS REQUEST. 

WHENEVER A PROGRAM SUBMITS A REQUEST TO EXEC FOR AN I/O 
OPERATION, THE EXEC SETS THE FOURTH WORD OF THE PACKET NEGATIVE. 
THIS WORD WILL REMAIN NEGATIVE UNTIL THE REQUEST IS COMP~ETE~Y 
SERVICED AND CAN BE USED BY THE PROGRAM TO DETERMINE WHETHER OR 
NOT A REFERENCE TO WAITS OR wANYS IS REQUIRED. 

THE LINKAGE TO WAlTS MUST BE PRECEDED BY A TEST POSITIVE 
INSTRUCTION ON WORD 4 OF THE PACKET: 

TP PKT ADDR+3 
ER WAITs 

THE NECESSITY OF EXEC PERFORMING THE SAME TEST INSTRUCTION A 
SECOND TIME TO DETERMINE COMPLETION OF THE REQUEST BETWEEN THE TP 
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AND ER REQUIRES THAT THE H AND I DESIGNATORS OF THE INSTRUCTION BE 
SET TO ZERO. THE PACKET ADDRESS IS THE SPECIFIC REQUEST WAITED 
FOR AT WAIT$. 

THE REFERENCE TO WANYS: 

ER WANY$ 

NEED NOT BE PRECEDED BY ANy TEST INSTRUCTION. THE ON~Y 
REQUIREMENT IS THAT AT LEAST ONE 1/0 REQUEST MUST HAVE BEEN 
SUBMITTED SINCE THE LAST REFERENCE TO WAITS OR WANYs, THIS 
ASSISTS THE EXEC IN DETECTING LOOPS IN UNUEBUGGED PROGRAMS, 

ACTIVITIES WHICH ATTEMPT TO RELEASE CONTROL TO WAITS OR WANYS 
WITHOUT AN OUTSTANDING REQUEST OR WITHOUT A LEGAL TEST POSITIVE 
(WAITS ONLY) CALL WILL EITHER BE TERMINATED OR WILL REGAIN CONTROL 
AT THE ERROR MODE RETURN. THE ERROR TyPE FOR THIS TERMINATION IS 
04 AND THE ERROR CODE IS 01 (NO OUT~TANOING REQUESTS)OR Ol(ILLEGAL 
TEST). UPON COMP~ETION OF AN I/O REQUEST ONLY THE SUBMITTING 
ACTIVITY IS CHECKED TO BE IN A WAIT CONDITION, THEREFORE IT IS NOT 
ADVISABLE FOR ONE ACTIVITY TO GO TO WAITs OR wANYS TO WAIT ON A 
REQUEST SUBMITTED BY A DIFFERENT ACTIVITY. 

10.1.4.1. STATUS CODES 

UPON COMPLETION OF AN I/O REQUEST, A STATUS CODE IS STORED INTO 
Sl OF THE FOURTH WORD OF THE REQUEST PACKET DENOTING THE 
CONDITIONS OF THE COMPLETION. A~L CODES FROM 20 TO 37 CAUSE THE 
PROGRAM TO BE TERMINATED ANO ARE HENCE NOT OBSERVED BY THE 
EXECUTING PROGRAM UNLESS AN ERROR TERMINATION ACTIVITY IS CALLED 
FOR (PREVIOUS REFERENCE TO IERRS>. IF CONTROL 15 GIVEN TO THE 
ERROR TERMINATION ACTIVITY, ANY INTERRUPT ACTIVITIES SPECIFIED BY 
THE REQUEST ARE DELETED. THE EXCEPTION TO THlS RULE IS IO~I$ IN 
WHICH CASE THE INTERRUPT ACTIVITY ITSELF IS GIVEN CONTRO~ AT THE 
ERROR TERMINATION ACTIVITY ENTRANCE. 

OCTAL. 
CODE DEFINITION 

00 THE REQUEST HAS BEEN COMPLETED NORMALLY. IF DATA TRANSFeR 
IS INVOLVED, THE COUNT IS GIVEN IN H2 OF WORD ~~ 

01 ENO-OF-FILE BLOCK DETECTED ON MAGNETIC TAPE, AN ANSWER 
OF 'E' TO AN 1/0 ERROR MESSAGE, A BLOCK READ WAS TRUNCATED 
BY ENCOUNTERING AN END~OF-aLOCK WORD, OR A FINe WAS MADE ON 
A MASS STORAGE DEVICE SEARCH AND THEN, ENO OF THE ASSIG~EO 
AREA (OR ENO-OF-BLOCK SENTINEL FOR BLOCK SEARCH READ) WAS 
ENCOUNTERED BEFORE THE SPECIFIED WORD COUNT WAS 
TRANSFERRED. THE COUNT ACTUALLY TRANSFERRED IS SPECIFIED 
IN H2 OF WORD ~ OF THE PACKET, STATUS 00 IS RETURNED IF 
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TRANSFER IS COMP~ETEO AFTER THE SEARCH OR IF NO TRANSFER IS 
INVOLVED. WORD 8 GIVES THE RE~ATIVE ORUM ADDRESS AT WHICH 
THE FIND WAS MAOE. 

02 END-OF-TAPE MARK ENCOUNTERED ON MAGNETIC TAPE ON A 
READ BACKWARD FROM LOAD POINT OR ON A wRITE. NO 
TRANSFER TAKES P~ACE FOR THE READ BACKWARD. THE WRITE 
IS DONE IN THE NORMAL MANNER. SUBSEQU~NT WRITES 
ARE PERFORMED IN THE SAME FASHION AND, BARRING OTHER 
PROBLEMS WILL RESULT IN RETURNING THE SAME STATUS CODE. 

03 NO 'FINO' WAS MADE ON A MASS STORAGE DEVICE SEARCH. THE 
SEARCH WAS TERMINATED By AN ENO-OF-BLOCK, ENO-OF~TRACK, 
END-OF-POSITION, OR EXPIRATION OF SUFFICIENT TIME TO PASS 
OVER THE ENTIRE AREA OF CO~CERN DEPENDING UPON THE 
PHYSICAL DEVICE AND TYPE OF SEARCH. 

O~ A NONINTEGRA~ ~~OCK WAS READ FROM MAGNETIC TAPE, THE 
NUMBER OF DATA CHARACTERS ACCEPTED FROM THE LAST WORD 
IS INDICATED BY 53 OF WORD 4 OF THE PACKET ANO IS 
EXPLAINED IN DETAIL IN SECTION 10.1.3 

05 AN ATTEMPT WAS MADE TO INITIATE A MASS STORAGE SEARCH OR 
READ FROM AN AREA WHICH IS WhO~LY OR PARTIA~LY UNASSIGNED. 
IF THE STARTING ADDRESS IS LEGAL THE READ IS TRUNCATEO AS 
REFLECTED BY THE WORD COUNT IN THE SUBSTATUS FIE~O. 

10 THE AREA OF THE FASTRAND FILE BEING UN~OCKEO BY THIS 
WRITE OR UNLOCK REQUEST TIMED OUT IN THE ~OCKIN6 LIST 
OR A SUBSEQUENT REQUEST BY THE SAME ACTIVITY HAD A 
PACKET FORMAT ERROR DETECTED BETWEEN THE TIME OF 
SUBMITTING THE REQUEST AND THE TIME OF SERVICING. 
OTHER REQUESTS BY OTHER ACTIVITIES FOR THE AREA MAY HAVE 
BEEN HONORED IN THE INTERIM. IF THE FUNCTION IS WRITE, 
THE TRANSFER IS ABORTED. 

11 A NONRECOVERABLE ERROR HAS OCCURRED AND EITHER THE 
SUPPRESS RECOVERY MODE IS SET FOR MAGNETIC TAPE 
OR AN ANSWER OF 'G' wAS GIVEN TO AN ERROR MESSAGE. 
IF THE SUPPRESS RECOVERY MODE IS SET, THE EI STATUS 
CODE IS STORED IN Al OF THE INTERRUPT ACTl~ITY CONTROL 
REGISTER SET. 

12 A READ, OR WRITE ERROR ON MAGNETIC TAPE HAS RESULTED IN 
LOSS OF POSITION ON THE U~IT. THIS CODE 15 RETURNED FOR 
ALL OUTSTANOING REQUESTS AT THE TIME THE ANSWER OF'S' 
WAS ENTERED IN RESPONSE TO THE I/O ERROR MESSAGE. ANY 
SUBSEQUENT REQUESTS WILL BE HONORED BUT THE LOST POSITION 
IS MAINTAINED AND NO FURTHER PROGRAM CHECKPOINTS WIL~ BE 
VALID. 

9 
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ERROR MESSAGE TyPED AFTER THE NORMAL RECOVERY FAILED TO 
RESOLVE A MA~FUNCTION. 
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20 SOME FORM OF WRITE OR A FUNCTION CAUSING AREA RELEASE WAS 
ATTEMPTED ON A FILE ASSIGNED IN THE REAO ONLY MODE, OR 
A FORM OF READ WAS ATTEMPTED ON A FILE IN THE WRITE ON~¥ 
MODE. 

21 AN ATTEMPT WAS MADE TO REFERENCE A FILE NAME FOR WHICH 
NO ASSIGNMENT HAS BEEN MADE. 

22 AN ATTEMPT WAS MADE TO WRITE IN AN UNASSIGNED AREA OF A 
DRUM FORMAT MASS STORAGE FILE OR PAST THE MAXIMUM ASSIGN­
MENT FOR A FASTRANO FORMAT FILE, 

23 THE ADDRESS SPECIFIED IN THE AO REGISTER IS NOT WITHIN THE 
PROGRAM LIMITS OR DEFINES A PACKET SPLIT BETWEEN THE 
INSTRUCTION ANO DATA BANKS OF THE PROGRAM, 

24 THE FUNCTION CODE IS NOT DEFINED FOR THE ASSIGNED 
EQUIPMENT TYPE, THIS COOE ALSO COVERS NONCOMPATIBLE FIELDS 
ON A SET MODE REQUEST. 

25 THE 1/0 ACCESS WORD REFERS TO A BUFFER WHICH IS WHOLLY OR 
PARTIALLY OUTSIDE OF THE PROGRAM AREA OR SPLIT BETWEEN THE 
INSTRUCTION AND OAT A BANK OF THE PROGRAM. 

26 ILLEGAL INTERRUPT ROUTINE STARTING ADDRESS. 

27 AN I/O REQUEST WAS MADE WITH THE STATUS WORD OF 
THE REQUEST PACKET SET NEGATIVE INOICATING A POSSIBLE 
PROGRAM LOOP. 

~O THE REQUEST IS EITHER IN THE PROCESS OF BEING EXECUfEO OR 
IS LISTED ON THE REQUEST QUEUE FOR THE PARTICULAR CHANNEL. 

10 
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FOR EACH I/O FUNCTION ON MAGNETIC TAPE OR DRUM, THE EXEC HAS A 
STANDARD RECOVERY PROCEDURE FOR EACH POSSIBLE MA~FUNCTION WHICH 
MAY OCCUR. IF AN ABNORMAL STATUS IS RETURNED FOR AN I/O FUNCTION 
AND THE USER HAS NOT SUPPRESSED RECOVERY FOR THE FUNCTION (SEE 
SECTION 2 BELOW), THE EXEC WILL INITIATE THE STANDARD PROCEDURE 
FOR THE PARTICULAR FUNCTION TO ATTEMPT RECOVERY. IN THE EVENT 
THAT RECOVERY IS NOT SUCCESSFUL AN ERROR MESSAGE IS DISPLAYED ON 
THE CONSOLE IN THE FOLLOWING FORMAT: 

C/U FUNC ERROR RESPONSE 

WHERE 

C/U IS FILLED IN WITH THE CHANNEL AND UNIT OR PHYSICAL 
ADDRESS AT WHICH THE ERROR OCCURRED, 

FUNC IS THE MNEMONIC OF THE FUNCTION BEING PERFORMED I.E. 
REAOF, READS, WRITE, WREOF, ETC. 

ERROR IS AN INDICATION OF THE TYPE OF ERROR I,E. PARITY, ABNFt 
FOR ABNORMAL FRAME COUNT' INT~K FOR INTERLOCK, ETC. 

RESPONSE IS ONE OR MORE ~ETTERS WHICH THE OPERATOR MAy 
ENTER AS A RESPONSE TO THE MESSAGE AS FOL~OWS: 
A-TRY ISSUING THE FUNCTION AGAIN WITH STANDARD RECOVERY 
B~RETURN ~AD POSITION CODE OF 12 TO THE PAC~ET 
O-DECLARE DEVICE DOWN AND RETURN A COOE OF 13 TO THE 

PACKET. THE DOWNED UNIT IS NOT CONSIDERED FOR REUSE 
UNTIL BROUGHT BACK INTO THE AVAILABLE POOL BY AN 'UP, 
UNSOLICITED MESSAGE, 

E-TREAT AS AN END-OF-FILE AND RETURN A CODE OF 01 TO THE 
PACKET. 

G-UNRECOVERABLE ERROR, POSITION GOOD, RETURN A CODE OF 11 
TO THE PACKET. 

11 
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TABLE 10-1 OCTAL AND MNEMONIC 1/0 CODES 

FUNCTION OCTAL. SYMBOL 

WRITE 10 W 
WRITE END OF FILE 11 WEF 
CONTINGENCY WRITE 12 CW 
SKIP WRITE 13 SW 
READ 20 R 
READ BACKWARD 21 RB 
READ AND RELEASE 22 RR 
RELEASE 23 REL 
BLOCK READ DRUM 2~ BRe 
READ AND LOCK 25 RDL 
UN~OCK 26 UNL 
TRACK SEARCH ALL WORDS 30 TSA 
TRACK SEARCH FIRST WORO 31 TSF 
POSITION SEARCH ALL WORDS 32 PSA 
POSITION SEARCH FIRST ~ORD 33 PSF 
SEARCH DRUM 3~ SO 
BLOCK SEARCH DRUM 35 BSC 
SEARCH REAO DRUM 36 SRO 
BLOCK SEARCH READ DRUM 37 aSRD 
REWIND 40 REW 
REWIND WITH INTER~OCK ~1 REWI 
SET MODE 42 SM 
MOVE FORWARD 50 MF 
MOVE BACKwARD 51 MB 
ABSOLUTE WRITE (SYSTEM ONLY)l~ ABW 
ABSOLUTE READ 27 ABR 

10.2. MAGNETIC TAPE HANDLER 

10,2,1. EQUIPMENT 

10 
SECTION: PAGE: 

THE 110a EXECUTIVE SYSTEM PROVIDES SUPPORT FOR THE FOLLOWING 
MAGNETIC TAPE oEVICES: . 

UNISERVO VIC/VIlle 
UNISERVO lve 
UNISERVO IlIA 
UNISERVO IIA 

TABLE 10-2 LISTS THE FUNCTIONS AVAI~ABLE ON THE VARIOUS KINOS 
OF TAPE DEVICES. 
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10.2.2. OPERATION 

THE VARIOUS TAPE FUNCTIONS ARE CONTROL~EO BY A ROUTINE ALWAYS 
PRESENT IN CORE. RECOVERY SEQUENCES ARE STORED ON MAGNETIC DRUM 
AND ARE RETRIEVED ONLY AS NEEDED. 

THE CURRENT POSITION OF EACH TAPE IS KEPT IN TERMS OF A BLOCK 
COUNT. THIS INFORMATION IS MADE AVAI~ABLE TO THE ERROR LOGGING, 
CHECKPOINT, AND ~NOING LABEL ROUTINES. 

NO pROVISION IS MADE WITHIN THE SYSTEM FOR AUTOMATIC TREATMENT 
OF MIXED PARITy AND MIXED DENSITY TAPE FILES, 

UTILIZATION OF THE CONTINGENCY WRITE AND SKIP WRITE FUNCTIONS 
ARE AUTOMATICALLY PROVIDED FOR BY THE HANDLER AND UNLESS THE USER 
PROVIDES HIS OWN ERROR RECOVERY, THESE FUNCTIONS SHOULD BE OF NO 
CONCERN TO THE USER. 

THE DEFINITION OF THE VARIOUS TAPE FUNCTIONS IS AS FO~LOWS: 

FUNCTION 

WRITE 

WRITE ENO OF FILE 

CONTINGENCY WRITE 

DEFINITION 

STARTING AT THE ADDRESS IN H2 
OF WORO 5 OF THE REQUEST IACKET, 
TRANSFER THE NUMBER OF WORDS 
SPECIFIED IN Hl OF WORD5 TO FORM 
A SING~E B~OCK ON MAGNETIC TAPE. 
TRANSFER IS ACCOMPLISHED 
ACCORDING TO THE STANDARD MODES 
OR THE REQUESTED MODES I.E. 
PARITY, DENSITY, ETC. NORMAL 
COMPLETION RESULTS WHEN ALL 
WORDS HAVE BEEN TRANSFERRED 
EXCEPT FOR 7·TRACK FORMAT EVEN 
PARITY WHERE A CHARACTER OF 
ZERO, AFTER TRANSLATION IF 
REQUESTED, WILL CONCLUDE THE 
REQUEST FOR MORE DATA BY THE 
SUBSYSTEM. 

WRITE A SENTINEL ON MAGNETIC 
TAPE WHICH, WHEN READ. WILL 
RESU~T IN AN END OF FILE STATUS 
BEING RETURNED TO THE PROGRAM, 

WRITE ZEROES IN EVEN CHANNELS 
ONLY FOR 2.5 INCHES OF TAPE TO 
ALLOW WRITING AFTER READING 
FORWARU(lIIA ON~Y). THIS 
FUNCTION IS AUTOMATICALLY 

13 



UP-4144 
UNIVAC 1108 EXECUTIVE 

PROGRAMMER'S REFERENCE 

SKIP WRITE 

READ FORWARD 

READ BACKWARO 

MOVE FORWARD 

MOVE BACKWARD 

REWIND 

REWIND WITH INTERLOCK 

10.2.3, THE SET MODE REQUEST 

10 
SECTION: 

PROVIoED BY THE SYSTEM AND 
SHOULD BE OF NO CONCERN TO 
THE USER UNLESS THE SUPPRESS 
RECOVERY MODE IS EMPLOYED, 

PAGE: 

ERASE THREE INCHES OF TAPE THEN 
THE SAME AS A wRITE FUNCTION. 
THIS FUNCTION IS AUTOMATICALLt 
PROVID~D IN THE SYSTEM FOR WRITE 
PARITY RECOVERY, THE ONLY USER 
NEEO WOULD BE IN THE SUPPRESS 
RECOVERY MODE OR IF AN EXTENDED 
INTERBLOCK GAP IS NEEDED ON 
COMPATIBLE TAPE TYPES. 

INITIATE TAPE MOTION IN THE 
FORWARD DIRECTION AND TRANSFER 
THE WOROS READ INTO THE AREA 
DEFINED BY WORD 5 OF THE PACKET. 
TRANSFER IS NORMALLY CONCLUDED 
BY EITHER ENCOUNTERING THE ENO 
OF BLOCK OR TRANSFERRING THE 
NUMBER OF WORDS REQUESTED. 

SAME AS READ FORWARD EXCEPT 
OPPOSITE MOTION OIRECTION, 

SAME AS READ FORWARD EXCEPT NO 
TRANSFER TAKES PLACE HENCE NO 
ACCESS WORD 15 REQUIRED. 

BACKSPACE THE TAPE ONE BLOCK. 

REPOSITION THE TAPE AT THE 
'LOAD POINT'. THIS IS THE POINT 
AT WHICH A READ FORWARD REAOS 
THE FIRST BLOCK ON TAPE AND A 
REAO BACKWARDS REPORTS AN END OF 
TAPE STATUS. 

REPOSITION THE TAPE TO 'UNLOAD 
POINT' AND LOCK THE UNIT AGAINST 
FURTHER FUNCTIONS. 

FOR THE SET MODE FUNCTION, THE 1/0 ACCESS WORD SHOU~D BE SE' TO 
POINT TO A ONE-WORD BUFFER WHICH DEFINES THE MODES TO BE SET, THE 
BUFFER WORD IS FORMATTED AS FIVE 2-811 FIELDS STARTING IN THE ~OST 
SIGNIFICANT BIT FOLLOWED BY AN 8-SIT ANO 18-BIT FIELD ,FORM 
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2,2,2,2,2,8,18), THE 8~BIT FIELO SHOULO BE COD~O AS ZERO. THE 
VA~UES IN THE 2·61T FIE~DS ARE INTERPRETED AS FOLLOWS' 

FIELD l-DENSITY 
O=NO CHANGE 
l:HIGH 
2:MEOIUM 
3=LOw 

FIELO 2-PARITY 
D:NO CHANGE 
1:;:000 (BINARY) 
2=EVEN (BCD) 

FIELD 3-TRANSLATE 
O=NO CHANGE 
1:5£T CHARACTER TRANSLATE MOOE 
2=DISCONTINUE TRANSLATION 

FIELD ~-AL~OW NOISE 
O=NO CHANGE 
1=5ET THE NOISE CONSTANT TO THE NUMBER OF CHARACTERS 

IN THE 18-alT FIE~D (H2) 

FIELD 5-SUPPRESS RECOVERY 
O=NO CHANGE 
l=RETURN EXTERNAL INTERRUPT STATUS CODE TO THE WORKER 

PROGRAM IN CASE OF MA~FUNCTI0N WITHOUT ATTEMPTING 
RECOVERY. 

2=OISCONTINUE SUPPRESS RECOVERY MODE 

IN LIEU OF SETTING MODES BY THE WORKER PROGRAM, THE STANDARD MODES 
ESTABLISHED BY THE EXEC AT INITIALIZATION AND RE-ESTABLISHEO 
WHENEVER A TAPE IS RELEASED ARE: 

HIGH DENSITY 
000 PARITY 
NO CHARACTER TRANSLATION 
18-CHARACTER NOISE CONSTANT 
STANDARD RECOVERY 

IN ADDITION TO THE SERVICE ENTRANCE, THE PARITY AND DENSITY 
MODES CAN BE SET BY THE OPTIONS ON THE ASG CARD. 

THE MAGNETIC TAPE HANO~ER IS SET WITH A STANDARD 'NOISE 
CONSTANT" THIS VALUE IS INTERPRETED BY THE HANDLER TO MEAN TMAT 
ON READING ANY BLOCK SHORTER THAN THIS VALUE IF A PARITY ERROR 15 
DETECTED THE BLOCK WILL BE CONSIDERED AS INTERB~OCK~GAP NOISE AND 
WILL BE PASSED OVER, ANY RECORDING DETECTED WHl~E WRITING WHICH 
IS ~ESS THAT THE NOISE CONSTANT WILL BE PASSED OVER IF IT IS 
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DETERMINED THAT THE BLOCK CAN BE BYPASSED AS 'NOISE, WHEN READING 
WITH THE SAME NOISE CONSTANT. BY USE OF THE SET MODE FUNCTION, 
THE USER CAN SET THE NOISE CONSTANT TO WHATEVER VALUE IS DESIRED. 
IT IS ASSUMED BY THE HANDLER THAT IF THE NOISE CONSTANT IS CHANGED 
FOR WRITING A TAPE, THE SAME CONSTANT WILL BE USED FOR READING. 
THIS ASSUMPTION IS IMPORTANT IF AN INCREASE IN THE CONSTANT IS 
MADE FOR WRITING, AS BLOCKS MAY BE LEFT ON THE TAPE WHICH ARE 
UNREADABLE WITH THE STANDARD NOISE CONSTANT. IF 'NOISE BLOCKS' 
ARE READ FROM TAPE OR LEFT ON TAPE WHEN WRITING' AT THE TIME THE 
TAPE IS REWOUND A MESSAGE OF THE FORM: 

CtU NOISE W~XX R-YY 

IS OISPLAYED ON THE CONSOLE WHERE XX IS THE NUMBER OF REMAINING 
BLOCKS WHEN WRITING AND YY IS THE NUMBER OF BLOCKS BYPASSED WHEN 
READING. ALSO WHENEVER NOISE IS LEFT THE COUNT ENTEREO IN THE 
SYSTEM LOG IS INCREMENTED. THE COUNT OF NOISE B~OCKS BYPASSED 
UPON READING IS ALSO RECORDED IN THE ~OG. IF A TAPE 15 READ AT A 
DENSITY OTHER THAN THE RECORDING DENSITY, IT MAY RESULT IN HAVING 
A LEGAL OATA BLOCK OF GREATER LENGTH THAN THE NOISE CONSTANT 
APPEAR TO BE A BLOCK OF NOISE. THE NOISE CONSTANT CAN ~E CHANGED 
BY THE SET MODE ENTRANCE ONLY WHEN THE TAPE IS IN THE REWOUND 
POSITION, THIS IS NEEDED TO INSURE PROPER POSITIONING FOR 
RESTART. 

TRANSLATION ON IVC, VIC, OR VIIIC CHANNELS IS ASSUMED ACCORDING 
TO THE WAY IN WHICH THE PLUGBOARD IS WIRED IF THE OPTIONAL BOARD 
IS IN THE CONFIGURATION. (TABLE 10-3 SHOWS THE STANDARD MANNER IN 
WHICH THE PLUGBOARD IS WIREO.) FOR THIS CASE, THE HANDLER DOES NO 
MORE THAN SET THE PROPER BIT IN THE FUNCTION woRe. IF THE 
CONFIGURATION IS WITHouT THE PLUGBOARD, THE STANOARD TRANSLATION 
BY THE SOFTWARE ON THE ABOVE MENTIONED TAPE TYPES IS FROM BCD TO 
FIELOATA ON READING AND THE REVERSE ON WRITING (THE SAME AS 
HARDWARE STANDARD IN TABLE 10-3). HENCE THE PARITY MODE SHOULD BE 
SET TO EVEN IF THE TRANSLATE MODE IS TO BE SET USING THE SOFTWARE, 
TRANSLATION ON THE VIC/VIIIC UNITS IS ALLOWAB~E ON 7-CHANNEL 
OPERATION ONLY. CHARACTER TRANSLATION BY THE SOFTWARE WILL ADO 
APPROXIMATELY 40 MICROSECONDS PER WORD TO THE EXECUTION OF THE 
PROGRAM. SOFTWARE TRANSLATION IS REMOVED AT SYSTEM GENERATION 
TIME IF HAROWARE TRANSLATION IS AVAILABLE ON ANY CHANNEL. THE 
USER MAY ALSO SPECIFY REMOVAL OF SOFTWARE TRANSLATION AT 
GENERATION IF HARDWARE TRANSLATION IS NOT INSTALLED AND NO 
TRANSLATION IS ANTICIPATED. IF HARDWARE TRANSLATION IS NOT 
AVAILABLE ON ALL CHANNELS AND THE MODE IS TO BE SET, IT IS 
IMPORTANT THAT THE ASG CARD SHOW THIS REQUIREMENT. 

IF THE SUPPRESS RECOVERY MODE IS SET, THE TAPE HANDLER WILL NOT 
ANALYZE THE INTERRUPT BUT INSTEAD THE USER PROGRAM IS GIVEN 
CONTROL WITH A STATUS CODE OF 11 (SUPPRESS RECOVERY SET), AND 'HE 
STATUS WORD IN THE A1 REGISTER OF THE INTERRUPT ACTIVITY CONTROL 

16 



UP-4144 
UNIVAC 1108 EXECUTIVE 

PROGRAMMER'S REFERENCE SECTION: 
10 

PAGE: 

REGISTER SET, THE SUBSTATUS FIELD REFLECT THE FINAL STATE OF THE 
INPUT OR OUTPUT ACCESS WORD. 

IF THE MOOES SPECIFIED IN THE SERVICE REQUEST ARE NOT 
COMPATIBLE, A STATUS COOE OF 21 IS STOREp IN THE PACKET AND 
CONTROL IS GIVEN TO THE USER'S ERROR TERMINATION ROUTINE IF 
SPECIFIED. NONCONF~ICTIN6 MODES STARTING WITH FIELD-l (OENSITY) 
WILL BE SET AS SPECIFIEO IN THE REQUEST. 

10.2.~. STANDARO RECOVERY 

RECOVERY BY THE HANDLER CONSISTS OF AN OPTIMUM NUMBER OF RE­
READS AT VARIOUS GAINS (OR WHATEVER IS APPROPRIATE FOR THE TYPE OF 
UNIT) OR A NUMBER OF BACKSPACE/SKIP-WRITE CYCLES BASED ON THE SiZE 
OF THE BLOCK AND THE TAPE DENSITY. AN ERROR COUNT IS KEPT FOR 
EACH TAPE. SYSTEM LOG ENTRIES ARE MADE IF THE NUMBER OF 
RECOVERIES EXCEEDS AN ACCEPTABLE THRESHOLD. 

IN THE EVENT THAT THE RECOVERY PROVIDED BY THE SYSTEM FAILS TO 
RESOLVE THE ERROR CONDITION, ONE OF THE FOLLOWING MESSAGES IS 
DISPLAYED ON THE CONSOLE: 

MESSAGE 

C/U INTRLK FUNC 

C/U HASH F-UNC 

C/U PARITY-l FUNC 

RESPONSES COMMENTS 

A,B,D,E THE REQUESTED UNIT IS IN AN 
INOpERABLE CONDITION. THIS 
CAN RESULT FROM FAILURE TO 
INSERT A WRITE ENABLE RING, 
POWER OFF, UNIT ON LOCAL' ETC. 

8,0 FOR VI/VIlle UNITS THIS ERROR 
RESULTS FROM READING INFORM­
ATION IN THE INTERBLOCK-GAP 
WHEN ATTEMPTING A W, SW, OR 
WEF FUNCTION. LOST POSITION 
IS FLAGGED FOR THE UNIT AND 
NO FURTHER RECOVERY ATTEMPT 
CAN BE RELIED UPON. 

A,a,O,G,E RECOVERY TO PARITY ON SOME 
FORM OF READ WAS UNSUCCESSF~L. 
THE TAPE IS POSITIONED SUCH 
THAT A REAO IN THE SAME 
DIRECTION WIL~ READ THE NEXT 
BLOCK IN THE GIVEN DIRECTION. 
THIS WOULD BE THE CASE FOR A 
REAO AFTER ANSWERING tGt TO 
THIS MESSAGE. AN ANSWER OF 
'A' WILL CAUSE THE HANDLER 
TO REPOSITION AND ATTEMPT TO 
REAO THE SAME B~OCK AGAIN. 

17 
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C/U PARITY-3 FUNC 

C/U UNDFNC FUNC A,D 

C/U UNEXpwXX FUNC 
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PARITY OCCURRED ON THE FIRST 
WRITE ATTEMPT FROM LOAD POINT, 
NO RECOVERY HAS BEEN ATTEMPTED 
TO ALLOW THE OPERATOR TO MOtlNT 
A NEW REE~ IF DESIRED, 

PARITY RECOVERY BY THE HANOL~R 
HAS BEEN UNSUCCESSFUL. THE 
RECOVERY WAS COMPLICATED BY 
TAPE HASH WHICH EITHER 
RESULTED IN A BAD B~OCK BEING 
LEFT ON THE TAPE OR ~OSS OF 
POSTION, 

THE FUNC FIELD (NUMERIC FOR 
THIS CODE) CONTAINS A VA~UE 
NOT DEFINED FOR THE SUBSYSTEM, 
IF THE FUNCTION 15 IN THE 
REPERTOIRE OF THE TAPE TYPE 
AND IS NOT A FORM OF WRITE ON 
A READ-ONLY CHANNEL, THE FA~LT 
IS IN THE SUBSYSTEM' OTHERWISE 
THE ERROR IS EXTERNAL TO THE 
TAPE SUBSYSTEM, 

THE INTERRUPT STATUS COOE XX 
15 NOT EXPECTED FOR THE GIVEN 
FUNCTION, 

10.2.5. CONSIDERATIONS FOR IV/VI/VIIIC TAPE TYPES 

THE FO~LOWING OETAl~S MUST BE TAKEN INTO ACCOUNT WHEN USING THE 
TAPE HANDLER FOR THE COMPATIB~E TAPE TYPES: 

1. READ BACKWARD LIMITATIONS 

THE READ BACKWARD FUNCTION ON THE VI/VIlle UNITS SHOULD 
NOT BE USED IF THE TAPE TO BE READ HAS BEEN RECORDED ON 
OTHER THAN A VIC OR VIlle UNIT, IT IS NECE5SARY THAT 
THE RECORDING PRODUCE A .STATICALLY OESKE~ED LONGITUD­
INAL CHECK FRAME' TO PREVENT THE READ BACKWARD FUNCTION 
FROM INTERPRETING THE CHECK FRAME AS DATA FRAMES, 

IF A BLOCK IS RECORDED IN 7-TRACK FORMAT WITH A BLOCK 
LENGTH GREATER THAN 5 FRAMES AND NOT A MULTIPLE of 6, 
A READ BACKWA~O PRODUCES A DIFFERENT FORMAT THAN A 
READ FORWARD OF THE SAME BLOCK, FOR EXAMPLE,lF THE 
BLOCK LENGTH 15 7 FRAMES A READ FORWARD RESULTS IN 
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ASSEMB~ING FRAMES 1-6 AS THE FIRST WORD AND FRAME 7 
AS THE SECOND ANO A READ BACKWARD RESULTS IN ASSEMBLING 
FRAMES 2~7 AS THE FIRST WORD AND FRAME 1 AS THE SECOND. 

THE SAME TYPE OF BUFFER VARIATION EXISTS FOR A READ 
BACKWARD ON A 9-TRACK UNIT IF THE WRITE BUFFER ~ENGTH 
IS NOT A MULTIPLE OF 2 WORDS (9-FRAMES). A ONE WORD 

PAGE: 

WRITE ON A 9.TRACK UNIT RESULTS IN FIVE FRAMES BEING 
RECOROED WITH THE FIFTH FRAME CONTAINING ~-BITS OF ZERO 
PADDING. A READ BACKWARD RESULTS IN THE ~-BITS OF PADDING 
APPEARING AS THE LEAST SIGNIFICANT 4 BITS OF THE FIRST 
WORD ASSEMBLEO. FURTHERMORE, REGARDLESS OF THE OIRECTION 
OF READING, IF A BLOCK IS WRITTEN ON A 9-TRACK FORMAT UNIT 
WITH AN ODD wORD COUNT IN THE ACCESS WORD, ONE MORE WORD IS 
MADE AVAILABLE AS INPUT THAN WAS SENT OUT TO BE WRITTEN 

2. WRITE CONSIDERATIONS 

IF THE USER ATTEMPTS TO WRITE END OF FI~E SENTINELS 
ON 7-TRACK UNITS BY DOING AN EVEN PARITY WRITE WITH 
TRUNCATION CAUSED BY A ZERO CHARACTER, IF THE TRANSLATE 
MODE IS SET,IT IS ESSENTIAL THAT THE FIRST TWO CHARACTERS 
OF THE BUFFER TRANSLATE TO 1700 OCTAL TO CAUSE AN END 
OF FILE STATUS WHEN READ. 

SINCE HARDWARE TRANS~ATION MAY BE AVAILABLE ANO THE USER 
HAS THE ABILITY TO VARY THE TRANSLATION, CARE MUST BE 
EXERCISED TO PREVENT UNWANTED TRANSLATION OF A CHARACTER 
TO ZERO WHICH CAUSES TRUNCATING A WRITE TRANSFER WHEN 
WRITING IN THE EVEN PARITY MODE. IF A BLOCK IS WRITTEN 
WITH LESS CHARACTERS THAN THE NOISE CONSTANT, THE RISK 
EXISTS OF BYPASSING THE OATA BLOCK AS NOISE WHEN READING. 
ALSO, A ZERO AS THE FIRST CHARACTER RESULTS IN AN ERRONEOUS 
BLOCK COUNT. ON A ZERO CHARACTER COUNT, UP TO THREE 
WORDS LEAVE THE COMPUTER AND ARE CONSIDERED TO HAVE BEEN 
WRITTEN AS REFLECTED IN THE COUNT IN THE SUBSTATUS FIELD 
OF THE REQUEST PACKET. 

THE RECOVERY PROCEDURE FOR A PARITY ERROR OR CERTAIN TAPE 
HASH ERROR ON A WRITE OPERATION MAY UTILIZE TWO FEET OF 
TAPE OR TWICE THE LENGTH OF THE BLOCK WHICHEVER IS LARGER. 
HENCE IF BLOCKS ARE TO BE RECORDED WHICH ARE LONGER THAN 
TWO FEET (OR LESS DEPENDING UPON WHETHER AN ENDING 
INTERRUPT ACTIVITY SUBMITS THE NEXT REQUEST OR IF REQUESTS 
ARE QUEUED AHEAD BY I/O CONTROL) IT IS RECOMMENDED THAT 
TAPES BE USED WHICH HAVE THE END OF TAPE WARNING MARKER 
PLACED FURTHER FROM THE ENO OF TAPE. THE NORMAL PLACEMENT 
IS 1~ FEET FROM THE END OF TAPE AND IT IS RECOMMENCED THAT 
AT LEAST 10 FEET OF TAPE REMAIN ON THE SUPPLY SIDE OE THE 
WRITE HEAO TO INSURE THAT THE TAPE IS NOT PULLED OFF THE 
SUPPLY REEL. 
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THE MOVE FORWARD AND MOVE BACKWARD FUNCTIONS ARE INCLUDED 
TO COVER THE CONDITION WHERE THE ON~Y CONCERN 15 POSITIOH, 
PARITY ERRORS ARE NOT REPORTED AND ARE ONLY EXAMINED TO 
DETERMINE NOISE BLOCKS. FOR THE lve UNITS THE PARITy 
STATUS IS NOT RETURNED FOR THE BACKSPACE SLOCK F~NCTION' 
THEREFoRE THE MOVE BACKWARD IS NOT RECOMMENDED ON THE IVC 
IF NOISE IS A PROBLEM AS LOST POSITION MAY RESULT, 

10.2,6. MULTIPLE~CHANNEL OPERATION 

THE MAGNETIC TAPE HANDLER IS CAPABLE OF A SIMU~TANEOUS OPERA­
TION ON ANY NUMBER OF CHANNELS, INVOLVING ANY MIXTURE OF TAPE 
DEVICE TYPES. 

THE FULL OUA~ CHANNE~ ON UNISERVO VIC/VIlle WILL BE SUPPORTED 
WITHOUT USER COGNIZANCE. 

20 



UP-4144 
UNIVAC 1108 EXECUTIVE 

PROGRAMMER'S REFERENCE 

TABLE 10-2 TAPE FUNCTIONS 

FUNCTION COOE PKT VIC/VIlle 
OCT LEN 

READ FORWARD 20 5 * READ BACKWARD 21 5 * MOVE FORWARD 50 4 * MOVE BACKWARD 51 ~ * WRITE 10 5 * WRITE END OF FILE 11 '+ * CONTINGENCY wRITE 12 ~ I 
SKIP-WRITE 13 ... * REWIND 40 4 • 
REWIND WITH INTL.K ~1 '+ * SET MODE ... 2 5 * HIGH DENSITY * MEDIUM DENSITY * L.OW DENSITY * 000 PARITY * EVEN PARITY * TRANSLATE * ALLOW NOISE * SUPPRESS RECOVERY * CHANNEL PER FRAME * 

CODE *-AVAILABLE 

IIIC/IVC 

* I 
* 
* • 
* I 

* 
* * 
* 
* * * 
* 
* 
* 
* • 
I 

I-ILLEGAL FUNCTION, CAUSES TERMINATION 
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IlIA IIA 

* • 
* * 
* * 
* • 
* * 
* 1 

* I 
1 I 

* * 
* * 
* * 
* * I I 

* * I I 
I 1 

* * 
* * 
* * I I 
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TAPE 
CODE 

00 
01 
02 
05 
04 
05 
06 
07 
10 
11 
12 
13 
14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 
30 
31 
32 
33 
34 
35 
36 
37 
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TAB~E 10~3 STANDARD 

TAPE TO PROCESSOR 

CPU TAPE CPU 
CODE CODE CODE 

46 ~O 41 
Ql '+1 17 
62 42 20 
63 43 21 
61+ 44+ 22 
65 1+5 23 
66 46 24 
67 1+7 2S 
70 50 26 
71 51 27 
60 52 55 
44 53 47 
72. 5'+ 50 
53 55 02 
45 56 73 
00 57 04 
05 60 42 
74 61 06 
30 62 07 
31 63 10 
32 64 11 
33 65 12 
34 66 13 
3S 67 1'+ 
36 70 15 
37 71 16 
77 72 54 
56 73 75 
51 7'+ 40 
52 75 01 
57 76 43 
76 77 03 
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TAPE TRANSLATION 

PROCESSOR TO TAPE 

CPU TAPE CPU TAPE 
CODE CODE CODE CODE 

00 17 40 7'+ 
01 75 '+1 40 
02 55 42 60 
03 77 43 76 
oq. 57 44 13 
05 20 45 16 
06 61 46 00 
07 62 47 53 
10 63 50 54 
11 64 51 34 
12 65 52 35 
13 66 S3 15 
14 67 54 72 
15 70 55 52 
16 71 56 33 
11 41 57 36 
20 42 60 12 
21 43 61 01 
22 4'+ 62 02 
26 45 63 03 
24 46 6'" 04 
25 47 65 05 
26 50 66 06 
27 51 67 07 
30 22 70 10 
31 23 71 11 
32 24 72 14 
33 25 73 56 
34 26 74 21 
35 27 75, 73 
36 30 76 37 
37 31 77 32 
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10.3. MAGNETIC DRUM HANDLER 

10,3.1. EQUIPMENT 

TH~ MAGNETIC DRUM HAND~ER PROVIDES FOR CONTROL OVER OPERATI~NS 
ON THE FH~32 AND FH880 DRUM UNITS. EXTENSIONS WILL SE MADE TO THE 
HANDLER AT A FUTURE DATE TO INCORPORATE THE FH1782 AND A SUBSYSTEM 
CONSISTING OF FH432 ANO FH1782 UNITS ON THE SAME SING~E OR DUA~ 
CHANNEL. 

10.3.2. OPERATION 

TWO GENERAL MODES OF DRUM OPERATION ARE PROVIoED WITHIN THE 
DRUM HAND~ER. THE FIRST IS DRUM SIMULATION OF FASTRANp WHICH 
ALLOWS EXECUTION OF A PROGRAM WITH FILES DESIGNED FOR FASTRAND 
ALLOCATION ALLOCATED TO THE SECTION OF THE 'FLYING HEAD' DRUM 
STORAGE SPECIFIED AS SIMU~ATEO FASTRANO. THE SECOND MOOE IS DRUM 
AS A RANDOM STORAGE DEVICE ALLOCATED IN FIXED ASSIGNMENTS WITH ONE 
WORD GRANULARITY. THE INTERPRETATION OF FUNCTION CODES FOR 
SIMU~ATED FASTRAND ARE DEFINED IN THE FASTRANO HANO~ER SECTION. 
FOR DRUM FORMAT THE FUNCTIONS ARE DEFINED AS FOLLOWS: 

FUNCTION 

WRITE 

READ 

BLOCK READ 

DEFINITION 

STARTING AT THE CORE ADDRESS 
SPECIFIED IN H2 OF WORD 5 
TRANSFER THE NUMBER OF WORDS 
SPECIFIED IN Hl OF WORD 5 TO THE 
DRUM AREA STARTING AT THE 
RELATIVE ADDRESS IN WORD 6 OF 
THE PACKET. 

STARTING AT THE RE~ATIVE DRUM 
ADDRESS IN WORD 6 OF THE 
REQUEST PACKET TRANSFER THE 
NUMBER OF WORDS IN Hl OF WORD 5 
INTO THE AREA STARTING AT THE 
ADDRESS IN H2 OF WORD 5. 
NORMAL COMPLETIONCSTATUS 00) 
INDICATES THE SPECIFIED NUMBER 
OF WORDS HAVE BEEN TRANSFERRED 
TO CORE FROM DRUM. 

STARTING AT THE RE~ATIVE DRUM 
ADDRESS IN WORD 6 OF THE 
REQUEST PACKET TRANSFER WOROS 
FROM DRUM TO CORE AT THE ADDRESS 
IN H2 OF WORD 5 UNTI~ EITHER 
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SEARCH 

BLOCK SEARCH 

SEARCH REAO 
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THE NUMBER OF WORDS SPECIFIED IN 
Hi OF WORD 5 HAS BEEN READ OR 
UNTI~ THE ENO-OF-B~OCK SENTINE~ 
(A WORD OF A~~ ONES) IS READ. 
ENCOUNTERING A SENTINEL IS NO'EO 
BY AN 01 STATUS CODE AND THE 
SENTINEL WORO IS TRANSFERREO 
AS THE FINAL WORD IN THE BUFFER, 
THE SUBSTATUS FIELO INDICATES 
THE NUMBER OF WORDS READ. 
IF COMPLETION IS BY END OF BLOCK 
AND THE BUFFER LENGTH IS SUCH 
THAT ANOTHER WORD CAN BE 
ACCEPTED, THE OVERF~Ow WORD 
(THE WORD ON DRUM FO~LOwlNG THE 
SENTINEL) IS STORED IN THE 
BUFFER FOLLOWING (PRECEDING IF 
DECREMENTATION) THE SENTINE~ 
WORD wITH THE UPPER & BITS SET 
TO 04. 

STARTING AT THE RELATIVE DRUM 
ADDRESS IN WORD 6 COMPARE ALL 
WORDS ON DRUM UNTIL EITHE8 A 
A MATCH EQUAL IS MAOE WITH 
WORD 7 OF THE PACKET OR UNTIL 
THE REMAINDER OF THE FILE HAS 
BEEN TESTED, IF A 'FINO' IS 
MADE (STATUS 00) THE RE~ATIVE 
AODRESS OF THE FINO IS STORED 
IN WORD 8 OF THE PACKET, 

SAME AS A SEARCH WITH THE 
ADDED CONDITION THAT READING 
AN ENO-OF-BLOCK SENTINEL WORD 
TERMINATES THE SEARCH WITH A 
NO FINO, 02, STATUS CODE, 

STARTING AT THE RE~ATIVE DRUM 
ADDRESS IN WORD 6 COMPARE ALL 
WORDS ON DRUM UNTI~ EITHER A 
COMPARE EQUA~ IS MACE WITH 
WORe 7 OF THE PACKET OR UNTIL 
ALL REMAINING WORDS OF THE FILE 
ARE TESTED, IF A 'FIND' IS 
MADE, STORE THE RELATIVE ADORESS 
OF THE FIND wORD IN WORD 8 
OF THE PACKET AND TRANSFER THE 
NUMBER OF WORDS SPECIFIED IN 
Hi OF WORD 5 INTO THE CORE AREA 
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STARTING AT THE ADDRESS IN H2 
OF WORD 5. TRUNCATE THE REAO 
CYCLE IF THE END OF ASSIGNMENT 
PRECEDES THE COUNT IN Hi OF 
WORD 5. 

STARTING AT THE RE~ATIVE DRUM 
ADDRESS IN WORD 6 OF THE RACKET 
COMPARE EQUA~ BETWEEN TH~ DRUM 
WORDS AND WORD 8 OF THE PACKET. 
NO FINO IS DENOTED BY 
ENCOUNTERING AN ENO-OF-BLOCK 
SENT1NtL OR THE END OF THE 
ASSIGNED AREA FOR THE FILE. 
UPON A FIND WORDS ARE 
TRANSFERRED AS FOR A BLOC~ READ 
WITH TRUNCATING FOR END-OF-BLOCK 
SENTINEL OR END OF ASSIGNED AREA 
(END OF ASSIGNED AREA IF TH! 
FINAL WORD IS NOT THE E08 
SENTINEL). STORING OF THE OVER­
F~OW WORD FO~LOWS THE SAME 
CRITERIA AS THE BLOCK READ 
FUNCTION, 

THESE FUNCTIONS ARE PERFORMED ON AREAS RESERVED THROUGH THE USE 
OF THE ASG CONTROL CARD. THESE ASSIGNMENTS ARE FIXED IN LENGT~, 
HENCE AN ATTEMPT TO READ, WRITE, OR INITIATE A SEARCH pAST THE END 
OF THE ASSIGNEO AREA RESU~TS IN AN ERROR CONOITION. IF ANY PART OF 
A REAO AFTER SEARCH FIND IS OUTSIDE OF THE ASSIGNMENT, THE REQUEST 
IS TRUNCATEQ. A WRITE REQUEST MUST BE TOTAL~Y WITHIN THE ASSIGNED 
AREA, 

SEARCH FUNCTIONS ARE TERMINATED BY THE SOFTWARE AFTER A TIME 
INTERVAL HAS ELAPSED WHICH WOULD ALLOW PASSING OVER THE AREA or 
CONCERN WITHOUT RECEIVING AN INTERRUPT INDICATING A FINO. THE 
AREA OF CONCERN WOULD BE THE END OF THE ASSIGNMENT FOR NORMAL ORUM 
OR THE END OF TRACK OR POSITION EQUIVALENT IF SIMULATED FASTRANO. 
THUS THE LENGTH OF TIME THE SUBSYSTEM IS 'TIED UP' FOR A SEARCH IS 
NEARLY THE SAME AS A READ OR WRITE OF THE SAME LENGTH AREA. THE 
HANOLER INSURES THAT A SEARCH FINO IS WITHIN THE ASSIGNED AREA 
BEFORE READING THUS GUARANTYING FILE PRIVACY. IF A READ AFTER 
SEARCH MUST BE TRUNCATED, A STATUS CODE OF 01 IS RETURNED TO THE 
PROGRAM. 

10,3.3. RECOVERY 

RECOVERY OF ERRONEOUS ORUM OPERATIONS CONSISTS OF REPEATED 
ATTEMPTS TO PERFORM THE OPERATION, THE RECOVERY PROCEDURES RESIDE 
PERMANENT~Y IN CORE WITH THE REST OF THE HANDLER. IF RECOVERY 
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FAILS ONE OF THE FO~~OWING MESSAGES 15 DISPLAYED ON THE CONSOLE, 
DIFFERENTIATION OF UNIT NUMBER AND ADDRESS 15 MAOE BY THE NUMSER 
OF CHARACTERS, ONE OR TWO FOR UNIT NUMBER AND ALWAYS SEVEN FOR AN 
ADDRESS. THE ADDRESS DISPLAyED IS AN OCTAL VALUE SHOWING THE 
POINT AT WHICH TRANSFER WAS TERMINATEO BY AN EXTERNAL INTERRUPT, 
FOR A WRITE FUNCTION DEPENDING UPON DRUM TYPE THE CONTROL UNIT MAY 
HAVE BEEN BUFFERING UP TO TWO WORDS WHEN THE ERROR OCCURRED, 

MESSAGE RESPONSES COMMENTS 

CIA PARITY~06 FUNC A,D,G 

CIA PARITY.07 FUNC A,D,G 

CIA PARITY.6~ FUNC A,O,G 

CIA WFAULT-14 FUNC A,D,a 

C/U CSCHAR"~O FUNC A,O,G 

C/U CUSEG-60 FUNC A,D,G 

C/U CUCHAR-70 FUNC A,D,G 

C/U UNDFNC-50 FUNC A,D,G 

PARITY FOR OTHER THAN READ 
FUNCTION. 

PARITY ON WORD FOLLOWING 
fOB SENTINEL. 

PARITY ERROR DURING READ 
FUNCTION, 

SELECTION OF MORE THAN ONE 
wRITE HEAD. ALSO OVERTEMP ON 
FH880 FOR ANY FUNCTION, NO 
RECOVERY IS ATTEMPTED FOR 
THIS ERROR. 

FH880 ON~Y. CHANNEL SYNC 
CHARACTER COUNTER OVERFLOW, 

FH880 ON~Y, CHARACTER TIMING 
AND WORD MARK OUT OF SYNC. 

FH880 ONLY. DELAY IN CHAR 
TRANSFER DURING A WRITE. 

NON·EXISTENT ADDRESS, ADOR!SS 
OF AN INOPERABLE DRUM UNIT OR 
ADDRESS PROTECTED FROM WRITING 
BY THE LOCKOUT SWITCH. 

THE FUNC FIELD FOR THIS ERROR 
CONTAINS A NUMERIC VALUE. IF 
THIS VALUE IS A LEGAL DRUM 
FUNCTION, THE FAILURE 15 MOST 
LIKELY IN THE DRUM CONTROL 
LOGIC (EXCEPTION IN DROPPED 
BITS> ,OTHERWISE AN INTERNAL 
ERROR (EITHER HAROWARE OR 
SOFTWARE) CAUSED THE INCORReCT 
VALUE TO BE USED AS THE 
FUNCTION COOE. 
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10,3,4. MULTIPLE-CHANNEL OPERATION 
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THE INTERRUPT STATUS CODE XX 
IS NOT EXPECTED FOR THE GIVEN 
FUNCTION, 

THE FU~L-DUAL OPTION AVAILABLE ON THE HYBRID SYSTEM WILL BE 
SUPPORTED WITHOUT USER INCONVENIENCE. THE DRUM HANDLER WILL BE 
CAPABLE OF SIMULTANEOUS OPERATION ON ANY NUMBER OF CHANNELS 
INVO~VING A COMBINATION OF DRUM TYPES 

10.4. FASTRAND HANDLER 

10.4.1, GENERAL 

ALTHOUGH THE SYSTEM WILL FUNCTION WITHOUT A PHYSICAL FASTRAND 
UNIT, AT LEAST SOME PORTION of MAGNETIC DRUM MUST BE SET ASIDE To 
SIMULATE FASTRAND IN ITS ABSENCE. THE MINIMUM FASTRAND FORMAT IS 
SPACE FOR SYMBIONT INPUT AND OUTPUT FILES, SYST~M PROCESSOR DATA 
AREA, PROGRAM FILE STORAGE, AND OTHER SYSTEM FUNCTIONS, SPACE ON 
FASTRAND IS ASSIGNEO IN GRANULES OF 6~ OR 4096 SECTORS, A FILE 
CONSISTING OF MORE THAN ONE GRANULE MAY BE CONSIDERED CONTIGUOUS 
BY THE PROGRAMMER BECAuSE THE FASTRANO HANDLER WILL TAKE CARE OF 
THE PROCESSING THAT MUST occuR WHENEVER A GRANU~E BOUNDARY IS 
PASSED, THE FASTRAND HANDLERS WORK IN CLOSE CONJUNCTION WITH THE 
FILE SUPERVISOR IN OROER TO CONVERT THE RELATIVE SECTOR ADDRESSES 
SUPPLIED BY THE USER PROGRAM INTO PHYSICAL-CHANNE~' UNIT, 
POSITION, AND SECTOR ADDRESSES. 

AN ATTEMPT TO REAO FROM AN AREA OF A FILE WHICH IS NOT ASSIGNED 
RESULTS IN A STATUS CODE OF 05 BEING RETU~NEO TO THE PACKET. IF 
THE AREA STARTS WITHIN THE ASSIGNMENT AND RUNS BEYONO,THE 
SUBSTATUS COUNT REFLECTS THE PART ASSIGNEO. IF GRANULES HAVE BEEN 
RELEASED CAUSING VOIDS WITHIN THE FILE, A REQUEST COULD SHOW A 
LEGAL START AND ENDING ADDRESS BUT A VOID WITHIN AND WOULD RESULT 
IN THE 05 STATUS WITH ONLY THE FIRST PART READ, WRITING INTO AN 
UNASSIGNED AREA OF A FASTRAND FILE WILL CAUSE SPACE TO BE ASSIGNED 
TO THAT PORTION OF THE FI~E. THE AUTOMATIC EXPANSION ON A WRITE 
FUNCTION CAN BE NEGATED BY THE MAXIMUM ASSIGNMENT FIELD ON THE AS; 
STATEMENT IN WHICH CASE A STATuS CODE of 22 IS RETURNED TO THE 
PACKET. 
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THE FO~LOWING EQUIPMENT OPTIONS ARE SUPPORTED BY THE FASTRANO 
HANDL.ER: 

MODEL II FASTRANO 
FASTBANO 
WRITE L.OCKOUT 

THE WRITE ~OCKOUT FEATURE IS SUPPORTED BY A~LOWING THE USER TO 
CREATE FILES ON FASTRANO AT ABSOLUTE LOCATIONS AT SYSTEM 
GENERATIoN TIME. THUS THE 'L.OCKED OUT' AREAS CAN BE SET ASIDE AND 
LOADED AT ANY TIME 6Y THE USER, THE HANDLER MAKES NO ASSUMPTIONS 
CONCERNING THE POSITION OF THE MANUAL. WRITE LOCKOUT SWITCHES ANO 
WI~L INITIATE WRITE FUNCTIONS AT ANY ADDRESS WITHIN THE 
CONFIGURATION UNL.ESS THE FI~E IS IN THE READ ONLY MODE. IF THE 
MANUA~ SwITCHES ARE TO BE SET, IT IS THE USER RESPONSIBILITY TO 
INSURE THAT PART OF A LOCKED OUT AREA IS NOT ~EFT AVAILABLE TO BE 
ALLOCATED BY EXEC TO A PROGRAM WHICH WILL ISSUE WRITE FUNCTIONS. 

10,~.3. OPERATION 

THE FASTRAND HANDLER ACCEPTS THE FOLLOWING FUNCTIONS: 

FUNCTION 

READ 

READ AND RELEASE 

RELEASE 

DEFINITION 

STARTING AT THE RELATIVE SECTOR 
ADDRESS SPECIFIEO IN WORD 6 OF 
THE REQUEST PACKET, TRANSFER THE 
NUMBER OF WORDS SPEC IF lEO IU Hl 
OF WORD 5 INTO THE CORE AREA 
STARTING AT THE ADDRESS IN H2 OF 
WORD 5, READING ALWAyS STARTS 
AT A SECTOR BOUNDARY BUT MAy ENO 
ANYWHERE, 

SAME AS READ WITH THE ADDITIONAL 
CONDITION THAT AFTER THE READ 
HAS BEEN PERFORMED A~L GRANULES 
WITH ANY PART WITHIN THE SET OF 
ADDRESSES DESCRIBED BY THE 
PACKET ARE RELEASEe TO THE 
AVAILABLE MASS STORAGE POOL, 
FOR PREVIOUSLY CATALOGUED 
FILES, THIS FUNCTION IS LEGAL 
ONLY IF THE FILE IS ASSIGNED 
WITH EXCLUSIVE USE. 

SAME AS READ AND RELEASE EXCEPT 
NO READING IS PERFORMED, THIS 
FUNCTION ALSO REQUIRES EXCLUSIVE 
USE FOR CATALOGUED FILES. 
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READ AND L.OCK 

UNL.OCK 

WRITE 

10 
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PERFORM THE READ OPERATION AS 
SPECIFIED ABOVE AND ALSO IMPOSE 
A ~OGICAL. ~OCK TO BE PLACED ON 
THE AREA READ WHICH PREVENTS 
ACCESS TO THE PART OF THE FIL.E 
DEFINEO BY THE ACCESS WORD AND 
REL.ATIVE STARTING ADDRESS BY 
OTHER RUNS UNTIL SUCH TIME AS 
THE LOCKING PROGRAM UNLOCKS THE 
AREA, REMOVAL OF THIS EXCLUSIVE 
USE OF A BL.OCK IS BY WRITING 
INTO ANY PART OF THE BLOCK, 
ISSUING AN UNLOCK REQUEST AS 
DEFINED BE~OW, OR BY TERMINATING 
THE PROGRAM. 

REMOVE ANY LOGICAL LOCKS IMPOSED 
ON OTHER ACTIVITIES BY READ AND 
LOCK REQUESTS SUBMITTED BY THIS 
ACTIVITY FOR THE AREA OF THE 
FILE SPECIFIED BY THE ADDRESS 
AND LENGTH OF THE PACKET FOR 
THIS REQUEST. LOCKS ARE 
MAINTAINED BY BLOCK AND 
UNL.OCKING ANY PART OF A BLOCK 
UNLOCKS THE ENTIRE BLOCK. ALSO 
ONE UNLOCK REQUEST CAN UNLOCK 
SEVERAL BL.OCKS. 

STARTING AT THE RE~ATIVE SECTOR 
ADDRESS SPECIFIED IN WORD 6 OF 
THE PACKET, TRANSFER THE NUMBER 
OF wORDS SPECIFIED IN Hl OF 
WORD 5 FROM THE CORE AREA 
STARTING AT THE ADDRESS IN H2 OF 
WORD 5 TO FASTRANO, IF THE COUNT 
IS NOT A MULTIPL.E OF 28, WRITE 
ZEROES INTO THE REMAINDER OF THE 
L.AST SECTOR (ZERO PADDING IS NOT 
SIMULATED ON DRUM AND HENCE THE 
PARTIAL SECTOR IS NOT CHANGED), 
IF THE AREA BEING WRITTEN INTO 
IS NOT CURRENTLY ASSIGNED, 
EXPANSIoN OF THE FIL.E 15 AUTO­
MATIC UP TO THE MAXIMUM FROM 'HE 
ASG STATEMENT. THE WRITE 
OPERATION ALSO REMOVES ANY 
L.OCKS ON THE AREA WRITTEN IN 
THE SAME MANNER AS THE UNLOCK 
OPERATION DESCRIBED ABOVE, 
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TRACK SEARCH FIRST wORD 

POSITION SEARCH A~~ WOReS 

POSITION SEARCH FIRST WORD 
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STARTING AT THE RELATIVE SECTOR 
ADDRESS IN WORD 0 OF THE PACKET 
COMPARE EACH WORD ON FASTRAND 
WITH THE" IDENTIFIER IN WORD 7 OF 
THE PACKET UNTIL EITHER AN EQUAL 
COMPARE IS MADE OR THE ENO OF 
THE TRACK IS ENCOUNTERED (SECTOR 
ADORESS IS THE NEXT MULTISLE OF 
100 OCTAL). IF A COMPARE EQUAL 
IS FOUND, STORE THE RELATIVE 
SECTOR ADDRESS OF THE SECTOR IN 
WHICH THE FINO IS MADE IN WORD a 
OF THE PACKET AND READ AS MANY 
WORDS AS IS SPECIFIED IN Hl OF 
WORD 5 (OR TO THE END OF THE 
ASSIGNMENT wHICHEVER IS SMALLER) 
STARTING WITH THE BEGINNING OF 
THE SECTOR IN WHICH THE FINO WAS 
MADE. IF NO COMPARE EQUAL IS 
MADE BEFORE END OF TRACK, RETURN 
A NO FIND STATUS CODE. 

SAME AS TRACK SEARCH AL~ WORDS 
EXCEPT A COMPARISON IS MADE ONLY 
ON THE FIRST WORD OF EACH 
SECTOR, 

SAME AS TRACK SEARCH ALL WORDS 
EXCEPT COMPARISONS ARE MADE 
UNTIL A SECTOR ADDRESS WHICH IS 
A MULTIPLE OF 10000 OCTAL IS 
REACHED. 

SAME AS POSITION SEARCH ALL 
WORDS EXCEPT COMPARISONS ARE 
MADE ONLY ON THE FIRST WORD or 
EACH SECTOR. 

SINCE THE EXCLUSIVE USE OF FILES BY BLOCK INVOLVES AN 
INTERACTION BETWEEN ACTIVITY, IT BEHOOVES THE USERS TO INSURE 'HAT 
PROPER ORDER Is MAINTAINED IN SUBMITTING REQUESTS TO PREVENT TWO 
ACTIVITIES FROM LOCKING AGAINST EACH OTHER, AS AN AID IN 
DETECTING THIS INTERLOCK CONOITION THE 1/0 CONTROL CHECKS THE 
LENGTH OF TIME THAT AN ACTIVITY LEAVES A LOCK oN AN ITEM, IF AN 
ITEM IS LOCKED BY ANY ONE ACTIVITY FOR OVER 12 MINUTES, AT THE 
TIME OF THE UNLOCK SEQUENCE (EITHER A wRITE OR UNLOCK FUNCTION) A 
STATUS CODE OF 10 IS RETURNED TO THE PACKET INDICATING THAT 
EXCLUSIVE USE HAD TIMED OUT AND HENCE BEEN REMOVED, REMOVING 
EXCLUSIVE USE BY THIS MEANS ALLOWS THE LOCKED ACTIVITIES TO 
PROGRESS IN THE NORMAL MANNER AND THE LOCKING ACTIVITY NO LONGER 
INTERFERES. IF THE UNLOCK OPERATION IS THE RESULT OF A WRITE 
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REQUEST, THE WRITE FUNCTION IS NOT PERFORMED IF THE 10 STATUS CODE 
IS RETURNED. THE 10 STATUS COOE IS A~SO OBSERVED FOR A~~ LOCKED 
AREAS WHICH MUST BE UNLOCKEO IF A PACKET FORMAT ERROR IS DETECTED 
ON A SUBSEQUENT REQUEST WHEN TAKEN OFF OF THE CHANNEL LIST. THIS 
RESULTS FROM A CHANGE IN THE PACKET BY THE WORKER PROGRAM WHILE 
THE REQUEST IS LISTED AND AFTER ANY LOCK HAS ~EEN IMPOSED FO~ THE 
REQUEST IN ERROR. 

DURING NORMAL OPERATION THE FASTRAND HANDLER WILL PREPOSITION 
THE VARIOUS UNITS TO KEEP ACCESS TIME TO A MINIMUM. FOR THIS . 
REASON, THE POSITION FUNCTJON IS NOT NEEDED IN THE USER'S 
REPERTOIRE, 

THE POSITION SEARCHES ARE LEGAL ONLY IF THE GRANULARITY IS 
POSITION. THE TRACK SEARCHES ARE AVAILABLE FOR BOTH GRANULARITIES. 

10.4.~. RECOVERY 

RECOVERY SEQUENCES FOR THE FASTRANO HANDLER ARE KEPT ON 
MAGNETIC DRUM, ERRORS SIGNA~ED BY EXTERNAL INTERRUPTS WILL TRIGGER 
THE APPROPRIATE ATTEMPTS. THIS INCLUD!S OATA RECONSTRUCTION IN 
CASE OF A PHASE SHIFT ERROR. IF RECOVERY FAILS, ONE OF THE 
FOL~OWING MESSAGES IS DISPLAYED ON THE CONSOLE, THE ADORESS 
OISP~AYEO IS THE ADDRESS RETURNEO WITH THE STATUS CODE IN THE 
STATUS WORD ASSOCIATED WITH THE EXTERNAL INTERRUPT. THIS SECTOR 
ADDRESS MAY DIFFER FROM THE SECTOR IN ERROR BY UP TO TWO SECTORS 
BECAUSE OF HAROWARE BUFFERING. THE PHASE CHECK ERROR IS DISPLAYED 
ONLY IF THE DATA RECONSTRUCTION ROUTINE COULD NOT DETERMINE THE 
CORRECT FORMAT OF THE SECTOR: ONLY IF EITHER A BIT IS MISSED ON 
READING RESULTING IN AN IMPROPER SHIFT SENTINEL OR IF THE DISTANCE 
FROM POINT OF ERROR TO POINT OF DETECTION IS MORE THAN 11 BITS, 

MESSAGE RESPONSES COMMENTS 

CIA PHASE-Oo FUNC A,G 

CIA NONREC-07 FUNC A,G 

CIA UNDADD-14 FUNC A,G 

SINGLE PHASE CHECK ERROR IN A 
SECTOR NOT RECONSTRUCTIBLE. 

MORE THAN ONE PHASE ERROR IN 
THE ADDRESSED SECTOR, 

THE SpECIFIED ADDRESS COU~D 
NOT BE LOCATED WITHIN 150 MS. 
IF THE ADDRESS IS WITHIN THE 
RANGE OF THE SUBSySTEM, THEN 
A PROBLEM EXISTS IN THE 
SUBSYSTEM. OTHERWISE THE POINT 
OF ERROR IS HARDWARE OR 
SOFTWARE EXTERNA~ TO THE 
FASTRAND SUBSYSTEM. 
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CIA UNDFNC-50 FUNC A,G 

CIA INTRLK-5~ FUNC A,G 

CIA WRITER-60 FUNC A,G 

C/U UNEXP-XX FUNC A,G 

10,5, ARBITRARY DEVICE HANDLER 

10.5,1, GENERAL 

10 
SEC TION: 

CHARACTER COUNT AND SECTOR 
MARK SIGNAL NOT COMPATIB~E. 

PAGE: 

THE FUNC FIELD (NUMERIC FOR 
THIS CODE) CONTAINS A VALUE 
NOT DEFINE FOR FASTRANO. I~ 
THE FUNCTION IS IN THE 
REPERTOIRE THE SUBSYSTEM IS AT 
FAULT.OTHERWISE THE ERROR IS 
EXTERNAL TO THE FASTRAND 
SUBSYSTEM, 

NON-EXISTENT OR INOPERABLE 
APDRESS REFERENCED. WRITE 
LOCKOUT SWITCH INHIBITING 
REFERENCE, POWER DOWN, ETC. 

LOSS OF ON-TRACK SIGNAL. 

THE INTERRUPT STATUS CODE XX 
IS NOT EXPECTED FOR THE GIVEN 
FUNCTION. 

THE ARBITRARY DEVICE HANDLER IS PROVIDED TO HANDLE: 

1. SUPPORT OF SPECIAL I/O DEVICES 
2. SUPPORT OF STANDARD DEVICES IN AN UNUSUAL MANNER 
3, SUPPORT OF MAINTENANCE ROUTINES 

THE NEED FOR FILE PRIVACY AND PROTECTION OF FILES BY THE EXEC 
DICTATES THAT ON MAGNETIC DRUM SUBSYSTEMS ONLY THE EXEC HANDLERS 
AND THE MAINTENANCE ROUTINES CAN BE ALLOWED DIRECT REFERENCE TO 
1/0 INSTRUCTIONS. 
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10.5.2. OPERATION 

THE ARBITRARY DEVICE HANDLER IS ENTERED BY A ~INKAGE TO THE 
EXEC OF THE FORM: 

LA AQ. PKT AOOR 
ER IOARBS OR IOAXIS 

WHERE PKT ADDR SPECIFIES THE LOCATION OF A FILE CONTROL TABLE 
OUTLINING THE OPERATION TO BE PERFORMED, THE ENTRANCE TAG IOARBS 
CAUSES IMMEDIATE RETURN OF CONTROL, THE lOAX1S ENTRANCE CAUSES 
THE REFERENCING ACTIVITY TO EXIT WITH CONTROL COMING BACK TO T~E 
PROGRAM AT THE APPROPRIATE INTERRUPT ACTIVITY SPECIFIED IN THE 
REQUEST PACKET, 

FOR IOARB$ CONTROL IS RETURNED IN LINE AS SOON AS THE REQUEST 
IS EITHER LISTED OR THE OPERATIONS HAVE BEEN INITIATED, 
PERFORMANCE OF THE OPERATIONS MAY OR MAY NOT BE COMPLETE AT TH.T 
TIME. 

THE FORMAT OF THE ARBITRARY DEVICE HANDLER FILE CONTROL TABLE 
IS AS FOLLOWS: 
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05 00 

~-.-----------.----------------------------------------------INTERNA~ FI~E NAME (WORD 1) • • 
--------------------.---------~------------------------------02 : INTERNA~ FI~E NAME (WORD 2) • • 
------.----------.-------------------------------------------03 :USED BY EXEC :ACT 10 : EI INTERRUPT ACTIVITY AODRESS: 

-------------------------------------------------------------04 : :ACT 10 :MONITOR INTERRUPT ACTIVITY AgO: 

------------------------------------------------~------------05 : STATUS :TIME OUT:TIME INO: FUNCTION STRING : 

-------------------------------------------------------------06 : INITIA~ ACCESS WORD 1 : 

-~-----------------------------------------------------------07 : FINAL ACCESS WORD 1 : 

-------------------------------------------------------------• • • • • • 

: 
: 
: 

------------------------.---.-------.------------------------: INITIAL ACCESS WORD N : 

---------._------_.-----------.------------------------------: FINA~ ACCESS WORD N : 

---._---------.----------------------------------------------
WORD 1 ANO WORD 2 THE INTERNAL, FI~E NAME BY WHICH THE FILE IS 

REFERENCED, THIS 15 EITHER THE SAME NAME AS THE EXTERNAL 
NAME SPECIFIED IN AN A5G STATEMENT OR IS EQUATED TO AN 
EXTERNAL NAME BY A USE STATEMENT. 

WORD 3 Tl-USED BY THE SYSTEM. 
53-NUMERIC IDENTITY GIVEN TO THE EXTERNAL INTERRUPT 

ACTIVITY. THIS FIELD CAN BE LEFT AS ZERO AS FOR 
THE TAPE OR DRUM HANDLER PACKET IF NO 
SYNCHRONIZATION IS TO BE DONE WITH THIS 
ACTIVITY. 

H2-ADDRESS AT WHICH CONTROL IS TO BE GIVEN UPON 
OCCURRENCE OF AN EXTERNAL INTERRUPT, 

WORD ~ THIS WORD IS SIMILAR TO WORD 3 EXCEPT FOR A 
MONITOR INTERRUpT CAUSING ,INITIATION RATHER THAN AN 
EXTERNAL INTERRUPT 

WORD 5 51-STATUS COOE INDICATING THE DISPOSITION OF THE REQUEST, 
52-THE NUMBER OF SIX SECOND INTERVALS THE CHANNEL SHOULD 
BE TIMED BEFORE THE LACK OF A MONITOR OR EXTERNAL 
INTERRUPT IS TO BE CONSIDERED AN ERROR. THE VA~UE 1 
CORRESPONDS TO 6 SECONDS, 2 TO 12 SECONDS, ETC. 
53-INDICATES THE DISPOSITION OF A TIME OUT CONDITION. IF 
THIS FIE~O IS NOT ZERO AND AN OPERATION IS LEFT 
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OUTSTANDING ON A CHANNEL FOR A TIME IN EXCESS OF THE VALUE 
OF S2 OF THIS WORD' A UNIQUE STATUS eOCE IS RETURNED TO 
THE PACKET. IF THE FIELD IS ZERO A TIME OUT MESSAGE IS 
DISPLAYED ON THE CONSOLE ANO THE RESPONSE IS RETURNED. 
H2·A STRING OF OCTAL DIGITS DEFINING THE oPERATIONS (SEE 
BELOW) 

WOR06,8, ••• ,N-l THE INITIA~ ACCESS WOReS TO BE USED TO CONTROL 
THE CHANNEL.. 

WORD 7,9, •• "N THE FINAL STATE OF ACCESS WORDS 6,8., •• N-l 
RESPECTIVEL.Y. 

THE ONLY FINAL ACCESS WORDS WHICH ARE SAVED BY THE HANDLER ARE 
THOSE USEe TO INITIATE INPUT OR OUTPUT TRANSFERS, THE ACCESS 
WORDS FOR FUNCTION TRANSFERS ARE NOT SAVED. 

THE INITIATION STRING IN H2 OF WORD 5 CONSISTS OF A GROUP OF 
3-SIT BYTES INTERPRETED FROM ~EFT TO RIGHT (BITS 17-15 IS THE 
FIRST BYTE). THE ASSIGNED CODES ARE: 

o END OF STRING 
1 INITIATE FUNCTION MODE WITHOUT MONITOR (LFC) 
2 INITIATE FUNCTION MODE WITH MONITOR (LFCM) 
3 INITIATE OUTPUT MODE wITHOUT MONITOR (~OC) 
~ INITIATE OUTPUT MODE WITH MONITOR (LOCM) 
5 INITIATE INPUT MODE WITHOUT MONITOR (LIC) 
6 INITIATE INPUT MODE WITH MONITOR (LICM) 

STARTING AT THE LEFT OF THE STRING, THE opERATIONS ARE CARRIED 
OUT AS DIRECTED, AS THE INITIATION STRING IS INTERPRETED, 
SUCCEEDING PAIRS OF ACCESS WOROS ARE REFERENCEO. THE FINAL ACCESS 
WORD OF THE PRECEDING OPERATION IS STORED AND THE INITIA~ AC~ESS 
WORD FOR THE CURRENT OPERATION IS LOADED. AT MOST, 6 MODES CAN BE 
SPECIFIED IN THE INITIATION STRING. AS A PRACTICAL LIMIT THE 
COMBINED LENGTH OF ALL EXTERNAL FUNCTION BUFFERS IS SET AT 9, 
EXCEEDING THIS COUNT IS CONSIDERED TO BE A PROGRAM LOGIC ERROR AND 
CAUSES REFERENCE TO THE ERROR MODE RETURN POINT wITH, A STATuS 
CODE OF 21. AS AN EXAMPLE OF STRING INTERPRETATION, IF AN INPUT 
OPERATION IS TO BE PERFORMED WITH TERMINATION BY AN EXTERNAL 
INTERRUPT, THE INITIATION STRING COU~D BE 210000 OCTAL WITH TWO 
SETS OF ACCESS WORO. THE FIRST OPERATION BY THE ARBITRARY DEVICE 
HANDLER WOULD BE TO ~OAD INPUT CHANNE~ ASSIGNED TO THE FILE NAME 
SPECIFIED IN THE PACKET USING THE ACCESS WORD IN WORD 6. THIS 
WOU~D BE FOLLOWED BY A LOAo FUNCTION CHANNE~ USING THE ACCESS WORD 
IN WORD 8 TO LOCATE THE FUNCTION WORO. UPON OCCURRENCE OF AN 
EXTERNAL INTERRUPT, THE FINAL INPUT ACCESS WORD WOULD BE STORED IN 
WORD 7 OF'THE PACKET AND THE FINAL FUNCTION ACCESS WORO WOULD BE 
STORED IN WORD 9. 
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THE USER CAN SPECIFY THE ABOVE LISTED INSTRUCTIONS IN ANY 
DESIRED ORDER TO PERFORM A PARTICULAR I/O OPERATION. WHENEVER A 
MONITORED INSTRUCTION IS ENCOUNTERED, THE ARBITRARY DEVICE HANDLER 
HALTS FURTHER INTERPRETATION OF THE STRING UNTIL THE PARTICULAR 
MONITOR OCCURS. THE WORKER MUST MAKE CERTAIN THAT THE PROPER 
INSTRUCTIONS AR~ MONITOREO TO INSURE THAT THE RESPECTIVE ACCESS 
WORDS 00 NOT GET OVERLAYED I.E. IF TWO SUCCESSIVE OPERATIONS ARE 
INITIATE OUTPUT TRANSFER, THE FIRST ONE SHOULD BE WITH MONITOR 
UNLESS THE TIME BETWEEN 1/0 INSTRUCTION EXECUTIONS ALLOWS FOR 
TRANSFER OF ALL WORDS OF THE FIRST OUTPUT BUFFER. TO OETERMINE 
WHETHER OR NOT AN ACCESS WORD HAS SUFFICIENT TIME TO COUNT DOWN 
BETWEEN INITIATION OF OPERATIONS BY THE ARBITRARY DEVICE HANDLER 
AND HENCE POSSIBLY ALLOW OPERATING AT TIMES WITHOUT A MONITOR, THE 
MINIMUM TIME BETWEEN EXECUTION OF THE 1/0 INSTRUCTIONS BY THE 
ARBITRARy DEVICE HANDLER IS AT LEAST 10 MICROSECONDS (THIS VARIES 
UPWARD DEPENDENT UPON OPERATION, OVERLAPPING DATA TRANSFERS, E,e), 
FOR SUCH SEQUENCES AS A FUNCTION TRANSF~R OF A SINGLE WORD EF 
BUFFER FOLLOWED BY AN OUTPUT TRANSFER THIS IS SUFFICIENT TIME FOR 
THE FUNCTION TRANSFER TO BE COMPLETED BEFORE OUTPUT TRANSFER IS 
INITIATED WITHOUT THE NECESSITY OF MONITORING THE FUNCTION 
TRANSFER. 

THE APPEARANCE OF MONITORED MODES DOES NOT NECESSARILY INOICATE 
THE NEED FOR A MONITOR COMPLETION ACTIVITY (SPECIFIED IN WORe 4) 
AS THE ARBITRARY DEVICE HAND~~R INTERPRETS INTERMEDIATE MONITOR 
MODES. A MONITOR ACTIViTY IS REQUIRED IF EITHER 1) THE LAST MOOE 
IN A STRING IS WITH MONITOR OR 2) THE LAST MODE IS NOT MONITORED 
AND NO EXTERNAL INTERRUPT IS EXPECTED TO SIGNAL CONCLUSION OF THE 
MODE ESTABLISHED AS A RESU~T OF THE FINAL MODE. IF ANy MONITORED 
MODES PRECEDE THE FINAL MODE, WHETHE~ OR NOT A WAIT FOR EXTERNAL 
INTERRUPT SHOULD BE DONE AFTER THE FINA~ 1/0 INSTRUCTION 1$ 
EXECUTED IS DETERMINED BY A NONZERO VALUE IN H2 OF WORe ~. . FOR 
EXAMPLE, AN INPUT DRUM OPERATION IS NORMALLY TERMINATED WITHOUt 
INTERRUPT HENCE THE SEQUENCE LFC, LICM, LFC IS USED ANO A MONITOR 
INTERRuPT ACTIVITY IS SPECIFIED AND EXECUTED WITHOUT WAITING ArTER 
SENDING OUT THE SECOND FUNCTION FOLLOWING THE INPUT MONITOR 
INTERRUPT. WHEREAS AN OUTPUT DRUM OPERATION IS NORMALLY TERMINATED 
WITH INTERRUPT, HENCE THE SEQUENCE LFC, LOCM, LFC MAY BE USED . 
WITHOUT A MONITOR INTERRUPT ACTIVITY IN WHICH CASE AN EXTERNAL 
INTERRUPT IS WAITED FOR AFTER SENDING OUT THE SECONe FUNCTION. 

REGARDLESS of THE MANNER IN WHICH THE ARBITRARY DEVICE HANDLER 
GIVES CONTROL TO THE INTERRUPT ACTIVITY, IN ALL CASES, THE INPUT 
AND OUTPUT ACTIVE STATES ARE CLEARED ON THE PARTICU~AR CHANNEL BY 
EXECUTION OF THE DISCONNECT INPUT IN CHANNEL (Ole) AND OISCONN~CT 
OUTPUT IN CHANNEL (COC) BEFoRE_ CONTROL IS GIVEN TO THE 'NTERRU~T 
ACTIVITY, 

WHEN A FUNCTION MODE IS CALLED FOR, THE HANDLER WILL INSERT THE 
PROPER UNIT OESIGNATOR OR ADO THE PROPER BASE ADDRESS TO THE 
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RELATIVE ADDRESS OF THE FUNCTION WORD. ALSO, AT THAT TIME, IF THE 
CHANNEL CONTAINS EQUIPMENT SHARED BY OTHER ASSIGNMENTS IT MAY BE 
NECESSARY TO PERFORM CERTAIN ERROR CHECKING TO PREVENT LEAVING THE 
CHANNE~ IN AN INDETERMINATE STATE AND TO PREVENT INTRUSION UPON 
OTHER ASSIGNMENT PRIVACY. NONSTANDARD SPECIAL I/O DEVICES ARE 
ASSIGNED eY CHANNEL ANO THE ARBITRARy DEVICE HANO~ER MAKES NO 
MODIFICATIONS TO THE FUNCTION WORDS FOR THESE OEVICES. 

THE FUNCTION BUFFER FOR MAGNETIC TAPE OR MASS STORAGE CHANNELS 
IS LIMITED TO A WORD COUNT OF ONE WORD EXCEPT FOR SEARCH FUNCTIONS 
IN WHICH CASE A SECOND WORD, THE IDENTIFIER, AND FOR IlIA TAPES A 
THIRD WORD, THE MASK. ARE ALLOWED. FOR OTHER THAN THESE CASES IN 
A MULTIP~E WORD EF BUFFER, EACH WORD IS MODIFIED BY THE UNIT 
DESIGNATION AND SUBJECTED TO THE PARTICULAR TESTS BASED ON 
EQUIPMENT TYPE. 

WORD 3 AND WORD ~ OF THE PACKET MAY BE USED TO SPECIFY INTERRUPT 
ACTIVITIES ONE OF WHICH WI~~ BE EXECUTED WHEN THE CORRESPONDING 
INTERRUPT OCCURS. WORD 3 SPECIFIES THE ACTIVITY TO BE EXECUTED IN 
CASE OF AN EXTERNAL INTERRUPT, THE LOWER HALF OF THE WORD GIVES 
THE ACTIVITY STARTING ADDRESS AND S3 IS SET TO THE ACTIVITY 
IDENTITY IF SYNCHRONIZATION IS NECESSARY, THE CR SAVE AND PRIORITY 
ARE ASSUMED Bll THROUGH A5 AND Rl THROUGH R3 AND TOP PRIORITY 
RESPECTIVE~Y. AN El ACTIVITY MUST ALWAYS BE GIVEN WHETHER A 
MONITOR INTERRUPT IS TO BE USED OR NOT. THE MONITOR ACTIVITY IS 
DEFINED IN THE FOURTH WORD IN THE SAME FORMAT AS THE EI ACTIVITY, 
IF BOTH A MONITOR ANO AN EXTERNAL INTERRUPT OCCUR, THE EXTERNAL 
INTERRUPT ACTIVITY IS GIVEN CONTROL AND OCCURRENCE OF THE MONITOR 
INTERRUPT CAN BE DETERMINED BY EXAMINING THE ACCESS WORD. WHEN 
CONTROL IS GIVEN TO THE INTERRUPT ACTIVITY. AO IS ~OAOED WITH THE 
PACKET ADDRESS AND FOR THE EI ACTIVITY A1 CONTAINS THE EXTERNAL 
INTERRUPT STATUS WORD, 

UPON COMP~ETION OF AN I/O OPERATION BY THE ARBITRARy DEVICE 
HANDLER, A STATUS CODE IS STORED IN 51 OF WORD 5 OF THE REQUEST 
PACKET DENOTING THE CONDITIONS OF THE COMPLETION. ALL CODES FROM 
20 TO 37 CAUSE THE ACTIVITY TO BE TERMINATED AND HENCE ARE NOT 
OaSERVEO BY THE EXECUTING PROGRAM UNLESS AN ERROR TERMINATION 
ACTIVITY IS CALLED FOR (PREVIOUS REFERENCE TO IERRS), IF ENTRANCE 
TO THE ARBITRARY DEVICE HANDLER IS VIA IOARBS' THE REFERENCING 
ACTIVITY RE~ENTRY IS SET TO THE TERMINATION POINT AND NO INTERRUPT 
ACTIVITIES SPECIFIED IN THE REQUEST PACKET ARE INITIATED. FOR 
ENTRY VIA IOAXIS, THE REFERENCING ACTIVITY HAS TERMINATED ~ND 
HENCE THE USER CAN CONSIDER THE Rf-ENTRY TO THE ERROR TERMINATION 
POINT AS BEING MADE BY THE INTERRUPT ACTIVITY OF THE PACKET EXeEPT 
FOR THE SWITCHING PRIORITY BEING THAT OF THE PARENT RATHER THAN 
THE HIGH LEVE~ NORMAL~Y GIVEN TO INTERRUPT ACTIVITIES. THE STATUS 
CODES ARE AS FO~LOWS: 
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00 REQUEST HAS BEEN COMPLETED AND AN INTERRUPT OCCURRED. 
NORMAL COMPLETION IS TO BE DETERMINED BY THE PROGRAM. 

PAGE: 

01 THE SPECIFIED TIME INTERVAL HAS EXPIRED WITHOUT AN 
INTERRUPT OCCURRING. THE OPERATOR RESPONSE TO THE TIME 
OUT MESSAGE IS IN THE Al REGISTER IN FIE~DATA (A,B,D,E, OR 
G) IF THE TIME INC FIELD (S3 OF WORD 5) IS ZERO, OTHERW!SE 
THE Al REGISTER IS SET TO ZERO AND NO TIME OUT MESSAGE 
IS DISPLAYED. 

02 THE SPECIFIED UNIT WAS PREVIOUSLY DECLARED DOWN EITHER 
IN RESPONSE TO A TIME OUT (STATUS CODE 01 ABOVE) OR AS A 
RESULT OF AN UNSO~ICITED KEYIN. 

20 A VALUE OF ZERO SPECIFIED FOR TIME OUT, 

21 EF BUFFER OF OTHER THAN ONE WORD ON A MAGNETIC TAPE OR 
MASS STORAGE CHANNEL ANO NOT A SEARCH OPERATION OR MORE 
THAN A TOTAL OF 9 EF WORDS IN AL~ EF BUFFERS COMBINED, 

22 THE ARBITRARY DEVICE HAND~ER CAN NOT BE USED FOR THE 
DEFINEO DEVICE OR NO ASSIGNMENT HAS BEEN MADE FOR THE 
DEVICE, 

23 THE ADDRESS SPECIFIED IN THE AO REGISTER IS NOT WITHIN 
PROGRAM LIMITS 'OR OEFINES A PACK~T SP~IT BETWEEN THE 
INSTRUCTION ANO DATA BANKS OF THE PROGRAM. 

2~ THE BITS IN THE INITIATION STRING CONTAIN AN I~LEGAL VA~UE. 

25 AN 1/0 ACCESS WORD REFERS TO A BUFFER WHICH IS WHOLLY 
OR IN PART OUTSIDE OF THE PROGRAM AREA OR SP~IT BETWEEN 
THE INSTRUCTION AND OATA BANK OF THE PROGRAM. FOR 
MAINTENANCE ROUTINES THIS APPLIES TO A DRUM ADDRESS p~US 
ACCESS WORD COUNT BEING OUTSIDE OF THE ASSIGNMENT. 

26 ILLEGAL STARTING ADORESS GIVEN FOR AN INTERRUPT ACTIVITY. 
THIS ALSO COVERS THE CASE OF THE LAST MODE BEING WITH 
MONITOR BUT NO MONITOR INTERRUPT ACTIVITY SPECIFIED, 

27 A REQUEST WAS MAOE TO THE ARBITRARY DEVICE HANDLER WiTH 
THE STATUS WORD (WORD 5) INITIAL~Y NEGATIVE INDICATING 
A POSSIBLE PROGRAM LOOP, 

40 THE REQUEST IS EITHER ~ISTEO OR IN THE PROCESS OF BEING 
SERVICED, 
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THE STATUS CODE OF 40 MAY STIL~ EXIST WHEN CONTRO~ IS RETURNtO 
AT THE LINE FOLLOWING THE REFERENCE TO lOARBS. HENCE THE PACKET 
CAN BE TESTED AND REFERENCE MADE TO WAITS OR WANYS IN THE SAME 
MANNER AS OTHER I/O PACKETS. THE ~O CODE IS REP~ACEO UPON 
INTERRUPT OR TIME OUT. THE TEST INSTRUCTION SHOU~D REFERENCE THE 
PACKET AODRESS p~US 4. 

THE MAXIMUM VALUE TO BE USED FOR THE TIME OUT FOR THE ARBITRARY 
DEVICE HANDLER MAY BE OICTATED AT SYSTEM GENERATION TIME BY 
CHANNEL, THIS CAN PROTECT REAL-TIME ACCESS FROM EXTENDED 
OPERATIONS SUCH AN LENGTHY SEARCHES ON MAGNETIC TAPE, IF A 
CHANNEL TIMES OUT, CONTROL WILL BE GIVEN TO THE EXTERNAL INTERRUPT 
ACTIVITY WITH A STATUS CODE OF 01 IN THE PACKET. IF THE TIME 
INDICATOR (53 OF WORD 5) IS SET TO ZERO, CONTRO~ IS NOT SWITCHED 
TO THIS ROUTINE UNTIL THE OPERATOR RESPONDS TO THE MESSAGE 

C/U IOARB TIMEOUT ABDEG 

THE SING~E CHARACTER RESPONSE IS IN THE Al REGISTER. 

THE EXEC DOES NOT PROVIDE FOR LOGGING FOR REFERENCES MADE TO 
DEVICES VIA THE ARBITRARY DEVICE HAND~ER. THE US~R HAS THE MEANS 
OF ENTERING INFORMATION IN THE LOG FOR THIS MODE OF OPERATIO~. 

REQUESTS FOR THE ARBITRARY DEVICE HAND~ER ARE TAKEN FROM A 
CHANNEL QUEUE WHICH MAY OR MAY NOT HAVE INTERMIXED REQUESTS FOR 
THE OTHER DEVICE HANDLERS. CONTROL OF THE CHANNEL IS GIVEN TO THE 
ARBITRARY DEVICE HANO~ER FOR THE ~ENGTH OF TIME NECESSARY TO ISSUE 
ALL MODES IN THE STRING AND RECEIVE REQUESTED INTERRUPTS ON THE 
CHANNEL. UPON OCCURRENCE OF ALL INTERRUPTS REQUESTED, THE PROPER 
INTERRUPT ACTIVITY IS REGISTERED AND THE CHANNEL QUEUE IS EXAMINED 
FOR THE NEXT REQUEST, HENCE IF MORE THAN ONE ASSIGNMENT IS MADE 
ON A CHANNE~, NO KNOWLEDGE OF THE STATE OF THE CHANNEL CAN BE 
CARRIED OVER FROM ONE REQUEST TO THE ARBITRARY DEVICE HAND.LER TO 
THE NEXT. 

10.6, COMMUNICATIONS MU~TIP~EXOR HANO~ER 

10,6,1. GENERAL 

THE COMMUNICATIONS MULTIPLEXOR HANDLER IS DESIGNED TO PRESENT A 
COMMON FOCAL POINT BETWEEN THE MULTITUOE OF AVAI~AB~E REMOTE 
TERMINAL DEVICES AND THE PROGRAMS TO BE EXECUTED ON THE UNIVAC 
1108. THE DIVERSITY OF AVAI~ABLE HARDWARE DICTATES A GENERAL 
ROUTINE UPON WHICH THE VARIANCES OF EACH APPLICATION CAN BE BUILT, 

THE WORKER PROGRAM TO WHICH COMMUNICATIONS OEVICES ARE ASSIGNED 
MUST BE OPERATED AS A REA~-TIME PROGRAM, THIS IS A RESU~T OF THE 
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HIGH PRIORITY WHICH MUST BE GIVEN TO COMMUNICATIONS INTERRUPT 
PROCESSING, BATCH PROGRAMS ARE ABLE TO UTI~IZE THE LINE TERMINAL 
DEVICES THROUGH THE SYSTEM FURNISHED SYMBIONTS RATHER THAN DIRECT 
ASSIGNMENT, EACH WORKER PROGRAM TO WHICH COMMUNICATION OEVICES 
ARE ASSIGNED MUST REGISTER AN ERROR ROUTINE WITH THE EXECUTIVE 
SYSTEM so THAT THE WORKER PROGRAM MAY BE PROPER~Y NOTIFIED 
CONCERNING OPERATING CONTiNGENCIES. THE ERROR ROUTINE IS TO ae 
REGISTEREO VIA ER IERRs FOR THE 'ERR MODE' ENTRY DESCRIBED UNDER 
THE SUPERVISOR, INTERRUPT PROCESSING, pROGRAM CONTINGENCY, 
FAILURE OF THE WORKER PROGRAM TO REGISTER AN ERROR ROUTINE WILL 
CAUSE THE WORKER PROGRAM TO BE TERMINATED AS DESCRIBED SHOU~O .N 
OPERATING CONTINGENCY OCCUR. 

10,6,2. EQUIPMENT 

COMMUNICATIONS DEVICES MAY BE ATTACHED TO 1108 CHANNELS THROUGH 
THREE TYPES OF SUBSYSTEMS: 

COMMUNICATIONS TERMINAL, SYNCHRONOUS (CTS) 
WORD TERMINAL, SYNCHRONOUS (WTS) 
COMMUNICATIONS TERMINAL MODULE CONTROLLER (eTMC) 

EACH OF THESE TYPES OF SUBSYSTEMS CAN INTERFACE WITH VARIOUS 
SPEED DEVICES WITH DIFFERENT BITS PER CHARACTER AND NUMEROUS OTHER 
FEATURES WHICH PERMIT THESE SUBSYSTEMS TO BE TAILORED FOR THE 
APPLICATION, 

THE CTS AND WTS SUBSYSTEMS OPERATE IN THE INTERNA~LY SPECIFIED 
INDEX (lSI) MOOE WITH ONLY ONE REMOTE TERMINAL CONNECTED TO A tPu 
1/0 CHANNEL AT ANY ONE TIME. THE COMMUNICATIONS HANDLER SUPPORTS 
ONLY SECOND LEVEL OPERATION FOR THE CTS AND WTS SUBSYSTEMS. T~E 
MAIN CONCERN IN THE DESIGN OF THESE DEVICES IS INTERFACING THE 
UNIVAC 100~ AS A REMOTE CARD PROCESSOR OR IN COMMUNICATING WITH 
ANOTHER CPU AT ANOTHER SITE. THE BASIC DIFFERENCE BETWEEN THESE 
TWO DEVICES IS THE ABILITY TO ASSEMBLE CHARACTERS INTO COMPUTER 
WORD ON INPUT TO THE COMPUTER AND OISASSEMB~E ON OUTPUT BY THE 
WTS. THE ASSEMBLY PROCESS PACKS SIX 6-6IT CHARACTERS INTO A 36 
BIT WORD WITH THE FIRST CHARACTER INTO BITS 35-30 THE NEXT INTO 
29-2~ ETC. THE WTS ALSO GENERATES THE START OF MESSAGE, END OF 
MESSAGE AND MESSAGE PARITY CHARACTERS. 

THE CTMC ~INE TERMINA~S OPERATE IN THE EXTERNAL~Y SPECIFIED 
INDEX (ESX) MocE I.E. EACH TRANSF~R IS ACCOMPANIED BY AN ADDRESS 
WHICH IDENTIFIES THE EXTERNAL LINE TO OR FROM WHICH THE TRANSFER 
IS DIRECTED AND EACH ADDRESS HAS A DISTINCT 1/0 ACCESS WORD 
ASSOCIATION. THESE SUBSYSTEMS MULTIPLEX UP TO 6~ LINE TERMINALS 
ON A SINGLE I/O CHANNEL. THESE SUBSYSTEMS CAN IN TURN SE 
MULTIPLEXED THROUGH A SCANNER/SELECTOR. THE COMMUNICATIONS 
HANDLER SUPPORTS BOTH FIRST AND SECOND LEVEL OPERATIONS FOR CTMC 
LINE TERMINALS, FOR EACH DATA TRANSFER IN ESI MODE, AN ESI 
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AODRESS ACCOMPANIES THE DATA TO IDENTIFY THE APPROPRIATE ACCESS 
CONTROL WORD (ACW) TO BE USEe. THE SYSTEM BASE ADDRESS FOR AL~ 
ESI ACW'S IS 002000 FOR MAIN MEMORY IN ORDER FOR THE 'SYSTEM TO 
UTILIZE THE MEMORY OVER~AP FEATURE. A GROUP OF 6~ CONSECUTIVE . 
ADDRESSES (1 FOR EACH LINE TERMINAL) IS SET ASIDE FOR EACH CTMe 
DEFINED AT SYSTEM GENERATION TIME, THE BASE ADDRESS FOR EACH 
INDIVIOUAL CTMC IS IN INCREMENTS OF 6~ ARRANGED ACCORDING TO 
CHANNEL PRIORITY STARTING AT THE SYSTEM BASE ADDRESS, THUS A 
SYSTEM WITH TWO CTMe's ON CHANNELS ~ AND 5 WOULD USE 002000 AS THE 
CTMC BASE VALUE FOR THE C1MC ON CHANNEL 4 AND 002100 WOULD BE USEO 
AS THE CTMC BASE VALUE FOR THE C1MC ON CHANNEL 5. 

THE COMMUNICATIONS HANDLER IS WRITTEN ON THE ASSUMPTION THAT 
THE USER PROGRAM IS WRITTEN TO INTERFACE WITH A PARTICULAR TYPE 
HAROWARE ANO IN THIS RESPECT ASSUMES THAT THE BUFFERS ARE 
ORGANIZED ACCORDINGLY, SUCH AS PACKING CHARACTERS INTO WOReS FOR 
WTS, SETTING UP FOR CODE CONVERSION, PROVIDING START, END, AND 
PARITY CHARACTERS FOR cTS, ETC, THE AMOUNT of TIME AVAILABLE TO 
PROCESS BUFFERS DICTATES THAT EXEC ACTION BE KEPT TO A MINIMUM AND 
HENCE DISALLOWS CHARACTER MANIPULATION. FOR OTHER THAN BUFFER 
FORMAT AND TIME CONSIDERATIONS, THE USER NEED NOT BE AWARE OF 
WHICH HARDWARE ARRANGEMENT IS BEING EMP~OYEO. THE SYSTEM SYMBIONT 
ROUTINES AND DEMAND MODE FUNCTIONS SUPPORT DEVICES ON ALL THREE 
SUBSYSTEM TYPES. 

10.6.3. ASSIGNING LT DEVICES 

AT SYSTEM GENERATION TIME EACH CHANNEL MUsT BE COMPLETELY 
DEFINEO. FOR COMMUNICATIONS DEVICES THIS INC~UDES SPECIFYING THE 
SUBSYSTEM TYPE AND TYPE OF ~INE TERMINA~ DEVICE CONNECTED TO EACH 
REMOTE ~lNE .(BITS PER CHARACTER, SPEED, FIXED OR COMMON CARRIER 
~INE, ETC), AT THAT TIME VARIOUS DEVICES CONNECTED TO A SINGLE 
~INE AND PROGRAMMED AS A UNIT (ONE INPUT, ONE OUTPUT AND/OR ONE 
DIALING UNIT), ARE GIVEN AN ~T GROUP IDENTITY. THIS IDENTITY IS 
USED IN ASSIGNING COMMUNICATIONS DEVICES, 

THE ARBITRARY UNIT/CHANNE~ ASSIGNMENT FORMAT OF THE ASG CARD IS 
USED To ASSIGN THESE DEVICES. THIS IS 'NAME, TYPE' WHERE 'NAME' IS 
AN EXTERNAL SYMBO~ TO BE RE~ATED TO A INTERNA~ SyMBOL BY THE USE 
COMMAND OR THE INTERNA~ SYMBO~ ITSELF IN WHICH CASE NO ust IS 
REQUIREO AND 'TYPE' IS THE LT GROUP IDENTITY DEFINING THE 
EQUIPMENT. A~L GROUPS WITH THE SAME TYPE DEvICES ARE GIVEN THE 
SAME GROUP IDENTITY, 

A THOROUGH OESCRIPTION OF CHANNEL DEFINITION IS GIVEN IN THE 
CHAPTER ON SYSTEM SETUP, 
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10,6.4. THE ~T CONTROL TAB~E 

THE USER CONTRO~S THE OPERATIONS ON EACH LT GROUP THROUGH A 
TABLE CONSTRUCTED IN HIS PROGRAM. EACH LT GROUP IS CONTROLLED 6Y 
A SINGLE LT CONTROL TABLE FROM THE INITIALIZE TO THE TERMINATE 
REQUEST (SEE NEXT SECTION). A NEW TABLE CAN BE uSED ON A 
SUBSEQUENT INITIA~IZE AFTER TERMINATE. THE LT TABLE IS SUBDIVIDED 
INTO THREE PARTS' OUTPUT (wORDS 3·6), INPUT (wORDS 7-10), ANO DIAL 
(WOReS 11-12). ANY TRAILING PARTS CAN BE OMITTEO'SIMPLY BY NOT 
COOING, BUT OMISSION OF AN INTERMEDIATE PART MUST BE ACCOUNTED FOR 
BY A BLANK AREA. THE ORGANIZATION OF THE LT TABLE IS AS FO~LOWS: 
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05 00 

-------"------------------------------------------------------INTERNA~ FILE NAME (WORD 1) • • 
-------------------------.----------.. ------------------------02 : INTERNAL FILE NAME (WORD 2) : 

----.--------------------------------------------.------------O~ tOUT STAT :EXEC USE :OUT USAGE: OUT COMPLETE ACTIVITY • • 
-.------------------------------------------------------------O~ : OUT CHAR COUNT OR 0 FOR POOL:OUT BUFFER OR POOL START • • 
--------------------------------------------------------------os : END OF OUT BACKUP QUEUE :START OF OUT BACKUP QUEU~ : 

--------------------------------------------------------------06 : PARTIA~ BuFFER CHAR COUNT : BUFFER TRANSFER TIME • • 
--------------------------------------------------------------07 :IN STAT :EOI ACT :IN USAGE: IN COMPLETE ACTIVITY • • 
--------------------------------------------------------------08 : IN CHAR COUNT OR 0 FOR POOL : IN BUFFER OR POO~ START • • .. --~----------------------~-------------------.---------------09 :ENO OF IN BACKUP GUEUE :START OF IN BACKUP QUEUE : 
----------------------------------------------------.---------10 : PARTIA~ COUNT OR SWAP START : BUFFER TRANSFER TIME • • 
--------------------------------------------------------------11 :DIAL STAT: :DIA~ USAG: DIA~ COMPLETE ACTIVITY • • 
-------------------------------.------------------------------12 : DIAL. ACCESS wORD • • 
--------------------------------------------------------------

WORD 1 ANO 2 INTERNA~ FIL.E NAME-THE IDENTITY USED TO REFER TO 
THE LT GROUP. THIS NAME IS REL.ATED TO THE ASG CONTROL 
FUNCTION BY THE ~USE CONTRO~ STATEMENT IF IT 15 NOT THE 
SAME AS THE EXTERNAL NAME. 

WORD 3 51-OUTPUT STATUS--AN OCTA~ CODE DENOTING THE COMPLETION 
STATuS OF THE LAST BUFFER TRANSFERRED TO THE REMOTE 
TERMINAL, FOR MULTIPLE BUFFER MODE, THIS FIELD 
IS STORED IN 53 OF WORD 1 OF EACH BUFFER, THE VA~UES IN 
THIS FIEl.D ARE: 
OO-THE NUMBER OF CHARACTERS SPECIFIED IN Hl OF WORD 4 

OR, FOR BuFFER POOL OPERATION, THE UPPER THIRD OF THE 
FIRST WORe OF THE BuFFER HAS BEEN TRANSFERRED TO 
THE REMOTE TERMINAL AND, IF SECOND ~EVEL SUPPORT, A 
NORMAL ACKNOWLEDGE WAS RETURNEO. 

01-0UTPUT WAS TERMINATED BEFORE THE SPECIFIED NUMBER OF 
CHARACTERS WAS TRANSFERRED BY ENCOUNTERING AN END­
OF-OUTPUT CHARACTER, TERMINATION IS DETECTED BY 
TIME OUT oR INTERRUPT DEPENDING UPON EQUIpMENT. THE 
NUMBER OF CHARACTERS TRANSFERRED IS IN H1 OF WORD 6, 
OUTPUT HAS BEEN TURNED OFF. THIS MODE OF OPERATION 
CAN BE USED TO AVOID OUTPuT MONITOR INTERRUPTS ON 
THE CTMe BY SPECIFYING A FUL~ BUFFER, SETTING THE EOT 
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BIT bEFORE THE END OF BUFFER ANO A~~OWING THE BUFFER 
TO TIME OUT. 

02-THE LINE HAS BEEN DECLARED DOWN BY THE OPERATOR AS A 
RESULT OF A TIME OUT ON OTHER THAN AN ENO-OF-QUTPUT 
CHARACTER OR INABI~ITY TO ACKNOw~EDGE A 
TRANSMISSION. Hl OF WORD 0 CONTAINS THE NUMBER OJ 
CHARACTERS THANSMITTED FROM THIS BUFFER, IF ANY. NO 
FURTHER ACTION IS TAKEN ON QUEUEO ~UFFERS. 

20-SAME AS 00 EXCEPT THE END OF THE BUFFER QUEUE HAS 
BEEN REACHED AND OUTPUT HAS BEEN TURNED OFF. A 
SUBSEQUENT BUFFER MAY HAVE BEEN ADDED TO THE QUEUe 
AFTER THE HANDLER MADE THE CHECK IN WHICH CASE IT 15 
NECESSARY FOR THE WORKER TO RESTART OUTPUT. 

52-RESERVED FOR EXCLUSIVE EXECUTIVE USE TO LINK EACH LT 
CONTRO~ TABLE TO ITS CORRESPONDING PROGRAM CONTROL 
TABLE (PCT) ITEM. 

S3-0UTPUT-COMP~ETION-ACTIVITY USAGE-DENOTES THE ACTION 
REQUIRED TO START UP THE OUTPUT COMPLETION ACTIVITy: 
OO-NO ACTIVITY TO BE INITIATEO. 
01-GIVE CONTROL TO THE COMPLETION ACTIVITY UpON 

COMPLETION OF AN OUTPUT BuFFER ON~Y IF THE ACTIVITY 
IS NOT ALREADY REGISTERED ONCE. THE HANOLER WILL 
DETECT EXITING FROM THIS ACTIVITY AFTER THE CHECK 
AND WI~L RESTART IT. 

Q2-GIVE CONTROL TO THE OUTPUT COMPLETION ACTIVITY ONLY 
IF THE OUTPUT BACKUP QUEUE IS EXHAUSTED OR IF A 
NONZERO STATUS IS RETURNED FOR A BUFFER, 

H2-0UTPUT COMPLETION ACTIVITY-THIS FIE~O CONTAINS THE 
ADDRESS of A ROUTINE TO BE GIVEN CONTROL UPON 
COMPLETION OF AN OuTPUT BUFFER TRANSFER WITHIN THE 
CONDITIONS OF 53 OF THIS WORe. CONTROL IS GIVEN To 
THIS ROUTINE WITH AO SET TO THE ADDRESS OF THE LT TABLE 
CONTROLLING THE DEVICE AND Al SET TO THE AODRESS OF THE 
BUFFER JUST TRANSFERRED. 

WORD ~ OUTPUT BUFFER CONTROL- THIS WORD DEFINES THE SING~E OUTPUT 
BUFFER OR OVTPUT BUFFER POOL. Hl CONTAINS THE NUMBER OF 
CHARACTERS IF A SINGLE BUFFER MODE OR ZERO IF THE POOL 
MODE, THE BUFFER ADDRESS OR BUFFER POOL CONTROL WORD 
ADDRESS IS GIVEN IN H2. IF REVERSE BUFFERING Is OESIR~D, 
Hl WILL CONTAIN THE COMPLEMENT OF THE NUMBER OF CHARACTERS 
FOR SINGLE BUFFER MOOE. FOR CTMC, OUTPUT CHARACTERS WILL 
BE TRANSMITTED IN ASCENDING ORDER WITHIN A WoRD STARTING 
AT THE LOWEST PORTION OF THE WORD. FOR WTS, OUTPUT CHAR­
ACTERS wILL BE TRANSMITTED IN DESCENDING oRDER WITHIN A 
WORD STARTING AT THE HIGHEST PORTION OF TH~ WORe. CTS 
OUTPUT CHARACTERS ARE ONE CHARACTER PER WoRD RIGHT JUSTi­
FIED. BOTH SING~E MOOE AND POOL MOOE INDIVIOUAL aUJFER 
SIZES ARE LIMITED To ~095 CHARACTERS UNLESS REVERSE BUFfER-
ING IS PROVIDED BY THE SYSTEM IN WHICH CASE BUFFERS ARE 
LIMITEO TO 2047 CHARACTERS. 
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WORD 5 FOR BUFFER POOL OPERATION THIS WORD IS SET TO THE ADDRESS 
OF THE BUFFER AT THE ENO(Hl) AND START (H2) OF THE 
GUEUE OF BUFFERS ALREADY FILLED FOR 
OUTPUT ON THE LINE TERMINAL .DEVICE. THE HANDLER ONLY 
UPDATES THE START FIELD AND ONLY IF NO COMPLETION ROUTINE 
IS INVOLVED. 

WORD 6 Hl-THE NUMBER OF CHARACTERS TRANSFERRED AS OUTPUT IF 
OUTPUT OF A BUFFER IS COMPLETED BEFORE THE SPECIFIED 
COUNT IS TRANSFERRED. IF REVERSE BUFFERING WAS USED, 
Hl WILL CONTAIN THE COMPLEMENT OF THE NUMBER OF CHAR­
ACTERS TRANSFERRED. 

H2-THE NUMBER OF BASIC TIME INTERVALS TO BE USEO AS THE 
MAXIMUM TIME BETWEEN BUFFERS. IF A BUFFER DOES NOT 
TRANSFER IN THIS TIME INTERVAL A FAULT IS SUSPECTED 
UNLESS THE PREVIOUS CHARACTER OENOTED ENO-OF-OUTPUT. 
THE MINIMUM PERMISSIBLE VALUE IS THE NUMBER OF CHARAt­
TERS IN THE BUFFER X NUMBER OF BITS/CHARACTER I LINE 
SPEEO(BITS/SECONO). IF A TIME VALUE OF ZERO OR A 
VALUE LESS THAN THE PERMISSIB~E MINIMUM FOR THE LT 
GROUP AS DEFINED AT SYSTEM GENERATION TIME IS SPECI~ 
FlED, NO TIMING CHECK Wl~L BE PERFORMED BY THE COMMUN­
ICATIONS HANDLER. IT IS NOT THE INTENT OF THE COMMUM1-
CATIONS HANDLER TO PERFORM EXTENSIVE BUFFER TIMING 
CHECKS BUT MERELY TO PROVIDE A MEANS OF DETECTING A 
STALLED OR INACTIVE REMOTE CONDITION. ANY EXTENSIVE 
TIMING CHECKING WOULD MERELY BE EXCESSIVE OVERHEAD 
REDUCING SYSTEM THROUGHPUT WHILE BEING OF NO APPRECI­
ABLE VA~UE TO COMMUNICATIONS HAND~ER USERS, THE REAL 
TIME CLOCK SHOULD BE USED IF ANY CRITICAL BUFFER TIMING 
IS DESIRED, THE BASIC TIME INTERVAL USED BY THE COM­
MUNICATIONS HANDLER IS 600 MILLISECONDS BECAUSE THE 
DAYCLOCK INTERRUPTS AT THIS TIME INTERVAL, THE AUTO­
MATIC CA~LING UNIT (ACU) DIAL TIME IS APPROXIMATELY 
600 MILLISECONDS PER DIGIT, AND SOME MEDIUM SPEED 
MODEMS (MODULATOR-DEMODULATOR) REQUIRE A CERTAIN AMOUNT 
OF IDLE TIME BETWEEN 
TRANSMISSIONS WHICH CAN BE MEASUREO IN 600 MI~LISECONO 
INCREMENTS, 

WORO 7 51-INPUT STATUS. AN OCTAL CODE OENOTING THE COMPLETION 
STATUS OF THE LAST BUFFER TRANSFERREQ FROM THE REMOTE 
TERMINAL. FOR MULTIPLE BUFFER MODE, THIS FIELD 
IS STORED IN S3 OF WORD 1 OF EACH BUFFER, THE VALUES IN 
THIS FIEL..D ARE: 
DO-THE NUMBER OF CHARACTERS SPECIFIED IN Hl OF WoRe 8 

OR, FOR BUFFER POOL OPERATION, THE UPPER THIRD OF THE 
FIRST WORD OF THE BUFFER HAS BEEN TRANSFERRED FROM 
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THE REMOTE TERMINA~ AND, IF SECOND LEVEL SUPPORT, A 
NORMAL ACKNOWLEDGE WAS RETURNED. 

01-INPUT WAS TERMINATED BEFORE THE SPECIFIED NUMBER OF 
CHARACTERS WAS TRANSFERRED BY ENCOUNTERING AN ENO~ 
OF-INPUT CHARACTER. TERMINATION IS DETECTED BY 
TIME OUT OR INTERRUPT DEPENDING UPON EGUIpMENT. THE 
NUMBER OF CHARACTERS TRANSFERRED IS IN Hi OF WORD 10. 
ACTION IS ACCORDING TO THE EOI ACT FIE~O. 

02-THE LINE HAS BEEN DECLARED DOWN BY THE OPERATOR AS A 
RESULT OF A TIME OUT ON OTHER THAN AN END-OF-INPUT 
CHARACTER. Hl OF wORO 10 CONTAINS THE NUMBER OF 
CHARACTERS TRANSMITTED TO THIS SUFFER, IF ANY, NO 
FURTHER INPUT IS ACCEPTED. 

20-SAME AS 00 EXCEPT THE END OF THE BUFFER POO~ HAS 
BEEN REACHED AND INPUT HAS BEEN TURNEC OFF. 

21-SAME AS 01 EXCEPT THE END OF THE BUFFER POO~ HAS 
BEEN REACHED. 

52-END-OF-INPUT ACTION-DENOTES THE ACTION TO BE TAKEN BY 
THE HANDLER WHEN AN ENO OF INPUT IS RECEIVED FOR 
MULTIPLE BUFFER MODE: 
OO-TURN INPUT OFF, 
Ol-REINITIATE INPUT WITH THE NEXT BUFFER FROM THE POO~. 

S~-INPUT -COMPLETION-ACTIVITY USAGE-OENOT~S THE ACTION 
REGUIRED TO START uP THE INPUT COMPLETION ACTIVITY; 
DO-NO ACTIVITY TO BE INITIATED 
Ot-GIVE CONTROL TO THE COMPLETION ACTIVITY UPON 

COMP~ETION OF AN INPUT BUFFER ONLY IF THE ACTIVITY 
IS NOT ALREADY REGISTERED ONCE. THE HANDLER WILL 
DETECT EXITING FROM THIS ACTIVITY AFTER THE CHECK 
AND wILL RESTART IT, 

H2-INPUT COMPLETION ACTIVITY-THIS FIELD CONTAINS THE 
ADDRESS OF A ROUTINE TO BE GIVEN CONTROL UPON 
COMPLETION OF AN INPUT BUFFER TRANSFER WITHIN THE 
CONDITIONS OF 53 OF THIS WORD. CONTRO~ IS GIVEN TO 
THIS ROUTINE WITH AO SET TO THE ADDRESS OF THE LT TABLE 
CONTRO~LING THE DEVICE AND Al SET TO THE ADDRESS OF THE 
BUFFER JUST TRANSFERRED. 

WORD 8 INPUT BUFFER CONTROL-SAME AS WORD ~ EXCEPT FOR INPUl 
RATHER THAN OUTPUT. FOR elMC INPUT CHARACTERS WILL BE 
RECEIVED IN ASCENOING ORDER WITHIN A WORD STARTING AT THE 
LOWEST PORTION OF THE WORD. FOR WTS INPUT CHARACTERS WILL 
BE RECEIVED IN OESCENOING ORDER wITHIN A WORD STARTING AT 
THE HIGHEST PORTION OF THE WORD. CTS INPUT CHARACTERS 
WILL BE ONE CHARACTER PER WORD RIGHT JUSTIFIEO. 

WORD 9 INPUT QUEUE CONTRO~-SAME FORMAT AS WORD 5 EXCEPT FOR INPUT 
RATHER THAN OUTPUT. FOR POOL MODE THE WORKER PROGRAM 15 
EXPECTED TO UPDATE HZ OF WORO 9 WITH THE LINK PORTION OJ 
EACH BUFFER AFTER THAT BUFFER HAS BEEN pROCESSEO. THE 
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WORKER PROGRAM CAN DETERMINE THE ENO OF THE INPUT BACKUP 
QUEUE BY UPDATING H2 OR WORD 9 UNTIL EITHER A VA~UE OF 
ZERO IS ENCOUNTERED OR IT MATCHES H1 OF THE SAME WORD. 

WORD10 SAME AS WORD 6 EXCEPT FOR INPUT RATHER THAN OUTPUT, Hl 
MUST BE ZERO WHEN POOL MODE INPUT IS TO BE USED UNLESS 
OUAL POO~ MODE IS DESIRED IN WHICH CASE Hi SPECIFIES A 
POOL CONTROL WORD ADDRESS DIFFERENT FROM THE POOL ADDRESS 
SPECIFIED IN H2 OF WORD a. THE PRIMARY USE FOR THE DUAL 
POOL INPUT MODE IS FOR PO~LING OPERATIONS WHEREBY A SMALL 
INPUT BUFFER CAN BE INITIALLY SET-UP WITH AN IMMEDIATE 
SWITCH TO A POOL OF ~ARGER BUFFERS WHEN THE POLL RESPONSE 
HAS SEEN RECEIVED THEREeY PERMITTING LARGER BUFFER AREAS 
TO BE USED FOR THE INPUT DATA STREAM INITIATED BY THE 
POLLING OPERATION, 

WORD11 Sl-DIAL STATUS·GIVES THE COMPLETION STATUS OF THE ~AST 
DIAL OPERATION: 
01-SUCCESSFUL 
02-UNSUCCESSFUL. 
03-LEASEO LINE ASSIGNED 
"'O-IN PROCESS 

S3-0IA~ USAGE-THE ACTION TO TAKE UPON COMPLETION OF THE 
DIAL OPERATION: 
CO-NO DIA~ COMPLETION ACTIVITY 
01-GIVE CONTROL TO THE DIAL COMPLETION ROUTINE UPON 

INDICATION THAT THE DIAL OPERATION HAS BEEN 
COMPLETEU. 

H2-DIAL COMPLETE ACTIV1TY~THE ADDRESS AT WHICH CONTROL IS 
TO GO UPON COMPLETION OF THE DIAL OPERATION, 

WORD12 DIAL ACCESS WORO-THE COUNT OF CHARACTERS IN Hl AND THE 
BUFFER ADDRESS IN H2 AT WHICH THE NUMBER TO BE DIALED IS 
STORED IN BCD FORMAT, FOR CTMC, DIAL CHARACTERS WILL Be 
TRANSMITTED IN ASCENDING ORDER WITHIN A WoRD STARTING A' 
THE LOWEST PORTION OF THE WORD. 

10.6.5. OPERATION 

THE COMMUNICATIONS MULTIPLEXOR HANDLER SUPPORTS TWO LEVELS OF 
OPERATION, THE FIRST LEVEL CONSISTS OF A BUFFER HAND~ING MOCE IN 
WHICH THE HANDLER SUPERVISES TRANSMITTING AND RECEIVING MESSAGES 
ON A BUFFER BY BUFFER BASIS WITH NO ASSUMPTION CONCERNING THE 
CONTENT OF EACH BUFFER. THE SECOND LEVEL SUPPORT ASSUMES A SYSTEM 
DEFINED FORMAT ON DEVICES CAPAB~E OF ACKNOWLEDGING TRANSMISSION. 

ALL OPERATION ON A LINE TERMINAL GROUP MUST REFER To THE GROUP 
THROUGH A SINGLE LT TABLE (IN CONTRAST TO OTHER INPUT/OUTPUT 
DEVICES WHICH MAY HAVE ANY NUMBER OF AcTIVE PACKETS), 
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THE AVAILABLE OPERATIONS AT FIRST LEVEL AND CORRESPONDING 
SYSTEM REFERENCES ARE: 

INITIAL.IZE eMSS 
TERMINATE CMTS 
DIAL CMOS 
INPUT CMIS 
OUTPUT CMOS 
HANGUP CMHS 

PAGE: 

EACH OF THESE REFERENCES ARE MADE WITH THE AO REGISTER LOADED 
WITH THE ADDRESS OF THE LT TABLE DEFINING THE LINE TERMINAL GROUP. 
THE REFERENCE IS MADE BY AN ER INSTRUCTION WITH THE ADDRESS FIELD 
CONTAINING THE APPROPRIATE LABEL. 

INITIALIZE 
---... ------

THE INITIALIZE AND TERMINATE OPERATIONS MAY REFER TO MORE THAN 
ONE LINE TERMINAL GROUP. THE UPPER HALF OF THE AO REGISTER MUST 
BE LOADED WITH THE COUNT OF ~lNE TERMINAL GROUPS TO BE CONSIDERED. 
THE LT TABLES FOR THESE GROUPS MUST BE 12 LOCATIONS IN LENGTH 
STARTING AT THE ADDRESS IN AD LOWER AND BE IN CONSECUTIVE 
ADDRESSED LOCATIONS FROM THAT POINT. 

THE INITIALIZE REQUEST ASSOCIATES THE INTERNAL NAME TO A QUSE 
OR QASG COMMAND AND SETS UP THE eM HAND~ER ACCORDING TO THE LT 
TABLE FIEL.O. 

TERMINATE 

THE TERMINATE REQUEST REMOVES THE INTERNAL NAME ASSOCIATION AND 
CAUSES HOUSEKEEPING FUNCTIONS TO OCCUR, AMONG OTHER THINGS THE 
TERMINATE OPERATION CAuSES AN AUTOMATIC HANG·Up IF A CONNtCTION 
EXISTS ON ANY AUTOMATIC CA~LING UNIT WITHIN THE LT GROUPS REFERREO 
TO IN THE REQUEST. 

DIAL ----
THE DIAL OPERATION CAUSES INITIATION OF TH~ BUFFER SPECIFIED IN 

WORD 12 OF THE LT TABLE ADDRESSED BY AQ. THE TELEPHONE NUMBER TO 
BE DIALED MUST BE IN BCD FORMAT. UPON DETERMINING THAT THE oiAL 
OPERATION HAS sEEN COMPLETED, THE USER WILL GET CONTROL AT THE 
DIAL COMPLETION ACTIVITY STARTING POINT , IF SUCH A ROUTINE 
EXISTS, WITH THE DIAL STATUS IN Sl OF WORD 11. INPUT AND OUTPUT 
CAN BE INITIATED BEFORE A DIA~ OP~RATION IS COMPLETED IN WHICH 
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CASE NO CHARACTER TIMING IS DONE BEFORE THE FIRST CHARACTER 
TRANSFER OR THE DIAL TIMES OUT, FOR THE CASE OF INITIATING 
OUTPUT, THE OUTPUT LINE TERMINA~ REQUIRES AN ENABLE FROM THE OIA~ 
UNIT AND HENCE TRANSFER STARTS IMMEDIATELY UPON DIAL COMPLETION. 

IF AN AUTOMATIC CALLING UNIT DOES NOT EXIST FOR AN LT GROUP, 
THE DIAL OPERATION WILL RESULT IN A MESSAGE BEING DISPLAYED ON THE 
CONSOLE IN THE FORMAT: 

DIAL NUMBER CC/~L 

WHERE CC/LL IS THE CHANNEL AND LINE NUMBER TO BE CONNECTED, THE 
OPERATOR MUST RESPOND wITH AN N OR Y TO INDICATE COMPLETION.. A 
REQUEST FOR OUTPUT FOR THE MANUAL CASE IS NOT HONORED UNTIL A Y 
RESPONSE IS RECEIVED. 

A DIAL REQUEST ON A LEASED~LINE ~T GROUP IS GIVEN A UNIQUE 
STATUS CODE ANO ANY SUBSEQUENT INPUT OR OUTPUT WILL BE HONORED, 

THE DIAL COMPLETION ACTIVITY OPERATES AS A HIGH PRIORITy 
INTERRUPT ROUTINE AND IS LIMITED TO THE Bl1~A5 AND Rl-R3 REGISTER 
SET. WHEN THIS ROUTINE IS ENTERED, AO IS LOADED WITH THE ADDRESS 
OF THE APPROPRIATE LT TABLE, 

HANGUP -.. -.... _-
THE HANGUP OPERATION CAUSES RE~EASE OF THE CURRENT REMOTE 

CONNECTION, AT THE TIME THE HANGUP REQUEST IS MADE, THE WORKER 
PROGRAM SHOU~O INSURE THAT AL~ OUTPUT HAS BEEN COMPLETED AND ANY 
INPUT WHICH ~AY OCCUR IS OF NO CONCERN, THE HANGUP REQUEST THEN 
DISREGARDS THE CURRENT LINE ACTIVITY AND ISSUES A REMOTE RE~EASE 
FUNCTION, 

ANY FURTHER ACTIVITY AFTER HANGING UP MUST BE PRECEDED BY A 
DIAL REQUEST. 

IF NO AUTOMATIC CALLING UNIT EXISTS FOR THE ~T GROUp, A HANGUP 
REQUEST WILL CAUSE THE MESSAGE: 

HANGUP CC/LL 

TO BE DISPLAYED ON THE CONSOLE, NO ANSWER IS NEEDED FOR THIS 
MESSAGE, 

A HANGUP REGUEST ON A LEASED-LINE ~T GROUP IS IGNORED EXCEPT 
FOR CAUSING ANY QUEUED OUTPUT OR SUBSEQUENT INPUT TO BE IGNOREO. 
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INPUT ON LINE TERMINA~S IS IN ONE OF TWO MOCES. SINGLE AND 
MULTIPLE BUFFER. EITHER OF THESE MODES MAY BE SYNCHRONOUS OR 
ASYNCHRONOUS, 
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IN THE SINGLE BUFFER MODE, AN INPUT REQUEST CAUSES INITIATION 
OF INPUT WITH THE ACCESS WORD FROM WORe 8 OF THE LTTABLE. 
COMPLETION OF INPUT IS EXPECTED TO BE DENOTEO BY AN EXTERNAL 
INTERRUPT RESULTING FROM DETECTION OF AN EOM SIGNAL FOR WTS OR CT5 
DEVICES OR AS A RESULT OF A TIME OUT OR INPUT MONITOR INTERRUPT 
FOR THE CTMC, AFTER THE END OF INPUT IS DETECTED THE INPUT LT IS 
TURNED OFF. THE COMPLETION STATUS OF THE INPUT BUFFER IS STOREO 
IN S1 OF WORD 7. THE NUMBER OF CHARACTERS ACCEPTED AS INPUT IS 
STORED IN H1 OF WORD 10. FOR SYNCHRONOUS LT DEVICES OPERATING ON 
THE CTMC, SINCE AN EXTERNAL INTERRUPT DOES NOT OCCUR ON A UNIQUE 
CHARACTER, IF A MESSAGE IS RECEIVED WHICH IS SHORTER THAN THE 
BUFFER THERE MAY BE SYNC CHARACTERS IN THE BUFFER FOLLOWING THe 
~AST OATA CHARACTER. THE SINGLE BUFFER MODE IS ANTICIPATED FOR 
USAGE WHERE THE INPUT MESSAGES ARE EITHER FIXED LENGTH OR A 
MAXIMUM LENGTH CAN BE SPECIFIED. 

IN THE ~U~TIP~E BUFFER INPUT MODE, TWO METHODS (NORMAL POOL 
MODE AND QUAL POO~ MODE) OF pOOL USAGE ARE PROVIDED wITH HI OF 
WORD 8 POINTING TO A BUFFER POOL CONTROL WORD WHICH LOCATES A POO~ 
OF CHAINED BUFFERS, THE SING~E/MULTIPLE MODE IS OETERMINEO BY THE 
CONTENT OF H1 OF WORD 8 OF THE LT TABLE (ZERO FOR MULTIPLE), THE 
DUAL POO~ MOOE OF INPUT OIFFERS ON~Y FROM THE NORMAL POOL MOOE OF 
INPUT IN THAT THE FIRST BUFFER TO BE USED IS OESIGNATEO BY Hl OF 
WORD 10 ANO ALL SUCCEEoING auFFERS TO SE USED ARE DESIGNATED BY H2 
OF WORD 8. INPUT IN THE MULTIPLE MODE IS INITIATED BY SETTING UP 
AN 1/0 ACCESS WORD WITH A couNT EQUAL TO THE NUMBER OF CHARACTERS 
IN A FULL BUFFER AND AN ADDRESS OF THE SECOND WORD OF THE FIRST 
AVAILABLE BUFFER IN 'THE POOL (WORD 1 IS A LINKING WORD). INPUT IS 
WITH MONITOR. AS EACH BUFFER IS FI~LEO IT IS ADDED TO THE BACKUP 
QUEUE (WORD 9 OF LT TAB~E), THE FIRST WORD OF THE BUFFER IS LOADED 
WITH THE COMPLETION STATUS (53 OF WORD 1) ANO THE NUMBER OF 
CHARACTERS TRANSFERRED INTO THE SUFFER (T1 OF WORD 1), AND 
DEPENDING UPON THE INPUT USAGE FIELD (S~ OF wORD 7) THE INPUT 
COMP~ETION ROUTINE IS ACTIVATED, THE END OF A MESSAGE IS DETE~TEO 
BY AN EXTERNAL INTERRUPT (CTMC, CTS, OR WTS) OR A TIME OUT (CTMe) 
FOR THE SINGLE BUFFER MODE. A MONITOR INTERRUPT CAUSES BUFF~R 
SWITCHING WITH INPUT INITIATED USING THE NEXT BUFFER IN THE POOL 
SPECIFIED BY H2 of WORD 8. 

UPON OCCURRENCE OF AN ENO-OF-MESSAGE INDICATION, FOR THE 
MULTIPLE BUFFER MODE, 52 OF WORD1 IS TESTED TO INDICATE wHETHER TO 
SET UP INPUT INTO ANOTHER BUFFER (NONZERO VALUE) OR DISCARD 
FURTHER INPUT UNTIL THE NEXT INPUT REQUEST. 

THE COMMUNICATIONS BUFFER POOL HANDLING ROUTINES ARE DESCRIBED 
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IN THE CHAPTER ON FILE REFERENCING UNDER THE FI~E CONTRO~ SYST!M, 
THE CM HAND~ER PROVIDES FOR USING A COMMON POOL AMONG SEVERAL LT 
GROUPS IF THE APPLICATION WILL ALLOW. ON INPUT THE HANDLER 
REMOVES BUFFERS FROM THE POOL AND THE wORKER PROGRAM MUST RETURN 
THEM AFTER PROCESSING. 

THE INPUT COMP~ETION ROUTINE IS ACT!VATED ~ITH AO SET TO THE 
STARTING ADDRESS OF THE LT TAB~E. THIS ROUTINE IS GIVEN CONTROL 
AS A HIGH PRIORITY INTERRUPT PROCESSING ROUTINE AND HENCE IS 
ALLOWED MINIMUM CONTROL REGISTERS (811 THROUGH AS AND Rl THROUGH 
R3). COMPLETION ROUTINE TIMING CONSIDERATIONS ARE OUT~lNEO IN THE 
NEXT SECTION. 

OUTPUT ------
THE CONTROL FOR FIRST LEVE~ OUTPUT IS SIMILAR TO INPUT I.E, 

SINGLE AND MULTIPLE BUFFER MODES. 

THE SINGLE BUFFER MODE IS OENOTED BY A NONZERO VA~UE IN H1 OF 
WORD~. SINGLE BUFFER MODE OUTPUT IS EXPECT~O TO COMP~ETE AS A 

RESULT OF AN EXTERNAL INTERRUPT FOR WTS OR CTS SUBSYSTEMS ~R AS A 
RESULT OF A MONITOR INTERRUPT FOR THE eTMe. THE USER CAN AVOID 
THE INTERRUPT pROCESSING FOR OUTPUT BY SPECIFYING A CHARACTER 
COUNT GREATER THAN THE CHARACTER POSITION CONTAINING THE EOT 
INDICATION FOR THE CTMC IN WHICH CASE THE DEVICE WILL TIME OUT 
WITH A STATUS CODE OF 01 IN Sl OF WORD 3 OF THE LT TABLE. THE 
TIME OUT METHOD IS NOT A~LOWEU ON THE WTS OR CTS BECAUSE OF THE 
NECESSITY OF TRANSMITTING END OF MESSAGE AND MESSAGE PARITY 
CHARACTERS. THE NUMBER OF CHARACTERS TRANSFERRED IN THE SING~E 
BUFFER MODE IS STORED IN Hl OF wORD 6 BEFORE THE OUTPUT COMPLETION 
ROUTINE IS ACTIVATED, IF SUCH A ROUTINE IS SPECIFIED, 

IN THE MULTIPLE BUFFER OUTPUT MODE EACH BUFFER IS TRANSFERRED 
WITH MONITOR AND UPON oCCURRENCE OF AN INTERRUPT THE NEXT BUFFER 
IN THE BACKUP QUEUE IS INITIATED. AS EACH BUFFER IS REMOVED FAOM 
THE QUEUE THE eM HANDLER UPDATES THE START OF OUTPUT BACKUP QUEUE 
FIELD (H2 OF WORD 5). THE WORKER PROGRAM ADDS TO THE QUEU~ BY 
UPDATING Hi OF WORDS. AS EACH BUFFER IS EMPTIED, THE HANDLER 
STORES THE COMP~ETION STATUS IN 53 OF WORD 1 OF THE BUFFER AND THE 
NUMBER OF CHARACTERS TRANSFERRED IN T1 OF WORO 1 AND. DEPENOING 
UPON THE CONTENTS OF THE OUTPUT USAGE FIE~D, AcTIVATES THE OUTPUT 
COMPLETION ROUTINE. THE eM HANDLER EXAMINES THE START OF BACKUP 
QUEUE FIELD (H2 OF WORD 5) WHEN THE OUTPUT IS FIRST INITIATED AND 
THEN WORKS FROM THE LINK FIELD (H2 OF wORD 1 OF THE BUFFER) TO 
DETERMINE THE END OF THE CHAIN. THE WORKER PROGRAM MUST AOO THE 
COMPLETED BUFFERS BACK TO THE AVAILABLE POOL. 

WHEN THE END OF THE BACKUP QUEUE IS REACHED THE HANDLER WILL 
TURN OFF OUTPUT ANO RETURN A STATUS CODE OF 20 TO DENOTE THE 
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'CAUGHT UP. CONDITION, IF THE WORKER PROGRAM SUBMITS A NEW BUfFER 
AFTER THE HANDLER MAKES THE CHECK, THIS STATUS CAN 8E USED BY THE 
WORKER AS AN INOICATION TO MAKE ANOTHER REFERENCE TO CMOS. THE 
START OF BACKUP QUEUE MUST BE RESET FOR THIS REFERENCE, 

AS WITH THE INPUT AND DIAL COMPLETION ACTIVITIES, ONLY A SUBSET 
OF CR IS AVAILAB~E WITH AO SET TO THE LT TABLE ADDRESS, 

10,6.5.2. SECOND LEVEL SUPPORT 

SECOND LEVEL SUPPORT IS AN EXTENSION OF THE INTERFACE USED FOR 
REMOTE CPU TRANSMISSIONS WHICH INCLUDES THE UNIVAC 100~ CARD 
PROCESSOR, THIS LEVEL USES THE FOLLOWING SYSTEM REFERENCES: 

SEND AND ACKNOWLEDGE CMSAS 
ACKNOWLEDGE ANO RECEIVE CMARS 

IN AODITION TO THE INITIALIZE CMS$, TERMINATE CMT5, OIAL CMOs, ANO 
HANGUP CMHS DESCRIBED IN FIRST LEVEL. THESE REFERENCES MUST BE 
MADE VIA AN ER INSTRUCTION WITH THE AO REGISTER LOADED WITH THE LT 
TAB~E STARTING ADDRESS FOR THE GROUP CONCERNED, 

THIS SUPPORT ASSUMES SEVEN BIT CHARACTERS(SIX OATA PLUS ONE 
PARITY)WITH THE FOL~OWING MESSAGE FORMAT: 

SOM • START OF MESSAGE 
CONTROL CHARACTER 
DATA 
EOM - END OF MESSAGE 
MPC - MESSAGE PARITY CHARACTER 
EOB - END OF BUFFER 

THE VARIATIONS THAT MAY APPEAR IN THE WORKER PROGRAM BurFER 
DEPENDS UPON THE TYPE OF SUBSYSTEM, FOR THE CTS, ALL OF THESE 
CHARACTERS MUST BE PRESENT IN OUTPUT BUFFERS AND AL~ EXCEPT TH! 
SOM AND Eoe ARE TRANSMITTEO TO THE INPUT BUFFER. THE WTS COMPUTES 
MESSAGE PARITY AND GENERATES THE SOM ANO EOM HENCE ONLY THE 
CONTROL AND DATA CHARACTERS ARE NEEDED FOR OUTPUT AND OBSERVED FOR 
INPUT. FOR CTMC DEVICES ALL OF THE SPECIFIED CHARACTERS MUST BE 
PRESENT FOR OUTPUT ANO ALL EXCEPT EOB WILL APPEAR IN THE INPUT 
BUFFER, IN ADDITION FOR CTMC DEVICES, A MINIMUM OF TWO SYNC 
CHARACTERS MUST PRECEDE THE SOM CHARACTER FOR OUTPUT. THE SYNC 
CHARACTERS WI~L NOT APPEAR IN THE INPUT BUFFER, THE FOLLOWING 
ILLUSTRATES THE PREVIOUS EXPLANATIONS OF SECOND LEVEL WORKER 
PROGRAM BUFFER VARIATIONS FOR THE DIFFERENT SUBSySTEMS OF WTs, 
CTS, AND CTMC. 
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CTMC OUTPUT BUFFER 

-----------------
SYNC (MINIMUM IS 2 SYNC) 
SYNC (MAX AS PROGRAMMED) 
SOM -
CONTROL CHARACTER 
DATA 
EOM 
MPC 
EOB 

CTS OUTPUT BUFFER 

SOM 
CONTROL CHARACTER 
DATA 
EOM 
MPC 
EOB 

WT5 OUTPUT BUFFER 

-----------------
CONTROL CHARACTER 
DATA 

LINE SEQUENCE & SOURCE CTMC INPUT 

----------------------
SYNC (BUFFER) 
SYNC (BUFFER) 
SOM (BUFFER) 
CONTROL CHAR (BUFFER) 
DATA (BUFFER) 
EOM (BUFFER) 
MPC (BUFFER) 

---------
SOM 
CONTROL. CHAR 
DATA 
EOM 
MPC 

~INE SEQUENCE & SOURCE CTS INPUT 

----------------------
SYNC (CTS.-M1N=2) 
SYNC (MAX:CTS OPTION) 
SOM (BUFFER) 
CONTROL CHAR (BUFFER) 
DATA (BUFFER) 
EOM (BUFFER) 
MPC (BUFFER) 

---.-----
CONTROL. CHAR 
DATA 
EOM 
MPC 

~INE SEQUENCE & SOURCE WTS INPUT 
---------------------- ~-------
SYNC (WTS--MIN=2) CONTROL CHAR 
SYNC (MAX:WTS OPTION) DATA 
SOM (WTS) 
CONTROL CHAR (BUFFER) 
DATA (BUFFER) 
EOM (WTS) 
MPC (WTS) 

THE CONTROL CHARACTER INDICATES BOTH THE OPERATION TO 8E 
PERFORMEO AND THE SUCCESS OF A PRECEEDING TRANSMISSION, THE 
TOGGLING OF THE LOW ORDER BIT POSITION IS USED TO INDICATE A 
SUCCESSFUL OPERATION WHILE A RETRANSMISSION IS INDICATED BY THE 
RECEIPT OF A CONTROL CHARACTER IDENTICAL TO THAT OF A PRECEEDING 
TRANSMISSION. 

THE ACKNOWLEDGE MESSAGE IS IN THE FORMAT PREVIOUSLY DEFINED 
WITH ZERO OATA CHARACTERS. THIS DICTATES THAT ALL MESSAGES ExcePT 
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ACKNOWLEDGE MUST BE TWO CHARACTERS (ONE CONTROL CHARACTER PLUS ONE 
DATA CHARACTER) OR MORE IN LENGTH. 

EACH MESSAGE TRANSFERRED BY SECOND LEVEL MUST BE CONTAINED 
WITHIN A SINGLE BUFFER. COMPLETE OUTPUT MESSAGES MAY BE CHAINED, 
IN WHICH CASE A REQUEST TO CMSAS IS NECESSARY ONLY TO START THE 
CHAIN. SINCE FINAL CHECK ON INPUT MUST BE MAOE BY THE WORKER 
BEFORE ANOTHER MESSAGE CAN BE RECEIVED, CHAINEO INPUT IS NOT 
POSSIBLE AND EACH INPUT MESSAGE MUST BE REQUESTED, 

A REQUEST TO CMSA$ CAUSES THE eM HANDLER TO SET UP OUTPUT OF 
THE MESSAGE ON THE LINE TERMINAL ANO AFTER TRANSMISSION TO SET UP 
INPUT TO RECEIvE THE ACKNOWLEOGE, IF THE ACKNOWLEDGE HAS ILLEGAL 
PARITY OR SPECIFICALLY REQUESTS RETRANSMISSION, THE SAME BUFFER 
WIL~ BE SENT AGAIN, IF THE ACKNOWLEOGE IS FAVORABLE, A STATUS 
CODE IS STORED IN 51 OF WORD 3 (SlNG~E BUFFER MODE) OR IN 53 OF 
THE FIRST WORD of THE BUFFER IF A POOL IS USED, AND THE NEXT 
MESSAGE IN THE CHAIN, IF ONE EXISTS, IS SENT, TRANSMISSION 
COMPLETION CAUSES INITIATION OF THE OUTPUT COMPL.ETION ROUTINE 
UNDER THE SAME CIRCUMSTANCES AS DESCRIBED FOR FIRST ~EVEL SUPPORT. 
IF NO ACKNOWLEDGE IS RECEIVED IN RESPONSE TO A TRANSMISSION OR IF 
THE ACKNOWLEDGE IS UNSUCCESSFUL AFTER 5 RETRtES, THE ON-SITE 
OPERATOR IS NOTIFIED BY ONE of THE MESSAGES; 

C/U SEND TIMEOUT 
C/U SEND PARITY 

THE TIME OUT RESULTS FROM NO ACKNOWLEDGEMENT RETURNED WITHIN 5 
MINUTES. THIS TIME IS ALLOWED FOR REMOTE OPERATOR MANUAL 
INTERVENTION' CHANGING PAPER, ETC. IN ADDITION TO THE TYPEOUT ALL 
FAILURES ARE WRITTEN IN THE SYSTEM LOG. AT TERMINATION OF THE 
COMMUNICATIONS ~INKAGE(REFERENCE TO CMTS)THE NUMBER OF MESSAGES 
SENT AND RECEIVEO AND THE NUMBER OF RETRANSMISSIONS REQUIRED IS 
A~SO LOGGED. THE OPERATOR CAN RESPOND TO THESE MESSAGES TO EIT~ER 
TRY TRANSMITTING AGAIN (LETTER A), OR DECLARE THE LINE DOWN 
(LETTER 0). A OOWN RESPONSE RESULTS IN A STATUS CODE OF 02 To BE 
RETURNED, NO FuRTHER ACTION IS TAKEN ON QUEUED BUFFERS. IF A 
SUBSEQUENT REQUEST IS MADE wITH THE LINE DOWN, THE 02 STATUS ceDE 
IS RETURNED WITHOUT TAKING ANY OTHER ACTION ON THE BUFFER. 

THE CMAR$ REQUEST CAUSES THE eM HANDLER TO SEND AN ACKNOW~EDGE 
MESSAGE AND THEN SET UP TO kECEIVE A MESSAGE ON THE INpUT LINE 
TERMINAL ASSIGNED TO THE ADDRESSED LT TABL.E. EXCEPT FOR CTMe 
CHANNELS, THE HARDWARE PROVIDES FOR CHARACTER PARITY CHECKING FOR 
THE INPUT MESSAGE. UPON DETECTION OF A PARITY ERROR, A REQUEST 
FOR RETRANSMISSION IS SENT. THUS THE MESSAGE HAS PASSED PARITY 
(EXCEPT ON eTMC) WHEN THE WORKER PROGRAM RECEIVES THE MESSAGE. 
THE WORKER PROGRAM IS EXPECTED TO VERIFY MESSAGE PARITY FOR AN 
INPUT MESSAGE RECEIVED VIA THE CTMC SINCE THE WORKER PROGRAM WILL 
PROBABLY PERFORM SOME TYPE OF DATA PACKING ON THE INPUT eTMC 
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MESSAGE WHICH IS THE MOST CONVENIENT POINT FROM A SYSTEM 
STANDPOINT TO PERFORM THE MESSAGE PARITY VERIFICATION. UPON 
COMPLETION OF INPUT, THE INPUT COMP~ETION ROUTINE IS ACTIVATED, 
DEPENDENT UPON THE INPUT USAGE FIELD VALUE, ANO THE INPUT LINE 
TERMINAL IS TURNED OFF UNTIL THE NEXT REQUEST IS MADE TO CMARS OR 
UNLESS AN OUTPUT ACKNOWLEDGE IS EXPECTED. THE USER PROGRAM MAY 
SUB~ECT THE INPUT MESSAGE TO WHATEVER CHECKS DESIRED BEFORE 
ACKNOWLEDGING. REGARDLESS OF THE FACT THAT ONLY ONE MESSAGE IS 
RECEIVED AT A TIME. THE BUFFER POOL TECHNIQUE CAN BE USED FOR 
INPUT AS WELL AS OUTPUT. THE ACKNOWLEDGE IS NOT SENT OUT ON T~E 
FIRST REQUEST TO CMARS AFTER INITIALIZING(CMS$). 

SECOND LEVEL OPERATION IS PROVIDED IN EITHER HALF OR FULL 
OUP~EX OPERATION. FOR FULL oUPLEX OPERATION IT IS NECESSARY THAT 
THE REMOTE SUBSYSTEM RETURNS THE ACKNOWLEDGE MESSAGE AS A SEPAMATE 
ENTITY. 

10.6.6. IDLE LINE MONITOR 

AT SYSTEM GENERATION THE INPUT LINE TERMINAL DEVICES CAN BE 
GIVEN AN UNASSIGNED STATUS OF EITHER OFF OR STANDBY. THE STANOBY 
STATUS CAUSES INPUT TO BE ENAB~EO ON THE DEVICES WHEN NOT ASSIGNED 
TO A PROGRAM. UPON RECEIPT OF A PARTICULAR IOENTIFYING CHARACTER 
STRING, EITHER AN APPROPRIATE SYMBIONT OR A NAMED RUN IS 
INITIATED, THE RUN FILE MUST ALREADY HAVE BEEN READ INTO THE 
OPERATING ENVIRONMENT. IF UNATTENDED ANSWERING IS PROVIDED ON THE 
INPUT OEVICE AND THE SUBSYSTEM IS CAPABLE OF CAUSING EXTERNAL 
INTERRUPTS, THEN NO INPUT BUFFER IS SET UP UNTIL THE OCCURRENCE OF 
A OIA~ SUCCESSFUL INTERRUPT. 

10,6,7. TIMING CONSIDERATIONS 

WITHIN THE REALM OF COMMUNICATIONS EQUIPMENT HANDLING THERE ARE 
THREE LEVELS OF ACTIVITY WHICH MUST BE TAKEN INTO ACCOUNT TO 
DETERMINE THE COMMUNICATION ACTIVITY WHICH CAN BE ALLOWED IN 
CONJUNCTION WITH OTHER I/O ACTIVITY, REAL-TIME CLOCK ACTIVITY ANO 
CPU USAGE. THESE LEVELS ARE: 

1. INTERRUPT RESPONSE 
2. BUFFER PROCESSING 
3. INFORMATION ANALySIS 

THE FIRST LEVEL, INTERRUPT RESPONSE, OCCURS WITHIN THE eM 
HANDLER AND CONSISTS OF SETTING UP THE NEXT BUFFER FoR THE 
INTERRUPTING LINE TERMINA~, QUEUING THE INTERRUPT, AND 
REINITIATING THE INPUT OR OUTPUT MODE, THE NECESSARY CRITERIA TO 
BE MET BY THE HANDLER IS. 1) INSURING THAT THE MODE BE RESET 
WITHIN THE CHARACTER AVAILABILITY OF THE FASTEST LINE TERMINAL 
DEVICE ON THE CHANNEL(196 MICROSECONDS FOR ~O,800 CPS AT 8 BIT 
CHARACTERS), AND 2) INSURING THAT EACH INTERRUPT 15 PROCESSED IN A 
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TIME INTERVAL SUCH THAT ALL ACTIVE LINES COULD BE READy TO 
INTERRUPT AT THE SAME TIME AND NO INFORMATION IS ~OST ON ANY LINE, 
IF SINGLE BUFFER MODE IS EMPLOYED, THEN THE SECOND CASE IS OF NO 
CONCERN FOR THE GIVEN ~INE(THE INTERRUPT TERMINATES ACTIVITY ON 
THAT LINE)BUT MUST BE CONSIDERED FOR LOWER PRIORITY MULTIPLE 
BUFFER LINES. THE CONFIGURATION SHOULD BE ARRANGED WITH THE 
HIGHEST SPEED LINE TERMINALS WHICH MAY BE USED IN THE MULTIPLE 
BUFFER MODE IN THE HIGHEST PRIORITY INTERRUPT POSITION (LOWEST ESI 
CHANNEL NUMBER AND HIGHEST PRIORITY MULTIPLEXOR POSITION), THEN 
TO INSURE NO LOSS OF INFORMATION FOR EACH LINE TERMINA~, HIGHER 
PRIORITY INTERRUPTS PLUS THE SINGLE INTERRUPT FOR THIS LINE 
TERMINAL MUST BE HANDLED WITHIN THE CHARACTER AVAILABILITY TIME OF 
THAT LINE, THE COUNT OF HIGHER PRIORITY INTERRUPTS MUST INCLUDE: 

1. ONE FOR EACH ESI EXTERNAL INTERRUPT WHICH CAN OCCUR IN 
THE CHARACTER AVAI~ABILITY TIME. 

2. ONE FOR EACH HA~F DUPLEX I/O ~INE TERMINAL PAIR OF HIGHER 
pRIORITY 

3. ONE FOR EACH SIMPLEX LINE OF HIGH~R PRIORITY, 
~. TWO FOR EACH HIGHER PRIORITY FULL OUP~EX PAIR 
5. ONE FOR THE ~INE OF CONCERN 

IF ANY BUFFER OF A HIGHER PRIORITY LINE CAN FILL ONCE OR MORE 
WITHIN THE CHARACTER AVAILABILITY TIME, ONE MUST BE ADDED F.OR EACH 
OCCURRENCE, THE CHARACTER AVAILABILITY DIVIDED BY 40 MICROSECONDS 
SHOULD BE GREATER THEN THE NUMBER COMPUTEO. THIS VA~UE TAKES INTO 
ACCOUNT THE INTERRUPT pROCESSING INSTRUCTIONS PLUS DATA TRANSFERS. 
FOR INSTANCE WITH THE CONFIGURATION OF: 

10 FULL DUPLEX 100~'S AT ~aoo BPS(CA=1.25MS) 
250 HA~F OUP~EX KSR 35 TELETYPE*MACHINES AT 100 WPMCCA=20MS) 

THE INTERRUPT COUNT FOR THE LOWEST PRIORITY 100~ IS 19 (2 FOR EACH 
OF THE 9 HIGHER PRIORITY FULL DUPLEX PAIR PLUS 1 FOR THE LINE OF 
CONCERN) AND THE LOwEST PRIORITY TELETyPE IS 270 WHICH ARE LESS 
THAN THE LIMITS OF 1250/~O=31 AND 20000/~O=500 RESPECTIVELY, HENCE 
THERE WOULD BE NO LOSS OF INFORMATION IF THE ~NTIRE SYSTEM WAS 
OPERATED SIMULTANEOUSLY IN A MULTIPLE BUFFER MODE(REMOTE 1Q04 
UNDER EXEC CONTROL WILL NORMALLY BE A SINGLE BUFFER OPERATION). 
IT SHOULD BE NOTED THAT CTS AND WTS EQUIPMENT IS OPERATED ON lSI 
MODE CHANNELS AND HENCE ARE LOWER INTERRUPT PRIORITY THAN A~L ESI 
CHANNELS, ALSO THE WTS INCORPORATES CHARACTER ASSEMBLy INTO FULL 
WORDS AND HENCE MULTIPLIES THE CHARACTER AVAILABILITY TIME. 

BUFFER PROCESSING IS A WORKER FUNCTION TO BE PERFORMED FROM THE 
INPUT AND OUTPUT COMPLETION ACTIVITIES. THESE ACTIVITIES ARE 
GIVEN PRIORITY, WITHIN THE DISPATCHING ALGORITHM IMMEDIATELY B!~OW 
INTERRUPT HANDLING. THE MOST CRITICAL BUFFER PROCESSING ROUTINES 
ARE EXPECTED TO BE THOSE THAT HANOLE MU~TIPLE BUFFER MODE LINE 
TERMINALS. THESE MUST OPERATE WITHIN THE CONSTRAINT THAT EACH 
BUFFER MUST BE PROCESSED WITHIN THE TIME IT TAKES TO FILL THE NEXT 

*TRADEMARK OF TELETYPE CORPORATION 
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BUFFER IN THE CHAIN(UNLESS THE POO~ IS OF SUFFICIENT LENGTH TO 
CONTAIN AN ENTIRE MESSAGE FOR EACH TERMINAL CONCERNEO)AND EACH 
BUFFER PROCESSING ROUTINE MUST SHARE THE CPU SUCH THAT ALL, 
ROUTINES HAVE A CHANCE TO PROCESS THEIR CORRESPONDING BUFFERS. 
THE NEED TO SHARE THE CPU AMONG THE PROCESSING ROUTINES DICTATES 
THAT A TIME INCREMENT MUST BE CHOSEN SUCH THAT SWITCHING FROM ONE 
COMPLETION TO ANOTHER IS BASED ON THE REAL-TIME C~OCK. THIS TiME 
INCREMENT IS SET BY A SYSTEM GENERATION PARAMETER(IF OMITTED NO 
MAXIMUM EXISTS). THE BASIS FOR DETERMINING THIS INTERVAL IS AS 
FOLLOWS: 

EACH BUFFER MUST B~ PROCESSED IN THE TIME INTERVAL, TO, TO 
FILL THE LARGEST (IN TERMS OF TIME) BUFFER' TMAX, DIVIDED BY 
THE NUMBER OF BUFFERS WHICH CAN FI~L IN THE MAXIMUM INTERVAL. 
A GIVEN BUFFER CAN FILL TMAX/TI TIMES WHERE Tl IS THE TIME 
REQUIRED TO FILL A BUFFER (NUMBER OF CHARACTERS TIMES THE 
CHARACTER TRANSFER RATE) AND TMAX IS THE LARGEST VALUE OF T1 
IN THE SYSTEM, HENCE THE TIME LIMIT, TO, IS GIVEN BY THE 
FORMULA: 

TMAX 

TO=-----------------------TMAX TMAX TMAX TMAX 
----+----+----+ ... +----T1 T2 T3 TN 

1 

:-----------.. -111 1 --+._+ .... + ••• +.-
T1 T2 T3 TN 

T1T2T3T4+ ••• TN 

T1T3,.tTN+T1T2T~ ••• TN+ ••• +T2T3 ••• TN 

THE UPPER AND ~OWER LIMITS OF TO ARE DETERMINED BY Tl~T2=r3= 
••• TN:TMIN AND TI=TMIN WITH ALL OTHER Tl ••• TN CONSIDERABLY LARGER 
WHICH GIVES: 

TMIN 
......... (TO < TMIN 

N = 
THE APPROXIMATION IS REASONAB~E THAT AL~ DEVICES WIL~ BE BUFFERED 
SUCH THAT THE TIME TO FILL EACH IS NEARLY EQUAL HENCE TO=TMIN/N 
CAN BE USED. THE VALUE N INCLUOES: 

1 FOR EACH SIMPLEX INPUT OR OUTPUT 
1 FOR EACH HALF OUP~EX PAIR 
2 FOR EACH FULL DUPLEX PAIR 
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WHERE ONLY MULTIPLE BUFFER MODE LINES ARE CONSIDEREO. TO CAN NOW 
BE CHANGED AS BUFFERS ARE LENGTHENED OR SHORTENED. IN THE 
INTERVAL TO DURING WHICH THE BUFFERS MUST BE PROCESSED THE ON~Y 
TIME WHICH THE COMPLETION ACTIVITY wILL NOT HAVE CONTROL IS DURING 
CYCLES TAKEN FOR DATA TRANSFERS AND TIME NEEDED TO QUEUE 
INTERRUPTS. IN THE WORSE CASE ALL ACTIVE COMMUNICATIONS LINES AND 
ALL STANDARD LINES MAY INTERRUPT, HENCE wITH: 

TO=10 MILLISECONDS 
50 ACTIVE LINE LINES AT 2400 BPS AT 7 BITS/CHAR 
1 FH432(240000 WORDS/SEC) 
1 FASTRANO CHANNEL(25,150 WPS) 
1 VIII C TAPE CHANNEL(16,OOO WPS) 

IN THE TO INTERVAL FOR fTHE EXAMPLE GIVEN ABOVE, THERE COULD BE 
(2_0+25.15+16)(1000)(0.01):2811 DATA TRANSFERS AT 0.75 
MICROSECONDS PER TRANSFER:2.1 MI~LISECONDS. FOR HIGH SPEED 
CHANNELS, 50(10 MS)(l.S MICROSEC)/2.91 MS = 0.25 MS FOR 
COMMUNICATIONS ~INE TERMINAL PATA TRANSFERS ANO (53 INTERRUPTS)(25 
MICROSECONDS PER INTERRUPT)=1.33 MILLISECONDS FOR INTERRUPTS WHICH 
LEAVES 10-(2.1+0.25+1.33):6,32 MILLISECONDS AS THE MINIMUM TIME 
THE PROGRAM CAN COUNT ON FOR EXECUTING INSTRUCTIONS. SINCE ONLY 
MU~TIPLE BUFFER MODE IS CRITICA~' THE eM HANDLER WILL ENTER 
INTERRUPT COMPLETION AcTIVITIES INTO ONE OF TWO QUEUES CONTROLLED 
BY THE OISPATC~ER: 

MULTIPLE BUFFER COMPLETION ACTIVITIES 
SINGLE BUFFER COMPLETION ACTIVITIES 

THE NATURE OF MULTIPLE 8UFFER MODE PROCESSING IS SUCH THAT IT IS 
MORE TIME CRITICAL THAN SINGLE BUFFER MODE PROCESSING ANO WILL BE 
HANDLED BY THE DISPATCHER IN A MANNER SUCH THAT SINGLE BUF!ER MODE 
ACTIVITIES WILL BE GIVEN CONTROL ON~Y wHEN THE MU~TIPLE BUFFER 
MODE ACTIVITY QUEUE HAS BEEN EXHAUSTED. 

THE THIRD LEVEL OF ACTIVITY TO BE CONSIDERED' INFORMATION 
ANALYSIS, IS ALSO A WORKER FUNCTION, THIS ACTIVITY IS NORMAL~' 
EXPECTED TO BE REAL-TIME WITH A USER DETERMINED RESPONSE TIME, 
THIS IS HANDLED BY THE EXECUTIVE THROUGH THE STANDARD DISPATCHING 
ALGORITHM, 

10,6,8, ERROR CODES FOR ~T CONTINGENCIES 

EACH WORKER PROGRAM TO WHICH COMMUNICATION DEVICES ARE ASSIGNED 
IS EXPECTED TO HAVE AN ERROR HANO~ING ROUTINE REGISTEREO WITH THE 
EXECUTIVE SYSTEM, THIs ERROR HANDLING ROUTINE WILL BE THE 
COMMUNICATIONS HAND~ER'S MEANS OF NOTIFYING THE USER OF SYSTEM AND 
LT GROUP ERROR CONOlTIONS WHICH DO NOT APPLY TO THE TRANSMISSION 
OR RECEPTION OF A PARTICULAR BUFFER, THE WORKER PROGRAM WILL BE 
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NOTIFIED IN THE MANNER AND FORMAT AS DEFINED UNDER PROGRAM 
CONTINGENCY 'ERR MOOE' CONDITION. THE FOLLOWING IS A LIST OF THE 
PIOSSIB~E ERROR CODES AND THEIR MEANING WHEN THAT COOE IS STORED IN 
THE S2 PORTION OF THE FIRST WORD OF THE ERROR ROUTINE. 

CODE MEANING 

1 THE LAST ER FOR AN OPERATION TO BE 
PERFORMED BY THE COMMUNICATIONS 
HANDLER WAS AN INVALID ER. THIS 
WILL OCCUR MAINLY WHEN THE SYSTEM 
HAS BEEN IMPROPERLY OR INADEQUATELY 
DEFINED AT SYSTEM GENERATION TIME, 
AN EXAMPLE OF THIS TypE OF ERROR 

,IS AN ER CMARS IF THE COMMUN~ 
ICATIONS HANDLER IS NOT PROVID­
ING ANY SECOND ~EVEL SUPPORT. 

ACTION 
... ---........ 

THE PROGRAM 
SHOULD BE TER­
MINATED IMME­
DIATELY AS IT 
15 ATTEMPTING 
TO UTIL.IZE 
NON-EXISTENT 
SYSTEM CAPA­
BILITIES. 

10.6.9. REAL-TIME SYSTEM CONSIDERATIONS 

THE NATURE OF A REAL-TIME PROGRAM CAUSES THE EXECUTIVE SYSTEM 
TO GIVE IT CONSIDERATIONS DIFFERENT FRoM THOSE OF DEMAND AND BATCH 
RUNS. A REAL-TIME PROGRAM IS NEVER SWAPPED OUT OF CORE STORAGE 
NOR RELOCATED WITHIN CORE STORAGE BECAUSE IT MUST BE AVAILABLE AT 
ANY TIME FOR IMMEDIATE USE, THUS IT IS EXPECTED THAT THE USER 
WIL~ PROPERLY POSITON ANO LOCATE ALL REAL·TIM~ PROGRAMS IN SUCM A 
MANNER So AS TO MOST EFFICIENTLY UTILIzE THE SYSTEM GIVING 
CONSIDERATION TO SUCH THINGS AS PROGRAM CONTROL TAB~E EXPANSION 
ANO HARDWARE MEMORY OVERLAP. 

1 

THE EXECUTIVE DOES NOT\TIME SHARE (SLICE) BETWEEN REAL-TIME 
ACTIVITIES AT THE SAME PRI'oRITY L.EVEL. BUT PERMITS A REAL-TIME 
ACTIVITY TO CONTINUE, LIMITED TO WITHIN A REASONABLE LENGTH OF 
TIME, UNTIL IT VOLUNTARILY RELEASES CONTROL. THUS AT A REAL-TIME 
LEVEL THERE MAY BE ANY NUMBER OF ACTIVITES IN A CONUITION WAITING 
FOR CONTROL BUT ONLY ONE REAL-TIME ACTIVITY SUSPENDED BY THE EXEC 
AS OPPOSED TO O~MAND/aATCH OPERATION WHICH MAY HAVE ANY NUMBER OF 
EXEC SUSPENDED ACTIVITIES AT A SINGLE PRIORITY LEVEL. FOR 
REAL-TIME PROGRAMS, THE EXECUTIVE WILL AL~AYS RETURN CONTROL TO 
THE SUSPENDED ROUTINE, AND THAT REAL-TIME ACTIVITY WILL BE 
FtERMITTEO TO CONTINUE UNTI~ IT VOLUNTARILY RELEASES CONTROL BEEORE 
ANY OTHER ACTIVITES AT THAT SAME REAL-TIME LEVEL ARE GIVEN 
C:ONTROL. HOWEVER, ALL ACTIVITIES OF A REAL~TIME PROGRAM ARE TIMED 
~'ITH A MAXIMUM PERMISSABL.E TIME VALUE IN ORDER FOR THE SYSTEM TO 
DETECT ERRORS AND EXCESSIVE LOOPS WHICH MAY DEVELOP IN AN 
UNOEBUGGED PROGRAM. 
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ALTHOUGH THE SYSTEM PROVIOES BOTH SINGLE BUFFER MODE ANO POO~ 
BUFFER MODE CAPABILITIES, IT IS EXPECTED THAT THE USER WILL EMPLOY 
THE METHOD MOST AOVANTAGEOUS FOR THE APPLICATION. THE SINGLE 
BUFFER MOOE OF OPERATION IS THE MOST EFFICIENT METHOD AS THERE IS 
NO EXEC OVERHEAD INVOLVED WITH CONTROLS FOR THE POOL SINCE 
CONTROLS, IF ANY EXIST, ARE THE RESPONSIBILITY OF THE USER, THE 
SINGLE BUFFER MODE WIL~ USE LESS CORE STORAGE pER BUFFER BECAUSE 
THE POOL MODE REQUIRES ADOITIONA~ STORAGE AREA IN BOTH THE WORKER 
PROGRAM AND WITHIN THE EXEC FOR THE POOL CONTROL INFORMATION. 
THIS AMOUNTS TO THREE WORDS FOR EACH BUFFER IN THE POOL AS ONE 
WORD IS MAINTAINED WITH PARAMETER INFORMATION IN THE USER'S AREA 
AND TWO WORDS IN THE EXEC AREA ARE USED FOR LINKING AND QUEUEING 
PURPOSES BY THE COMMUNICATIONS HANOLER. THE TYPE OF TRANSMISSION 
IS PERHAPS THE BEST GUIDE AS TO WHICH SHOULD BE USED. 

TYPES OF TRANSMISSIONS MAY BE CLASSIFIED AS FIXED IN LENGTH, 
VARIABLE IN LENGTH, OR INDETERMINATE IN LENGTH, AN EXAMP~E OF A 
FIXEO LENGTH TRANSMISSION WOULD BE THE USE OF A 100_ AS THE REMOTE 
TERMINAL OR A SIMILAR pRINTING DEVICE WHICH WOULD EMPLOY A PRl~T 
LINE IMAGE OF, SAY, 80 OR 132 CHARACTERS, ALSO THE POL~ MESSAGE 
(NOT TO BE CONFUSED WITH A PO~L RESPONSE) FOR A POl~ED NETWORK IS 
GENERALLY OF A FIXED LENGTH. THE SINGLE BUFFER MODE OF OPERATION 
SHOULD ALWAYS BE USED FOR FIXED LENGTH TRANSMISSIONS. 

A VARIABLE LENGTH MESSAGE IS A TRANSMISSION WHOSE MAXIMUM 
LENGTH CAN BE PREDICTED. AN EXAMPLE OF A VARIASLE LENGTH MESSAGE 
IS A TRANSMISSION FOR A CRT OPERATING AS A REMOTE INQUIRY ANO 
OISPLAY DEVICE WHERE THE REMOTE CRT USER MAY ENTER ANY QUANTITY OF 
INFORMATION UP TO THE MAXIMUM SIZE OF THE CRT SCREEN. IF THE 
AMOUNT OF CORE STORAGE AVAI~A6LE FOR USE AS BUFFERS FOR VARIABLE 
LENGTH MESSAGES WAS EXTREMELY LIMITED, IT WOULD BE BETTER TO USE A 
POOL OF BUFFERS SINCE NOT ALL MESSAGES WOULD BE IN PROGRESS AT 
ONCE AND SO ~ESS BUFFER AREA WOULD BE NEEDED THAN IF SINGLE BUFFER 
MODE WAS USED AND BUFFERS WERE PERMANENTLY ASSIGNED. EITHER 
SINGLE MODE OR POOL MODE COULD BE USED FOR A VARIABLE LENGTH 
TRANSMISSION WITH THE MOST ADVANTAGEOUS METHOD BEING CHOSEN AS THE 
APP~ICATION DICTATES. 

A TRANSMISSION WHICH IS INDETERMINATE IN LENGTH SHOULD ALWAYS 
BE PROCESSED USING THE POOL MODE OF OPERATION, A TRANSMISSION OF 
INDETERMINATE LENGTH IS MOST FREGUENTLY ENCOUNTERED IN MESSAGE 
SWITCHING APPLICATIONS WHERE THE LENGTH OF AN INPUT MESSAGE IS 
UNDER THE JURISDICTION OF THE REMOTE STATION, AND THE SYSTEM MUST 
USE SEGMENTATION TO ACCEPT, PROCESS, STORE, ANO FORWARO THAT 
ENTIRE MESSAGE. 

ANOTHER FACTOR WHICH LARGE~Y AFFECTS WHETHER SINGLE MODE OR 
POOL MODE OF BUFFERING IS TO 6£ USED IS THE QUANTITY OF CORE 
STORAGE AVAILABLE FOR BUFFER AREAS. THE LACK OF ADEQUATE 
BUFFERING AREAS DICTATES THAT THE POOL METHOD SHOULD BE USED SO 
THAT THE BUFFER AREA MAY BE SHARED BY NUMEROUS LT GROUPS. 
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SUFFICIENT BUFFER AREA MAY PERMIT THE USE OF SING~E MODE BUFFERIN6 
OR EVEN THE EXTREME CASE OF A CLOSED POOL OF BUFFERS FOR EACH LT 
GROUP. HOWEVER, SUCH AN EXTREME CASE HAS AN ADDEO RESTRAINT THAT 
EACH BUFFER OF INFORMATION MUST HAVE SUFFICIENT STAGING AREA AND 
AOEQUATE MASS STORAGE TRANSFER TIME SO THAT NO DATA 15 LOST FOR AN 
OVERLOAD SITUATION. THE OPEN CHAIN POOL METHOD INSURES THAT A 
BUFFER WILL NEyER BE REUSEO BY THE SYSTEM UNTIL SO INSTRUCTED BY 
THE USER, IF THE POO~ MODE OF BUFFERING IS CHOSEN, CONSIDERATION 
MUST BE GIVEN TO THE SIZE OF THE CORE STORAGE AREA TO BE USEO 'OR 
BUFFERING, IF ADEQUATE AREA IS AVAILABLE, THE DESIRED SIZE CAN BE 
SET ASIDE FOR THE BUFFER POOL. HOWEVER, SUCH IS GENERALLY THE 
EXCEPTION RATHER THAN THE RULE, 

THE OPTIMUM SIZE FOR THE sUFFER POOL IS ACTUALLY DETERMINED BY 
THE APPLICATION BUT INFLUENCED BY THE WORK ~OAD OF THE SYSTEM. IF 
THE APPLICATION IS SUCH THAT THE LOSS OF ANY AMOUNT OF DATA CANNOT 
BE TOLERATED, THERE IS NO CHOICE BUT TO FIX THE SIZE OF THE BUFFER 
POOL AT SOME MAXIMUM TO ADEQUATELY HANDLE THE PEAK LOAD. SYSTEMS 
WITH SUCH STRINGENT REQUIREMENTS DO EXIST, BUT MORE GENERALLY THE 
REAL~TIME PROGRAM HAS SOME DEGREE OF CONTROL OVER THE REMOTE 
STATIONS, FOR EXAMPLE, THE POLLING OPERATIONS CAN BE REDUCED IF 
AN EXCESS WORK LOAD IS ENCOUNTERED, OR THE REMOTE STATION CAN BE 
INSTRUCTED TO RETRANSMIT IF ANY PORTION OF A TRANSMISSION IS ~OST 
JUST AS THOUGH A PARITY ERROR HAD OCCURRED. 

IT IS MOST ADYANTAGEOUS FOR THE REAL-TIME PROGRAM TO 
OYNAMICA~LY AOJUST THE SIZE OF THE BUFFER POOL TO CORRESPOND TO 
THE WORK LOAD PROVIDING THAT AOOITIONAL CORE STORAGE CAN ALWAYS BE 
ACQUIRED BY THE REA~-TIME PROGRAM WHEN IT IS NEEDED. FOR EXAMP~E' 
LITTLE REAL-TIME ACTIVITY MIGHT OCCUR FROM 11 PM TO 6 AM AFTER 
WHICH TIME THE WORK LOAD MIGHT INCREASE TO ITS PEAK AT NOON. FOR 
THIS CASE THE SIZE OF THE BUFFER POOL WOULD BE AT ITS MAXIMUM 
DURING THE DAYTIME ANO MINIMUM AT NIGHT SO THAT THE EXCESS CORE 
STORAGE AREA COULD BE UTILIZED BY OTHER PORTIONS OF THE SYSTEM IF 
THE AREA WAS NOT NEEDED BY THE REAL-TIME PROGRAM FOR OTHER USES 
SUCH AS A STATISTICAL SUMMARY OR UPDATING OF REAL-TIME OATA FILES. 
IT SHOULD BE KEPT IN MIND THAT THE RELEASE OF CORE STORAGE IN 
INCREMENTS OF 512 WORDS IS NECESSARY FOR THE AREA TO BE USED Bt 
OTHER PORTIONS OF THE SYSTEM, THE NUMBER OF SIMULTANEOUS USER'S 
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OF THE BUFFER POO~ ALSO CAN BE USEO TO DETERMINE THE SIZE OF THE 
BUFFER POOL. THERE MAY BE CASES WHERE THE SIZE CAN SE FIXED AT 
SOME MINIMUM AND STILL BE ADEQUATE TO HANDLE ALL TRAFFIC, AN 
EXAMPLE OF THIS SITUATION IS AN APPLICATION WHOSE COMMUNICATIONS ~ 
NETWORK IS DESIGNED SUCH THAT IT IS NEVER LOADED BEYONO 25~ OF ITS v 
CAPACITY.' SUCH NETWORK ~OAOING IS OFTEN EMPLOYED FOR MESSAGE L 

SWITCHING IN ORDER TO pROVIDE A REASONABLE RESPONSE TIME BETWEEN 
STATIONS ON A MU~TI·STATJON POLLED CIRCUIT. 

i VERY CLOSELY CONNECTED WITH THE SIZE OF THE BUFFER POOL IS THE 
CONSIDERATION TO BE GIVEN TO DETERMINING THE PROPER SIZE FOR T~E 
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INDIVIDUAL INPUT ANO OUTPUT COMMUNICATIONS BUFFER AREAS (NOT TO BE 
CONFUSED WITH MASS STORAGE BUFFERING AREAS), COMMUNICATIONS 
BUFFER SIZE IS NORMAL~Y FIXED AT A SINGLE ADEQUATE VALUE AND IS 
NOT DYNAMICALLY CHANGED OR INFLUENCEO BY CHANGES IN THE SYSTEM 
WORK LOAD OR TIME OF DAY. THE INDIVIDUAL BUFFER SIZE IS AGAIN 
DETERMINED BY THE APPLICATION, BUT IT IS GREATLY INFLUENCED BY 
SUCH THINGS AS THE MASS STORAGE MEDIUM, STAGING AREA ANO WORKING 
AREA SIZE, ACTUAL lINE SPEEDS OF THE COMMUNICATION NETWORK, NUMBER 
OF CIRCUITS IN THE NETWORK, AND DATA PACKING TECHNIQUES. WITH ALL 
OF THESE FACTORS TAKEN INTO ACCOUNT, TyPICAL BUFFER SIZES FOR 
EXISTING REAL-TIME INSTALLATIONS RANGE FROM TEN TO DECIMAL 100 
CHARACTERS. THE MASS STORAGE MEDIUM IS PERHAPS THE LARGEST 
INFLUENCE IN THE SIZE FOR INOIVIDUAL BUFFERS DUE TO HARDWARE 
CHARACTERISTICS SUCH AS ACCESS TIME ANO ADDRESSABILITY AS WELL AS 
THE SOFTWARE UTILIZATION OF MASS STORAGE IN AREAS SUCH AS THE 
AMOUNT AND METHOD OF SEGMENT ANO MESSAGE ~INKAGE, REAL-TIME 
DIRECTORY CONTENTS AND LOCATION, REAL-rIME REPACKING PRINCIPLES, 
ETC. A MASS STORAGE DEVICE wiTH A HIGH ACCESS TIME DICTATES THAT 
A LARGER BUFFER SIZE SHOULD BE USEO WHILE SMALLER BUFFERS MAy BE 
SUCCESSFULLY USEO IF THE MASS STORAGE OEVICE HAS A VERY FAST 
ACCESS TIME AND ALSO A HIGH DATA TRANSFER RATE. 

THE ADORESSABILITY of THE MASS STORAGE MEOIUM DETERMINES 
STAGING AREA SIZE wHICH CONTROLS THE SIZE OF INDIVIDUAL BUFFERS 
SINCE IT IS BEST TO ESTABLISH A BUFFER WHICH IN SIZE IS A FRACTION 
OF THE SIZE of THE STAGING AREA. FOR EXAMPLE' A MASS STORAGE 
DEVICE WITH EITHER TRACK OR SECTOR AODRESSABI~ITY WOULD 
NECESSITATE THAT THE SIZE OF THE STAGING AREA BE A MULTIPLE OF THE 
TRACK OR SECTOR SIZE. THE ENTIRE AREA OF SOFTWARE TECHNIQUES FOR 
THE PROPER USE OF MASS STORAGE 15 TOO EXTENSIVE TO ELABORATE ON IN 
THIS DISCuSSION SINCE TOPICS COULD ONLY BE DISCUSSED IN GENERAL 
UNTIL A PARTICU~AR MASS STORAGE DEVICE WAS SPECIFIEO. IT IS 
EXPECTED THAT THE SIZE OF INDIVIDUA~ BuFFERS MUST INCREASE WITH 
THE LINE SPEED (A LARGER BUFFER SIZE WOULD BE MORE SUCCESSFUL FOR 
A ~800 BAUD LINE THAN THE BUFFER SIZE CHOSEN FOR A 75 BAUD LINE), 
THE SIZE OF BUFFERS SHOULD ALSO INCREASE WITH THE NUMBER OF LINES 
CONTROLLED BY THE SYSTEM (NOTE USE OF THE TERM SYSTEM SINCE IT IS 
PROBABLE THAT SEVERAL REAL-TIME PROGRAMS MAY EXIST IN THE SYSTEM 
WITH THE WORK LOAD DIVIDED AMONG VARIOUS PROGRAMS ACCORDING TO 
TYPE OF WORK WITH COMMON LINKAGE BETWEEN PROGRAMS EXISTING ONLY IN 
THE FORM OF QUEUES, TAB~ES, FILES, ETC,) SINCE REAL~TIME PROGRAMS 
ARE NOT TIME SHARED OR 'SLICED' BY THE EXECUTIVE SYSTEM BUT RATHER 
ARE EXPECTED TO SHARE THE PROCESSOR. 

THE AREA OF DATA PACKING TECHNIQUES ALSO !NF~UENCES INOIVIDUAL 
BUFFER SIZE, DATA PACKING TECHNIQUES COVER BOTH HAROWARE 
CHARACTERISTICS ANO SOFTwARE METHODS. HARDWARE CHARACTERISTICS 
INCLUDE SUCH THINGS AS WHOLE WORD, HALF WORD, OR QUARTER WORO 
COMMUNICATIONS BUFFERING METHODS, PARTIAL WORD ADDRESSING 
CAPABILITIES OF THE PROCESSOR, AND PERIPHERAL SUBSYSTEM OPERATION 
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SUCH AS THE READING OF BYTES VIA THE 6C-aC SUBSYSTEM WHICH PACKS 
9-81T BYTES IN A OOUB~E WORD FORMAT. 

SOF'TWARE METHODS INC~UDE USE OF A COMMON INTERNAL. CODE AND ITS 
RE~ATEO PACKING. SOME INTERNAL COCE MUST BE PICKED AS THE 
STANDARD TO BE USED INTERNALLY BY THE REAL-TIME PROGRAM. THE 
USUAL BASIS FOR THE SELECTION OF THE CODE IS USING THE COOE WHICH 
IS MOST COMMON THROUGHOUT THE COMMUNICATIONS NETWORK WITH MINOR 
INFLUENCE ASSERTED BY LINE SPEED TO AVoID EXCESSIVE CHARACTER 
TRANSLATION ON HIGH SPEED LINES. THIS WILL GENERALLY NOT BE 
FIELOATA WHICH IS USED INTERNALLY BY THE EXECUTIVE SYSTEM BUT 
WOULD PROBAB~Y BE ElTHER BAUDOT OR ASCII SINCE THE MAJORITY OF 
REMOTE STATIONS HAVE HARDWARE DESIGN CHARACTERISTICS EMPLOYING 
EITHER ONE OR THE OTHER OF THESE COCES. ANY INPUT WHICH IS 
RECEIVED WHICH DOES NOT CONFORM TO THE STANDARD INTERNAL CODE IS 
TRANSLATED BEFORE BEING PROCESSED BY THE REAL~TIME PROGRAM So THAT 
TO THE REAL~TIME PROGRAM IT ALWAYS APPEARS AS SIMILAR DATA. 
ACCORDINGLY FOR OUTPUT, THE DATA IN THE STANDARD INTERNAL CODE IS 
TRANSLATED TO THE CODE DESIRED BY THE REMOTE STATION AS THE 
COMMUNICATIONS OUTPUT SUFFER AREA IS BEING FILLEO. 

ONCE A PARTICULAR CODE HAS BEEN SELECTED AS THE INTERNAL 
STANDARD FOR THE REAL-TIME PROGRAM, VARIOUS DATA PACKING METHODS 
BY THE SOFTWARE CAN BE BUILT AROUND THAT CODE. FOR INSTANCE, THE 
SELECTION OF ASCII PERMITS ONLY NINE CHARACTERS TO BE PACKED INTO 
A DOUBLE WORD WHILE THE USE OF BAUDOT WOULD ALLOW TEN CHARACTERS 
TO BE PACKED INTO A DOUBLE wORD WITH THE ADDED ADVANTAGE OF TWO 
BITS REMAINING FOR USE AS CONTROL INFORMATION. THE PROPER CONTROL 
TECHNIQUES AND THE GREATER EFFICIENCY OF PACKING USING A SMALLER 
CODE SUCH AS BAUDOT CAN PROVIDE A ~ARGER SYSTEM CAPACITY WHEN MASS 
STORAGE AREA IS LIMITED. THE USE OF VERTICAL PACKING RATHER THAN 
HORIZONTAL PACKING CAN E~IMINATE THE OUTPUT STAGING AREA SINCE THE 
COMMUNICATIONS OUTPUT BUFFER AREA CAN DOUBLE AS THE STAGING AREA. 
VERTICAL PACKING MAY ALSO BE ADVANTAGEOUS FOR CERTAIN UNIQUE 
HARDWARE CHARACTERISTICS. 

ALSO WORTHY OF MENTION IS THE DUAL POOL METHOD AVAILABLE FOR 
ACCEPTING INPUT. THE pRIMARY USE FOR THE DUAL POOL INPUT MODE IS 
TO PROVIDE A RAPID RESPONSE VIA SOFTWARE FOR FEATURES OTHERWISE 
PROVIDED BY HARDWARE OpTIONS FOR POLLING OPERATIONS, THE RESPONSE 
FROM A POLL MESSAGE MAY BE EITHER A SHORT 'NO BUSINESS, RESPONSE 
OR A LENGTHY TRANSMISSION OF DATA FROM THAT PARTICULAR REMOTE 
STATION. IT IS MOST DESIRABLE FOR THE REAL-TIME PROGRAM TO HA'E 
IMMEDIATE NOTIFICATION WHEN THE FIRST PORTION OF THE POLL RESPONSE 
IS RECEIVED SO THAT THE NEXT POLL MESSAGE MAY BE INITIATED IF THE 
RESPONSE INDICATES 'NO BUSINESS'. RATHER THAN USE A TIMER, THE 
OCCURRENCE OF AN INPUT MONITOR INTERRUpT FOR A SMALL BUFFER CAN BE 
USED TO TRIGGER THE REAL-TIME PROGRAM'S ANALYSIS OF THE POLL 
RESPONSE. HOWEVER, IF A LENGTHY TRANSMISSION WAS INITIATED BY THE 
PO~L MESSAGE, IT 15 NOT ADVISABLE FROM A SYSTEM STANDPOINT TO 



UP-4144 
UNIVAC 1108 EXECUTIVE 

PROGRAMMER'S REFERENCE SECTION: 

10 
PAGE: 

CONTINUE WITH SMALL BUFFERS FOR ACCEPTING THE INPUT DATA. THE 
OUA~ POOL INPUT MOCE PROVIDES THE ABILITY TO ACCEPT A TRANSMISSION 
INTO A SMALL BUFFER AREA INITIALLY WHEN THE ER CMI$ IS EVALUATED 
WITH AN IMMEDIATE SWITCH TO A POOL OF LARGER SUFFERS FOR 
SUBSEQUENT PORTIONS OF THE DATA TRANSMISSION IF ANY SHOULD FOLLOW. 

THE EXECUTIVE SYSTEM CLASSIFIES AN I/O REQUEST INTO ONE OF 
THREE CATEGORIES DEPENDING UPON THE NATURE OF THE ACTIVITY WHICH 
SUBMITS THE I/O REQUEST, THE THREE CATEGORIES ARE ASSIGNED 
PRIORITES IN THE FOLLOWING OROER, AND ALL REQUESTS IN A CATEGORY 
ARE COMPLETED BEFORE ANY REQUEST IS HONORED FOR THE NEXT LOWER 
PRIORITY: 

REAL.-TIME 
EXECUTIVE 
DEMAND/BATCH 

LOOK AHEAD TECHNIQUES ARE USED WITHIN A CATEGORY WHENEVER 
APPROPRIATE SO THAT THE AVERAGE EXECUTION TIME FOR I/O REQUESTS 
MAY BE REDUCED. SINCE LOOK AHEAD WILL CAUSE I/O REQUESTS TO BE 
COMPLETED IN A SEQUENCE DIFFERENT FROM THE ORDER OF SUBMISSION, 
THE USER SHOULD BE AWARE THAT THE WORKER PROGRAM MUST pROVIDE ITS 
OWN PROTECTIVE MEASURES AND TAKE THE APPROPRIATE ACTlON IF IT IS 
CONCERNED WITH THE SEQUENCE OF EXECUTION OF 1/0 REQUESTS. 

THE EXECUTIVE SYSTEM PROVIDES DIFFERENT METHODS TO BE USED BY 
REAL.TIME PROGRAMS FOR CHANGING PRIORITY LEVE~S, REGISTERING 
ACTIVITIES, AND DISPERSING THE WORK LOAD AMONG THE PROCESSORS IN A 
MULTIPROCESSOR ENVIRONMENT. THE PROPER USE OF THESE EXECUTIVE 
FUNCTIONS SHOULD BE UNOERSTOOD SO THAT THEY ARE NOT ABWSED AND ARE 
PROPERLY UTILIZED SO AS TO HAVE MINIMUM SYSTEM OVERHEAD TO ACHIEVE 
A DESIRED GOAL. THIS DISCUSSION IS CONCERNED WITH THE EXECUTItE 
REQUESTS OF RTS, NRTS, FORKS, EXITS, AND UN~CK$ AS WE~L AS THE 
PRIORITY LEVELS OF THE EXECUTIVE SYSTEM AS THEY APP~Y TO THE 
REAL-TIME PROGRAM, THE NUMEROUS PRIORITY LEVELS SHOULD BE 
UNDERSTOOD IN ORDER TO DETERMINE THE PROPER USE OF THE PREVIOUSLY 
MENTIONED EXECUTIVE REQUESTS, THE AREAS OF DEADLINE BATCH AND 
DEMAND HAVE A TYPE OF PRIORITY BE~Ow THAT OF REAL-TIME AND WILL BE 
CONSIOERED TO BE GROUPED WITH BATCH RUNS FOR THE PURPOSES OF THIS 
DISCUSSION. THE MAIN CATEGORIES OF PRIORITIES OF THE EXECUTIVE 
SYSTEM THEN REVERT TO THE FOL~OWING ORDER: 

A) AL~ INTERRUPT QUEUEING AT THE TIME OF OCCURRENCE 
B) ANY ESI COMPLETION ACTIVITY IN ORDER OF OCCURRENCE 

(CONSIDERED BY THE EXEC AS REAL-TIME ~EVEL 1) 
C) ALL EXECUTIVE FUNCTIONS SUCH AS DYNAMIC ALLOCATOR, 

DISPATCHER, I/O CONTROL, 1/0 HANDLERS AND CLOCK 
CONTROL 

0) ANY REA~~TIME INTERRUPT ACTIVITY IN ORDER OF 
OCCURRENCE 
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F) OTHER EXECUTIVE OPERATIONS SUCH AS LOADS, MCORS, 
~OG$, PRINTS, AND TSWAPS 

G) ANY BATCH INTERRUPT ACTIVITY IN ORDER OF OCCURRENCE 
H) AL~ BATCH wORK 

THE OCCURRENCE OF ANY WORK IN A HIGHER PRIORITY CATEGORY WILL 
CAUSE THE ~OWER PRIORITY CATEGORY TO BE SUSPENDED UNTIL ALL HIGHER 
PRIORITY WORK HAS BEEN COMP~ETEO. AL~ CATEGORIES EXCEPT A ARE 
CONTROLLED BY THE SOFTWARE ANO AS SUCH ARE INTERRUPTABLE AND 
SUBJECT TO SUSPENSION, INTERRUPT QUEUEING IS THE PROCESSING 
PERFORMED AT THE OCCURRENCE OF A HARDWARE INTERRUPT AND AMOUNTS TO 
APPROXIMATELY 45 MICROSECONDS OF INSTRUCTION EXECUTION TIME FOR AN 
E5I INTERRUPT AS DISCUSSED FURTHER IN CHAPTER 6 UNDER REAL-T!ME 
PROCESSING, TIMING. 

CATEGORY B HAS THE HIGHEST SOFTWARE PRIORITY ANO IS USED FOR 
THE PROCESSING NECESSARY BY ESl COMPLETION ACTIVITIES, IT IS 
CONSIDERED TO BE REAL-rIME LEVE~ 1 BY THE EXECUTIVE, ESI 
COMPLETION ACTIVITES ARE ALWAYS ACTIVATED WITH A ~IMITEC SET OF. 
REGISTERS AND ONLY A LIMITED SET MAY BE USED THROUGHOUT ALL ESt 
COMPLETION ACTIVITY PROCESSING BECAUSE IT REQUIRES AN ER FORKS TO 
CHANGE TO A COMPLETE REGISTER SET BUT THE OCCURRENCE OF AN ER 
CAUSES THE ACTIVITY TO DROP TO A LOWER REAL-TIME PRIORITY THAN 
THAT OF ESI COMP~ETION ACTIVITIES, THE SYSTEM WILL CONTINUE TO 
OPERATE AT REAL-TIME LEVEL 1 UNTIL EITHER ONE OF TWO EVENTS 
OCCURS, AN EXECUTIVE REQUEST (ER) BY THE ESI COMPLETION ACTIVITY 
OR A TIME OUT, THE FIRST ER ISSUED BY AN ESI COMPLETION ACTIVITY 
CAUSES THE PRIORITY LEVEL FOR THAT ACTIVITY TO AUTOMATICALLY BE 
LOWERED BY THE EXECUTIVE TO THE PRIORITY LEVE~ OF THE PARENT 
ACTIVITY FROM WHICH THE ESI COMPLETION ACTIVITY WAS REGISTERED 
(IE., THE PRIORITY ~EVEL AT THE TIME OF THE ER eMIS), THUS 
CONTROL CAN NEVER BE RETURNED IN LINE AT THE PRIORITY ASSIGNED TO 
ESI COMPLETION ACTIVITIES AFTER THE OCCURRENCE OF AN ER---CONTROL 
WILL BE RETURNED IN LINE, BUT THE PRIORITY ~EVEL IS THAT OF THE 
PARENT ACTIVITy, 

IN ORDER TO DETECT PROGRAM ERRORS AND EXCESSIVE ~OOps IN THE 
HIGH PRIORITY CATEGORIES AVAl~AB~E TO REAL-TIME PROGRAMS, THE 
EXECuTIVE SYSTEM ALWAYS TIMES BOTH ESI COMPLETION ACTIVITIES AND 
REAL-TIME ACTIVITIES, THE AMOUNT OF TIME PERMITTED FOR THESE 
ACTIVITIES CAN BE EITHER FIXED AT THE VALUE DEFINED AT SYSTEMS 
GENERATION TIME OR DYNAMICA~LY CONTROLLED FOR EACH ACTIVITY wITH A 
VALUE BASED UPON THE QUANTITY OF CHARACTERS TO BE PROCESSED, THE 
OCCURRENCE OF A TIME OuT FOR AN E51 COMPLETION ACTIVITy IS TREATED 
AS THOUGH THAT ACTIVITY HAD JUST ISSUED AN ER (ITS PRIORITy LEVEL 
IS REDUCED TO THAT OF ITS PARENT WITHOUT ANY CONSIDERATION FOR THE 
PROCESSING IT WAS PERFORMING), IF A TIME OUT OCCURS FOR A 
REAL-TIME ACTIVITY, IT CAUSES THAT ACTIVITY TO BE ENTERED INTO THE 
'ERR MODE' CONDITION SUB~ECTING IT TO THE STANoARD ACTION of TME 
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CATEGORY C IS USED BY THE EXEC FOR ALL THE OPERATIONS THAT THE 
EXECUTIVE SYSTEM MUST PERFORM. CATEGORY 0 IS USED FOR REAL-TIME 
I/O INTERRUPT ACTIVITES AND IS ALWAYS A'TIVATED WlTH A LIMITED 
REGISTER SET AND ONLY A LIMITED SET MAY BE USED DURING INTERRUPT 
PROCESSING SINCE ANY EXECUTIVE SERVICE REQUEST DROPS THE PRIORITY 
OF THE INTERRUpT ACTIVITY TO WITHIN THE WORKER PROGRAM. THERE IS 
A MAXIMUM OF 34 REA~-TIME ~EVE~S AVAILABLE WITHIN THE SYSTEM FOR 
USE BY ALL REAL-TIME PROGRAMS. THE USER IS EXPECTED TO DELEGATE 
THE REAL-TIME LEVELS APPROPRIATELY FOR THE APPLICATION, ~ITHER A 
LIMITED SET OR A FULL SET OF REGISTERS MAY BE USED AT ANY OF THE 
REAL-TIME LEVELS 2-35 WITH THE LIMITED SET ASSUMED TO EXIST UNLESS 
SPECIFICALLY STATED OTHERWISE BY THE REAL-TIME PROGRAM VIA AN ER 
FORKS. . 

ALL OF THE CONDITIONS WHICH WERE GIVEN FOR CATEGORY D ALSO 
APPLY TO CATEGORY G EXCEPT THAT THE INTERRUPT ACTIVITY APPLIES TO 
THE BATCH TYPE OF PROGRAMS AND AS SUCH MAY BE SUBJECT TO SWAPPING. 
THE BArCH ACTIVITIES AT CATEGORY H ARE UNDER THE CONTROL OF THE 
DYNAMIC ALLOCATOR AND ARE A~WAYS TIME SHARED AND ALSO MAY BE 
SWAPPED, WHETHER OR NoT THEY ARE SWAPpED DEPENDS UPON THE TYPE OF 
THE OTHER ACTIvITIES FoR THE PROGRAM. THE BATCH ACTIVITES OF A 
REAL-TIME PROGRAM WILL NOT BE SWAPPED AS LONG AS THERE EXISTS ANY 
ACTIVITY AT THE REAL-TIME LEVEL SINCE A ,SWAP LOCK' INDICATOR IS 
SET FOR THE PROGRAM AS LONG AS ANY REAL-TIME ACTIVITY OR ESI 
COMPLETION ACTIVITY EXISTS FOR THAT PROGRAM. 

THE VARIOUS ER'S MENTIONED PREVIOUSLY CAN BE USED BY THE· 
REAL~TIME PROGRAM TO CONTROL THE PRIORITIES ANO DISTRIBUTE THE 
WORK LOAD IN A MULTIPROCESSOR ENVIRONMENT. THE ER RT$ IS THE MOsT 
DESIRABLE MEANS OF CHANGING PRIORITY LEVELS WITHIN THE REAL-TIME 
PROGRAM. IT CAN ACCOMP~ISH EITHER OR BOTH OF THE FOLLOWING: 

1) CHANGE OF PRIORITY LEVE~ FOR A REAL-TIME ACTIVITY 
2) OISTRIBUTE THE WORK LOAD AS AN ACTIVITY FOR ANOTHER 

pROCESSOR IN THE MU~TIPROCESSOR ENVIRONMENT 

THE ER RT$ MAY BE EXECUTED BY ANY TYPE OF PROGRAM (BATCH, 
DEMAND, REAL~TIME AT LEVELS 2-35, OR REAL-TIME AT ITS ESI 
COMPLETION ACTIVIiY) WITH A CHECK PERFORMED BY THE EXEC ONLY IF 
THE ACTIVITY IS UPGkAOEO FROM NORMAL STATUS TO REAL-TIME STATUS TO 
DETERMINE IF THE ACCOUNT NUMBER PERMITS REA~-TIME ACTIVITIES, IF 
THE CHANGE OF pRIORITY REQUEST IS TO A LEVEL SUFFICIENTLY BELOW 
THAT OF SEVERAL OTHER ACTIVITIES CuRRENTLY ACTIVE IN THE 
MULTIPROCESSOR SYSTEM, THE ACTIVITY MAY BECOME ASSIGNED TO ANOTHER 
PROCESSOR WHEN ITS TURN COMES ON THE SWITCH LIST, THE ACTIVITY AT 
THE NEW PRIORITY LEVE~ MAINTAINS THE SAME REGISTER SET THAT WAS IN 
USE AT THE ER RT$. CLOSELY ASSOCIATED WITH THE ER RTS IS THE ER . 
NRT$ WHICH PROVIOES THE ABILITY FOR A REA~-TIME ACTIVITY TO ENTER 
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THE BATCH STATUS, THE LEVEL FOR A BATCH ACTIVITY IS UNDER THE 
vURISOICTION OF THE DYNAMIC A~LOCATOR AND AS SUCH THE PRIORITY 
LEVEL CANNOT BE CONTROLLED BY A BATCH ACTIVITY LIKE IT CAN BE 
CONTROLLED BY A REAL-TIME ACTIVITY. THE SAME REGISTER SET IN USE 
AT THE ER NRTS WILL BE AVAILABLE TO THE BATCH ACTIVITY. 

THE MOST POWERFU~ ER AVAILABLE TO THE REAL-TIME PROGRAM IN THE 
AREA OF CHANGING PRIORITY LEVELS IS THE ER FORKS ANO WITH SUCH 
POWER IT MAY BE EASILY ABUSED. AN ER FORK! CAN ACCOMPLISH 
SIMULTANEOUSLY ANY OR ALL OF THE FOLLOWING: 

1) ADJUSTMENT OF REGISTER SET FROM LIMITED TO FU~L OR 
VICE VERSA 

2) SEPARATE AND INDEPENDENT ACTIVITY REGISTRATION VIA 
THE EXECUTIVE SYSTEM 

3) CHANGE OF PRIORITY LEVEL FOR A REAL-TIME ACTIVIT¥ 
~) OISTRIBUTE THE WORK LOAD AS AN ACTIVITY FOR ANOT~ER 

PROCESSOR IN THE MU~TIPROCESSOR ENVIRONMENT 

IT SHOULD BE RECOGNIZED THAT THE LATTER TWO FUNCTIONS CAN BE 
PERFORMEO USING AN ER RT$ SO ALL REAL-rIME PROGRAMS SHOULD REFRAIN 
FROM USING THE ER FORKS TO ACCOMP~ISH wHAT CAN BE DONE WITH LESS 
SYSTEM OVERHEAD VIA THE ER RTS, HOWEVER, IF IT IS DESIRED TO 
ACCOMPLISH EITHER OF THE LATTER TWO FUNCTIONS IN CONJUNCTION WITH 
EITHER ONE OF 80TH OF THE FIRST TWO FUNCTIONS, THEN AN ER FORKS IS 
THE PROPER METHOO TO BE USED, 

ONE OF THE MAIN PURPOSES OF AN ER FORKS SHOULD BE To ESTABLISH 
AN INDEPENDENT ACTIVITY, THE ADDITION OF A NEW ACTIVITY TO THE 
SWITCH LIST CAN BECOME AN EXTENSIVE PRoCESS IF ADDITIONAL CORE 
AREA HAS TO BE ACQUIRED AND ALLOCATED TO THE REAL-TIME PROGRAM AND 
ITS PROGRAM CONTROL TABLE ADJUSTED TO pROVIDE SUFFICIENT SPACE FOR 
THE PASSAGE of REGISTER CONTENTS FROM THE REQUESTING ACTIVITY TO 
THE NEW ACTIVITY. IF THE SYSTEM OVERHEAD IS TOO EXCESSIVE FOR 
SOME REA~~TIME APP~lCATIONS, IT MAY BE DESIRABLE FOR THE REAL-TIME 
PROGRAM ITSELF TO MAINTAIN A RECORD OF OUTSTANDING woRK RELATEO TO 
REAL~TIME ACTIvITIES RATHER THAN MAINTAIN THE WORK ~OAO 
DISTRIBUTION VIA ACTIVITIES REGISTERED wITH THE EXECUTIVE SYSTEM. 

THE ONLY WAy FOR ANY PROGRAM, REAL-TIME OR BATCH, TO CHANGE 
FROM THE LIMITED REGISTER SET TO THE FU~L REGISTER SET OR VICE 
VERSA IS BY AN ER FORKS SO THIS SHOULD ALSO BE ANOTHER USE FOR THE 
FORKS. ESI COMPLETION ACTIVITIES AND INTERRUPT ACTIVITIES ARE 
INITIATED WITH THE LIMITED REGISTER SET IN USE, IF AT ALL 
POSSIBLE, THE REAL-TIME PROGRAM SHOULD ATTEMPT TO PERFORM ALL OF 
ITS PRoCESSING USING JUST THE LIMITED SET BECAuSE THERE IS LESS 
SYSTEM OVERHEAD REQUIRED TO SUSPEND AN ACTIVITY IF ONLY A FEW 
REGISTERS HAVE TO BE SAVED AND RESTORED RATHER THAN SAVING AND 
RESTORING THE COMPLETE SET. THERE IS NO SAVING IN CORE STORAGE 
AREA BY USING T~iE LIMITED SET SINCE A FIXED AREA IS SET ASIDE .S 
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THOUGH THE COMP~ETE REGISTER SET WAS TO BE SAVED, ONLy THE 
EXECUTION TIME 15 REDUCED, BUT THIS CAN BE AN IMPORTANl FACTOR FOR 
OVERLOAD SITUATIONS. 

NORMAL~Y THE ER EXIT5 IS USED AS A FINAL EXIT TO THE EXEC OR 
FOR THE TERMINATION OF ANY ACTIVITY AND CAUSES THE EXEC TO OE~ETE 
THE ACTIVITY. HOWEVER, THE ER EXITS WORKS SLIGHTLY OI!FERENT WHEN 
IT IS EXECUTED BY AN ACTIVITY THAT WAS ORIGINALLY INITIATED AS AN 
E51 COMPLETION ACTIVITY. RATHER THAN THE ACTIVITY BEING OELETED, 
IT IS RETURNED TO THE SWITCH LIST BUT PLACED THERE IN A WAIT 
CONDITION So THAT IT IS AGAIN ELIGIBLE FOR CONTROL AS AN ESI 
COMPLETION ACTIVITY WHEN A COMMUNICATIONS INTERRUPT OCCURS, WMEN 
IT IS IN A WAIT CONDITION ON THE SWITCH ~lST, IT CAN BE GIVEN 
CONTROL PRACTICALLY IMMEDIATELy WITHOUT THE USUAL WORK INVO~VEO 
WITH ACQUIRING AND REPOSITIONING AN AREA USED BY THE EXEC TO HOLD 
INFORMATION RELATED TO THE ACTIVITY SINCE THE NEEDED AREA IS 
PERMANENTLY MAINTAINED FOR THE ESI COMPLETION ACTIVITY. THE ESI 
COMP~ETION ACTIVITY WI~L BE DELETED WHEN AN ER CMTS 15 EXECUTED, 
FOR MULTIPLE BUFFER MOOE THE UPDATING OF THE LT TABLE IN THE 
REAL-TIME PROGRAM WILL OCCUR ONLY WHEN THE ESI COMP~ETION ACTIVITY 
IS IN A WAIT CONOITION ON THE SWITCH LIST. THUS THE REAL-TIME 
PROGRAM CAN CONTROL THE UPDATING OF THE LT TABLE BY WHEN THE ER 
EXITS IS MADE FROM AN ESI COMP~ETlON ACTIVITY, THE REAL-TJME ~RO­
GRAM MUST USE ITS OWN OISCRETION IN DETERMINING THE MOST 
ADVANTAGEOUS TIME TO HAVE ITS ~T TABLES UPDATED. 

AN INTERRUPT ACTIVITY IS TREATED BY THE EXEC SIMILAR TO AN ESI 
COMPLETION ACTIVITY IN THAT IT IS INITIATED WITH A LIMITED 
REGISTER SET AT A PRIORITY LEVEL ABOVE ALL OTHER ACTIVITIES Foe 
THAT TYPE OF PROGRAM, AND THE FIRST EXEC SERVICE REQUEST WILL 
CAUSE ITS PRIORITY TO BE LOWERED UNDER CONTROL OF THE EXEC TO 'HAT 
OF ITS PARENT ACTIVITY. THE UNLOCK FUNCTION MAY BE USED BY THE 
REAL-TIME INTERRUPT ROUTINE TO REDUCE ITS PRIORITY LEVEL BY 
EXECUTING AN ER UNLCKS IF THE NEW PRIORITY LEVEL IS TO BE 
DETERMINED BY THE EXEC. OTHERWISE THE REAL-TIME INTERRUPT ROUTINE 
SHOULD USE THE ER RTS WHEN IT DESIRES A SPECIFIC PRIORITY LEVEL. 

THE METHOD of THE EXEC'S HAND~ING AN INTERRUPT FROM A REAL-TIME 
TEST AND SET CONDITION IN A MULTIPROCESSOR SHOULD BE UNDERSTOOD SO 
THAT THE EFFECT OF ONE REAL-TIME ACTIVITY ON OTHER REAL-TIME 
ACTIVITIES IS KNOWN, THE ACTIVITY WHICH CAUSED THE TEST AND SET 
INTERRUPT WILL BE REOUCED IN PRIORITY TO THE NEXT LowER REAL-TIME 
LEVEL WHICH HAS ANY ACTIVITY AND PLACED THERE AS THE LAST ACTIVITY 
AT THAT LEVE~ WHICH IS TO RECEIVE CONTROL. WHEN AL~ ACTIVITIES AT 
HIGHER ~EVE~S AND A~L ACTIVITIES PRtCEEOING THE TEST ANO SET 
ACTIVITY AT ITS PRESENT LEVEL HAVE BEEN GIVEN CONTRO~' THE TEST 
AND SET ACTIVITY WlLL RECEIVE CONTROL WITH ITS PRIORITy SET TO 
SOME ~EVEL LOWER THAN THE PRIORITY LEVE~ OF ITS PREVIOUS TEST AND 
SET ATTEMPT. THIS METHOD IS USED SO THAT TEST ANO SETS BETWEEN 
DIFFERENT REAL.TIME LEVE~S MAY BE USED, AND A DEADLOCK SITUATION 
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WILL NEVER BE ENCOUNTERED. THE PRIORITY LEVE~ IS CONTINUALLy 
LOWERED UNTIL THE OTHER ACTIVITY WHICH ORIGINALLY SET THE TEST AND 
SET CONDITION IS FINALLY ABLE TO RECEIVE ~ONTROL, COMPLETE ITS 
WORK, ANO CLEAR ITS TEST AND SET. 

IT IS IMPORTANT TO NOTE THAT THE PRIORITY ~EVE~ IS 
INDETERMINATE FROM THE STANDPOINT OF A REAL-TIME ACTIVITY AFTER A 
TEST AND SET CONDITION HAS BEEN PASSED, BUT UNTIL THE TEST AND SET 
CONDITION IS CLEARED THE REAL-TIME PRIORITY LEVEL IS IRRELEVANT 
SINCE A~L WORK BEING PERFORMED IS PROTECTED BY THE TEST AND SET 
CONDITION, IF THE REAL-TIME PRIORITY LEVEL IS OF CONCERN AFTER 
THE TEST ANO SET IS CLEARED, THE ER RTs IS AVAILABLE FOR THE 
REAL-TIME PROGRAM TO ESTABLISH ITS DESIRED PRIORITY LEVEL, SHOULD 
IT EVER OCCUR THAT ONLY 'IN CONTROL' ANO TEST AND SET ACTIVITIES 
REMAIN IN THE REAL-TIME CATEGORY AFTER ALL OTHER ACTIVITIES HAVE 
TERMINATED, THE TEST AND SET ACTIVITIES WOU~O BE ASSIGNED TO 
REAL-TIME LEVEL 35, AND THE EXEC WOULD CONTINUE TO CYC~E THROUGH 
THE REAL-TIME ACTIVITIES UNTIL THE ACTIVITY 'IN CONTRO~' CLEARED 
THE TEST AND SET CONDITION. 
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11. OPERATOR COMMUNICATIONS 

11.1. GENERAL 

THE EXECUTIVE SYSTEM HAS SEEN DESIGNED FOR OPERATION wITH A 
MINIMUM OF OPERATOR INTERVENTION, HOWEVER, IT IS RECOGNIZED THAT 
SOME FUNCTIONS FREQUENT~Y IN USE ARE BEYOND THE SCOPE OF THE 
EXECUTIVE SYSTEM, WHILE OTHERS DEMAND OPERATOR CONCURRENCE. IN 
ADDITION, CERTAIN INFORMATION MUST BE PRESENTED AUTOMATICAL~Y TO 
THE OPERATOR, WHILE OTHER INFORMATION MUST BE AVAILABLE TO ANSWER 
OPERATOR REQUESTS. 

11.2. SYSTEM MESSAGES 

11.2.1. MESSAGE CLASSIFICATION 

INSOFAR AS OPERATOR FUNCTIONS ARE REQUIRED FOR A LARGE NUMBER OF 
ACTIVITIES, THE 1108 EXECUTIVE SYSTEM APPORTIONS THESE FUNCTIOHS 
INTO FOUR CLASSES. THUS OIVIOING OPERATOR OUTIES, THE FOUR 
FUNCTIONAL CLASSES ARE: 

SYSTEM CONTROL 
REPORTS SIGNIFICANT EVENTS THAT TAKE PLACE DURING 
A RUN SUCH AS ABNORMAL RUN TERMINATION, CHECKPOINT 
OUMP, ETC,. AND FOR REPORTING SYSTEM STATUS. 

INPUT/OUTPUT ACTIVITY 
ALL MESSAGES CONCERNED WITH ON-SITE PERIPHERALS 
E.G •• TAPE MOUNTING DIRECTIONS, 1/0 ERROR 
CONDITIONS, PERIPHERAL EQUIPMENT STATUS, ON-SITE 
SYMBIONT INITIATED MESSAGES, ETC •• 

COMMUNICATIONS ACTIVITY 
MESSAGES FOR INFORMING THE OPERATOR OF EVENTS 
PERTAINING TO REMOTE TERMINA~ OPERATIONS. THE 
MESSAGES INCLUDE DIALING DIRECTORS, TERMINAL 
IOENTIFICATION OF SITES WITH AUTOMATIC DIA~ING 
AND ANSWERING EQUIPMENT, REMOTE SYMBIONT MESSAGES, 
ETC,. 

HAROWARE CONFIOENCE 
THE HARDWARE CONFIDENCE ROUTINES USE THIS CATEGORY 
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TO REPORT THEIR FINDINGS OF DIAGNOSTIC TESTING ON 
THE CPU, CORE, AND ON-SITE PERIPHERA~S. 

THE CATEGORIES MAY BE ASSOCIATED WITH AS MANY AS FOUR OPERATOR 
CONSOLES OR AS FEW AS ONE. THE CONSOLE/CATEGORY IS SPECIFIEO Al 
SYSTEM GENERATION TIME, ALL MESSAGES REQUIRING AN OPERATOR 
RESPONSE MUST BE ANSWERED AT THE CONSO~E DISPLAYING THE MESSAGE, 
UNSOLICITED OPERATOR MESSAGES CAN BE ENTERED FROM ANY CONSQ~E. 

11.2.2. MESSAGE TYPES 

ALL SYSTEM CONSOLE COMMUNICATIONS MAY BE FURTHER CATEGORIZED AS: 

UNSOL.ICITED 
TYPE (GIVES INFORMATION ONLY) 
TYPE AND REAO (REQUIRES OPERATOR RESPONSE) 

A DESCRIPTION OF THESE TYPES FO~LOWS, 

11.2.2.1, UNSOL.ICITED 

UNSOLICITED MESSAGES ARE OPERATOR KEYINS OF THE FORM: 

Mr.1 TEXT 

'MM' IDENTIFIES THE MESSAGE TO THE SYSTEM. THE MESSAGE 10 IS 
RESTRICTED TO TWO CHARACTERS. THE 'TExT' PORTION COMPLETES THE 
MESSAGE WHEN MORE THAN ONE OPTION IS AVAILABLE, IF 'MM' IS 
UNDEFINED TO THE SYSTEM' THE WORO 'ERROR' IS DISPLAYED FOLLOWING 
THE I~LEGAL CODE. 

THIS TYPE OF MESSAGE DIRECTS OR INFORMS OPERATIONS PERSONNEL OF 
CURRENT INTERNAL REQUESTS OR STATUS, NO OPERATOR KEYIN IS 
INVOLVED, BUT OPERATOR ACTION MAY BE REQUESTED TO LOAD A TAPE 
UNIT. CLEAR AN INTERLOCK CONDITION, ETC. THE MESSAGE MAY 
ORIGINATE FROM WITHIN THE EXECUTIVE SYSTEM OR USER PROGRAM AND 
TAKES THE FORM: 

A, EXEC 
MMMMMM TEXT 

B. USER 
101010* TEXT 

'MMMMMM' IS THE EXECUTIVE SYSTEM IOENTIFICATION OF TH~ MESSAGE, 
'101010' IS THE RUN IDENTIFICATION OF THE USER PROGRAM INITIATING 
THE MESSAGE. THE ASTERISK APPEARS IN AND IDENTIFIES ALL USER 
MESSAGES, 
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TYPE AND READ MESSAGES MAY ORIGINATE FROM WITHIN THE EXECUTIVE 
SYSTEM OR USER PROGRAMS. AN OPERATOR RESPONSE IS REQUIRED, THE 
MESSAGE TAKES THE FORM: 

A. EXEC 
N 101010 TEXT 

B. USER 
N 101010* TEXT 

'N' IS A ONE DIGIT MESSAGE NUMBER, THE OPERATOR REP~IES TO THE 
MESSAGE BY FIRST TYPING IN THE MESSAGE NUMBER FO~~OWED BY HIS 
RESPONSE. IF 'N' DOES NOT CORRESPOND TO AN OUTSTANDING M~SSAGE 
NUMBER, OR IF THE NUMBER OF CHARACTERS IN THE TEXT OF THE RESPONSE 
IS GREATER THAN THE INTERNAL BUFFER, THE WORD 'KEY ER' IS TYPED. 
THE OPERATOR MUST RE-INITIATE HIS REP~Y. '101010' IS THE 
IDENTIFICATION OF THE RUN TO WHICH THE MESSAGE APPLIES. THE 
ASTERISK FO~LOWING THE 10 F~AGS USER INITIATED MESSAGES. 

11.2,3. KEYBOARD OPERATIONS-TELETYPE*MODEL 35 MACHINE 

OPERATION OF THE KEyBOARD IS CONTROL~ED INTERNALLY WITH THE 
CONSOLE ROUTINE. THE INPUT MODE ON THE CONSO~E CHANNEL IS ALWAYS 
ACTIVATED, EXCEPT DURING A TYPING OPERATION, OPERATOR KEYINS WILL 
ALWAYS BEGIN WHEN ANY KEY ON THE KEYBOARD IS DEPRESSED, THE 
CARRIAGE RETURN TERMINATES THE INCOMING MESSAGE. AS EACH 
CHARACTER IS RECEIVED FROM THE KEYBOARD, IT IS DISPLAYED FOR 
VISUAL VERIFICATION ON THE MONITOR PRINTER. IF THE OPERATOR 
WISHES TO CANCEL A PARTIALLY TYPED IN MESSAGE' HE MAY 00 SO BY 
TYPING IN A SPECIAL 'DELETE' CODE. THIS 'DELETE' CODE IS 
REPRESENTED ON THE KEYBOARO BY THE EGYPTIAN, OR SOFT PILLOW, KEY 
(OCTAL COOE 76). THE ENTIRE MESSAGE IS IGNOREO. ANO LOGICALLY NOT 
RECEIVED, 

MESSAGE NUMBERS ARE USEO TO IDENTIFy THOSE MESSAGES REQ~IRING 
AN OPERATOR KEyIN TO COMPLETE THE MESSAGE. AS SOON AS THE MESSAGE 
HAS BEEN RESPONDED TO BY THE OPERATOR, THE NUMBER IDENTIFYING THAT 
MESSAGE IS MADE AVAILABLE FOR FURTHER USE. THE ~OWEST NUMBER 
AVAILABLE IS ALWAYS ATTACHED TO A NEw MESSAGE. WHEN THE TEN 
VALUES AVAILABLE FOR MESSAGE NUMBERS ARE IN USE, NO FURTHER 
MESSAGES OF THIS CLASS WIL~ BE DISPLAYED, AS MESSAGES ARE 
COMPLETED BY THE OPERATOR, THEIR NUMBERS ARE AGAIN MADE AVAILABLE 
FOR ANY MESSAGE ENTERING THE CON50LE QUEUE. THUS THE MAXIMUM 
NUMBER OF OUTSTANDING MESSAGES AT ANy GIVEN TIME WILL NEVER ExtEED 
TEN. 

EACH CHARACTER ACCEPTED AS INPUT FROM THE KEYBOARD INITIATES A 
20 SECOND TIMING CYCLE IN WHICH THE NEXT CHARACTER MUST BE 
RECEIVED, IF THE NEXT CHARACTER IS NOT RECEIVED WITHIN THIS 

*TRADEMARK Or TELETYPE CORPORATION 
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PAGE: 

ALLOCATEO TIME SPAN, THE SOFT PILLOW 15 TYPED ON THE PRINTER. THE 
CARRIAGE RETURN ANO DELETE CODE TERMINATE THE TIMING CYCLE. 

AN END OF MESSAGE SyMBOL IS TYPED AT THE CONCLUSION OF EACH 
MESSAGE DISP~AYEO ON THE PRINTER. THIS SYMBO~ IMMEOIATELY FOLLOWS 
THE LAST CHARACTER OF EACH MESSAGE, AND IS REPRESENTED ON THE 
KEYBOARD BY THE 'STOP' CHARACTER (HEXAGON WITH AN INSCaIBED '5', 
OCTAL CODE 57). FOR CONSOLE INPUT THE STOP COOE IS LOGICALLy 
EQUIVALENT TO THE CARRIAGE RETURN, 

THE 'INTERRUPT ENABLE' BUTTON ALLOWS THE OPERATOR TO OBTAIN 
CONTROL OF THE CONSOLE PRINTER CURING A CONTINUOUS OISPLAY OF 
OUTPUT MESSAGES. AFTER THE INTERRUPT ENABLE BUTTON HAS BEEN SET, 
ANY KEY MAY BE DEPRESSED CAUSING THE INTERRUPT TO OCCUR. WHEN THE 
MESSAGE CURRENTLY BEING TYPED IS COMPLETED, THE INPUT MOCE IS 
ACTIVATED. IF NO CHARACTER IS RECEIVED FROM THE KEYBOARD WITHIN 
20 SECOND, THE CURRENT INPUT MODE IS TERMINATED WITH THE SOFT 
PIL.LOW MESSAGE. 

11.3. SYNOPSIS OF SYSTEM MESSAGES 

11.3,1. SYSTEM CONTROL. MESSAGES 

11.3.1.1. FACILITY CONTROL. 

Uf\lSOL,ICITEQ 
.. -.. -------

ON C/U (SEE FILE CONTROL CHAPTER FOR MASS STORAGE) 

PERIPHERAL EQUIPMENT MAY BE SET TO AN INACTIVE STATE WHEN 
NECESSARY, MALFUNCTIONING UNITS MAY BE SUSPENDED FROM THE 
SYSTEM IN THIS MANNER. 

ON C 

SAME AS ABOVE EXCEPT ALL EQUIPMENT ON THE CHANNEL MAY BE 
SET INACTIVE BY THIS SINGLE TYPEIN, THIS TYP[IN IS NOT 
APPLICABLE TO MASS STORAGE CHANNELS. 

UP C/U A (SEE FILE CONTROL CHAPTER FOR MASS STORAGE) 

PERIPHERAL UNITS TEMPORARILY REMOVED FROM THE SYSTEM MAY BE 
SET TO AN AVAILABLE CONDITION VIA THIS METHOD. THE LETTER 
'A' IS SPECIFIED FOR MASS STORAGE UNITS TO CAUSE ALL AREAS 
TO GO INTO THE AVAILABLE POOL. WITHOUT THE 'A' DESIGNATED 
AN ATTEMPT IS MADE TO RECONSTRUCT CATALOGUED FILES. 
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SAME AS ABOVE EXCEPT ALL EQUIPMENT ON THE CHANNEL IS SET 
AVAILABLE FOR ASSIGNMENT, 

RV C/U 

PAGE: 

ANY NON DRUM OR FASTRAND UNIT MAY BE SET IN A RESERVE STATUS 
TO AVOID ANY FURTHER ASSIGNMENT OF THE UNIT, THIS RESERVE 
STATUS WILL NOT INTERFERE WITH THE UNITS oPERATION IF 
ASSIGNED, AT THE COMPLETION OF THE RUN(S) OR FREE STATEMENT. 
THE UNIT BECOMES INACTIVE, 

11.3.1.2. COARSE SCHEDULER 

UNSOLICITED 

------.----
cs RUNIO*PXDYYYYSYYYY 

THIS MESSAGE INFORMS THE EXECUTIVE THAT THE PRIORITY, DEADLINE 
AND/OR START-TIME SHoULD BE CHANGED TO THE VA~UE(S) GIVEN. THE 
,p, INOICATES THAT THE PRIORITY SHOULD BE CHANGED TO THE ~ETTER 
SPECIFIED BY 'X', THE '0' INDICATES THAT THE DEADLINE FOR THIS 
RUN IS THE WALL CLOCK TIME SPECIFIED BY THE 2~ HOUR CLOCK VALUE 
'YYYY'. THE eSt AND IT'S 'YYYY' INDICATE START--TIME SHOU~O BE 
CHANGED RATHER THAN OEADLINE. THE THREE SEPARATE FIELDS ARE 
INDEPENDENT IN THAT ANY OR AL~ CAN SE SPECIFIED AND IN ANY 
ORDER. (THE 2~ HOUR CLOCK VALUE 15 DIFFERENT THAN THAT 
SPECIFIED ON THE RUN STATEMENT AS THE KEY-IN PERTAINS STRICTLY 
TO WALL CLOCK TIME RATHER THAN OPTIONALLY TO TIME SINCE RUN 
SUBMISSION .) 

CS HOLD RUNID 

THIS MESSAGE INFORMS THE EXECUTIVE THAT IT SHOULD HOLD THE 
SCHEOULING(OPENING) OF RUNIO. RUNIO IS OPTIONAL AND IF NOT 
PRESENT, THE EXECUTIVE WIL~ HOLD THE SCHEDULING(WILL NOT OPEN) 
OF ALL THE RUNS IN THE RUN QUEUE. 

CS AL.LOW RUNIC 

THIS MESSAGE INFORMS THE EXECUTIVE THAT IT SHOU~D ALLOW tRUNIe, 
TO BE SCHEOULED(OPENED). RUNIC IS OpTIONAL AND IF NOT PRESENT, 
THE EXECUTIVE WILL ALLOW ALL -HELOt RUNS TO BE SCHEDULED, 

CS TYPE HOL.O 

THIS MESSAGE INFORMS THE EXECUTIVE THAT IT SHOULD TYPECLIST) ALL 
RUNS CURRENTLY BEING 'HELD" HOLO IS OPTIONAL AND IF NOT 
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PRESENT, THE EXECUTIVE WI~L TYPE A~~ ACTIVE RUNIDS. 
ACCOMPANYING EACH ACTIVE DEMANC RUNIC WlL~ BE ITS TERMINAL 
LOCATION, 

CS REMOVE RUNIC 

PAGE: 

THIS MESSAGE INFORMS THE EXECUTIVE THAT IT SHOU~D REMOVE RUNIC 
FROM THE RUN QUEUE. 

CS L.IST BACKI.OG 

THIS MESSAGE INFORMS THE EXECUTIVE THAT IT SHOUI.D LIST THE RUNS 
CURRENTLY IN THE RUN QUEUE. ACCOMPANYING EACH RUNIC WILL BE ITS 
PRIORITY, ESTIMATED RUN TIME, PAGE COUNT, PUNCH COUNT' PROJECT 
NUMBER, ACCOUNT NUM6ER, START TIME AND DEADI.INE TIME, I.E., A 
SUMMARY OF ITS ~RUN CONTROL STATEMENT. 

CS LOG TEXT 

THIS MESSAGE INFORMS THE EXECUTIVE THAT IT SHOULD ENTER THE 
'TEXT' INTO THE SYSTEM LOG. TEXT IS LIMITED TO 132 CHARACTERS. 

TYPE AND READ ... -----_._ .... 
RUNIO UNOEF ACCT NNNNNNNNNNNN ARE 

THIS MESSAGE INDICATES THAT AN UNDEFINED ACCOUNT NUMBER 
(REPRESENTED BY NN •• ,N ABOVE) WAS SPECIFIED ON RUN-IO, THE 'A' 
RESPONSE INFORMS THE EXECUTIVE TO ACCEPT THE RUN WHILE THE tR. 
RESPONSE WILL CAUSE REJECTION OF THE RUN. THE 'E' RESPONSE 
INFORMS THE EXECUTIVE TO ACCEPT THE RUN AND ENTER THE ACCOUNT 
NUMBER IN THE 'ALLOWAB~E' ACCOUNTS TABLE. 

TYPE __ -. 
XXXXXX DUPLICATED, NEW 10 IS YYYYYY 

THIS MESSAGE INDICATES THAT A NON-UNIQUE RUN.IO(REPRESENlEO BY 
XXXXXX) WAS SPECIFIED, THE COARSE SCHEDULER CHANGED THE 
RUN-IO TO YYYYYY. 

11.3,1.3, DYNAMIC ALLOCATOR 

CP KK MM 

CHANGE THE CPU TIME SHARING PERCENTAGES Tal 
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KK (DEMAND MINIMUM ~) 
MM (DEMAND MAXIMUM I) 

INITIATE A SYSTEM STATUS REPORT. 
THE RESPONSE WILL BE: 

RR 
DO 
BB 
II 
00 
QQ 

11 
SECTION: 

WHERE -RR IS THE AVERAGE TIME OEVOTED TO REAL-TIME 
PROGRAMS PER PERIOD. 

-DO IS THE AVERAGE TIME DEVOTED TO DEMAND 
PROGRAMS PER PERIOD, 

-88 IS THE AVERAGE TIME DEVOTED TO BATCH 
PROGRAMS PER PERIOD • 

• 11 IS THE AVERAGE IDLE TIME PER PERIOD. 
-00 IS THE NUMBER OF OPEN BATCH -RUNS • 
• QQ IS THE BATCH QUEUE LENGTH OF UNOPENED RUNS, 

PAGE: 

11,3,2, TERMINATIONS 

11,3,2.1. ABORTS 

THE ABORTING OF A RUN MAY BE INITIATED BY AN ER REQUEST OR BY 
THE OPERATOR THROUGH THE TVPEIN : 

X RUN IDENTITY 

AN ABORT MESSAGE TO THE OPERATOR IS DISP~AVEO WITH THE 
FOLLOWING FORMAT : 

(RUN IDENTITY) - ABORT 

IF A WORKER HAS ESTABLISHEO HIS OWN 'ERR MODE' ROUTINE, CONTROL 
WILL BE RETURNED TO HIM, OTHERWISE STANDARD .ERR MODE' ACTION WI~L 
OCCUR. 

FOR STANDARD ACTION IF THE LAST ACTIVITY OF THE PROGRAM HAS 
ENDEO IN AN 'ERR MODE' CONDITION THE FOLLOWING MESSAGE 15 
DISPLAYED ON THE CONSO~E PRINTER : 

(PROGRAM IDENTITY) - (ERROR TYPE) - (PACKET ADDRESS OR ~AST 
SYSTEM REFERENCE ADDRESS) 
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ERROR TYPE IS : CONSO~E, 1/0, SYMBIONT, OPERATOR, ETC. 

11.3.2,3, INTERRUPT 

PAGE: 

FROM THE OPERATORS CONSO~E A PROGRAM CAN BE INTERRUPTED IF tHE 
PROGRAM HAS ARRANGED TO ACCEPT THE CONSOLE INTERRUPT LOCATION. 
ERROR TERMINATION OCCURS IF THE PROGRAM WIL~ NOT ACCEPT THE 
INTERRUPT, THE TYPE IN IS: 

II RUN IDENTITY 

11.3.2.~. CHECKPOINT/RESTART MESSAGES 

UNSOLICITED -.. ----_ .. --.. 
CK OPTIONS,FILENAME,RUNIO 

A CHECKPOINT WILL BE TAKEN OF THE GIVEN RUN ON THE 
SPECIFIED FILE. THE OPTIONS CAN CONTAIN P WHICH 
STATES THAT A CHECKPOINT MESSAGE WILL BE TyPED, AND 
T WHICH STATES THAT THE RUN IS TO BE TERMINATED AFTER 
CHECKPOINT. 

RS P,PRIORITY,RUNID,ACC-NBR,CKPT.,FILENAME,REEL 

RESTART OF THE GIVEN RUNIC WI~L BE INITIATED ON THE 
REEL, FILE, AND CHECKPOINT NUMBER, USING SPECIFIED 
PRIORITY ANO ACC-NBR FOR RESTARTING. 

ALL OF THE FOLLOWING MESSAGES WI~L APPEAR ONLY IF THE P OPTION 
APPEARED IN THE CHECKPOINT OR RESTART PARAMETERS. 

TYPE -....... 
CKPT~ FILENAME. REEL NBR 
CKPT FS 

IF THE P OPTION WAS SPECIFIED. THIS MESSAGE WIL~ BE 
TYPED AT COMPLETION OF A CHECKPOINT. 

8 
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""'-....... 

CK TP ER 
CK OM ER 

11 
SECTION: 

AN UNRECOVERABLE TAPE OR DRUM ERROR OCCURRED DURING 
A CHECKPOINT. THE RUN WI~~ BE TERMINATED. 

RS TP ER 
RS OM ER 

AN UNRECOVERABLE TAPE OR DRUM ERROR OCCURRED CURING 
A RESTART. THE RESTART WIL~ NOT BE TAKEN, 

'FIL.ENAME' N CAT 

THE ERROR OPTION FOR NO RELOAD WAS SPECIFIED AT THE 
TIME OF RESTART. THE FILE IS NO LONGE~ CATALOGUED, 
THE RESTART WILL NOT BE TAKEN. 

TYPE AND REAO 
----_ .... ----_ .. 

CK TP ER, RSTRT REEL~l 
CK OM ER, RSTRT REEL.? 

AN UNRECOVERABLE TAPE OR DRUM ERROR OCCURRED DURING 
A CHECKPOINT. THE APPROPRIATE RESPONSES AREa 

Y - RESTART ON THE LAST CHECKPOINT ON THE ABOVE 
REEL. wl~L BE INITIATEO. 

N ~ THE RUN WHICH CALLED FOR THE CHECKPOINT CAN 
BE TERMINATED BY THE OPERATOR. 

CK ER, FILENAME? 

PAGE: 

THE FILENAME ON WHICH THE CHECKPOINT WAS TO BE TAKEN 
IS IN ERROR. THE ANSWERS ARE: 

'FIL.ENAME. - THE CHECKPOINT WI~L BE TAKEN ON THE 
CORRECTED FILENAME. 

N - THE CHECKPOINT WILL BE TERMINATED, 

RS TP ER, RSTRT REEL#? 
RS OM ER, RSTRT REEL~? 

AN UNRECOVERAB~E TAPE OR DRUM ERROR OCCURRED DURING 
A RESTART, THE APpROPRIATE RESPONSES ARE: 

Y - RESTART ON THE ~AST CHECKPOINT ON THE ABOVE 
REEL WI~L BE INITIATEO. 

N - THE RUN WHICH CALLED FOR THE RESTART CAN BE 
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CKPTXX N ON FILENAME? 

11 
SECTION: PAGE: 

THE CHECKPOINT CAN NOT BE FOUND. THE RESPONSES ARE: 

'FILENAME' • THE CHECKPOINT NUMBER WILL BE SEARCHED 
ON THE TYPED FILENAME. 

N ~ THE RESTART WILL BE TERM INA TEO. 

CKPTXX N ON REEL~? 

THE CHECKPOINT CAN NOT BE FOUND. THE RESPONSES ARE: 

'REEL.- - THE OPERATOR MUST LOAD THE PROPER REEL O~ 
WHICH THE CHECKPOINT CAN BE FOUND, 

N • THE RESTART wILL BE TERMINATED~ 

11.3,3, INPUT/OUTPUT ACTIVITY MESSAGES 

11,3,3.1. ON-SITE PERIpHERAL DEVICE HANOLER 

THE CONSOLE MESSAGES FOR THE ON-SITE DEVICE HANDLERS ARE 
DOCUMENTED IN THE CHAPTER ENTITLED 'INpUT/OUTPUT DEVICE HANDLERS', 

11,3,3,2. ON-SITE SYMBIONT MESSAGES 

UNSOLICITED 

-----------
IC C/U 

INITIATE SYMBIONT PROBE CyCLE ON SPECIFIED C/U. 

RN C/U RUNIOl/RUNI02/".RUNION 

SCHEDULE SPECIFIED RUNS FROM MAGNETIC TAPE C/U. 

SM C/U F (SEC.9.6.1) 

ON·SITE SYMBIONT CONTROL MESSAGES. 'F' FUNCTIONS INCLUDE 

A· CONTINUE OPERATIONS ON SPECIFIED CHANNEL/UNIT, 
E'" END OF INPUT 
R- REPRINT OR REPUNCH IN THE FORM RXX. 
T- TERMINATE CURRENT FI~E ON SPECIFIEO C/U, 
X- DELETE FILE FROM OUTPUT GUEUE. C/U IS REPLACED WITH 

EITHER 'PR' FOR PRINT QUEUE OR .PUt FOR PUNCH QUEUE. 
IN THE FORM • SM PR X RUNIO/FILENAME-. 
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11 

REMOTE SYMBIONT CONTROL MESSAGES. .RS' DEFINITIONS ARE : 

CR- CARD READ OPERATION 
CP- CARD PUNCH OpERATION 
PN- PRINT OPERATION 
PR. PAPER TAPE READ OPERATION 
PP. PAPER TAPE PUNCH OPERATION, 

.Ft FUNCTIONS INCLUDE: 

A~ CONTINUE REMOTE OPERATION 
H- HALT REMOTE OPERATION 
E- END OF INPUT 
R- REPRINT OR REPUNCH 
T- TERMINATE CURRENT FILE FOR 'RS' OPERATION 
x- DELETE ALL REMAINING FILES IN THE 'RS' QUEUE 

FOR 'SITEIC'. 

ST FILENAME ACCTNO 

THIS MESSAGE WILL ENTER A MASS STORED RUN DEFINED BY 
'FILENAME' INTO THE SCHECU~E QUEUE WITH THE ACCOUNT 
NUMBER 'ACCTNO'. SEE THE QSTART CONTROL STATEMENT. 

TC C/U 

TERMINATE SYMBIONT PROBE CYCLE ON SPECIFIEO C/U. 

I/O ERROR MESSAGES 

------------------
C/U INTLK 

SYMBIONT CONTROLLED DEVICES 

SYMBIONT OPERATIONS ARE RESUMED WITHOUT AN OPERATOR 
KEYIN WHEN THE INTERLOCK CONDITION HAS BEEN C~EAREO, 
IF ANY RECOVERY PROCEDURE IS REQUIRED, THE UNSO~ICITED 
MESSAGE .SM' MUST BE TyPED IN PRIOR TO REMOVING 

PAGE: 

INTERLOCK. NO DIRECT RESPONSE TO THIS MESSAGE IS REQUIRED. 

C/U ILCHAR AES 

CARD CONTAINING AN I~LEGAL CHARACTER WAS READ. THIS CARD 
AND THE TWO FOLLOWING ARE THE TOP THREE CAROS IN 
THE STACKER. 

11 
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A- CONTINUE THE INPUT OPERATION 

11 
SEC TION: 

E- ENO OF INPUT, RUN STREAM IS ENTERED INTO SCHEDULE, 
S- TERMINATE RUN INPUT FI~E WITH I~~EGAL CHARACTER 

CARO AND SEARCH INPUT STREAM FOR ~RUN CONTROL CARD. 

C/U PNCHK AT 

PAGE: 

CARD PUNCH CHECK ERROR WAS DETECTED. THE ERROR CARD AND TWO 
FOLLOWING WI~L BE CHANNE~LED TO THE ERROR STACKER. 

A- CONTINUE PUNCHING FILE. THE ERROR CARD AND TWO 
FOLLOWING CARDS ARE REPUNCHED 

T~ TERMINATE PUNCH FILE. 

C/U RUN SEARCH A 

THIS MESSAGE IS TYPED ON THE CONSOLE PRINTER IF A ~RUN 
STATEMENT IS NOT ENCOUNTERED AS THE FIRST NON-BLANK STATEMENT 
OF THE CONTROL STREAM, OR THE FIRST NON-BLANK STATEMENT 
FOLLOWING QFIN. THE INPUT MODE IS CONTINUED UNTIL A QRUN 
OR ~FIN IS ENCOUNTERED, AT WHICH POINT THE INPUT MODE 
IS SUSPENDED UNTIL THE 'A' RESPONSE IS RECEIVED FROM 
THE KEYBOARD. SINCE THIS IS A TYPE ON~Y MESSAGE, 
THE 'A' RESPONSE IS ENTERED WITH THE SM 
UNSOLICITED MESSAGE. 

C/U TIMOUT FUNCTION 

THIS IS THE RESULT OF THE 1108 NOT RECEIVING A RESPONSE 
FROM THE 100~ ON LAST FUNCTION SUBMITTED. THE 1108 SYMBIONT 
WILL CONTINUE TO SEND THE LAST FUNCTION TO THE 100~ IN AN 
ATTEMPT to COMPLETE THE OPERATION. ANY CORRECTIVE ACTION, 
OTHER THAN CONTINUATION, MUST BE SUBMITTED TO THE SYMBI~NT 
VIA THE 'SM' MESSAGE. THE 'FUNCTION' DEFINITIONS 
ARE 'PRINT', 'PUNCH' ANO 'READER'. 

TYPE AND READ ------.-.. ----
RUNIO SPFORM C/U AQ 

USER'S TEXT 

THIS MESSAGE REQUIRES THAT A SPECIAL FORM BE LOADED ON THE 
SPECIFIED C/U. THE 'A' RESPONSE INITIATES THE OUTPUT. 
THE 'G' RESPONSE RE-ENTERS THIS FILE INTO THE APPROPRIATE 
QUEUE. 

12 
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SYMBIONT FI~E AREA FI~~EO. 

SECTION: 

AREA CAN BE EXPANDED WITH THE SM MESSAGE OPTION 'EX" 

RUNIC PRINT EXCEEDED 

RUNIO PUNCH EXCEEDED 
C/U PRINT ERROR 
C/U PRINT ABNML 
C/U PUNCH B -JAM 
C/U PUNCH ERROR 
C/U PUNCH ABNML 

11.3,4. COMMUNICATIONS ACTIVITY MESSAGES 

11.3.~.1. COMMUNICATIONS DEVICE HANO~ER 

11 
PAGE: 

MESSAGES ORIGINATING IN THE COMMUNICATIONS DEVICE HANDLERS ARE 
DOCUMENTED IN THE CHAPTER ENTIT~EO 'INPUT/OUTPUT DEVICE HANDLERS', 

11.3.~.2. REMOTE SYMBIoNT MESSAGES 

ERROR -----C/U NO RESPONSE 

THIS MESSAGE INDICATES THAT OUTPUT ON ~INE U WAS ATTEMPTED 
BY THE SYSTEM, BUT NO RESPONSE WAS RECEIVED FROM THE CENTRAL 
SITE UNIT ON LINE U IN AN ALLOTTED TIME INTERVAL, THIS 
INDICATES A POSSIB~E HARDWARE FAILURE OF A UNIT THAT WAS SUp­
POSED TO BE ON-LINE AND OPERATIONAL, POTENTIAL CAUSES OF T~lS 
ERROR ARE LOSS OF POWER, OFF-LINE STATUS OF UNIT, CONTINUOUS 
MASTER CLEAR CONDITION PRESENT FOR UNIT, OR AN IMPROPER ESI 
BASE VALUE IF ~INE U IS ON A CTMe. THE LINE U HAS BEEN AUTO­
MATICALLY ASSIGNED A SYSTEM DOWN STATUS SO THAT THE OPERATOR 
MAY CORRECT THE PROBLEM. 

TYPE AND READ 

-.. -----------C/U PARITY ERR 

THIS MESSAGE INDICATES THAT CONSECUTIVE PARITY ERRORS WERE 
ENCOUNTERED ON REPEATED ATTEMPTS BY SECOND LEVEL SUPPORT TO 
TRANSMIT A BLOCK OF DATA TO OR FROM THE REMOTE TERMINA~ PRE~ 
SENTLY CONNECTED TO LINE U. SECOND ~EVEL TRANSMISSIONS ARE 
GENERALLY PERFORMED ON~Y BY SYMBIONTS. 
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PAGE: 

A- REPEAT THE TRANSMISSION AGAIN OF THE SAME BLOCK OF OAf A 
ON LINE U FOR WHICH THE ERRORS HAD OCCURRED 

D~ DECLARE THE LINE U TO BE DOWN AND NO LONGER AVAI~AB~E 
FOR USE BY ANY PART OF THE SYSTEM 

C/U DIAL NY 

THIS MESSAGE INDICATES THAT USE OF LINE U IS REQUESTED BY TAE 
SYSTEM ANO ITS USE REQUIRES A MANUAL DIAL CONNECTION TO N TO 
BE PERFORMED BY THE OPERATOR. 

Y- YES MEANING THE SPECIFIED DIAL CONNECTION HAS BEEN 
COMPLETED 

N- NO MEANING THE REQUESTED DIAL CONNECTION HAS NOT BEEN 
MADE 

TYPE ----C/U HANGUP 

THIS MESSAGE INDICATES THAT USAGE OF LINE U HAS BEEN COM­
PLETED AND A MANUAL DISCONNECT IS TO BE PERFORMED BY THE 
OPERATOR. 

11.3,5. HARDWARE CONFIDENCE MESSAGES 

A COMPUTER MALFUNCTION MESSAGE IS DISPLAYED IF A WORKER HAS 
BEEN TERMINATED DUE TO HARDWARE PROBLEMS AND/OR THE EXECUTIVE 
SYSTEM REQUIRES OPERATOR ACTION. THE FORMAT OF THIS MESSAGE IS : 

(MALFUNCTION) - (ERROR ADDRESS) - (STATUS) - (ACTION) 
WHERE, 

MALFUNCTION IS : CONTROL MEMORY FAILURE, I/O DATA PARITr 
ERROR, CORE STORAGE PARITY ERROR OR POWER 
FAILURE. 

STATUS IS : RUN IDENTITY TERMINATED(ITEM MAY BE ABSENT) 
EXEC DOWN (ITEM MAY BE ABSENT) 
CHANNELS DOWN (ITEM MAY BE ABSENT) 

AND 

ACTION IS : INITIALIZE SYSTEM OR MAINTENANCE REQUIRED. 

11.3,6. INITIAL LOAD MESSAGES 

THE INITIAL LOAD ROUTINE PRODUCES TWO TYPES OF CONSOLE 
MESSAGES. THE FIRST TypE REQUIRES A RESPONSE AND IS DEPENDENT ~PON 
A JUMP SWITCH BEING SET. THE SECOND TYPE IS AN ERROR MESSAGE AND 
REQUIRES NO RESPONSE. THE FORMAT OF THESE TWO TYPES OF MESSAGES IS 
GIVEN BELOW, 
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TYPE 1 
D,P MOO 

AND 
P,T MOD 

TYPE 2 
ERR: CH CC SSSSSS 000000 
ERR: CH CC 000000 AAAAAA 
ERR: DOD DOD AAAAAA 

11 
SECTION: PAGE: 

AAAAAA 

FOR EXPLANATION OF THESE TWO TYPES OF MESSAGES SEE THE SECT'ON 
ENTITLED INITIAL LOAO CONSOLE COMMUNICATIONS, 

11.~. USER CONSOLE REQUESTS 

11.4,1. SYSTEM ENTRANCE-COMS 

TO REQUEST USE OF THE CONSO~E PRINTER, REGISTER AO MUST CONTAIN 
THE ADDRESS OF THE CONSOLE COMMUNICATION PACKET, FOLLOWED BY AN 
'ER COMS'. THE PACKET IS IMMEDIATELY CHECKED FOR THE TYPE OF 
OPERATION AND FOR LEGAL ACCESS WORDS. CONTRO~ FROM THE CONSOLE 
SECTION IS EITHER RETURNED TO THE 'ERROR MODE' ACTIVITy, OR TO THE 
INSTRUCTION FOLLOWING THE COMMUNICATION ENTRY. 

THE CALLING SEQUENCE IS: 

L.,U AO,PKT 
ER COMS 
NORMAL RETURN 

WHERE 'PKT' IS THE ADDRESS OF THE COMMUNICATION PACKET WHICH 
DEFINES LOCATIONS AND LENGTHS OF CONSOLE MESSAGE TEXTS. THE 
PACKET FORMAT IS: 

35 

• • 5 

30 

• • c 
18 

• • NCI 

00 

• • 
-~----------------------------------------------------------: MCC • • TYPE ADDRESS • • .. ----------------------------------------------------------• • ICC • • REAO ADDRESS I 

------------------------------------------------------------
ONE OF TWO FUNCTIONS. 'TYPE' OR 'TypE ANO READ', IS PERFORMED 

BY COMS DEPENDENT ON THE PACKET DEFINITION. THE THREE WORD PACKET 
MUST ALWAYS BE DEFINED, AND THE FUNCTION IS DETERMINED BY WORD 
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PAGE: 

THREE. IF THE UPPER HA~F OF WORD THREE IS EQUAL TO ZERO, THE 
'TYPE' OPERATION IS PERFORMED. IF WORD THREE IS UNEQUA~ TO ZERO, 
THE 'TYPE AND READ' FUNCTION IS PERFORMED. 

FUNCTION OEFINITIONS 
l~TYPE: THIS FUNCTION A~~OWS THE PROGRAM TO REQUEST THAT 

A SPECIFIED NUMBER OF CHARACTERS BE TRANSFERRED TO THE 
TYPEWRITER FROM CONTIGUOUS MEMORY LOCATIONS BEGINNING 
WITH 'TYPE ADDRESS', THE MESSAGE CHARACTER COUNT (Met) 
IS THE NUMBER OF CHARACTERS IN THE MESSAGE TEXT. THIS 
FUNCTION REQUIRES THE UPPER HA~F OF THE THIRO WORD 
OF THE PACKET TO BE EQUAL TO ZERO. IF THE VALUE OF 
Mec IS ZERO, NO TYPEOUT WILL OCCUR. 

2-TYPE AND READ: THIS FUNCTION ALLOWS THE PROGRAM TO 
REQUEST A SPECIFIED NUMBER OF CHARACTERS BE TRANSFERRED 
TO THE TYPEWRITER, AND THAT A SPECIFIED NUMBER OF 
CHARACTERS BE ACCEPTED FROM THE KEYBOARD IN REPLY. THE 
RUNIo. OF THE PROGRAM IS TYPED OUT PRECEDING THE 
PROGRAM MESSAGE. THE OPERAToR IS EXPECTED TO TYPE IN 
A REPLY TO THE MESSAGE. THE INCOMING MESSAGE IS 
TRANSFERRED TO 'READ ADDRESS- IN CONTIGUOUS MEMORY 
LOCATIONS. IF THE MAXIMUM INCOMING CHARACTER COUNT 
(ICC) IS EXCEEDED, THE TYPE IS OMITTED AND THE 
OPERATOR IS REQUESTED TO RE-TYPE THE MESSAGE, THE 
NUMBER OF CHARACTERS ACTUALLY RECEIVED AS INPUT IS 
STORED INTO 'NeI,. THIS FUNCTION IS DETERMINED BY 
THE PRESENCE OF THE 'READ ADORESS' ENTRY. IF. THE 
NUMBER OF CHARACTERS OUTPUT (MeC) IS ZERO, THE REQUEST 
WILL BE IGNORED. 

THE USER M~Y DIRECT THE MESSAGE TO ANY CONSOLE BY ENtERING T~E 
APPROPRIATE CATEGORY CoDE IN THE fe' FIELD. THESE CODES ARE: 

COCE CATEGORY 

00 SYSTEM CONTRO~ 
01 INPUT/OUTPuT ACTIVITY 
02 COMMUNICATIONS ACTIVITY 
03 HAROWARE CONFIDENCE 

THE OUTPUT CHARACTERS OF THE MESSAGE TEXT ARE OBTAINED FROM 
SUCCESSIVE SIXTHS OF A WORe, BEGINNING WITH THE MOST SIGNIFICANT 
SIXTH OF LOCATION 'TYPE ADDRESS'. SUCCEEDING WORDS ARE OBTAINED 
FROM CONSECUTIVELY INCREASING ADDRESSES. 

THE OUTPUT MESSAGE CHARACTER COUNT (MeC) IS RESTRICTED TO A 
VALUE OF 132 CHARACTERS OR ~ESS. EACH CHARACTER IS EDITED, AND 
MASTER SPACES (00) ARE ELIMINATED FROM THE MESSAGE, BUT ARE 
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INCLUDED IN THE Mec DEFINITION, EACH LINE OF THE TEXT IS 
RESTRICTED TO A MAXIMUM OF 65 CHARACTERS, IF A CARRIAGE RETURM 
CODE IS NOT ENCOUNTERED AS THE 66TH CHARACTER OF A LINE OF TEXT, 
THE CONSOLE ROUTINE WILL PERFORM THE CARRIAGE RETURN AND LINE FEED 
FUNCTIONS PRIOR TO TYPING THE OVERFLOW CHARACTERS. 

INPUT CHARACTERS FROM THE 'TYPE AND READ' MESSAGE ARE STORED IN 
SUCCESSIVE" SIXTHS OF A WORD, BEGINNING WITH THE MOST SIGNIFICANT 
SIXTH OF LOCATION 'READ ADDRESS. SUCCEEDING WORDS ARE STORED ~T 
CONSECUTIVELY INCREASING ADDRESSES, IF THE LAST WORD OF THE IMPuT 
MESSAGE DOES NOT CONTAIN SIX CHARACTERS, THE REMAINDER OF THE WORD 
IS FILLED WITH FIELOATA SPACE CODES (05), THE INPUT CHARACTER 
COUNT (ICC) IS RESTRICTED TO A COUNT OF 50 CHARACTERS OR LESS. 
THE ENO OF MESSAGE SYMBOL IS NOT TRANSFERRED TO THE MESSAGE AREA, 

11,~.2. PROCEDURE OEFINITIONS-CSOM AND CSOMPK 

THE PROCEDURE 'CSOM' PROVIDES THE CONSOLE COMMUNICATION CALLING 
SEGUENCE, THE PROCEDURE DEFINITION IS: 

CSOM PKT 

THIS PROCEDURE GENERATES THE TWO WORD CALLING SEQUENCE REQUIRED 
FOR REFERENCING THE CONSOLE HANDLER, 

THE PROCEDURE 'CSOMPK GENERATES THE CONSOLE COMMUNICATION 
PACKET. 

PKT CSOMPK,C MCC,TyPE AODRESS,ICC,REAO ADDRESS 

'PKT' IS A PROGRAMMER DEFINED LABEL. THIS PROCEDURE GENERATES THE 
THREE WORD PACKET REQUIRED FOR REFERENCING THE CONSOLE HANDLER, 

11,4,3. STATUS CODES 

CONTROL IS RETURNED TO A USER WITH STATUS = 0 AS SOON AS THE 
IMAGE IS SAVED FOR A TyPE ONLY REQUEST, FOR A TYPE AND READ 
REQUEST, THE USER IS FORCED TO A WAIT CONDITION. THE STATUS W'LL 
BE SET TO 00 AND THE WAIT REMOVED WHEN THE INPUT HAS BEEN 
RECEIVED. 
, EACH REQUEST SUBMITTED TO THE CONSOLE SECTION IS VALIDATED FOR 
LEGAL pACKET DEFINITION. ANY ERROR WHICH IS DETECTED IN THIS 
DEFINITION WI~L TERMINATE THE REQUESTING PROGRAM, OR RETURN 
CONTROL TO THE SPECIFIED ERROR TERMINATION ACTIVITY. THE ERROR 
CODE IS STORED IN THE FIRST WORD OF THE PACKET ('5' FIE~O), AND IN 
THE FIRST WORD OF THE TERMINATION ACTIVITY. FOR CONSOLE ERRORS, 
51 OF THE ERROR STATUS WORD IS SET TO 00. UNLESS THE WSER SETS 
ERROR RECOVERY MODE, THE ON~Y VALUE OF THE STATUS HE WI~L SEE IS 
ZERO. A~L OTHERS CAUSE IMMEOIATE TERMINATION OF THE PROGRAM. 
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20 THE ADDRESS sPECIFIED IN REGISTER AO IS NOT WITHIN THE 
PROGRAM LIMITS, OR DEFINES A PACKET SPLIT BETWEEN THE 
INSTRUCTION AND DATA BANKS OF THE PROGRAM. 

22 THE 1/0 ACCESS WORD OF THE 'TYPE' BUFFER IS WHO~LY OR IN 
PART OUTSIDE OF THE PROGRAM AREA, OR SPLIT BETWEEN T~E 
INSTRUCTION AND DATA BANK OF THE PROGRAM. 

23 THE 1/0 ACCESS WORD OF THE 'READ' BUFFER IS WHO~LY OR IN 
PART OUTSIDE OF THE PROGRAM AREA, OR SPLIT BETWEEN THE 
INSTRUCTION AND DATA BANK OF THE PROGRAM. 

2~ THE MESSAGE CHARACTER COUNT FOR 'TYPE' OPERATION EXCEEOS 
132 CHARACTERS, 

25 THE INCOMING MESSAGE CHARACTER COUNT FOR A 'TYPE AND 
READ- OPERATION EXCEEDS 50 CHARACTERS. 
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12. FILE CONTROL SYSTEM 

12,1. FILE SUPERVISION 

THE FILE SUPERVISOR ROUTINES EXERCISE CENTRALIZED CONTROL OVER 
OPERATJONS ON ALL FILES WITHIN THE SYSTEM. DEPENDING UPON THE 
USAGE, THESE ROUTINES ARE ~OCATED BOTH AS PART OF THE RESIDENT ANO 
AS AUXILIARY ROUTINES STORED ON MAGNETIC DRUM. THE PRIMARy 
FUNCTIONS PERFORMED BY THE FILE SUPERVISOR CONSIST OF: 

1. MAINTAINING A DIRECTORY OF BOTH CATALOGUED PERMANENT FIL£S 
AND RUN TEMPORARY FI~ES. 

2. CONTROL ALLOCATION OF MASS STORAGE SPACE AS NEW FILES ARE 
ASSIGNED AND EXISTING FILES ARE EXPANDED. 

3. pROVIDE AN INTERFACE BETWEEN THE WORKER PROGRAM ANO THE 
MASS STORAGE DEVICE HANDLERS TO MAINTAIN THE ABSOLUTE 
ADDRESSES OF THE VARIOUS GRANULES OF EACH FILE, 

4, INHIBIT ACCESS TO PARTICULAR AREAS OF MASS STORAGE FILES 
OR ASSIGNMENT OF MASS STORAGE FI~ES BY ALL RUNS CURRENT~Y 
EXECUTING EXCEPT FOR THE RUN TO WHICH THE AREA OR FILE 
IS ASSIGNED EXCLUSIVELY. 

S. PROVIDE A MEANS WHEREBY WORKER PROGRAMS CAN DETERMINE THE 
CURRENT ASSIGNMENT GIVEN TO A FILE NAME ANO THE VARIQUS 
FIELDS OF THE MASTER DIRECTORY ITEM. 

12.2. FILE ORGANIZATION 

12,2.1. MASTER DIRECTORY 

FOR EACH FILE KNOWN TO THE SySTEM, OTHER THAN TEMPORARY FILES, AN 
ENTRY CONTAINING THE IOENTIFICATION AND CHARACTERISTICS OF THE 
FILE IS MAINTAINED 8Y THE SYSTEM IN A MASTER DIRECTORY OF FILES, 
THE PROCESS OF ENTERING A FILE INTO THE MASTER DIRECTORY IS 
REFERRED TO AS CATALOGUING AND IS EFFECTED BY THE ASG CONTROL 
STATEMENT OPTIONS. BY USE OF THE MASTER DIRECTORY THE SYSTEM 
REMAINS COGNIZANT OF THE USAGE OF MASS STORAGE AND MAGNETIC TAPES. 

AN ENTRY EXISTS IN THE MASTER DIRECTORY CORRESPONDING TO EACH 
CATALOGUED FILE. THE INFORMATION CONTAINED IN EACH ENTRY INCLUDES 
THE FOLLOWING: 
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2. PROJECT IDENTITY FROM THE RUN CONTROL STATEMENT. 
3. ACCOUNT NUMBER FROM THE RUN CONTROL STATEMENT, 
~. DATE AT WHICH THE FILE WAS CATALOGUED, 

12 

5. ACTIVITY OF THE FILE (INCLUDING DATE OF LAST REFERENCE). 
6. USAGE AUTHORIZATION. 
7, RECORDING MOOE IF TAPE, 
8. GRANULARITY AND NUMBER OF GRANULES ASSIGNED IF MASS 

STORAGE. 
9. NUMBER OF REELS OF TAPE AND TAPE REEL NUMBERS IF A TAPE 

FILE. 
lO.LINKAGE TO THE VARIOUS GRANULES IF A MASS STORAGE Fl~E. 
l1.F-CYCLE- ABSOLUTE AND RELATIVE, 

PAGE: 

THE EXTERNAL NAME AND QUALIFIERS ARE THOSE SPECIFIED ON THE 
ASG CONTROL STATEMENT. EACH OF THESE FIELDS ARE TWO WOROS IN 
LENGTH, IF NO QUALIFIER IS GIVEN ON THE ASG STATEMENT, THEN THE 
PROJECT IDENTITY FROM THE RUN STATEMENT IS USED AS A QUALIFIER AND 
ONLY THOSE RUNS WITH THE SAME PROJECT IDENTITY CAN HAVE THIS FILE 
ASSIGNED. HENCE THE EXTERNAL NAME AND QUALIFIER MUST BE UNIQUE 
ACROSS THE SYSTEM ANO CAN BE ASSIGNED TO ANY RUN (IF NO USAGE LOCK 
EXISTS), BUT IF NO QUALIFIER EXISTS THE EXTERNAL NAME DOES NOT 
HAVE TO BE UNIQUE ACROSS THE SYSTEM BUT ONLY WITHIN THE PROJECT, 

THE ACTIVITY OF THE FILE IS MAINTAINtO TO DETERMINE WHICH FILES 
TO ROLLOUT TO MAGNETIC TAPE IF MASS STORAGE IS NEARING THE 
OVERFLOW STATE. 

THE MASTER DIRECTORY SHOWS THE RECORDING MOCE IN EF~ECT AT THE 
TIME A MAGNETIC TAPE IS ASSIGNED. THIS INCLUDES OENSITY, PARITY, 
AND NOISE CONSTANT, IF THE MODES ARE CHANGED WHI~E CREATING T~E 
FILE THE WORKER PROGRAM MUST MAKE NOTE OF THIS OCCURRENCE, IF 
MAGNETIC TAPE FILES ARE CATALOGUED WHICH WERE CREATED OUTSIDE OF 
THE SYSTEM OR WHICH HAD BEEN WRITTEN AND CATA~OGUED IN SEPARATE 
RUNS, THE RECORDING MODE MUST BE ENTERED AS PARAMETERS AT THE TIME 
OF CATALOGUING IF OTHER THAN THE SYSTEM STANDARD, WHEN A 
CATALOGUEO MAGNETIC TAPE FILE IS ASSIGNED TO A RUN, THE RECORDING 
MODES ARE SET TO THE CONDITIONS SAVED IN THE DIRECTORY, 

THE TApE REEL NUMBERS ARE OBTAINED FROM THE OPERATOR RESPONSE 
TO THE MOUNT MESSAGES AND ARE INSERTED INTO SUBSEQUENT MOUNT 
MESSAGES WHEN CATALOGUED FI~ES ARE ASSIGNED (SEE TAPE SWAPPING IN 
CHAPTER 10). 

12.2.2. MASS STORAGE ALLOCATION 

12.2,2,1. GENERAL 

THE TERM 'MASS STORAGE' IS TAKEN TO MEAN A~L TYPES OF MAGNETIC 
DRUM (FH ~32' FH 880, AND FASTRAND). MASS STORAGE 15 ALLOCATED 
BY THE 1108 EXEC IN THREE BASIC TYPES: 
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3, FASTRAND FORMAT FOR BOTH WORKER PROGRAMS AND THE SYSTEM 
USAGE, 

PAGE: 

THE FIXED LENGTH AREA OF MASS STORAGE USED BY THE SYSTEM IS 
A~LOCATED AT SYSTEM GENERATION TIME ANO REMAINS FIXED IN SIZE ANO 
LOCATION DURING OPERATION. THIS AREA IS ~OADED WITH A COpy OF THE 
EXECUTIVE INCLUDING THE SYMBIONTS, AN AREA FOR STORING EXECUTIVE 
TABLES, AND A COpy OF THE PROCESSORS. THE NORMAL MODE CONSISTS 
OF A~LOCATING A CONTIGUOUS AREA OF THE FASTEST ORUM TYPE IN THE 
SYSTEM TO CONTAIN THESE COMPONENTS. AT SYSTEM GENERATION TIME 
THIS MODE CAN BE INFLUENCED BY THE 'SYSTEM' STATEMENT TO MOVE THE 
SYSTEM'S RESIDENCE TO A SLOWER SPEED DRUM (SEE SySTEM GENERATION 
STATEMENTS ~ SYSTEM RESIDENCE). 

THE 'DIVIDE. GENERATION STATEMENT CAN BE USED AT SYSTEM 
GENERATION TIME TO SPECIFY ONE OR MORE AREAS OF FH~32 ANO FH880 
MAGNETIC DRUM WHICH IS TO BE ASSIGNED TO RUNS AS FIXED-LENGTH 
CONTIGUOUS AREAS (SEE SYSTEM GENERATION STATEMENTS • DIVIDE DRUM), 
THESE AREAS ARE INTENDED FOR THE SPECIAL CASES WHERE WORKER 
PROGRAMS NEED DIRECT USAGE OF HIGH SPEED MASS STORAGE AS A SCRATCH 
PAO WITHOUT ITEM HANO~ING SUPPORT, AND AS SUCH IS EXPECTED TO BE A 
SMALL PERCENTAGE OF THE AVAILABLE AREA. THIS AREA IS STRl£TLY 
SCRATCHING AREA AND IS NOT CATA~OGUED IN THE MASTER DIRECTORy. 
THE 'DIVIDE' SYSTEMS GENERATION PARAMETER IS EXPRESSED AS A 
CHANNEL, AND UNIT NUMBER AND NUMBER OF LOCATIONS. THIS ASSIGNMENT 
IS MADE AT THE FIRST AVAILABLE LOCATIONS ON THE UNIT (LOCATION 
ZERO IF EXEC IS NOT ON THE SAME UNIT) AND EXTENDS AS FAR AS 
NECESSARY TO SATISFY THE REQUIREMENT INCLUDING ONTO THE NEXT ORUM 
UNIT OF A CHANNEL IF REQUIRED. ONLY ONE AREA CAN BE SPECIFIED FOR 
EACH UNIT IN THE CONFIGURATION. 

AFTER SATISFYING THE TWO REQUIREMENTS DISCUSSED ABOVE, THE 
REMAINDER OF MASS STORAGE IS TREATED AS FASTRANO FORMAT AND IS 
ALLOCATED IN GRANULES OF 'TRACKS' ANO 'PoSITIONS,. A TRACK IS 
DEFINEO AS 6~ ADDRESSABLE AREAS OF 28 WORDS EACH OR 1792 WoReS OF 
STORAGE. A POSITION IS &~ TRACKS (4096 ADDRESSABLE AREAS OR 
114,688 WORDS). AS AN EXTENSION TO THE MASTER DIRECTORY, THE 
EXECUTIVE MAINTAINS A TABLE LOCATING THE VARIOUS GRANULES WHICH 
ARE ALLOCATED TO A GIVEN FILE NAME. THIS TABLE IS STORED IN 
SECTOR SIZE AREAS OF FASTRAND AND ARE uSED BY THE DEVICE HANDLERS 
TO CONVERT THE RELATIVE LOCATION FURNISHED IN THE REQUEST TO 
ABSOLUTE HARDWARE LOCATIONS I.E. A REQUEST TO READ AT ADDRESS 128 
OF A FILE WITH A TRACK GRANULARITY WOULD REFER TO THE SECOND 
SECTOR OF THE THIRD TRACK ASSIGNED TO THE FILE. THIS REFERENCE 
TABLE ALLOWS VOIDS AND OVERLAPPING VARIOUS TYPES OF MASS STORAGE 
WITH A FILE. 
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WHEN A MASS STORAGE FILE IS INITIALLY ASSIGNED' ONLY THE NUMBER 
OF GRANU~ES REQUESTED IN THE ASG STATEMENT ARE AL~OCATED. AFTER 
THAT ONLY THOSE GRANULES NECESSARY TO SERVICE A GIVEN REQUEST ARE 
AUTOMATICALLY ASSIGNED I,E. IF THE INITIAL REQUtST WAS THREE 
TRACKS AND A ONE TRACK WRITE WAS REQUESTED STARTING AT RE~ATIVE 
ADDRESS 256, THE RESULT WOULD BE AN ASSIGNMENT FOR TRACKS 1,2,3, 
AND 5 BUT NOT 4, UNTIL SUCH TIME AS A REFERENCE TO SOME RELATIVE 
ADDRESS FROM 192 TO 255 IS MADE. 

THE HARDWARE WRITE LOCKOUT FEATURE OF FASTRANO-II IS SUPPOR'ED 
BY THE 'RESERVE' SYSTEM GENERATION PARAMETER. THIS ALLOWS 
ASSIGNING AN ABSOLUTE AREA OF FAST RAND TO A SPECIFIED FILE NAME 
AND CATALOGUING THE FILE IN THE MASTER DIRECTORY (SEE SYSTEM 
GENERATION STATEMENTS ~ RESERVE MASS STORAGE), A PROGRAM CAN THEN 
WRITE THE DESIRED INFORMATION INTO THIS FILE AFTER WHICH THE 
LOCKOUT SWITCH CAN BE SET. EXEC MAINTAINS NO KNOW~EDGE OF THE 
EXISTENCE OF THESE SWITCHES. THE 'RESERVE' STATEMENT SPECIFIES A 
CHANNEL AND UNIT NUMBER' AN ADDRESS, AND THE NUMBER OF GRANULES, 
IT IS NECESSARY THAT RESERVES ON A PARTICULAR UNIT START AT 
ADDRESS ZERO AND ARE CONTIGUOUS FOR ALL FILES INVOLVED. THE FINAL 
TRACK OF EACH MASS STORAGE UNIT WHICH HAS ANY PART DECLARED AS 
FASTRANO FORMAT IS USED AS THE START OF THE MASTER DIRECTORY FOR 
T~IE GIVEN UNIT AND HENCE CAN NOT BE INC~UOEO WITHIN A .RESERVE' 
STATEMENT. 

12.2,2.2. SPACE AVAILABILITY CONTROL 

THE FILE SUPERVISION ROUTINES AUTOMATICA~LY AFFECT THE ASSIGNMENT 
OF ADDITIONAL INCREMENTS OF MASS STORAGE SPACE AS REQUIRED TO 
SATISFY THE NEEDS OF THE WORKER PROGRAMS, THE SPACE AVAILABILITy 
FUNCTION ALSO HANDLES RE~EASE OF GRANULES TO THE AVAILAa~E STATUS. 
RE~EASE OF ANY PART OF A GRANULE WI~L CAUSE THE RELEASE OF THE 
ENTIRE AREA. 

SINCE FILES CAN BE RELEASED A GRANULE AT A TIME, IT IS eOSSIBLE 
TO END UP WITH A VACUOUS FILE CATALOGUEO IN THE SYSTEM WITH A 
MASTER DIRECTORY ITEM AND NO ALLOCATED SPACE. 

12.2.2,3, MASS STORAGE UNIT AVAILABILITY CONTROL 

IN ADDITION TO THE '0' RESPONSE TO AN I/O ERROR MESSAGE, TWO 
UNSOLICITED MESSAGES ARE AVAILABLE 10 CONTROL MASS STORAGE UNIT 
AVAILABILITY. THESE ARE: 

ON C/U 
UP C/U A 

WHERE THE DOWN MESSAGE 'ON. CAUSES THE UNIT TO BE REMOVED FROM THE 
ON-LINE POOL OF DEVICES AND THE UP MESSAGE .uP' PLACES THE DEVICE 
BACK INTO THE ON-LINE POOL. 
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ANY I/O REFERENCES TO A DOWNEO UNIT CAUSES A UNIQUE STATUS 
CODE TO BE RETURNED IN THE REQUEST PACKET. LOOKUP FEATURES FOR 
PERMANENT FILES CATALOGED ON THE DOWNED UNIT REMAIN INTACT AND 
HENCE CAN BE RETRIEVED WHEN THE UNIT IS BROUGHT BACK UP PROVIDING 
THE tAt FIELD IS NOT SPECIFIED, IF THE ~ETTER A IS SPECIFIED AL~ 
OF THE MASS STORAGE UNIT IS ENTEREO INTO THE AVAILA8~E POO~. 

WHEN THE UP UNSO~ICITEO MESSAGE IS USED WITHOUT THE A FIELD 
SPECIFIED, THE SYSTEM WILL ATTEMPT TO RESTORE THE FASTRAND FORMAT 
SECTION, IF ANy, TO THE CONDITION PRIOR TO BEING DECLARED DOWN, 
ANY DRUM FORMAT SECTION ALWAYS REVERTS TO THE AVAILABLE POOL, 
DURING THE COURSE OF RECOVERY, OCCURRENCE OF A FORMAT ERROR AS A 
RESULT OF DESTRUCTION WHILE OFF·LINE CAUSES THE MESSAGE: 

FORMAT ERR .FILE NAME' 'AceT NO' 

TO BE DISPLAYED ON THE CONSo~E, TO WHICH THE RESPONSE p FOR PURGE 
OR X FOR ABORT MAY BE GIVEN AS A VALID RESPONSE. THE P RESPONSE 
CAUSES THE SINGLE FILE TO BE PURGEO FROM MASS STORAGE, AND THE X 
RESPONSE CAUSES THE UP OPERATION TO BE RESTARTED WITHOUT ANY 
RECOVERY. IT IS IMPORTANT TO NOTE THAT DURING RECOVERy, 
VALIDATION OF INFORMATION READ FROM THE UNIT COMING uP IS 
NECESSARILY RESTRICTED TO THE DIRECTORY FOR THE UNIT AND HENCE 
COMPLETE ASSURANCE OF THE VA~IDITY OF INFORMATION WITHIN THE FILES 
RECOVERED CAN NOT BE GUARANTEED. ALSO, THE ALLOCATION TABLES JOR 
FILES OPEN AT THE TIME THE UNIT GOES DOWN MAY NOT REFLECT THE 
CORRECT AREA ASSIGNMENTS AS CHANGES ARE ACCUMULATED IN CORE FOR 
THE OPEN FILES (THE UP FUNCTION INSURES NO CONFLICT FOR SPACE). 

IF THE A FIELD IS NOT SPECIFIED, AT COMPLETION OF 
RE-ESTABLISHMENT OF ALL FILES A LISTING OF THE DIRECTORY FOR TNE 
GIVEN UNIT IS pRINTED, OPEN FILES WITH NO CONFLICTS FOR SPACE ARE 
FLAGGED IN THE ~ISTING. 

12,2.2.~. RO~LOUT OF FI~ES TO MAGNETIC TAPE 

DEPENDING UPON THE AMOUNT OF AVAILABLE FASTRANO FORMAT MASS 
STORAGE, THE DEGREE OF USAGE GIVEN TO CATALOGUING FILES ON MASS 
STORAGE, AND THE MANNER IN WHICH FASTRANO FILES ARE ASSIGNED, 
THERE MAY BE OCCURRENCES DURING NORMA~ OPERATION WHEN IT IS 
NECESSARY TO OBTAIN AODITIONA~ SPACE ON FASTRAND BY ROLLING OUT 
PERMANENT FILES TO MAGNETIC TAPE. THIS FEATURE IS PROVIDED 
AUTOMATICALLY BY THE EXECUTIVE. THE POINTS AT WHICH ROL~OUT IS 
TURNED ON AND OFF ARE EXPRESsEO AS SYSTEM GENERATION PARAMETERS 
(SEE SySTEM GENERATION STATEMENTS - ROL~OUT CONTROL POINTS). THE 
SYSTEM STANDARO FOR THESE PARAMETERS ARE SET SUCH THAT ROLLOUT 
STARTS WHEN THE AMOUNT OF AVAILABLE FASTRANO DROPS TO 6 POSITIONS 
(384 TRACKS) PLUS 1 POSITION FOR EACH FASTRANO UNIT OVER ONE AND 
ROLLS OUT FILES UNTIL THE AMOUNT OF AVAILABLE AREA HAS BEEN 
INCREASED BY 3 POSITIONS. 
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1. INSUFFICIENT UNUSED AREA EXISTS TO EXPAND A FILE 
DYNAMICALLY AFTER THE INITIAL REQUIREMENT HAS BEEN 
ASSIGNED BUT SUFFICIENT AREA EXISTS IN THE UNUSED p~US 
pERMANENT AREA, THIS CONDITION WILL NOT OCCUR IF THE 
INITIAL REQUIREMENT ON THE ASG CARD IS ~ARGE ENOUGH. 

2. AN ATTEMPT IS BEING MACE TO ASSIGN FACILITIES TO A RUN 
WHICH HAS A TOTAL FASTRANO REQUIREMENT GREATER THAN THE 
ROLLOUT START POINT AND THE LENGTH OF THE AREA REQUIREO 
PLUS THE TOTAL AREA ASSIGNED TO NONASSIGNED CATALOGUED 
FILES IS GREATER THAN THE TOTAL FASTRANO SPACE WITHIN 
THE CONFIGURATION. FOR THIS CASE ROLLOUT CONTINUES 
UNTIL THE PARTICULAR REQUIREMENT CAN BE SATISFIEO. 

3. AN ATTEMPT HAS BEEN MADE TO ASSIGN DIRECTORY SPACE 
ON A UNIT WHICH IS COMPLETELY ASSIGNED. FOR THIS CASE 
ONLY A SINGLE FILE IS ROL~EO OUT FROM THE UNIT 
OF CONCERN. 

PAGE: 

THE ROLLOUT ROUTINE UTILIZES THE FILE ACTIVITY AND DATE OF 
CATALOGUING TO DETERMINE WHICH FILES ARE TO BE TRANSPOSED AT A 
GIVEN TIME. FOR THIS OETERMINATION, ALL FI~E ACTIVITY WITH A 
FREGUENCY OF LESS THAN ONE REFERENCE PER ~8 HOURS ARE CONSIDERED 
EQUAL. FILE SELECTION 15 STARTED AT THE HIGHEST PRIORITY FASTRAND 
FORMAT UNITS WITH THE O~DEST FI~ES RO~LEO OUT FIRST. 

THE MAGNETIC TAPE IS LEFT EXTENOED BETWEEN REFERENCES TG A~LOw 
FUTURE TRANSFERS, EACH ROLLED OUT FILE IS MARKED IN THE DIRECTORY 
AS TO THE TAPE NUMBER (OPERATOR RESPONSE TO THE MOUNT MESSAGE) AND 
FILE POSITION ON THE TAPE. 

A REQUEST TO ASSIGN A ROLLED OUT FASTRAND FILE CAUSES THE EXEC 
TO REQUEST MOUNTING OF THE PROPER MAGNETIC TAPE, UNLESS ALREADY 
MOUNTED, AND AUTOMATICALLY RETRIEVING THE FILE BACK TO FASTRANO. 

ONCE 'THE EXEC ALLOCATES A TAPE UNIT FOR ROLLOUT PURPOSES, THE 
UNIT WILL REMAIN ASSIGNED TO THE EXEC UNTIL ALL FILES HAVE BEEN 
ROLLED BACK TO FASTRANO. 

12,3. FI~E REFERENCING 

12.3.1, FILE CONTROL TABLE GENERAL FORMAT 

FOR EACH EXTERNAL FILE NAME SPECIFIED IN THE ASG STATEMENTS 
THERE MUST EXIST WITHIN THE USER PROGRAMS A FILE CONTROL TABLE FOR 
EACH FILE NAME TO BE REFERENCED. THESE TABLES ARE USED FOR ALL 
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COMMUNICATING BETWEEN THE PROGRAMS AND THE PERIPHERAL FILES. THE 
FILE CONTROL TABLE CONSISTS OF UP TO THREE PARTS DEPENDING UPON 
THE DEGREE OF INTERACTION ASSIGNED TO THE OPERATING SYSTEM. TMESE 
PARTS ARE: 

1. A REQUEST PACKET USEe TO COMMUNICATE WITH ONE OF THE 
HANDLERS (TAPE OR DRUM, ARBITRARY DEVICE OR 
COMMUNICATIONS HAND~ER). 

2. AN AREA CONTAINING PARAMETERS CONTROLLING THE B~OCK 
BUFFERING PACKAGE. 

3. AN AREA UTILIZED BY THE ITEM HANDLING PACKAGE. 

THE REGUEST PACKET AREA OF THE FILE CONTRO~ TABLE IS A~WAYS 
REQUIRED. THE VARIOUS FORMATS OF THE PACKETS ARE DEFINEO IN 
CHAPTER 10. REGARDLESS OF THE PARTS OF THE PACKET WHICH VARIES 
WITH THE HANDLER INVOLVED, THE FIRST TWO WORDS MUST ALWAYS BE THE 
INTERNAL FILE NAME. ONLY THE PACKET FORMAT FOR TAPE OR MASS 
STORAGE CAN BE USED IF THE BLOCK BUFFERING ANO ITEM HANO~lNG 
SECTIONS ARE TO BE INCLUDED IN THE FILE CONTROL TABLE AND FOR THIS 
CASE THE PACKET LENGTH MUST BE FIXED AT 8 WORUS INCLUDING THE 
TWO~WORO FI~E NAME. THE FORMAT OF THE BLOCK BUFFERING AND ITEM 
HANDLING AREAS OF THE FILE CONTROL TABLE ARE DEFINED IN DETAIL IN 
CHAPTER 13. 

IF THE USER PROGRAMS REFERENCE THE HANDLERS DIRECTLY, THEY CAN 
00 SO THROUGH MORE THAN ONE FILE CONTROL TABLE EXCEPT FOR 'HE 
COMMUNICATIONS MULTIPLEXOR HANDLER WHERE ONLY ONE IS ALLOWED 
BECAUSE OF HANOLER INITIA~IZATION DONE BASED UPON PARAMETERS IN 
THE TABLE. THE SUGGESTED MODE IS A SINGLE TABLE wITH DYNAMIC 
CHANGES WITHIN THE TABLE BETWEEN REFERENCES. THIS PROMOTES 
EFFICIENT OPERATION IN THE HANDLERS. uSE OF THE SAME FILE CONTROL 
TABLE FOR REFERENCING SEVERAL FILES AT THE DEVICE HANDLER LEvEL 
CAN BE ACHIEVED BY REPLACING THE INTERNAL FILE NAME IN THE FIRST 
TWO WORDS OF THE TABLE PROVIOING THE REFERENCES ARE SERIAL WIT~ A 
WAIT FOR COMPLETION BEFORE MAKING ANY CHANGES TO THE TAB~E. 

12.3.2. DIRECTORY ITEM RETRIEVAL 

A LINKAGE TO THE EXECUTIVE IS AVAILABLE TO THE USER TO RETRIEVE 
THE MASTER DIRECTORY ITEM FOR ANY FILE CURRENTLY ASSIGNED TO THE 
REFERENCING RUN, THIS IS ACCOMPLISHED BY THE CALLING SEQUENCE, 

LA AO, PKT ADOR 
ER OITEMS 

THE PACKET ADDRESSED BY THE AO REGISTER CONSISTS OF A TWOWORD 
INTERNAL FILE NAME OF A FILE CURRENT~Y ASSIGNED TO THE RUN 
FOLLOWED BY A SINGLE WORD WITH THE ADDRESS OF THE START OF A 28 
WORD AREA, INTO WHICH THE ITEM IS TO BE DUMPED, IN H2, AND A 
NUMBER IN Hl WHICH DENOTES THE SECTION OF THE OIRECTORY ITEM TO 
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DUMP. THE SECTION NUMBER STARTS WITH ZERO FOR THE FIRST SECTOR 
SIZE BLOCK OF THE MASTER DIRECTORY AND IS OF SIGNIFICANCE ONLY IF 
THE FILE HAS A GRANULE NUMBER OF 6 OR MORE OR IS 6 OR MORE REELS 
IN LENGTH. THE SECOND ANO SUBSEGUENT DIRECTORY ITEMS CONSIST OF A 
LINK WORD (CHANNEL AND ADDRESS) IN WORDS 1 AND 28 (PRECEDING AND 
SUBSEQUENT ITEMS RESPEcTIVELY) AND 26 WORDS CONTAINING REEL 
NUMBERS OR ABSOLUTE GRANULE LOCATIONS IF AN ASSIGNMENT EXISTS. 
THE FORMAT OF THE MASTER DIRECTORY ITEM IS AS FOLLOWS, THE BLANK 
FIELDS ARE USED FOR SYSTEM INDICATORS ETC; 
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05 00 

--"----------------------------------------------------------01 IU: LINK TO NEXT SECTION OF DIRECTORY ITEM OR ZERO • • 
02 

03 

04 

05 

06 

07 

08 

-------------------------------------------------------------• • EXTERNAL NAME • • 
-------------------------------------------------------------• • EXTERNAL NAME : 
-------------------------------------------------------------• • QUALIFIER • • 
-------------------------------------------------------------• • QUALIFIER • • 
-------------------------------------------------------------• • PROJECT IDENTITY • • 
-------------------------------------------------------------• • PROJECT IDENTITY • • 
-------------------------------------------------------------• • WRITE KEY • • 
-------------------------------------------------------------09 : READ KEY • • 
-------------~----------------------------------------------10 : ACCOUNT NUMBER 

11 

12 

13 

-------------------------------------------------------------• • ACCOUNT NUMBER • • 
~------------------------------------------------------------• • TIME OF CATALOGUING 

-------------------------------------------------------------• • TIME OF LAST REFERENCE • • 
-------------------------------------------------------------14 :ROLL OUT POSITION • • :NUMBER OF TIMES ASSIGNED • • 
-------------------------------------------------------------15 :INITIAL GRANULE CNT:GRANULE :MAXIMUM GRANULE COUNT 

.. -----------------------------------------------------------16 :NUMBER OF GRANULES/REELS :HIGHEST GRANULE NUMBER • • 

.------------------------------------------------------------17 :TAPE MODE SETTINGS :MED TYPE :NOISE CONSTANT VALUE .---------------------------------------._---_ .. ---------------
18 :READ ONLY: EU :NUMBER OF WRITE ASG:NUMBER OF READ ASG • • 

-------------------------------------------------------------19 :BEING REL:PUB/PRIV :MAX F-CYC:REL F-CYC: ASS F-CYCLE: : _________________________ -------___ -_---_-____ w _____________ _ 

20 : TRACK-MINUTES OF FH 432 USAGE • • 
21 --------------~------------------~-----~---------------------• • TRACK-MINUTES OF FH aaO USAGE • • 

-----------------------------~-------------------------------22 I TRACK-MINUTES OF F-II OR FAST RAND USAGE : 

23 ------------------------------------------------------------. • • • • 
------------------.----------~--------------------.----------• • • • LARGEST ADDRESS REFERENCED • • 
--------.----------------------------------------------------
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• • 
~-------------------------------------------------------____ . 26 I RUN 10 OF ASG IF ASG COUNT=1 OR LINK TO EXEC BUFFER AREA : 

-------------------------------------------------------------27: ABSOLUTE ~OCATION OF GRANULE 1 OR REEL 1 REEL NUMBER : 

-------------------------------------------------------------28: ABSOLUTE LOCATION OF GRANULE 2 OR REEL 2 REEL NUMBER • • 
----------------------------------------------------------.--

MOST FIELDS OF THE OIRECTORY ARE SELF EXPLANATORY FROM ,HE 
ILLUSTRATION EXCEPT FOR THE FOLLOWING. 

1. THE TIME FIELUS ARE RECORDED AS MINUTES SINCE 
MIDNIGHT IN H1, AND MONTH, DAY, yEAR IN S~, S5, AND 56 
RESPECTIVEL.Y, 

2. ROUT TYPE IS THE TAPE TYpE ON WHICH THE FIL.E IS ROLLEO 
OUT AND IS THE SAME AS MEO TYPE (SEE BELOW), THIS 
FIELD IS ALWAYS ZERO WHEN THE FILE IS ASSIGNEO. 

3. ROL.LOUT POSITION IS THE COUNT OF END-OF-FILE MARKS ON 
THE ROl~OUT TAPE PRECEDING THE START OF THE FILE. 

~. GRANULE IS THE GRANULARITY OF THE FILE (ZERO FOR TAPE, 
1 FOR TRACK AND 2 FOR POSITION), 

5. MEO TYPE IS: 01-ae 7-TRACK 
02-6C 7-TRACK 
03-8C HARDWARE TRANSLATE 
O~-6C HARDWARE TRANSLATE 
os-ae 9-TRACK 
06-6C 9-TRACK 
07-£6.C 
30-F-II FASTRAND 
31-FASTBANO ON F-II 
32-FASTRAND FORMAT ON FH 432 
33-FASTRANO FORMAT ON FH 880 

6. THE MODE SETTING IS BY MASTER BIT AS FOLLOWS: 
BIT 18-0:7 CHANNEL FRAMES 

1=9 CHANNE~ FRAMES 
BIT 19-1= TRANSL~TION MODE SET 
BIT 20 ANO 21 

01= L.OW DENSITY 
10= MEDIUM DENSITY 
11: HIGH DENSITY 

SIT 22·0= ODD PARITY 
1= EVEN PARITY 

7. THE READ ONLY FIELD IS NOT ZERO IF THE PUBLIC MODE IS SET. 
8. EU IS 77 IF THE FILE CAN NOT BE ASSIGNED EXCLUSIVELY, OR 0 

IF NOT ASSIGNED WITH EXCLUSIVE USE, 1 IF ASSIGNEO 
EXCLUSIVELY, OR 2 IF ANY RUN IS WAITING FOR THE EXCLUSIVELY 
ASSIGNED FILE, 

9, BEING REL IS SET IF ANY RUN HAS FREED THE FILE 
AND THE ASG STATEMENT SHOWED DECATALOGUE. THE 

10 
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DECATALOGUE FUNCTION IS DELAYED UNTIL THE ASSIGNMENT 
COUNT IS ZERO. 

10. PUB/PRIV=l IF THE FILE IS PUBLIC OR =0 IF PRIVATE. 
11. MAX F-CYC IS THE COUNT OF BACKUPS ALLOWED BY 

THE SYSTEM. 
12, RE~ F~CYC IS THE RE~ATIVE F-CYCLE OF THE CURRENT ITEM. A 

NEGATIVE RELATIVE NUMBER IS INDICATED BY BIT 17 SET. 
13. IF THE FILE IS ROLLED OUT, THE ROLLOUT REEL NUMBER IF 

MAINTAINED IN THE LOCATION OF GRANULE 1 WORD. 

12.3.3. FILE ASSIGNMENT DETERMINATION 

FILE SUPERVISION PROVIDES A LINKAGE FOR THE USER TO DETERMINE 
THE F.QUIPMENT DESCRIPTION ASSOCIATED WITH A PARTICULAR FILE NAME, 
THE LINKAGE IS: 

LA AO,PKT ADOR 
e:R FACIL$ 

WHERE THE AO REGISTER IS LOADED WITH AN ADDRESS OF A 9-WORD PACKET 
WITH THE FIRST TWO wOReS CONTAINING THE INTERNAL NAME FOR WHICH 
THE ASSOCIATION IS REQUESTED. THE FACILS ROUTINE FI~LS IN THE 
REMAINING FIELDS OF THE PACKET AS OUTLINED BE~OW. THE LAST THREE 
WORDS ARE DEVICE DEPENDENT AS SHOWN BELOW. 

35 23 17 00 

~------------------------------------------------------------1 : INTERNAL NAME • • 
-------------------------------------------------------------2 INTERNAL NAME : 
-------------------------------------------------------------3 : EXTERNAL NAME • • 
------------------------.------------------------------------~ : EXTERNAL NAME : 

--~----------------------------------------------------------5 : QUALIFIER • • 
-------------------------------------------------------------6 : QUALIFIER : 

-------------------------------------------------------------7 :EQUIP : DEVICF DF.PENOENT:REL ·F-eyc: ABS F-CYC~E : 

-------------------------------------------------------------8 : DEVICE DEPENDENT : 

-------------------------------------------------------------9 DEVICE DEPENDENT • • 
-------------------------------------------------------------

EQUIP = OO-NO ASSIGNMENT FOR INTERNAL NAME 
= Ol-ac TAPE 7-TRACK FORMAT = 02-6C TAPE 7.TRACK FORMAT 
= os-ae TAPE 9~TRAeK FORMAT 

11 
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= 06-6C TAPE 9-TRACK FORMAT 
= 07-4C TAPE = 16 3A TAPE 
= 17 2A TAPE 
= 20-FH q32 DRUM FORMAT = 21-FH 880 DRUM FORMAT = 30-F-II FASTRANO 
= 31 p FASTBANO ON F-II FASTRANO = 32-FASTRANO FORMAT ON FH 432 
= 33-FASTRAND FORMAT ON FH 880 
= 40-CARD READER 
= "'l-CARO PUNCH = 42-PAPER TAPE READER 
= 43-PAPER TAPE PUNCH = 44-HIGH SPEED PRINTER 
= 50-1004 = 70-CT5 
= 71-WTS = 72-CTMC 

12 
SECTION: PAGE: 

THE REL F-CYC IS THE RELATIVE F-CYCLE WHERE NEGATIVE NUM6ERS ARE 
INDICATED BY A ONE BIT IN POSITION 17. 

THE FORMAT OF THE LAST 3 WORDS FOR FASTRAND IS: 

_ ... -----------------------------------------------------------7: EQUIP :EU-R/W : GRAN :REL. F-CYC: ASS F-CYCLE : 
----------------------------.--------------------------------8 : ASG OPTIONS 

----------------------------------------------------_ ... -------9: INITIAL GRANULE COUNT : MAXIMUM GRANULE COUNT : 

---~---------------------------------------------------------
WHERE 

EU-RW=l IN BIT 29 IF EXC~USIVELY ASSIGNED 
=1 IN BIT 26 IF READING IS INHIBITEO 
;1 IN BIT 25 IF WRITING IS INHIBITED 

GRAN =0 IF GRANU~ARITY IS TRACK 
=1 IF GRANU~ARITY IS POSITION 

ASG OPTIONS IN MASTER BIT NOTATION WITH eIT 25 SET FOR A, 
aIT 24 FOR S OpTION. ETC. 

THE ~AST 3 WORDS FOR TAPE IS: 

-----------------------------------------------.-------------7: EQUIP : R/W :UNIT CNT :REL F-CYC: ABS F-CYCL.E • • 
------------~------------------------------------------~-----8 : ASG OPTIONS • • 
-~----... ---------------------------------------... --------------9 : NOISE CONSTANT • • MODE SETTINGS • • 
------------------_ ... _-------------------------------_.-------

12 
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WHERE, 
R/W~IS AS FOR FASTRAND 
UNIT CNT-IS THE NUMBER OF UNITS FOR ASSIGNMENT (1 GR 2) 
NOISE CONSTANT-CHARACTER COUNT FROM ASG STATEMENT 
MODE SETTING-BIT14:0-0DD PARITY 

=l-EVEN PARITY 
BITS13-12:01 LOW DENSITY 

lO-MEDIUM DENSITY 
l1-HIGH DENSITY 

BITS 11-10=OO-NO TRANSLATION 

THE DRUM FORMAT IS: 

=10 HARDWARE TRANSLATION 
=01 SOFTWARE TRANSLATION 

.. ------------------------------------------------------------7: EQUIP : :REL F-CYC: ASS F-CYC~E : 

-.-----------------------------------------------------------8 : ASG OPTIONS • • 
----------------------------------------.--------------------9 : : AREA LENGTH : 

-------------------------------------------------------------
FOR OTHER TYPES OF EQUIPMENT THE DEVICE DEPENDENT FIELDS ARE 

SET TO ZERO, 

12.3.~. MAGNETIC TAPE LOADING 

THE FILE SUPERVISOR CONTROLS ALL TAPE MOUNTING AND TAPE 
SWAPPING OPERATION, THIS OPERATION IS REFERENCED BY THE COARSE 
SCHEDULER FOR THE MOUNTING OF THE I~ITIAL REELS OF A FILE OR Bf 
THE USER ROUTINES TO MOUNT SUBSEQUENT REELS. THE TAPE SWAPPING 
ROUTINE, WHICH INITIATES THE ACTION DESCRIBEO IN THIS SECTION IS 
DOCUMENTED IN THE EXECUTIVE REQUEST FUNCTIONS CHAPTER. THE ER 
REFERENCES TO SWAPPING ARE TSWAPS AND TINTLS. 

THE FILE SUPERVISOR COMMUNICATES WITH THE OPERATOR BY TWO 
MESSAGE FORMATS DEPENDING UPON WHETHER OR NOT AN ANSWER IS 
NECESSARY. THE MESSAGE FORMATS ARE: 

MOUNT CC/UU B~ANK FI~E NAME 
LOAD CC/UU REEL NO. FILE NAME -REEL INDEX 

THE FILE NAME IN BOTH THE MOUNT AND ~OAD MESSAGE APPEARS ONLY 
IN THE FIRST MESSAGE FOR THE CURRENT ASSIGNMENT OF THE UNIT. THE 
REEL INDEX IS THE RELATIVE REEL NUMBER AND IS SUPPLIED TO IDENTIFt 

13 
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THE PROPER REE~ OF A SCRATCH FILE USED FOR A SECOND PASS A~TER A 
TINTL$ REFERENCE. THIS FIELD IS DISPLAYED ONLY IF THE WORD 
'BLANK' APPEARS IN THE REEL NUMBER FIELD, 

THE MOUNT MESSAGE IS TO BE ANSWERED BY THE OPERATOR BY A KEY-IN 
OF THE REEL NUMBER WHICH IS ENTERED INTO THE OIRECTORY ITEM OF THE 
FILE. THE REEL NUMBER IS LIMITED TO SIX OR LESS CHARACTERS AS 
DEFINED IN THE ASG STATEMENT FORMAT. THE MOUNT MESSAGE IS TYP£O 
IF': 

1. THE FILE IS TO BE CATALOGUED (ASG STATEMENT OPTIONS) AND NO 
REEL NUMBERS ARE FURNISHED ON THE ASG STATEMENT. 

2. THE FILE 15 TO BE CATALOGUED AND A SET OF REEL NUMBERS ARE 
ON THE ASG STATEMENT BUT A SWAP IS REQUESTED AND THE SET 
OF REEL NUMBERS GIVEN HAS ALREADY BEEN REQUESTED. 

3. THE FILE 15 ALREADY CATALOGUED AND NO REEL NUMBERS ARE 
SPECIFIED ON THE ASG STATEMENT AND THE SET OF NUMBERS 
CATALOGUED HAS ALREADY BEEN REQUESTED OR REEL NUMBERS ARE 
SPECIFIEO BUT HAVE ALL ALREADY BEEN REQUESTED. 

THE ~OAO MESSAGE IS USED WHENEVER NO RESPONSE IS REGUIRED BY 
THE EXECUTIVE. THIS APPLIES FOR: 

1. CATALOGUEO FI~ES WHERE EITHER NO REEL NUMBERS ARE 
SPEC IF lEO. IN WHICH CASE THE NUMBERS ARE TAKEN FROM THE 
DIRECTORy IN THE ORDER OF CREATION. OR REEL NUMBERS ARE 
SPECIFIED ON THE ASG STATEMENT IN WHICH CASE THE ORDER IS 
THAT SHOWN ON THE STATEMENT. 

2. THE FILE IS TO BE CATALOGUED AND REEL NUMBERS ARE 
SPECIFIED. 

3. THE FILE IS NOT TO BE CATALOGUED REGARDLESS OF WHETHER OR 
NOT REEL NUMBERS ARE SUPPLIED. 

IF NO REEL NUMBERS ARE SUPPLIED FOR THE SCRATCH FILE THE WORD 
-BLANK' IS ENTERED INTO THE LOAD MESSAGE. 

THE EXECUTIVE ASSUMES ALL UNUSED TAPE UNITS ARE REWOUND WITH 
INTERLOCK UNTIL SUCH TIME AS THE CORRECT TAPE REE~ IS MOUNTED AND 
HENCE DOES NOT WAIT FOR OPERATOR INTERVENTION AFTER DlSP~AYING A 
MOUNT OR LOAD MESSAGE. THE EXECUTIVE WIL~ AL~OW AN lNTER~OCK TO 
PREVAIL ON THE FIRST REFERENCE AFTER ISSUING THE MESSAGE FOR A 
PERIOD OF TWO MINUTES AT WHICH TIME THE OPERATOR IS AGAIN NOTIFIED 
TO LOAD THE UNIT BY THE MESSAGE: 

SERVICE CC/UU 

THIS CYCLE IS REPEATED UNTIL EITHER THE INTERLOCK IS REMOVED OR 
AN UNSOLICITED MESSAGE AFFECTS THE STATUS OF THE UNIT. 

THE RESPONSE TO THE MOUNT MESSAGE CAN BE DE~AYEO UNTIL EITHER 

14 
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THE ASSIGNMENT OF THE UNIT CHANGES (FREE OR TERMINATION OF THE 
RUN) OR A SWAP REQUEST AFFECTS THE UNIT. 

IF CATALOGUING IS CONOITIONA~ (C OPTION) AND THE RUN IS ABORTED 
THE MESSAGE: 

'FILE NAME' NOT CAT'O RE~EASE REELS: 
Rl, R2, R3" •• ,RN 

IS DISPLAYED ON THE CONSOLE TO INFORM THE OPERATOR THAT THE REELS 
REQUESTED TO BE MOUNTED ARE TO BE CONSIDERED BLANK REELS. 

IN OROER TO PROVIDE AN EFFICIENT MEANS OF REOPENING TWO REE~ 
FILES CONTAINEO ON TWO UNITS, THE TAPE SWAP FUNCTION DELAYS 
REWINDING OF UNITS AS LONG AS POSSIBLE ACCORDING TO THE FOLLOWING 
ALGORITHM: 

1. IF TWO UNITS AND THE UNIT SWAPPED FROM IS REWOUND WITH 
INTERLOCK PUT OUT THE NEXT REEL MOUNTING MESSAGE 
IMMEDIATELY FOR THAT UNIT, 

2. IF THE UNIT SWAPPING ON TO IS NOT REWOUND WITH INTERLOCK, 
REWIND WITH INTER~OCK ANO ISSUE MOUNTING INSTRUCTIONS. 
ALSO FOR THIS CASE, AN ITEM IS PLACED IN THE RUN 
LOG (IF TWO UNITS ARE ASSIGNED) POINTING OUT THE DELAY 
CAUSED BY NOT PREVIOUSLY REWINDING WHEN THREE OR MORE 
REELS ARE INVOLVED. 

3. IF THE UNIT SWAPPING ON TO IS REWOUND WITH INTERLOCK, A 
MOUNT MESSAGE WOULD HAVE ALREADY BEEN ISSUED. 

THE SET OF REELS FOR A TAPE FILE CAN BE REFERENCED ~OR A SEeOND 
OR SUBSEQUENT PASS ON THE SET BY REINITIALIZING THE TAPE SWAP 
ROUTINE BY THE TINTL$ EXECUTIVE RETURN, THE CALLING SEQUENCE IS, 

L AO,PKT AODR 
ER TINTLS 

WHERE PKT AODR LOCATES A THREE WORD PACKET IN THE FORMAT: 

35 00 

-------------------------------------------------------------01 : INTERNAL FILE NAME : 

-------------------~-------------------------.--------------02 : INTERNAL FILE NAME (CONT.) • • 
-------------.. _-------------.-----.-----------------------.... -03 : STATUS : 

------------------------------------------------------._----. 
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THE VALUES IN THE STATUS FIELD ARE: 

OO-NORMAL COMPLETION. 

SECTION: 

01-NO ASSIGNMENT FOR THE GIVEN NAME QR ASSIGNMENT NOT 
MAGNETIC TAPE. 

12 
PAGE: 

THE TINTLS REFERENCE RESETS THE INDEX TO THE SET OF REELS BACK TO 
THE FIRST REE~ ACCORDING TO THE FOLLOWING CONOITIONS: 

1. ONE UNIT AND CURRENT INDEX IS ONE. REWIND WITHOUT 
INTERLOCK IF EXTENDEO. IF REWOUND WITH INTERLOCK' 
ISSUE THE LOAD MESSAGE REQUESTING THE FIRST REEL 
OF THE SET. 

2. ONE UNIT AND CURRENT REEL INDEX IS NOT ONE. REWIND WITH 
INTERLOCK IF EXTENDED AND ISSUE THE LOAD MESSAGE 
FOR THE FIRST REE~ OF THE SET. 

3, TWO UNITS AND CURR~NT INDEX IS 1. REWIND WITHOUT INTERLOCK 
IF EXTENDED. IF REWOUND WITH INTERLOCK ISSUE LOAD 
INSTRUCTIONS FOR UNIT 1. A MOUNT OR LOAD MESSAGE 
IS ALREADY OUTSTANDING FOR UNIT 2. 

~. TWO UNITS AND CURRENT INDEX IS 2. SWITCH UNITS, REWIND 
UNIT 2 WITHOUT INTERLOCK IF EXTENOED, IF UNIT 2 IS 
REWOUND WITH INTER~OCK, ISSUE LOADING INSTRUCTIONS. 
REWIND UNIT 1 WITHOUT INTERLOCK IF EXTENDED, IF UNIT 1 
IS REWOUND WITH INTER~OCK ISSUE LOADING INSTRUCTIONS, 

5. TWO UNITS ANO CURRENT INDEX IS 3, HANDLE UNIT 2 AS IN 
~ ABOVE, REWIND UNIT 1 WITH INTERLOCK UNLESS A~REAOY 
INTERLOCKED AND ISSUE LOADING COMMAND WHETHER 
EXTENDED OR NOT, 

6, TWO UNITS AND CURRENT INOEX IS ~ OR MORE. SWITCH UNITS IF 
THE INDEX IS EVEN. REWIND BOTH UNITS WITH 
INTERLOCK UNLESS ALREADY INTERLOCKED AND ISSUE 
LOADING INSTRUCTIONS FOR BOTH UNITS. 

12.3.5. FILE SECURITY 

WITHIN THE MASTER DIRECTORY THE EXECUTIVE MAINTAINS TWO KEYS 
WHICH MUST BE SPECIFIED ON THE ASG STATEMENT TO GAIN ASSIGNMEN' OF 
A CATALOGUED FILE. THE KEY, IF ONE EXISTS, IS INITIALLY OBTAINED 
FROM THE ASG STATEMENT WHICH CAUSED THE FILE TO BE CATAL06WEO. 

THE MASTER DIRECTORY CONTAINS A COUNT OF THE NUMBER OF TIMES A 
Fl~E IS ASSIGNEO ANO THE TIME OF LAST ASSIGNMENT. THESE FIELDS, 
A~ONG WITH THE SYSTEM LOG, ARE AVAI~ABLE TO THE USER TO MONITOR 
FILE USAGE AND DETECT ANY ENCROACHMENT OF INDIVIDUAL PRIVACY, 
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12,3,6, BUFFER SETUP 

A BUFFER POOL IS A PORTION OF THE USERS CORE STORAGE AREA WHICH 
HAS SEEN MADE AVAILAB~E FOR USE AS AN INPUT/OUTPUT AREA FOR ONE OR 
MORE FILES. A POO~ CAN CONTAIN ANY DESIRED NUMBER OF BUFFERS. 

THE BUFFER POOL 15 CONTROLLED BY A TWO WORD PACKET OF THE 
FOLLOWING FORMAT: 

35 17 00 

----.--------._---------------------.---------_._------------01 : BUFFER SIZE :ADORESS OF CURRENT FIRST BUFF: 

-------------------------------------------------------------02 I NOT USED :LENGTH OF CORE AREA • • 
-------------------------------------------------------------

WORD 1 Hl-SIZE OF EACH BUFFER IN THE POOL. THIS SIZE INCLUDES 
THE AREA TO BE USED FOR DATA PLUS TWO INITIAL CONTRaL 
WORDS IN EACH BUFFER, 

H2-LOCATION OF THE CURRENT FIRST BUFFER IN THE POOL. AS 
A BUFFER IS REMOVEO FROM THE AVAILAB~E POOL THIS 
HALF WORD IS UPDATED TO THE NEXT BUFFER IN THE CHAIN, 

WORD 2 Hl-NOT USED 
H2-TOTAL LENGTH OF THE CORE AREA INITIALLY DIVIDED INTO 

BUFFERS, AFTER THE BPOO~s REFERENCE IS MADE WORD 2 
IS NO LONGER REFERENCED. 

THE SYSTEM FURNISHES TWO SUBROUTINES TO CONTROL THE BUFFER 
POO~. THE SUBROUTINE TO SET UP THE POOL IS ENTERED THROUGH THE 
LINKAGE: 

LA AO, PKT AOOR 
ER BPOOLS 

THE AO REGISTER IS ~OADEO ~ITH THE ADDRESS OF THE PACKET 
OUT~INED ABOVE, THIS LINKAGE WI~L DIVIDE THE TOTAL AREA AND SET UP 
EACH BUFFER AS FOLLOWS: 

35 17 00 
-_ .... _-.,----...... -------._---....... --._-.. --.. _--------------------:AVAILABLE FOR STATUS ETC. :AOOR OF NEXT BUFFER IN POOL : -----.. --_.--------------_._--------------------_._--_.------:tENGTH OF DATA AREA OF BUFFER: ADDRESS OF DATA AREA • • ... -....... ------------........ _------------_ .... -._---... --_._-----------• • • • : , 
• • 

DATA AREA OF BUFFER 

: 
• • • • • • • • 

w-------------.--------.------------------·-.--.. -----------.. _ 
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WORD 1 Hl-NOT USEO. AVAI~ABLE FOR STATUS ETC. 

12 
SECTION: . 

H2-ADDRESS OF THE START OF THE NEXT BUFFER IN THE POOL 
OR ZERO FOR THE ~AST BUFFER IN THE POOL. 

WORD 2 AN 1/0 ACCESS WORD WITH THE BUFFER SIZE MINUS TWO FOR 

PAGE: 

THE INITIAL CONTROL WORDS IN HI AND THE ADDRESS OF WORD 3 
IN H2. 

TO ADO A SUBSEQUENT CORE AREA TO A PREVIOUSLY ESTABLISHED 
BUFFER POOL THE FOLLOWING SEQUENCE IS PROVIDED, 

LA AO, PKT AODR 
ER BJOINS 

THE TWO-WORD PACKET ADDRESSED BY AO CONTAINS THE ADDRESS OF THE 
INITIAL CONTROL WORDS (PACKET USED FOR BPOOLS) IN THE FIRST WORD 
AND THE LENGTH AND ADDRESS OF THE SUBSEQUENT AREA IN Hi AND H2 
RESPECTIVELY OF THE SECOND WORD AS FOLLOWS: 

35 17 00 

.--~------~--.---------------~------------------.------------01: NOT USED :ADDR OF INIT CONTROL PACKET : 

---------------------------------------.. ---------.. ---------02 :LENGTH OF ADOITIONA~ AREA :ADDRESS OF ADDITIONAL AREA : 

-------------------------------------------------------------
TO REMOVE A BUFFER FROM THE AVAILABLE POOL, THE NORMAL 

PROCEDURE IS TO TAKE THE BUFFER ADDRESSED BY H2 OF THE FIRST 
CONTROL WORD AND REPLACE THIS HA~F WORD WITH H2 OF THE FIRST WQRD 
OF THE BUFFER REMOVED FROM THE POOL. THIS PROCEDURE MUST BE 
PRECEDED BY A TEST FOR ZERO ON H2 OF THE FIRST CONTROL WORD WHICH 
WOULD INDICATE THAT THE POOL WAS EXHAUSTED. A BUFFER IS RETURNED 
TO THE AVAILABLE POOL BY STORING H2 OF THE FIRST CONTROL WORD INTO 
H2 OF THE FIRST WORD OF THE BUFFER BEING RETURNEO AND STORI~G ,HE 
ADDRESS OF THE BUFFER IN H2 OF THE FIRST CONTROL WORD. THIS ADDS 
THE BUFFER TO THE BEGINNING OF THE CHAIN, IF MORE THAN ONE 
ACTIVITY IS UTILIZING A SINGLE POOL A TIMING PROBLEM MAY AB1SE 
UNLESS INTERRUPTS ARE DISABLED WHILE THE WORDS ARE UPDATED. IF 
THE BLOCK BUFFERING PACKAGE IS USED, THE USER NEED NOT BE 
CONCERNEO WITH THE BUFFER CONTROL SCHEME, 

THE ORIGINAL BUFFER POOL CAN ALSO BE CREATED BY A SYSTEM 
PROCEDURE WHICH CAN NEGATE THE NEED FOR BPOOLS IF THE AREA CAN BE 
ALLOTTED AT ASSEMBLY TIME. THE PROCEDURE GENERATES A SINGLE 
INITIAL CONTROL WORD AT THE LINE OF THE PRoe FOLLOWED IMMEDIATeLY 
BY THE POOL. THE PROCEDURE IS: 

BSGPUL NUMBER OF BUFFERS, BUFFER sIZE 
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12,3.7. COMMUNICATIONS BUFFER POO~S 

A BUFFER POOL FOR USE WITH THE COMMUNICATIONS HANDLER MAY BE 
ESTABLISHED IN ANY PORTION OF THE USERS CORE STORAGE AREA WHICH 
THE USER MAY ELECT ASIDE AS AN INPUT/OUTPUT AREA, THE SYSTEM 
FURNISHES THREE SUBROUTINES TO CONTRO~ THE COMMUNICATIONS BUFFER 
POOL. ONE SUBROUTINE IS USED TO ESTABLISH THE POOL, ANOTHER 
SUBROUTINE IS AVAILAB~E FOR THE USER TO REMOVE BUFFERS FROM THE 
POOL, AND THE OTHER SUBROUTINE PERMITS THE USER TO RETURN BUFFERS 
TO THE POOL. ALL PERTINENT LINKAGE FOR THE COMMUNICATIONS BUF'ER 
POOL IS MAINTAINED BY THE SYSTEM PROVIDED SUBROUTINES EXTERNAL TO 
THE USER'S AREA so THAT THE LINKAGE IS READILY AVAILABLE FOR USE 
BY THE INTERRUpT PROCESSING ROUTINES. THE AMOUNT OF PARAMETER 
INFORMATION AND ITS STORAGE IN THE USER'S BUFFER AREA IS KEPT AT A 
MINIMUM WHILE STILL MAKING AVAI~ABLE TO THE USER ALL RELEVANT 
INFORMATION FOR BUFFER PROCESSING. THE FOLLOWING DESCRIBES THE 
POOL MODE FORMAT IN THE USER'S AREA FOR BOTH INPUT AND OUTPUT 
BUFFERS. 
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35 23 17 00 

01 : CHARACTER COUNT : STATUS : AODR OF NEXT BUFFER IN POOL • • -.. -_ .. ""-.. ---.. -............... ---_ .. --..... _---......... _ ...... _ ...... -.. ---... -----
02 : 

s 
• • : 
: 

DATA AREA OF BUFFER 

, 
• t 

• • 
: 
I 

WORD 1 T1-THE CHARACTER COUNT FOR THIS BUFFER, FOR INPUT BUFFERS 
TO BE PROCESSED BY THE INPUT COMPLETION ROUTINE, THE 
CHARACTER COUNT FOR COMPLETELY FILLED BUFFERS WILL BE 
THE VALUE WHICH IS SPECIFIED BY THE POOL START INFORMA­
TION IN H2 OF WORD 8 OF THE LT TABLE. FOR PARTIAL~Y 
FILLED INPUT BUFFERS WHICH MAy RESULT DUE TO EITHER A 
TIME-OUT OR AN EXTERNAL INTERRUPT, THE CHARACTER COUNT 
WILL BE THE NUMBER OF CHARACTERS WHICH WERE IN THE BUF~ 
FER AT THE TIME OF OCCURRENCE OF THE EXTERNAL INTERRUPT 
OR TIME-OUT. FOR OUTPUT THE CHARACTER COUNT REPRESENTS 
THE NUMBER OF CHARACTERS TO BE TRANSMITTED FROM THIS 
BUFFER. THE OUTPUT CHARACTER COUNT CAN BE DYNAMICALLY 
SUPP~IEO BY THE USER SO THAT THE USER MAY SPECIFY 
EITHER PARTIALLY OR COMPLETELY FILLED OUTPUT BUFcFERS IN 
ANY OROER. THE MAXIMUM VALUE FOR ANY OUTPUT CHARACTER 
COUNT IS LIMITED BY THE MAXIMUM VA~UE ESTABLISHED AT 
SYSTEM GENERATION TIME. IF A MAXIMUM VALUE IS NOT 
SPECIFIEO AT SYSTEM GENERATION TIME, IT WILL SE 
ASSUMED THAT NO MAXIMUM OUTPUT CHARACTER COUNT EXISTS. 

53-THE STATUS eOOE FOR THIS BUFFER, THE CODE FOUND HERE 
FOR INPUT WILL BE IDENTICAL TO THOSE DESCRIBED FOR 51 
OF WORD 7 FOR THE LT TABLE. THE COOE FOUND HERE FOR 
OUTPUT WILL BE IDENTICAL TO THOSE DESCRIBED FOR Sl OF 
WORD 3 FOR THE LT TABLE. 

H2-THIS VALUE pOINTS TO THE NEXT BUFFER IN THE CHAIN OF 
THOSE LINKED TOGETHER. A VALUE OF ZERO IN THIS FIELD 
WILL BE INTERPRETED TO MEAN THE END OF THE CHAIN. 

WORe 2~THE DATA AREA FOR THE INPUT/OUTPUT BUFFER AREA STARTS AT 
THIS WORe. 

THE APPROPRIATE SYSTEM LINKAGE TO ESTABLISH A POOL OF 
INPUT/OUTpUT BUFFERS FOR COMMUNICATIONS uSAGE MAY BE ESTABLISHED 
BY THE FOLLOWING: 

LA AO, PKT AOOR 
ER CPOOLS 
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THIS LINKAGE WIL~ DIVIDE THE TOTAL AREA AND SET UP EACH 
INDIVIOUAL BUFFER IN THE FORMAT DESCRIBED ABOVE. THE AO REGISTER 
IS LOADEO WITH THE ADDRESS OF A PACKET CONTAINING THE FOLLOWING 
INFORMATION: 

35 23 17 00 
___ - ___ --_______ - ________ ----------___ ---------------_____ a_a. 

01 : BUFFER SIZE IN CHARACTERS : ADDRESS OF FIRST BUFFER • • -.-.. ------------.------------------------~-------------------02 : NOT USED ; METHOD ; LENGTH OF AREA TO BE USED , 
• 

--------------------------------------------------------------WORD 1 Hl-THIS IS THE NUMBER OF CHARACTERS TO BE USED FOR EACH 
BUFFER AREA TO BE ESTABLISHED. THE VALUE SPECIFIED IN 
THIS FIELD SHOULD BE THE OPTIMUM VALUE FOR THE SYSTEMS 
APPLICATION. THE VALUE SPECIFIED MAY BE EITHER AN ODD 
OR AN EVEN NUMBER, BUT IT MUST NOT EXCEED THE MAXIMUM 
COMMUNICATIONS BUFFER LENGTH DEFINED AT SYSTEMS GENER­
ATION TIME. ONE CORE LOCATION WILL BE ASSIGNED TO THE 
INDIVIDUAL BUFFER AREA FOR EACH GROUP OF TWO CHARAC­
TERS. 

H2-THIS FIELD OESIGNATES THE STARTING CORE ADDRESS OF THE 
AREA TO BE SETUP AS AN INPUT/OUTPUT BUFFER POO~. 

WORD 2 TI-THIS PORTION IS NOT USED BY ANY OF THE BUFFER POO~ 
CONTROL ROUTINES AND IS AVAI~ABLE TO THE USER FOR AMY 
PURPOSE, 

53-THIS DEFINES THE METHOD OF POOL BUFFERING FOR WHICH 
THE ESTABLISHED BUFFERS ARE TO BE USEO. TWO METHODS OF 
POOL BUFFERING ARE PERMITTED BY THE COMMUNICATIONS 
HANDLER. THE FIRST METHOD IS SIMILAR TO THAT EMPLOYED 
BY THE B~OCK BUFFERING PACKAGE AND WI~L BE REFERRED TO 
AS THE OPEN CHAIN METHOD. EACH INDIVIDUAL BUFFER IS 
LINKED TO THE NEXT BUFFER IN THE POOL BY THE VALUE IN 
H2 OF WORD 1 OF EACH BUFFER EXCEPT FOR THE LAST BUFFER 
IN THE CHAIN WHICH HAS A VALUE OF ZERO IN ITS LINK 
FIELD CAUSING THE POOL TO HAVE AN OpEN END HENCE TH~ 
NAME OPEN CHAIN METHOO. THE SECONO METHOO OF POOL BUF~ 
FERING.WILL BE REFERRED TO AS THE CONTINUOUS CHAIN 
METHOD. EACH INDIVIDUAL BUFFER IS LINKED TO THE NEXT 
BUFFER IN THE POOL IN THE SAME MANNER AS EMP~OYEO BY 
THE OPEN CHAIN METHOD EXCEPT FOR THE LAST BUFFER IN 
THE SEQUENCE WHICH IS LINKED BACK TO THE VERY BEGIN­
NING OF THE POOL THUS FORMING A CONTINUOUS CHAIN HENCE 
ITS NAME. THE OPEN CHAIN METHOD IS THE PREFERRED 
METHOO BECAUSE FOR INPUT EACH BUFFER IS REMOVED FROM 
THE POOL BY THE COMMUNICATIONS HANDLER AS INPUT DATA IS 
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RECEIVED, AND SUCH A BUFFER WI~L NOT BE REUSED AGAIN 
UNTI~ IT HAS BEEN RETURNED TO THE POOL BY THE USER. 
IN THE USE OF THE CONTINUOUS CHAIN METHOD, AN INDIVID­
UAL BUFFER IS NEVER REAL~Y REMOVED FROM THE POOL BUT 
RATHER THE BUFFERS IN THE POOL ARE USED IN A SEQUEN­
TIALLY CYCLIC MANNER WHICH CAN RESULT IN THE REUSE OF 
A BUFFER BEFORE AL~ OF ITS pREVIOUS CONTENTS HAD BEEN 
PROCESSED DUE TO EITHER THE BUFFERS BEING OF AN IN­
SUFFICIENT SIZE FOR THE APPLICATION OR THE REAL-TIM! 
PROGRAM MAY BE SPENDING EXCESSIVE TIME IN ITS BUFFER 
PROCESSING, PERHAPS THE MOST FREQUENT USE OF THE 
CONTINUOUS CHAIN METHOD WOULD SE TO EMPLOY TWO INOl~ 
VIDUAL BUFFERS CHAINED TO EACH OTHER WHEREBY TH~Y 
WOULO OPERATE IN AN ALTERNATING, TOGGLING MANNES. WHEN 
THE CONTINUOUS CHAIN IS EMPLOYED, THE USER ASSUMES ALL 
RESPONSIBILITY FOR PROCESSING INDIVIDUAL BUFFER CON­
TENTS IN THE REQUIRED TIME INTERVAL. FOR THE PQEFEAREO 
OPEN CHAIN METHOD, THE COMMUNICATIONS HANDLER WI~L ALL­
WAYS INSURE THAT NO BUFFER IS REUSED UNTIL SO DIRECTED 
BY THE REAL-TIME PROGRAM. FOR EITHER METHOD THE US!R 
STILL MUST EMPLOY AN OPTIMUM SIZED BUFFER FOR THE A_­
PLICATION, THE CODE IN S3 USED TO SPECIFY THE BUFFER­
ING METHOD DESIRED IS OF THE FORM 1,1,~ WHERE THE U.PER 
BIT IS A ONE IF REVERSE BUFFERING IS DESIRED. THE 
LOWER 4 BITS WILL SPECIFY USE OF THE OPEN CHAIN METHOO 
IF THEY ARE ZERO. ANY NON-ZERO VALUE WILL BE USED AS 
THE NUMBER PLUS ONE OF INDIVIDUAL BUFFERS TO BE LINKED 
IN A CONTINUOUS MANNER, THUS A VALUE OF ONE WOULD 
SPECIFY TWO INDIVIDUAL BUFFERS LINKED TO EACH OTHER TO 
OPERATE IN THE ALTERNATING MANNER DESCRIBED PREVIOUSLY, 
A VALUE OF TWO WOULD SPECIFY THREE INDIVIDUAL BUFFERS 
TO BE LINKED TOGETHER, ETC. THE REMAINING BIT IS NOT 
USED. 

H2-THIS FIE~O SPECIFI~S THE LENGTH OF THE CORE AREA TO BE 
USED FOR THE POOL, THE S.ETUP ROUTINE WILL CONTINUE TO 
ESTABLISH INDIVIDUAL BUFFERS OF THE SPECIFIED SIZE IN 
THE DESIRED METHOD UNTIL THIS LENGTH VALUE IS EX­
HAUSTED, 

THE RETURN FROM ER CPOOLs WILL BE WITH A VALUE IN H2 OF AO 
WHICH THE USER IS EXPECTED TO P~ACE IN EVERY LT TAB~E WHICH IS TO 
SHARE THE POOL JUST ESTAB~ISHEO. IF THE POOL IS TO BE USED FOB 
OUTPUT, THAT VALUE IS pLACED IN H2 OF WORD ~ OF THE LT TABLE. IF 
THE POOL IS TO BE USEO FOR INPUT, THAT VALUE IS PLACED IN H2 OF 
WORD 8 OF THE LT TABLE. A POOL MAY BE USED FOR BOTH INPUT AND 
OUTPUT BY PLACING THE VALUE IN H2 OF AO AT BOTH WORD ~ AND WORD 8 
OF ~T TABLES, IT MUST BE UNDERSTOOD THAT THE VALUE RETURNED IN Hi 
OF AO IS AN EXECUTIVE LINKING VALUE AND AS SUCH HAS NO USER .. . 
RELATIONSHIP TO ANY OF THE BUFFERS IN THE POO~ JUST ESTABLISHED 
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WITH THE CLOSED CHAIN METHOD NO BUFFER IS EVER REMOVED FROM THE 
POOL SO ALL OF THE FOLLOWING DISCUSSION ON COMMUNICATIONS BUFFER 
POOL CONTROL IS IRRELEVANT AS IT IS USED ONLY WHEN THE OPEN CH.IN 
METHOD IS EMPLOYED, IF ANY NUMBER OF BUFFERS IS TO BE REMOVED 
FROM THE POOL FOR A USE SUCH AS FUTURE OUTPUT, THE REMOVAL MAY BE 
ACCOMPLISHED BY THE FOLLOWING: 

ER CGETS 

THE AO REGISTER IS TO CONTAIN THE FO~~OWING INFORMATION, 

35 17 00 

----.--------------------------------------------------._----. : NUMBER TO BE REMOVED : EXEC LINKING VALUE FOR POOL : 

-_.----------------------------------.. ------------------------
Hl OF AO DEFINES THE NUMBER OF INDIvIDUAL BUFFERS WHICH ARE TO 

BE REMOVED FROM THE POOL, H2 OF AO MUST CONTAIN THE EXECUTIVE 
LINKING VALuE FOR THE POOL FROM WHICH BUFFERS ARE TO BE REMOVEO, 
THE RETURN OF CONTROL FROM ER CGETS WI~L BE WITH INFORMATION IN 
AO, H1 OF AD WILL BE THE ACTUAL NUMBER OF BUFFERS WHICH WERE 
ACTUALLY REMOVED FROM THE SPECIFIED POOL, THIS VALUE WILL 
NORMAL~Y BE THE NUMBER OF BUFFERS REQUESTED UNLESS LESS THAN THAT 
SPECIFIED NUMBER EXISTED IN THE POOL AT THE TIME OF THE ER CGETS. 
H2 OF AO WILL BE THE STARTING ADDRESS OF THE BUFFERS REMOVED, 
EACH BUFFER REMOVED WI~L BE ~INKEO TO THE OTHERS IN THE OPEN CHAIN 
MANNER, 

WHEN IT IS DESIRED TO RETURN ANY NUMBER OF BUFFERS TO A POOL, 
SUCH MAY BE ACCOMP~ISHEO BY THE FOL~OWING: 

LA AO, PKT ADOR 
ER CADDS 

THE AO REGISTER IS LOADED WITH THE AODRESS OF A PACKET 
CONTAINING THE FOLLOWING INFORMATION: 

35 17 00 

--~-------------~----.-----------------.-----~----------.----. 01 : NUMBER TO BE ADDED : EXEC LINKING VALUE FOR .OO~ , 

--------.---------------.-------------------------------------02 : NOT USED : ADDRESS OF FIRST BU~FER • • 
----.-----------------------------------------------.---------

WORD 1 Hl-THIS FIE~D SPECIFIES THE NUMBER OF INDIVIDUAL SUFFERS 
WHICH ARE TO BE RETURNED TO THE POOL. 

H2-THIS FIE~D MUST CONTAIN THE EXECUTIVE ~INKING VALUE FOR 
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THE PARENT pOOL. A BUFFER CAN BE RETURNED TO ONLY THE 
SAME POOL FROM WHICH IT HAC 6EfN PREVIOUSLY REMOVED SO 

THAT BUFFER SIZE CONSISTENCY CAN BE MAINTAINED WITHIN 
A POOL... 

WORD 3 Hl-THIS PORTION IS NOT USED BY THE BUFFER POOL.. CONTROL 
ROUTINE AND IS AVAILABLE TO THE USER FOR ANY PURPOSE. 

H2-THIS FIELD IS TO CONTAIN THE ADDRESS OF THE FIRST BUF­
FER OF THE GROUP TO BE RETURNED, EACH BUFFER TO BE 
ADDED TO THE POOL.. IS EXPECTEO TO BE LINKED TO THE 
OTHERS IN THE OPEN CHAIN MANNER. 

12,3.s, EXCLUSIVE USE OF FILES 

THE FILE SUPERVISOR ROUTINES ALLOw ASSIGNMENT OF MASS STORAGE 
FILES TO ANY NUMBER OF RUNS AT ONE TIME PROVIDING THE EXCLUSIVE 
USE OPTION IS NOT EXERCISED ON THE ASG STATEMENT. THIS OPTION 
CAUSES A DELAY IN ASSIGNMENT OF A FILE UNTIL NO OTHER RUN HAS THE 
FILE ASSIGNEO, AND INSURES THAT OTHER RUNS ARE DELAYED UNTIL A RUN 
RELEASES ANY NEEDED EXCLUSIVELY ASSIGNED FILES, 

ALL MAGNETIC TAPE FI~ES ARE EXC~USIvELY ASSIGNED REGARDLESS OF 
THE PRESENCE OR ABSENCE OF THE OPTION, IF A TAPE FILE IS TO BE 
SHARED, IT MUST BE CATALOGUED UNDER A SECOND NAME WITH THE SAME 
REEL NUMBERS. 

THE REAO~ANO~LOCK AND UNLOCK FUNCTIONS ARE AVAILABLE AT THE 
HANDLER LEVEL WHEREBY LOGICALLY-CONTIGUOUS AREAS (SUCCESSIVE 
RELATIVE ADDRESSES) CAN BE EXCLUSIVELY ASSIGNED AND ALLOW OTHER 
RUNS SIMULTANEOUS ACCESS OF A~L THE UNLOCKED PORTION OF THE FILE. 
WRITING INTO A LOCKED AREA WI~L RELEASE THE EXCLUSIVE USE AS WELL 
AS THE UNLOCK WITHOUT WRITING METHOD, THE COMPLETE DEFINITION OF 
THE VARIOUS FUNCTIONS INVOLVED AND THE TIMING LIMITS TO BE 
CONSIDEREO IS GIVEN IN THE INPUT-OUTPUT DEVICE HANDLERS CHAPTER 
UNDER THE FASTRAND HANOLER SECTION. 
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13. DATA HANDLING 

13.1. GENERAL. 

THE DATA HAND~ING ROUTINES ARE DESIGNED TO HANDLE A VARIEO 
NUMBER OF FI~E FORMATS BY USING A GENERAL TECHNIQUE WHICH PLACES A 
FEW BASIC RESTRICTIONS ON THE CLASSES ACCEPTABLE TO THE SYSTEM. 
THIS TECHNIQUE REQUIRES THE DATA HANDLING ROUTINES TO BE DIVIoeo 
INTO THREE BASIC AREAS CA~~EO' (1) FORMAT DEFINITION, (2) ITEM 
CONTROL, AND (3) BLOCK BUFFERING CONTROL. EACH AREA IS SUB­
DIVIDED INTO FUNCTIONAL SUBROUTINES THAT MAY OR MAY NOT BE CALLED 
TO PERFORM THEIR FUNCTION. 

THE FORMAT DEFINITION AREA IS THAT PORTION OF THE SYSTEM 
WHEREBY THE PHySICAL ORGANIZATION OF A FILE IS DESCRIBED TO THE 
SYSTEM. FORMATS MAY BE OEFINED AND PROCESSED WITHIN PROGRAMS OR 
INDEPENDENT OF PROGRAMS. INOEPENDENTLY PROCESSED FORMATS WILL BE 
STORED AS AN ELEMENT ON THE MASS STORAGE DEVICE SUBJECT TO RECALL 
BY ANY OBJECT PROGRAM. DEPENDING UPON THE FUNCTION A PROGRAM IS 
TO PERFORM, A uSER MAY CALL ONE OR MORE FORMATS. THERE COULD BE 
ONE FORMAT BEING USED BY SEVERAL FILES OR MANY FORMATS BEING USED 
BY MANY FILES. IDEAL~Y AN INSTALLATION SHOULD DEFINE AND STORE 
INDEPENDENTLY A~L THE FORMATS USED AT THE SITE. INDIVIDUAL USERS 
THEN, wOU~O NEEO ON~Y TO CALL THE FORMAT DESIRED. THIS WOV~O NOT 
PRECLUDE A PROGRAMMER THE CAPABILITY OF DEFINING HIS OWN PECULIAR 
FORMAT WHEN NECESSARY. 

FORMAT DEFINITIONS ARE PROGRAM INDEPENDENT, BUT SINCE ITEM 
CONTROL MUST INTERACT WITH THEM OFTEN, THEY WILL OCCUpy A PORTION 
OF THE OBJECT PROGRAM'S AREA. 

THE ITEM CONTROL AREA IS THE HIGHEST LEVEL OF OBJECT PROGRAM 
INTERFACE. IT INTERACTS WITH THE FORMAT DEFINITIONS WHEN 
NECESSARy, FOR ORGANIZATIONAL INFORMATION ABOUT THE FILE, AND 
BLOCK SUFFERING CONTROL FOR FUNCTIONS SUCH AS B~OCK READ AND 
WRITE, BUFFER ACQUISITION AND RELEASE, ETC. THE SYSTEM MAINTAINS 
COMPLETE CONTROL OF A FILE WHILE IT PRESENTS OR RECEIVES ITEMS ON 
REGUEST OF THE USER. THE OBJECT PROGRAM THEN, IS CONCERNED ONLY 
WITH THE PROCESSING OF ITEMS. ITS WORK IS COMPLETE WHEN IT MAKES A 
REQUEST TO THE SYSTEM. 

ITEM CONTROL IS OBJECT PROGRAM DEPENDENT AND AS SUCH WILL 
OCCUpy A PORTION OF THE OBJECT PROGRAM'S AREA. 

THE BLOCK BUFFERING CONTROL AREA IS THE ~OWEST LEVEL OF OBJECT 
PROGRAM INTERFAC~ ANO PROVIDES A GENERAL MEANS OF FILE COMMUNI­
CATION FOR THE USER. TO PROVIDE COMPLETE FLEXIBI~ITY IN FILE 
ORGAtiIZATION, FORMAT DEFINITIONS ARE NOT PROVIDED FOR BLOCK 
BUFFERING CONTROL, THE SYSTEM WILL MAINTAIN ONLY MINIMUM CONTROL 
OF THE FILE WHILE PRESENTING OR RECEIVING BLOCKS OF DATA ON 
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BLOCK BUFFERING CONTRO~ IS A RESIDENT PORTION OF THE EXECUTIVE 
SYSTEM. ITS SERVICES ARE OISPENSEO EQUA~~Y TO ALL PROGRAMS 
OPERATING IN THE MU~TI.PROGRAMMING ENVIRONMENT. 

IN GENERAL, FILES HANDLEO BY THE SYSTEM MAY BE CONSIDERED AS 
EITHER SEQUENTIAL OR RANDOM ACCORDING TO THE WAY THEY ARE 
REFERENCED. FURTHER, THE ITEMS OR SLOCKS IN A FILE MAY BE 
IDENTIFIED AS BEING EITHER FIXED OR VARIABLE IN LENGTH, FILES 
REFERENCED RANDOMLY MUST RESIDE ON MASS STORAGE AND MUST CONTAIN 
FIXED LENGTH ITEMS AND BLOCKS. FILES REFERENCEO SEQUENTIALLY MAy 
RESIDE ON EITHER TAPE OR MASS STORAGE AND MAY CONTAIN FIXED OR 
VARIABLE ITEMS AND BLOCKS. 

THE SYSTEM WI~L PROVIDE ACCESS TO RANDOM FILES BY ITEM OR BLOCK 
NUMBERS. RELATIVE TO THE BEGINNING OF THE FILE, 

BOTH SEQUENTIAL AND RANDOM REQUESTS MAY BE USED INTERCHANGE­
ABLY ON THE SAME MASS STORAGE FILE IF THE FILE IS ORGANIZED WITH 
FIXED LENGTH ITEMS AND B~OCKS. THUS IT IS POSSIB~E TO PROCESS 
DATA SEQUENTIALLY UP TO A CERTAIN POINT AND THEN PROCESS AT 
RANDOM, CONVERSELY DATA MAY BE PROCESSED AT RANDOM UNTIL SOME 
SPECIFIC OATA OCCURS, AND THEN PROCESSED SEQUENTIALLY, 

WHENEVER ACCESS TO A SPECIFIC FILE IS REQUESTED, THE REQUEST 15 
SU8~ECT TO BE INTERLOCKED SINCE THE SAME FILE MAY BE IN U5E BY 
ANOTHER ACTIVITY WHICH IS EXECUTING AT THE SAME TtME, A LOCK OUT 
FEATURE CALLED EXCLUSIVE USE 15 PROVIDED TO PERFORM THIS FUNCTION. 
EXCLUSIVE USE MAY SPECIFY LOCK OUT FOR A WHOLE FILE OR INDIVIDUAL 
ITEMS OR BLOCKS IN A FILE. A FILE BEING PROCESSED RANDOMLY MAl BE 
EITHER LOCKED OUT IN ITS ENTIRETY OR, LOCKED OUT BY ITEMS OR 
BLOCKS. 

LOCKING OUT AN ENTIRE FILE REQUIRES THE APPROPRIATE OPTION ON 
THE ASSIGN CONTRO~ CARD FOR THE FILE, WHENEVER THIS IS DONE" lHE 
SYSTEM WILL LOCK OUT ALL ACTIVITIES REFERENCING THIS FI~E EXCEPT 
THE ACTIVITY THAT INITIATED THE LOCK, LOCKING OUT INDIVIDUAL 
ITEMS OR BLOCKS OF A FILE IS ACCOMPLISHED BY USING THE EXCLUSIVE 
READ RANOOM REQUEST. IN THIS CASE, ONLY THE ITEM OR BLOCK 
CURRENTLY READ WILL BE LOCKED OUT. REFERENCES TO THE FILE BY 
OTHER ACTIVITIES WILL BE HONORED ONLY IF THE REFERENCE IS NOT ~OR 
THE LOCKED OUT ITEM OR BLOCK. AN ACTIVITY REFERENCING A LOC~EO 
OUT ITEM OR BLOCK IS AUTOMATICAL~Y PLACED IN A WAIT STATE UNTIL 
THE DATA IS RELEASED, THE NEXT REQUEST TO THE FILE FROM THE 
ACTIVITY THAT INITIATED THE LOCK, RE~EASES THAT ITEM OR BLOCK 
PREVIOUSLY HELD. 

A CERTAIN AMOUNT OF INDEPENDENCY FROM PERIPHERAL DEVICES CAN BE 
ACHIEVED WITH THIS ROUTINE. THAT IS. FILES MAY BE WRITTEN ON 
FASTRAND OR ANY TAPE TyPE WITHOUT PROGRAM ALTERATIONS BY SIMPLY 
CHANGING THE ASG CONTROL CARD(FROM TAPE TO FASTRAND OR 
VICE-VERSA), 

THE ONLY RESTRICTIONS ARE THAT ALL FILtS PROCESSED IN THE 
IN/OUT MODE OR REFERENCED RANDOMLY ARE LIMITED TO FASTRAND 
RESIDENCE, 

FOR EACH FILE REFERENCEO IN A USER'S PROGRAM. A FILE CONTRO~ 
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TABLE WITHIN THAT PROGRAM IS REQUIRED (SEE SECTION 13.6), THESE 
TABLES ENABLE THE COMMUNICATION BETWEEN A USER'S PROGRAM AND TAE 
DATA HANDLING ROUTINES FOR FILE MANIPULATION. EACH REQUEST TO THE 
SYSTEM MUST CONTAIN THE ~OCATION OF THE FILE CONTRO~ TABLE FOR 
THAT FILE. 

A PORTION OF THE OSJECT PROGRAM'S STORAGE AREA WILL BE USED AS 
A BUFFER POOL. THE LOCATION AND CONTROL OF THE POO~ WIL~ BE 
MAINTAINED BY THE BLOCK BUFFERING PACKAGE. THE USER HOWEVER, MUST 
SPECIFY THE SIZE AND NUMBER OF BUFFERS THE POOL IS TO CONTAIN AND 
WHETHER IT IS TO BE SHARED BY OTHER FILES IN THE PROGRAM. 

13.2. FORMAT DEFINITION 

FORMAT DEFINITIONS ARE USED TO DEFINE THE PHYSICAL ORGANIZATION 
OF DATA FILES. THEY ARE DEFINED USING A PROCEDURE ELEMENT SET 
WHICH PROVIDES A CONVIENT LANGUAGE TO ALLOW THE USER TO DESCRIBE 
To THE SYSTEM THE EXACT PHYSICAL MAKEUP OF A FORMAT. DESCRIPTIONS 
MAY BE GIVEN FOR THE TyPE AND CONTENTS OF EACH BLOCK THE FORMAT 
WILL CONTAIN, THE TYPE OF BLOCK MAY BE OfFINEO AS ~ABEL' DATA, 
ENO-OF-FILE, ETC, AND THE CONTENTS OF EACH TYPE, IN TERMS OF 
FIELDS. EACH FIELD MAY DEFINE CONSTANTS, FLAGS, ETC, OR IT MAY BE 
A SYSTEM RECOGNIZAB~E SUBROUTINE NAME TO PERFORM SOME ACTION ON 
THE DESIGNATED FIELD, AL~ DEFINITIONS GIVEN ARE CONTROLLED AND 
MANIPULATED AUTOMATICALLY BY THE SYSTEM AND FOR THE MOST PART'ARE 
NOT AVAILABLE TO THE USER. THEREFORE, THE DEFINITIONS SHOULD BE 
FILE INDEPENDENT. THAT IS THEY SHOULD BE CODED TO DESCRIBE THIS 
FORMAT FOR A FAMILY OF FILES RATHER THAN A PARTICULAR FILt. 

THERE ARE PRESENTLY FIVE TYPES OF PROCEDURES NEEDED TO DEFINE A 
FORMAT, THEY ARE THE FORMAT, THE RECORD-TYPE, THE SECTION~NAME, 
THE SUBROUTINE~NAME, AND THE ENO~FORMAT NAME. AT LEAST ONE OF 
EACH MUST APPEAR IN ANy FORMAT DEFINITION EXCEpT FOR THE FORMAT 
AND END-FORMAT PROCEDURES WHICH MUST APPEAR ONLY ONCE AS THE FIRST 
AND LAST PROCEoURE CALL, RESPECTIVELY. THE OTHER THREE PROCEDWRES 
MAY APPEAR MORE THAN ONCE, BUT THE ORDER OF THEIR APPEARANCE MUST 
BE AS STATED BE~OW, 

- RECORO-TYPE PROCEDURES, WHICH PRIMARILY OEFINES THE LOGICAL 
BEGINNING OF A RE£ORO-TYPE, MAY APPEAR IN ANY ORDER AFTER 
THE FORMAT PROCEOURE 

- SECTION-NAME PROCEDURES WHICH DEFINES ONE OF THREE LOGICAL 
AREAS WITHIN A REcORD-TYPE, MAY APPEAR IN ANY ORDER AFTER A 
RECORD-TYPE PROCEDURE 

- SUBROUTINE-NAME PROCEDURES, WHICH NAMES A PARTICULAR 
SUBROUTINE TO PERFORM SOME ACTION ON A DESIGNATED FIELD 
WITHIN A SECTION, MAY APPEAR IN ANY ORDER AFTER A SECTION~ 
NAME PROCEDURE. 

ALL FOUR TYPES OF PROCEOURES HAVE A COMMON SUBFIELD CALLED 
CONVERSION (CONV) WHICH IF PRESENT, SPECIFIES THE FORM WHICH THE 
DATA EXISTS OR IS TO EXIST ON THE EXTERNAL MEDIA, CONVERSIONS MAY 
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BE OCTAL OR DECIMAL, WITH CHARACTER TRANSLATION TO FIELOATA, 
BINARY COOED DECIMAL, XS-3 OR ANY OTHER THE USER INTRODUCES TO THE 
SYSTEM, ABSENCE OF THIS FIELD IN A PROCEDURE CAUSES OTHER 
PROCEDURES TO BE INTERROGATED FOR A CONVERSION SPECIFICATION, IF 
NONE IS FOUND NO CONVERSION IS MADE AND THE DATA IN QUESTION IS 
PROCESSED IN ITS BINARY FORM, 

13,2.1. THE FORMAT PROCEDURE 

THE FORMAT PROCEDURE MUST BE THE FIRST ANO ONLY ONE IN A LIST 
OF DEFINITIONS OF A FORMAT. XT IS CODED AS 

TAG FORMAT CONV 

WHERE THE TAG of THE PROCEDURE SERVES TO IDENTIFY TO THE SySTEM A 
NAME BY WHICH THIS FORMAT WILL BE KNOWN. THIS NAME WILL BE USED 
WHENEVER THIS FORMAT IS CALLED BY A PROGRAM, THE NAME OF THE eALL 
IS FORMAT, IT MUST BE USED AND SPELLED AS SHOWN, THE CONY FIELD 
SPECIFIES THE TYPE OF CONVERSION TO BE APPLIED TO THE WHOLE FORMAT 
UNLESS OTHERWISE NOTED. FOR EXAMPLE, 

LION FORMAT 

SPECIFIES THAT AL~ THE DEFINITIONS FO~LOWING WILL BE A PAST OF THE 
FORMAT KNOWN TO THE SYSTEM AS LION, WHILE 

ABC FORMAT BCD 
SPECIFIES THAT ALL THE DEFINITIONS FOLLOWING WILL BE A PART OF THE 
FORMAT KNOWN TO THE SYSTEM AS ABC. IN ADDITION ALL OF THE FIELDS 
IN THIS FORMAT WILL REQUIRE TRANSLATION TO AND FROM BCD UNLESS 
OTHERWISE NOTEO. 

13.2.2. THE RECORO-TYPE PROCEOURE 

THE RECORD-TYPE PROCEDURE DEFINES TO THE SYSTEM THE TYPE OF 
RECORD PRESENTLY BEING DESCRIBED. IT IS CODED AS 

RECORD--TYPE CONV 

WHERE RECORO·TYPE MAY SPECIFY A LABEL (LABEL), AN ITEM (ITEM), A 
TERMINAL ITEM (TERITM), A BLOCK (BLOCK), AN ENe-OF-REEL (EOR), OR 
AN END-OF-FILE (EOF), EACH NAME INDICATES THAT THE DEFINITIONS 
THAT FOL~OW, UP TO ANOTHER RECORD-TYPE PROCEDURE, ARE TO BE 
INCLUDED AS PART OF THIS RECORO-TYPE, ANY OR ALL OF THE 
RECORe-TYPE NAMES MAY BE USED IN ANY ORDER, HOwEVER THEY MAY BE 
USED ONLY ONCE IN ANY FORMAT DEFINITION, AND THE SPELLING MUST BE 
AS SHOWN, THE CONV FIELD SPECIFIES THE TYPE OF CONVERSION TO BE 
APPLIED TO ALL RECORD-TYPES of THIS NAME IN THIS FORMAT. IT 
APPLIES TO THIS RECORD-TYPE ONLY' AND MAY SUPERSEDE THE CONVERSION 
SPECIFIED IN THE FORMAT PROCEDURE, IF THIS FIELD IS ABSENT, T~E 
FORMAT PROCEDURE IS INTERROGATED FOR A CONVERSION SPECIFICATION. 
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EOR -.. .. .. 
EOF .. .. .. .. 
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(1) SPECIFIES THA'r THE RECORD-TYPES IN THE LION FORMAT WILL BE 
LABELS, ITEMS, B~OCKS, ENO-OF-REELS AND END-OF-FILES. THE 
DEFINITIONS F~)R EACH WILL FOLLOW THEIR RESPECTIVE NAMES, 

(2) SPECIFIES THA'r THE RECORD~TYPES IN THE ABC FORMAT WILL IE 
LABELS, ITEMS~ AND ENO-OF-FILE. SINCE BLOCK FORMAT IS, NOT 
DEFINED, THE $YSTEM WILL GENERATE BLOCKS CONTAINING NO 
OTHER DATA EXCEPT ITEMS, THE FORMAT PROCEDURE SPECIFIES 
TRANSPOSITION TO AND FROM BCD WHENEVER THIS FORMAT IS 
USED. 

1~.2.~. THE SECTION-NAME PROCEOURE. 

THE SECTION-NAME I'ROCEOURE IS USED TO SUBDIVIDE THE RECORD-TYPE 
PROCEOURE PRESENT~Y I~EING DEFiNED INTO ONE OF THREE LOGICAL AREAS. 
AT LEAST ONE SECTION-NAME PROCEDURE MUST BE GIVEN FOR EAC~ 
RECORD-TYPE PROCEDURE. IT IS COOED AS. 

SEeJION-NAME CONV 

WHERE PREFIX (PREFIX), TEXT (TEXT), ANO SUFFIX (SUFFIX) ARE 
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SECTION~NAMES AND MUST BE SPE~LEO AS SHOWN. THE PREFIX INDICATES 
TO THE SYSTEM THAT THE DEFINITIONS THAT FOLLOW DESCRIBE A LOGICAL 
AREA IMMEDIATELY PRECEDING A DATA ITEM, B~OCK, OR USER.S LABEL IN 
WHICH THE SYSTEM WOULD AUTOMATICALLY CONTROL THE P~ACEMENT OR 
EXTRACTION OF INFORMATION, THE TEXT INDICATES TO THE SYSTEM THAT 
THE FOLLOWING DEFINITIONS DESCRIBE THE PORTION WHICH IS THE ACTUAL 
DATA ITEM OR BLOCK. THE SUFFIX INDICATES TO THE SYSTEM THAT T~E 
FOLLOWING DEFINITIONS DESCRIBE A LOGICAL AREA IMMEDIATELY 
FOLLOWING A OATA ITEM, BLOCK, OR USER'S LABEL IN WHICH THE SYSTEM 
WOULD AUTOMATICALLY CONTROL THE PLACEMENT OR EXTRACTION OF 
INFORMATION. SECTION-NAMES MAY APPEAR IN ANY ORDER FOR A RECORD 
TYPE, 

THE CONVERSION FIELD SPECIFIES THE TYPE OF CONVERSION TO BE 
APPLIED TO THIS SECTION FOR EVERY RECORD OF THIS TYPE. IT 
SUPERSEDES ALL PREVIOUS CONVERSIONS IMP~IED (BY WAY OF THE FORMAT 
AND RECORD-TYPE PROCEOURES) FOR THIS SECTION. IF THIS FIELD IS 
ABSENT, FIRST THE RECORO-TYPE PROCEOURE AND THEN THE FORMAT 
PROCEDURE WILL BE INTERPRETED FOR A CONVERSION SPECIFICATION. 

THE FOLLOWING EXAMPLES SHOW THE USE OF SECTION-NAMES. 

(1) LION FORMAT (2) ABC FORMAT BCD 
LABEL LABEL 
PREFIX PREFIX .. .-.. .. 
SUFFIX ITEM .. TEXT FD - .. 
ITEM -PREFIX EOF - PREFIX .. • - -TEXT -... .. 
SUFFIX --BLOCK 
PREFIX --SUFFIX .. 
... 
EOR 
PREFIX .. -
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... 
... 
EOF 
PREFIX 

-
SUFFIX ... .. 
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(1) IN THE LION FORMAT, THE USER HAS DEFINEO EACH RECORO-TYPE 
TO CONTAIN FORMAT INFORMATION BEFORE ANO AFTER THE ACTUA~ 
DATA. 

(2) IN THE ABC FORMAT, THE USER HAS DEFINED FORMAT INFORMATION 
BEFORE THE USER LABE~, IN THE ACTUAL ITEM, AND BEFORE AMY 
USER END"'OF~FI~E INFORMATION. 
FURTHER, THE ACTUAL DATA ITEM WI~L B~ TRANSPOSED TO AND 
FROM FIELOATA WHl~E THE REMA1NDER OF THE FORMAT WILL BE 
TRANSPOSED TO AND FROM BCD. 

13.2.4. THE SUBROUTINE~NAME PROCEDURE 

THE SUBROUTINE-NAME PROCEDURE IS THE HEART OF THE FORMAT 
DEFINITION SCHEME. IT DEFINES THE DISPOSITION OF INDIVIDUAL 
FIELDS IN A SECTION AS WELL AS DIRECT THE SYSTEM TO INITIATE TNt 
COLLECTION OF THE REQUIRED SUBROUTINES TO PROCESS THIS FORMAT, AS 
MANY SUBROUTINE-NAME PROCEDURES AS NECESSARY TO COMPLETELY DEFINE 
A SECTION MAY BE USED. THE PROCEDURE IS COOED AS' 

SUBROUTINE-NAME WONBR,OESIG,VALUE,CONV WONBR,OESIGfVAL~E.' 
CONV.,. 

WHERE SUBROUTINE~NAME IS THE NAME OF A PARTICULAR SUBROUTINE, 
KNOWN TO THE SySTEM, THAT WIL~ PERFORM A SINGLE FUNCTION AND 
DISPOSE OF THE RESULTS IN THE FIE~D DESIGNATED IN THE CALL ~INE, 
SUBROUTINE SELECTION IS FROM A POOL OF AVAILABLE SYSTEM 
SUBROUTINES. IF HOWEVER A PARTICULAR SUBROUTINE NEEDED IS NOT IN 
THE SYSTEM, THE USER MAY INJECT HIS OWN, THE WONBR IS THE 
POSITION OF THIS WORD RELATIVE TO THE BEGINNING OF THIS SECTION. 
THEY NEED NOT BE IN SEQUENCE AND ONLY THOSE wORDS OR PORTION OF 
WORDS NECESSARY TO DEFINE THE FORMAT NEED BE USED. IF AN ITEM IS 
DEFINED AS HAVING A 5 WORO PREFIX AND A 2 WORD SUFFIX THEN WDNBR 0 
OF THE PREFIX PINPOINTS THE WORD FARTHEST FROM THE ACTUAL ITEM 
WHILE WDNBR 4 IS THE WORD IMMEDIATELY PRECEDING THE ACTUAL ITEM OR 
TEXT. CONVERSELY WDNBR 0 OF THE SUFFIX IMMEDIATELY FOLLOWS THE 
LAST WORD OF THE ITEM AND WDNBR 1 FOLLOwS IT. THE OESIG IS THAT 
PORTION OF THIS WORD TO WHICH ACTION WILL BE DIRECTEO. LEGAL 
DESIGNATORS ARE J-DESIGNATORS 0-015. ANO FOR FIELDS THAT MUST BE 
DESCRIBED IN BITS. THE DESIGNATOR MUST CONTAIN G(X,y) 

7 



UP-4144 
UNIVAC 1108 EXECUTIVE 

PROGRAMMER'S REFERENCE SECTION: 
13 

PAGE: 

WHERE G DENOTES THAT THE FIELD IS BEING DESCRIBED IN BITS WITH X 
SIGNALING THE MOST SIGNIFICANT BIt OF THE FIE~O (BIT NUMBERS R~NGE 
~5~O FROM LEFT TO RIGHT), AND Y THE ~ENGTH. VALUE IS THE INITIAL 
VALUE OF THE FIE~D. ZERO VA~UES NEED NOT BE COOED, CONSTANT 
VALUES ARE INDICATED BY THE SUBROUTINE-NAME CONST. THE COWV FIELD 
SPECIFIES THE TYPE OF CONVERSION TO BE APPLIED TO THE VALUE. THE 
CONVERSION SPECIFICATION SUPERSEDES ALL OTHERS IMPLIED FOR THIS 
FIELD. IF ABSENT, INTERROGATION BEGINS WITH THE SECTION-NAME, 
THEN THE RECORD~TYPE, AND FINALLY THE FORMAT DEFINITION. 

EXAMPLES OF THE SUBROUTINE-NAME PROCEDURE ARE 

(1) BLKCT 3,0 

WHERE eLKCT IS THE NAME OF THE BLOCK COUNT SUBROUTINE THAT 
WILL GENERATE ANO MAINTAIN A BLOCK COUNT IN THE 3RD WORD~ 
WHOLE WORD- OF SOME SECTION, 

(2) CONST 2,2,512,OEC 

WHERE CONST SIGNIFIES THAT THE VALUE IN WORD 2-UPPER HALF~IS 
TO BE TREATED AS A CONSTANT, FURTHER IT IS A DECIMAL VALUE. 

(3) ABLKCT 5,G(29,~2),O'XS3D 

WHERE ABLKCT IS THE NAME OF THE ACCUMULATIVE BLOCK COUNT 
SUBROUTINE THAT WILL GENERATE ANC MAINTAIN AN ACCUMULATIVE 
BLOCK COUNT IN BITS 29-0 OF WORD 5 AND BITS 35·2~ OF WORD 6, 

THE BLOCK COUNT WI~L BE CONVERTED TO AND FROM THE XS3 DECIMAL 
REPRESENTATION, 

13,2.S. THE END-FORMAT PROCEDURE 

THE END-FORMAT PROCEDURE SIGNALS THE END OF A COMPLETE FORMAT 
DEFINITION AND MUST APpEAR AS THE LAST PROCEDURE, IT IS CODED AS 

FORENO 

WHERE FOREND INDICATES TO THE SYSTEM THAT NO MORE DEFINITIONS WILL 
BE GIVEN FOR THIS FORMAT. THERE MUST BE AS MANY END-FORMAT 
PROCEDURES AS THERE ARE FORMAT PROCEDURES, FOR EXAMPLE 

L.ION FORMAT .. .. 
FORENO 

ABC FORMAT --.. 
FOREND 
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13.2.6. EXAMP~E-COMP~ETE FORMAT DEFINITION 

AS AN EXAMP~E TO SHOW A COMP~ETELY DEFINED FORMAT, THE 
FOLLOWING ARE DESCRIPTIONS TO SPECIFY LION FORMAT TO THE 110S OATA 
HANDLING ROUTINE. THE SUBROUTINE-NAMES ARE SIMPLY A CONTRACTION 
OF THE FIELD NAMES USED IN THE LION MANUAL. 

LION FORMAT 
LABEL 
PREFIX 
SENTL 
BLKCNT 
BKLGTH 
ITMSIZ 
LABWO 
FREWO 
TEXT 
VERSON 
SUFFIX 
VERSON 
ITMCNT 
CKSUM 
BKLGTH 
ITMSIZ 
BL.KCNT 
SENTL 
ITEM 
PREFIX 
ITMSIZ 
SUFFIX 
ITMSIZ 
BLOCK 
PREFIX 
N8RITM 
N8RWOS 
SUFFIX 
OSRWOS 
CKSUM 
NBRITM 
NBRWOS 
EOR 
PREFIX 
SENTL 
BLKCNT 
BKLGTH 
ITMS!Z 
VERSON 

0,0,0747574757475 
1,G(32,33) 
2,2 
2,1 
3,2 
3,1 

0,2 
1,0 
2,0 
3,2 
3,1 
4,G(32,33) 
4,G(35,3),6 5,0,0747574757475 

0,O,07~7574757~75 1,e(35,3),2 
1,6(32,33) 
2,2 
2,1 
5,2 
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VERSON 
ITMCNT 
CKSUM 
BKLGTH 
ITMSIZ 
BLKCNT 
SENTL 
EOF 
PREFIX 
SENTL 
BL.KCNT 
BKL.GTH 
ITMSIZ 
VERSON 
SUFFIX 
VERSION 
ITMCNT 
CKSUM 
BKLGTH 
ITMSIZ 
BLKCNT 
SENTL 
FORENO 

0,2 
1,0 
2,0 
3,2 
~,1 
",G(32,3~) 
",G(~5,~),6 5,O,07~757~757~75 

O,O,07~757~757~75 1,G(35,3),O 
1,G(32,33) 
2,2 
2,1 
5,2 

0,2 
1,0 
2,0 
3,2 
3,1 
"',G(~2,33) 
~,G(35'3),O 5,O,07~757~757~75 

13 
PAGE: 

13,3. ITEM CONTROL 

ITEM CONTROL IS RESPONSI6LE FOR THE INTERNAL MANIPU~ATION or A 
FILE AT THE ITEM LEVEL, IT IS RESPONSIBLE FOR SUCH FUNCTIONS AS 
THE BLOCKING AND DEBLOCKING of ITEMS, THE REFERENCE TO THE FORMAT 
DEFINITIONS TO CREATE OR VALIDATE ITEMS, THE TRANSFER of DATA 
BETWEEN THE USER'S CORE AND BUFFERS, AND THE MAINTAINENCE OF 
CERTAIN AREAS OF THE FILE CONTROL TABLE NECESSARy WHEN PROCESSING 
ITEMS. 

IN ADDITION CERTAIN LIAISON FUNCTIONS ARE PERFORMED WHEN 
APPROPRIATE. THE B~OCK BUFFERING PACKAGE IS CALLED UPON TO 
PERFORM BLOCK FUNCTIONS SUCH AS REAO AND WRITE, BUFFER SWAPPINg, 
ETC, AND THE TAPE HANDLING ROUTINES TO PROCESS ENO-OF-REEL 
CONDITIONS, UNIT SWAPPING, ETC, 

13.3.1. OUTPUT 

THE OUTPUT SUBROUTINES PROVIDE FOR THE CREATION OF FX~ES ON AN 
EXTERNAL MEDIA. THESE SUBROUTINES ARE CONCERNED ON~Y WITH THE 
MANIPULATION OF THE DATA PRESENTED BY THE OBJECT PROGRAM. LABELS, 
ITEMS, BLOCKS, END~OF-REEL AND ENO-OF-FILE SENTINELS ARE ALTERED 
BEFORE WRITING ACCORDING TO THE FORMAT DEFINITIONS GIVEN FOR EACH, 
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ABSENCE OF A PARTICU~AR DEFINITION IMPLIES THAT THIS TyPE OF 
RECORD IS TO BE PROCESSED UNA~TEREDt HOWEVER, THE IMPLICATION OF 
ABSENT LABEL AND SENTINEL DEFINITIONS IS THAT NONE WILL EXIST, 
THE WORK OF THE OUTPUT SUBROUTINES 15 COMPLETE WHEN IT INSTRUCTS 
THE BLOCK BUFFERING PACKAGE TO PLACE THE BLOCK IN THE OUTPUT FILE. 

UPON RETURN TO THE USER FROM AN OPEN, WRITE, WRITE RANDOM 08 
DRAIN REQUEST, REGISTER AO wI~L CONTAIN INFORMATION IN THE fORMAT 
OF AN ACCESS WORD. 

35 17 o 
---~---------~------:NBR WORDS:ADDRESS : 

THIS WORD DEFINES AN AREA IN THE BUFFER INTO WHICH THE NEXT 
ITEM WILL BE PLACED. THE SIZE OF THIS AREA DEPENDS ON WHETHER 
ITEMS HAVE BEEN SPECIFIED AS FIXED OR VARIAB~Et FOR FIXED SIZE 
ITEMS, THE AREA SIZE GIVEN IS EQUAL TO THE ITEM SIZE SPECIFIED. 
FOR VARIABLE SIZE ITEMS, THE AREA SIZE GIVEN IS THE REMAINING AREA 
IN THE BUFFER(I.E., AS THE BUFFER IS FILLED THE AREA GIVEN 
DECREASES), 

THE FUNCTIONS PROVIDED BY THESE ROUTINES INCLUOE OPEN FILE, 
WRITE (SEQUENTIAL), WRITE (RANDOM), DRAIN, CLOSE REEL, C~OSE FILE 
AND RELEASE, THESE FUNCTIONS ARE PROCEDURAL CALLS, CODED IN THE 
OBJECT PROGRAM, TO REQUEST THE DESIRED FUNCTION. 

WHENEVER A TAPE DEVICE IS ASSIGNED TO A FI~E AND THE PHYSICAL 
END OF TAPE ENCOUNTERED, THE ROUTINE RETURNS CONTROL TO THE USER 
IF THE END OF REEL EXIT IS COOED. IF NOT, THE CLOSE REEL 
PROCEDURES ARE INITIATED AUTOMATICALLY, 

IF THE END OF REEL EXIT IS TAKEN, REGISTER Al WILL CONTAIN THE 
ADDRESS TO WHICH THE USER MUST RETURN CONTROL AFTER HIS CLOSE 
PROCEDURES, TO R~ENTER THE MAIN SEQUENCE OF EXECUTION. 

13,3.1.1. OPEN OUTPUT 

THE OPEN OUTPUT REQUEST INITIALIZES A FILE CONTROL TABLE FOR 
SUBSEQUENT OUTPUT OPERATIONS ON THE DEVICE ASSIGNED TO THE TABLE, 
THERE ARE NO RESTRICTIONS ON THE NUMBER OF OPEN REQUESTS WHICH MAt 
BE COOED TO REFERENCE AN OUTPUT FILE, BUT ONLY ONE OF THEM MAY BE 
SELECTED BY THE PROGRAM TO PERFORM THE ACTUAL FUNCTION, THE OPEN 
REQUEST IS COOED 

TAG OPEN 'MODE' FCTABLE(l),'OPTION' tt. FCTAB~E(N)"OPTION' 

WHERE TAG IS OPTIONAL AT THE USER'S DISCRETION, OPEN IS THE N'ME 
OF THE REQUEST AND MUST BE USED AS SHOWN, 'MODE' SPECIFIES THE 
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• OUTPUT , FOR OUTPUT FILES. THE FCTABLE SUBFIELDS ARE THE SYMBOLIC 
LOCATIONS OF THE FI~E CONTROL TABLES THAT ARE TO BE INITIATED. 
THE 'OPTION' SUBFIE~OS, IF USED' SPECIFIES A NO REWINO OPTION ON 
OPENING AND MUST BE CODED AS 'N'. IF THE FILE IS TO BE REWOUND 
BEFORE OPENING, THE 'OPTION' SUBFIE~O MUST BE OMITTEO. FOR 
EXAMPLE THE OPEN REQUEST; 

ABC OPEN 'OUTPUT' ALPHA SETA,'N- GAMMA,'N' 

SPECIFIES TO THE SySTEM TO OPEN FOR OUTPUT PROCESSING FILE CON'ROL 
TABLES ALPHA, BETA AND GAMMA. IF ALL THE CONTROL TABLES ARE FOR 
TAPE FILES, THE TAPES ASSIGNED TO ALPHA WILL BE REWOUND WHILE 'HE 
TAPES ASSIGNED TO BETA AND GAMMA WILL NOT. IF THEY ARE CONTROL 
TABLES FOR MASS STORAGE FILES, THE REWIND INDICATION WI~L BE 
IGNORED. 

IF A FORMAT DEFINITION FOR LABELS HAS BEEN SPECIFIED, A ~ABEL 
BLOCK WILL BE GENERATED UTILIZING THE LABEL DEFINITIONS GIVEN, AND 
ANY USER LABEL INFORMATION SPECIFIED IN THE FILE CONTROL TABLE, 
IF A FORMAT DEFINITION FOR LABELS HAS NOT BEEN SPECIFIED, A LABEL 
BLOCK IS NOT GENERATED. 

AN OPEN REQUEST MAY BE USED TO OPEN FI~ES OF DIFFERENT 
PROCESSING MODES. IN SUCH A CASE THE .MODE' FIELD SPECIFIES T~E 
TYPE OF PROCESSING INTENDED. FOR EXAMPLE, 

ABC OPEN 'OUTPUT' ALPHA BETA 
OPEN 'INPUT' 
OPEN 'REVRSE' 
OPEN 'IN/OUT' 

GAMMA 
DELTA EPSILON 

ZETA 

SPECIFIES THAT ALPHA AND BETA ARE TO BE OPENED ~OR OUTpUT 
PROCESSING, GAMMA FOR INPUT PROCESSING, DELTA AND EPSILON FOR 
INPUT pROCESSING IN THE BACKWARD DIRECTION AND ZETA FOR UPDATE 
PROCESSING, SEE THE INPUT AND IN/OUT SECTIONS FOR A DETAILED 
EXPLANATION OF THEIR OPENING PROCEDURES. 

THE WRITE REQUEST IS A DIRECTIVE TO THE SYSTEM TO COMPLETE 'HE 
STRUCTURE OF AN ITEM, ACCORDING TO THE FORMAT DEFINITION ~IVEN FOR 
ITEMS, AND RECORD IT AS THE NEXT CONSECUTIVE ITEM IN THE OUTPUT 
BUFFER. IF A FORMAT DEFINITION FOR ITEMS HAS NOT BEEN SPECIFIED, 
THE ITEM WILL BE RECORDED UNALTERED. THE WRITE REQUEST IS CODED 
IN ONE OF THE FOLLOWING FORMS. 

(1) TAG WRITE FCTABLE 
(2) TAG WRITE FCTABLE NBRWOS 
(3) TAG WRITE FCTABLE O,ADDR 
(~) TAG WRITE FCTABLE NBRWOS,AOOR 

WHERE TAG IS OpTIONAL AT THE USER'S DISCRETION. WRITE IS THE NAME 
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OF THE REQUEST AND MUST BE USED AS SHOWN. FCTAB~E IS THE SYM60~IC 
~OCATION OF THE FILE CONTRO~ TAB~E THAT MAINTAINS THE FI~E IN 
QUESTION. NBRWDS IS THE NUMBER OF WORDS IN THE ITEM TO BE WRITTEN 
ANO AODR 15 THE SYMBOLIC LOCATION OF THE ITEM, 

FORM(l) IS INTERPRETED AS A REQUEST TO WRITE AN ITEM OF THE 
SIZE PREVIOUSLY GIVEN, AS THE NEXT CONSECUTIVE ITEM. THIS FORM IS 
USED WHEN THE USER HAS ALREAOY P~ACEO THE ITEM IN THE GIVEN AREA. 

FORM(2) IS INTERPRETED AS A REQUEST TO WRITE AN ITEM OF SIZE 
LESS THAN THE AREA PREVIOUSLY GIVEN, AS THE NEXT CONSECUTIVE ItEM. 
THIS FORM IS USED WHEN THE USER HAS ALREADY PLACED THE ITEM IN THE 
GIVEN AREA. IF ITEM SIZE WAS SPECIFIED AS VARIABLE, NBRWDS IS THE 
SIZE WRITTEN, HOWEVER IF ITEM SIZE WAS SPECIFIED AS FIXED, THE 
BALANCE OF THE ITEM AREA IS ZERO FILLED, 

FORM(3) IS INTERPRETED AS A REQUEST TO MOVE AN ITEM, OF THE 
SIZE PREVIOUS~Y GIVEN, FROM THE AREA SPECIFIED BY THE ADOR 
SUBFIELD INTO THE BUFFER AS THE NEXT CONSECUTIvE ITEM. 

FORM(~) IS INTERPRETED AS A REQUEST TO MOVE AN ITEM, OF SIZE 
LESS THAN OR GREATER THAN THAT PREVIOUSLY GIVEN, FROM THE AREA 
SPEC IF JED BY THE ADOR SUBFIELD INTO THE BUFFER AS THE NEXT 
CONSECUTIVE ITEM. IF NBRWDS IS LESS THAN THE AREA PREVIOUSLY 
GIVEN, THIS FORM OPERATES AS FORM(2) WITH A MOVE. IF NBRWOS IS 
GREATER THAN THE AREA pREVIOUSLY GIVEN AND BLOCK SIZE IS SPECI'IED 
AS FIXED, THE ITEM IS SPANNEO(I.E" IT ~IES PARTLY IN THIS BLOCK 
ANO CONTINUES IN THE NEXT), IF NBRWOS IS GREATER THAN THE AREA 
PREVIOUSLY GIVEN ANO BLOCK SIZE IS SPECIFIED AS VARIABLE, THE 
CURRENT BLOCK IS WRITTEN AND THE WHOLE ITEM PLACED IN THE NEXT 
BUFFER. 

WHEN ITEM SIZE IS FIXEO, THAT SIZE IS THE MAXIMUM SIZE ITEM 
THAT CAN BE WRITTEN. WHEN ITEM SIZE IS VARIABLE AND THE USER 
WISHES TO WRITE, USING FORMS (1), (2), OR (3), AN ITEM LARGER THAN 
THE AREA PREVIOUSLY GIVEN, THE DRAIN REQUEST MUST BE ISSUED TO 
WRITE THE CURRENT BUFFER AND ACQUIRE A NEW BUFFER BEFORE ISSUING 
THE WRITE. SEE DRAIN REQUEST FOR USEAGE. 

13.3.1.3. WRITE RANDOM 

THE WRITE RANDOM REQUEST IS A DIRECTIVE TO THE SYSTEM TQ 
COMPLETE THE STRUCTURE OF AN ITEM, ACCORDING TO THE FORMAT 
DEFINITION GIVEN FOR ITEMS. AND RECORD THE ITEM IN A SPECIFIED 
POSITION WITHIN THE FILE, IF A FORMAT DEFINITION FOR ITEMS HAS 
NOT BEEN SPECIFIED, THE ITEM IS RECORDED UNALTEREO. 

TH~ FILE IN QUESTION MUST RESIDE ON MASS STORAGE AND HAVE FIXED 
SIZE ITEMS AND B~OCKS. THE WRITE RANDOM REQUEST 15 CODED IN ONE 
OF THE FOLLOWING FORMS: 
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WHERE TAG IS OPTIONAL AT THE USER'S DISCRETION. WRITE IS THE NAME 
OF THE REQUEST AND MUST BE USED AS SHOWN. FCTABLE IS THE SYMBOLIC 
LOCATION OF THE FILE CONTRO~ TAB~E THAT MAINTAINS THE FILE IN 
QUESTION. AODR IS THE SYMBOLIC LOCATION OF THE ITEM, ITEM-NBR IS 
THE POSITION IN THE FILE, RELATIVE TO THE BEGINNING OF THE FILE, 
INTO WHICH THE ITEM WILL BE P~ACEO. FILE-ERROR IN THE CONTROL 
TABLE IS A SYMBOLIC LOCATION IN THE USER'S PROGRAM TO WHICH THe 
SYSTEM WILL EXIT WHENEVER IT ENCOUNTERS A REQUEST TO WRITE AN ITEM 
WHOSE RELATIVE POSITION IS ouTSIDE OF THE ASSIGNED FILE AREA. 

FORM(1) IS INTERPRETED AS A REQUEST TO MOVE AN ITEM OF THE SIZE 
PREVIOUSLY GIVEN, FROM THE AREA SPECIFIED BY THE O,ADDR FIELD, 
INTO THE BUFFER TO BE RECORDED AS A RANDOM ITEM. 

FORM(2) IS EQUIVALENT TO FORM(l) EXCEPT THAT THE NBRWOS 
SUBFIELD MAY SPECIFY A SIZE LESS THAN THAT PREVIOUSLY GIVEN. THE 
UNUSED PORTION OF THE FIXED ITEM IS EITHER ZERO FIL~ED OR LEFT 
UNDISTURBED. IT IS ZERO FI~LED IF THE FI~E IS CURRENTLY BEING 
PROCESSED AS AN OUTPUT FILE. IT IS LEFT UNDISTURBED IF THE FILE 
IS BEING PROCESSED AS AN IN/OUT FILE, 

WHEN THE WRITE RANDOM REQUEST IS EXECUTED THE SVSTEM USES THE 
ITEM-NBR FIELD TO LOCATE AND RETRIEVE, FROM THE OUTPUT MEDIUM, THE 
BLOCK THAT IS TO CONTAIN THE ITEM. THE ITEM IS THEN MOVED FROM 
THE LOCATION SPECIFIED BY THE ADDR SUBFIELD TO ITS POSITION IN THE 
BUFFER. THE BuFFER IS THEN REWRITTEN TO ITS ORIGINAL LOCATION. 

THE DRAIN REQUEST CAUSES THE IMMEDIATE WRITING OF THE CWRREHT 
BUFFER TO THE ASSIGNED FILE, THE DRAIN REQUEST IS CODED 

TAG DRAIN FCTABLE(l) •••• FCTABLE(N) 

WHERE TAG IS OpTIONAL AT THE USER'S DISCRETION. DRAIN 15 THE NAME 
OF THE REQUEST AND MUST BE USED AS SHOWN, FCTABLE IS THE SYMBbLIC 
~OCATION OF THE FILE CONTROL TABLE THAT MAINTAINS THE FILE IN 
QUESTION, 

WHEN THE DRAIN REQUEST 15 EXECUTED AND THE BUFFER Is EMITV, THE 
REQUEST IS IGNORED. HOWEVER IF THE BUFFER IS NOT EMPTY, ONE OF 
THE FOLLOWING PROCEDURES IS UTI~IZED: 

1. IF BLOCK SIZE WAS SPECIFIED AS VARIABLE. THE BUFFER IS 
TRUNCATED TO THE LAST VALID ITEM. 

2. IF BLOCK SIZE WAS SPECIFIED AS FIXED, THE BUFFER IS NOT 
TRUNCATED. AN END OF DATA CODE(0777777777777) IS R!CORDED 
FOLLOWING THE ~AST VALID ITEM. 
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BLOCK STRUCTURE BEFORE THE BLOCK 15 WRITTEN, 

13.3,1.5. C~OSE REE~ 
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THE CLOSE REEL REQUEST IS USED TO TERMINATE THE WRITING OF AN 
OUTPUT REEL AND AUTOMATICALLY INITIATE THE WRITING OF SUBSEQUENT 
REELS OF THE SAME FILE. THE CLOSE REEL REQUEST IS COOED: 

TAG CLOSE 'REEL' FCTABLE(l)"OPTION' ••• FCTABLE(N),'OPTION' 

WHERE TAG IS OPTIONAL AT THE USER'S DISCRETION. CLOSE IS THE NAME 
OF THE REQUEST AND MUST BE USED AS SHOWN. 'REEL' IS THE TyPE OF 
CLOSE PROCEDURE TO BE INITIATED AND MUST BE USED AS SHOWN, 'HE 
FCTABLE SUBFIELD IS THE SYMBOLIC LOCATION OF THE FILE CONTROL 
TABLE THAT MAINTAINS THE FILE IN QUESTION. THE 'OPTION' SUBFl£LO 
IS THE REWIND OPTION. IT MAY BE CODED AS 'L- FOR REWIND WITH 
INTERLOCK OR 'Nt FOR NO REWIND, THE REWIND wITHOUT INTER~OCK 
OPTION IS PERFORMED IF NONE OF THE OTHERS ARE SPECIFIED, 

THE CLOSE REE~ REQUEST WILL CONSTRUCT ANY UNRECORDED ITEMS IN 
THE BUFFER ACCORDING TO THE FORMAT DEFINITION GIVEN FOR BLOCKS AND 
RECORD THEM ON TAPE, FO~LOWEO BY AN END OF FI~E MARK. IF A FORMAT 
DEFINITION HAS BEEN GIVEN FOR ENO~OF-REEL SENTINE~S, THE BLOCK IS 
GENERATED AND WRITTEN ALSO FO~~OWED BY AN END OF FILE MARK. IF A 
DEFINITION HAS NOT BEEN GIVEN NO SENTINEL OR MARK IS PRODUCED. 

A FINAL END OF FILE MARK IS RECORDED BEFORE THE REWIND OPTION 
IS EXECUTED AND THE SWITCHING PROCEDURES INiTIATED. SEE FILE 
LAYOUT. 

ON RETURN TO THE USER FROM A CLOSE REEL REQUEST REGISTER AO 
WILL CONTAIN THE LOCATION OF THE NEXT ITEM AREA IN THE BUFFER. 

A CLOSE REEL REQUEST IS IGNORED IF THE FILE IS ON FASTRANO. 

THE TAPE IS AUTOMATICALLY REWOUND AND THE STANDARD REE~ 
SWITCHING PROCEDURES INITIATED. SEE SECTION ON LABEL AND SENTINEL 
CONVENTIONS, 

13,3.1.6, CLOSE FILE 

THE CLOSE FI~E REQUEST IS USED TO TERMINATE THE WRITING OF AN 
OUTPUT FILE AND MUST BE INCLUDED IN THE CODING FOR A~~ OUTPUT 
FILES. THERE ARE NO RESTRICTIONS ON THE NUMBER OF CLOSE REQUESTS 
COOED TO REFERENCE AN INDIVIDUAL OUTPUT Fl~E, BUT ONLY ONE OF THEM 
MAY BE SE~ECTED BY THE PROGRAM TO PERFORM THE ACTUAL FUNCTION. 
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TAG CLOSE ,FILE' FCTABLE(l)"OPTION' ••• FCTASLE(N)"OPTION' 

WHERE TAG IS OpTIONAL AT THE USER'S DISCRETION, CLOSE IS THE NAME 
OF THE REQUEST AND MUST BE USED AS SHOWN. 'FILE' IS THE TtPE OF 
CLOSE PROCEDURE TO BE INITIATED AND MUST BE USED AS SHOWN. THS 
FCTABLE SUBFIELD IS THE SYMBOLIC LOCATION OF THE FILE CONTROL 
TABLE THAT MAINTAINS THE FILE IN QUESTION. THE 'OPTION' SUBFIELD 
IS THE REWIND OPTION, IT MAY BE CODED AS 'L' FOR REWIND WITH 
INTERLOCK OR 'N' FOR NO REWIND. A REWIND WITHOUT INTER~OCK IS 
PERFORMED IF NONE OF THE OTHERS ARE SPECIFIED. 

WHEN THE CLOSE REQUEST IS ISSUED, THE BUFFER IS CONSTRUCTED 
ACCORDING TO THE FORMAT DEFINITION FOR BLOCKS ANO WRITTEN ON THE 
OUTPUT DEVICE FOLLOWED BY AN END OF FILE MARK. IF A FORMAT 
DEFINITION FOR END OF FILE SENTINELS HAS BEEN GIVEN, THE BLOCK IS 
GENERATED AND WRITTEN A~SO FOLLOWED BY AN END OF FILE MARK. IF A 
DEFINITION HAS NOT BEEN GIVEN, NO SENTINEL OR MARK IS PRODUCED. 

A FINAL END OF FILE MARK IS RECORDED BEFORE THE REWIND OPTION 
IS INITIATED. 

IF THE FILE IS ON FASTRANO AND SENTINELS ARE NOT SPECIFIED, THE 
STANOARD SENTINEL (SQEOFS) IS RECOROED FO~LOWING THE LAST VALID 
BLOCK. 

A SINGLE C~OSE REQUEST MAY BE USED TO CLOSE AL~ THE FILES IN A 
PROGRAM REGARDLESS OF THEIR PROCESSING MODES. 

THE RELEASE REQUEST IS USED TO IMMEDIATELY RELINQUISH A 
PROGRAM'S ASSOCIATION WITH AN OUTPUT FILE AND ITS ASSIGNED 
DEVICES. THE OISPOSITION OF THE FILE OEPENDS UPON THE CATA~OG'NG 
OPTIONS SPECIFIED ON THE ASSIGN CONTRO~ CARD AND THE TYPE OF 
RELEASE OPTION SPECIFIED ON THE FREE CONTROL CARD. THE RE~EASE 
REQUEST IS CODED 

TAG RELESE FCTA6LE(1) ••• FCTABLE(N) 

WHERE TAG IS OPTIONAL AT THE USER'S DISCRETION. RELESE IS THE 
NAME OF THE REQUEST AND MUST BE USED AS SHOWN. THE FCTABLE FIELO 
IS THE SYMBOLIC LOCATION OF THE FILE CONTROL TABLE THAT MAINTAINS 
THE FILES IN QUESTION. 

THE RELEASE REQUEST USES THE C~OSE OUTPUT FILE ROUTINES TO 
CLOSE THE FILE (WITH INTERLOCKED REWIND FOR TAPE DEVICES) BEFORE 
DISPOSITION, IF NOT ALREADY C~OSEO. THEREFORE A FILE TO BE 
RELEASED DOES NOT HAVE TO BE TERMINATED WITH THE CLOSf REQUEST. 
IF THE FILE WAS NOT CATALOGUED (OPTION ON ASSIGN CARD) IT CANNOT 
BE OPENED AGAIN IN THE PROGRAM. 
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13.3.2. INPUT 

THE INPUT SUBROUTINES PROVIDE FOR THE READING OF AN EXISTING 
FI~E FROM AN EXTERNA~ MEDIA. THESE SUBROUTINES ARE CONCERNED ON~Y 
WITH THE MANIPU~ATION OF THE DATA REQUESTED BY THE OBJECT IROGRAM. 
THE FORMAT OF THE DATA IS VALIDATED BY INTERROGATING THE 
ASSOCIATED FORMAT DEFINITION BEFORE THE DATA IS PRESENTED TO THE 
OBJECT PROGRAM. ABSENCE OF A DEFINITION FOR A PARTICULAR RECORD 
TYPE IMPLIES THAT NO CHECKING Wl~L BE MADE PRIOR TO PRESENTING THE 
DATA TO THE OBJECT PROGRAM. 

THE FUNCTIONS PROVIDED BY THESE ROUTINES INCLUOE OPEN FILE, 
READ (SEQUENTIAL), READ (RANDOM), DRAIN' CLOSE REEL, CLOSE FILE 
AND RELEASE. THESE FUNCTIONS ARE PROCEOURAL CALLS, CODED IN THE 
OBJECT PROGRAM, TO REGUEST THE DESIRED FUNCTION. 

UPON RETURN TO THE USER FROM A READ OR READ RANDOM REQUEST, 
REGISTER AO WILL CONTAIN INFORMATION IN THE FORMAT OF AN ACCESS 
WORD. 

35 17 o w ___ -_-___ - ________ _ 

:NBRWDS : ADDRESS: 

-----------.--------
THIS WORD DEFINES THE ACTUA~ SIZE AND BUFFER LOCATION OF THE 

CURRENT ITEM REGARDLESS OF WHICH READ FORM IS USED, NOTE THAT 
FOR REQUESTS THAT SPECIFIES A MOVE, THE USER WILL HAVE TWO IMAGES 
OF THE CURRENT ITEM. ONE IN THE ~OCATION SPECIFIED BY THE AODR 
SUBFIE~OJ THE OTHER IN TH~ BUFFER AS SPECIFIED BY THE CONTENTS OF 
AO. THE BUFFER IMAGE IS ALWAYS AVAI~AB~E UNTIL ANOTHER READ 
REQUEST IS ISSUED. 

WHEN AN END OF FILE MARK IS DETECTED AND A FORMAT DEFINITION 
FOR END OF REEL OR END OF FILE SENTINELS HAS BEEN SPECIFIED, T~E 
SENTINEL BLOCK IS READ AND VALIDATED ACCORDING TO ITS RESPECTIVE 
DEFINITION BEFORE THE APPROPIATE EXIT IS TAKEN, 

WHEN AN END OF FILE MARK IS DETECTED ANO A FORMAT DEFINITION 
FOR END OF REEL OR ENO OF FILE SENTINELS HAS NOT BEEN SPECIFIE~, 
THE END OF FILE EXIT 15 ALWAYS TAKEN. 

IF THE END OF RE~L EXIT IS NOT COOED OR IF TWO END OF FI~E 
MARKS ARE DETECTED IN SUCCESSION, AN AUTOMATIC CLOSE REEL IS 
PERFORMED AND THE TAPE REWOUND WITH INTER~OCK. 

WHEN THE ENO OF REEL EXIT IS TAKEN REGISTER AO WIL~ CONTAIN THE 
USER.S AREA IN THE SENTINEL B~OCK, IF THERE WAS A SENTINEL, OR 
ZERO fF THERE WAS NO SENTINEL. 
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REGISTER Al WIL~ CONTAIN AN ADDRESS TO WHICH THE US~R MUST 
RETURN CONTROL AFTER HIS CLOSE PROCEDURES, TO REENTER THE MAIN 
SEQUENCE OF EXECUTION, 

13,3,2.1. OPEN INPUT 

THE OPEN INpUT REQUEST INITIALIZES A FILE CONTROL TABLE FOR 
SUBSEQUENT INPUT OPERATIONS ON THE DEVICE ASSIGNED TO THE TABLE. 
THERE ARE NO RESTRICTIONS ON THE NUMBER OF OPEN REQUESTS WHICH MAY 
BE COOED TO REFERENCE AN INPUT Fl~E, BUT ONLY ONE OF THEM MAY BE 
SELECTED BY THE PROGRAM TO PERFORM THE ACTUAL FUNCTION, THE OPEN 
REQUEST IS CODED 

TAG OPEN 'MODE' FCTABLE(l),'OPTION' tt. FCTABLE(N)~'O'TION' 

WHERE TAG IS OpTIONAL AT THE USER'S DISCRETION, OPEN IS T~E NAME 
OF THE REGUEST AND MUST BE USEO AS SHOWN, 'MODE. SPECIFIED THE 
INTENDED MOOE OF OPERATION FOR THIS FILE AND MAY BE CODED AS 
'INPUT' FOR FORWARO OPERATIONS. AND 'REVRSE' FOR BACKWARD 
OPERATIONS. THE FCTABLE SUBF%ELO IS THE SYMBOLIC LOCATION OF THE 
FILE CONTROL TABLE TO BE INITIATED. THE OPTION SUBFIELD, IF USED, 
SPECIFIES A NO REWIND OPTION AND MUST BE COOED AS 'Nt. IF THE 
FILE IS TO BE REWOUND BEFORE OPENING, THE OPTION SUBFIELO MUST BE 
OMITTED. FOR EXAMPLE THE OPEN REQUESTS: 

ABC OPEN 'INPUT' ALPHA,'N' BETA 
OEF OPEN 'REVRSE' GAMMA 

SPECIFIES TO THE SYSTEM TO OPEN FILE CONTROL TABLES ALPHA AND BETA 
FOR FORWARD PROCESSING AND, FILE CONTROL TABLE GAMMA·FOR BACKWARD 
PROCESSING, IF ALPHA AND BETA ARE CONTROL TABLES FOR TAPE FIL!S, 
THE TAPES ASSIGNED TO ALPHA WILL NOT BE REWOUND BEFORE READING 
WHILE THE TAPES ASSIGNED TO BETA WILL, IF THEY ARE CONTROL TABLES 
FOR MASS STORAGE FILES THE REWIND INDICATION WILL BE IGNORED. 
REWINDING IS NEVER PERFORMED ON FILES OPENED FOR BACKWARD (REVRSE) 
PROCESSING. 

IF A FORMAT DEFINITION FOR LABELS HAS BEEN SPECIFIED, THE LABEL 
BLOCK IS READ AND THOSE PORTIONS OF IT DEFINED BY DEFINITIONS ARE 
VALIDATED BY THE SYSTEM. ANY ERROR CONDITION OETECTED CAUSES THE 
APPROPRIATE EXIT TO BE TAKEN. USER LABEL INFORMATION, IF ANy, IS 
PRESENTED TO THE OB~ECT PROGRAM FOR CHECKING, REGISTER Al WILL 
CONTAIN THE LOCATION OF THE USER ~ABE~ AREA IN THE FORM OF AN 
ACCESS WORD. 

35 17 o 
--------------------:N6RWOS 'ADDRESS: 

--------------------
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WHEN FORMAT DEFINITIONS FOR ~ABELS HAVE NOT BEEN SPECIFIED ~OR 
A FILE, THE SYSTEM ASSUMES THE FILE TO BE UNLABE~ED AND PROCESSES 
THE FIRST BLOCK AS DATA. 

FILES OPENED IN TH~ BACKWARD DIRECTION ARE PROCESSED AS 
UNLABELED FILES. 

AN OPEN REQUEST MAY BE USED TO OPEN FILES OF DIFFERENT 
PROCESSING MODES. IN SUCH A CASE THE -MODE' FIELD SPECIFIES THE 
TYPE OF PROCESSING INTENDED. SEE THE EXAMPLE UNDER OPEN OUTPUT. 

13.3,2.2. READ 

THE READ REQUEST IS A DIRECTIVE TO THE SYSTEM TO OBTAIN THE 
NEXT CONSECUTIVE ITEM IN THE FILE. THE FORMAT DEFINITION FOR 
ITEMS IS INTERROGATED IN ORDER TO VALIDATE THE ITEM BEFORE IT IS 
PRESENTED TO THE USER. IF A FORMAT DEFINITION HAS NOT BEEN 
SPECIFIED, THE ITEM IS PRESENTED UNA~TERED, THE READ REQUEST IS 
COOED IN ONE OF THE FOL~OWING FORMS. 

(1) TAG READ FCTABLE EOF-EXIT 
(2) TAG READ FCTAB~E O,ADDR EOFwEXIT 
(3) TAG READ FCTAB~E NBRWDS,ADDR EOF-EXIT 

WHERE TAG IS OPTIONAL AT THE USER'S DISCRETION, READ IS THE N.ME 
OF THE REQUEST AND MUST BE USED AS SHOWN, FCTAB~E IS THE SYMBOLIC 
LOCATION OF THE FILE CONTROL TABLE THAT MAINTAINS THE FILE IN 
QUESTION. NBRWOS IS THE NUMBER OF WORDS IN THE ITEM TO BE MOVED 
AND AOOR IS THE SYMBOLIC LOCATION TO WHICH THE ITEM WIL~ BE MOVEO. 
EOF-EXIT IS THE SYMBOLIC LOCATION OF A USER ROUTINE TO WHICH T~E 
SYSTEM WILL RETURN CONTROL WHEN AN ENO-OF-FILE CONDITION IS MET. 

THE FOLLOWING DESCRIPTIONS OF THE THREE READ FORMS APPLY TO 
BOTH FIXED AND VARIABLE LENGTH ITEMS. 

FORM(1) IS INTERPRETED AS A REQUEST FOR THE NEXT CONECUTIVE 
ITEM IN THE FILE. IF THE NEXT ITEM IS NOT IN THIS BUFfER, ANOTHER 
BLOCK IS READ FROM THE INPUT MEDIUM AND THE FIRST ITEM OBTAINED. 
THE USER MAY THEN PROCESS THE ITEM wITHOUT ITS REMOVA~ FROM THe 
BUFFER. THIS REQUEST MUST NoT BE USED FOR SPANNED ITEMS. 

FORM(2) MAY BE USED WHEN READING SPANNED ITEMS (SPANNED ITEMS 
OVERLAP BLOCKS) AS WELL AS ITEMS OF FIXED AND VARIABLE LENGTH. IT 
IS INTERPRETED AS A REQUEST TO MOVE THE NEXT CONSECUTIVE ITEM, IN 
ITS ENTIRETY, TO THE USER AREA SPECIFIED BY THE O,AOOR FIELD, IF 
THE ITEM IS SPANNED, SEVERAL REQUESTS TO THE INPUT MEDIUM MAY IE 
NECESSARy TO OBTAIN THE COMP~ETE ITEM, 
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FORM(3) IS FUNCTIONA~LY SIMILAR To FORM(2). IT DIFFERS IN 'HAT 
IT IS INTERPRETED AS A REQUEST TO MOVE ONLY THAT NUMBER OF WORDS 
OF THE ITEM SPECIFIED BY THE NBRWDS SueFIELD TO THE USER AREA 
SPECIFIED BY THE ADOR SUBFIELD. 

13,3,2.3, READ RANDOM 

THE READ RANDOM REQUEST 15 A DIRECTIVE TO THE SYSTEM TO OBTAIN 
A SPECIFIC ITEM, THE ITEM IN QUESTION IS SPECIFIED BY AN ITEM 
NUMBER WHICH IS THE POSITION OF THE ITEM IN THE FILE RELAT%VE TO 
THE BEGINNING OF THE FI~E. ONCE THE ITEM IS OBTAINEO, THE FORMAT 
DEFINITION FOR ITEMS IS INTERROGATED TO VALIDATE THE ITEM BEFORE 
IT IS PRESENTEe TO THE USER, IF A FORMAT DEFINITION HAS NOT BEEN 
SPECIFIED, THE ITEM IS PRESENTED UNA~TEREO. 

THE FILE IN QUESTION MUST RESIDE ON MASS STORAGE AND HAVE F%XEO 
SIZE ITEMS AND BLOCKS, THE READ RANDOM REQUEST IS COOED IN ONE OF 
THE FO~~OWING FORMS, 

(1) TAG READ FCTABLE O,ADeR ITEM-NBR 
(2) TAG READ FCTABLE NBRWeS,AODR ITEM-NBR 

WHERE TAG IS OPTIONAL AT THE USER'S DISCRETION, REAO IS THE NAME 
OF THE REQUEST AND MUST BE usED AS SHOWN, FCTABLE IS THE SYMBOLIC 
LOCATION OF THE FILE CONTRO~ TABLE THAT MAINTAINS THE F.ILE IN 
QUESTION. NBRWOS IS THE NUMBER OF WORDS IN THE ITEM TO BE MOVED 
AND AODR IS THE SYMBO~IC LOCATION TO WHICH THE ITEM wILL BE MOVEO. 
ITEM·NBR SPECIES THE RE~ATIVE POSITION IN THE FILE OF THE ITEM TO 
BE READ. FILE-ERROR IN THE CONTROL TABLE IS A SYMBOLIC ~OCATION 
IN THE USERtS PROGRAM TO WHICH THE SYSTEM WILL EXIT WHENEVER IT 
ENCOUNTERS A REQUEST THAT REFERENCES A NON-EXISTENT ITEM. 

WHEN THE READ RANDOM REQUEST IS EXECUTED, THE SYSTEM OBTAINS 
FROM THE INPUT MEDIUM THE BLOCK THAT CONTAINS THE ITEM SPECIFIED 
IN THE ITEM-NBR FIELD. IF THE REQUEST FORM IS (1), THE ENTIRE 
ITEM IS MOVED TO THE USER'S AREA SPECIF1~O BY THE O,ADOR FIELO. 
IF THE REQUEST FORM IS (2), ON~Y THAT NUMBER OF WORDS OF THE ITEM 
SPECIFIED BY THE NBRWDS SUBFIE~O IS MOVED TO THE AREA SPECIFIED BY 
THE AOOR SUBFIELD. 

SINCE ITEMS IN FI~ES BEING READ RANOOM~Y CAN BE REREAD AGAIN 
ANO AGAIN IN ANY ORDER, THERE IS NO LOGICAL ENDwOF-FILE ANC HENCE 
NO ENO-OF-FILE DETECTION NECESSARY, 

THE DRAIN REQUEST CAUSES THE SYSTEM TO IMMEDIATELY RE~lNQUISH 
THE BUFFER CURRENTLY IN USE AND ACQUIRE ANOTHER BLOCK OF DATA FROM 
THE ASSIGNED FILE. THE DRAIN REQUEST IS COOED: 
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WHERE TAG IS OPTIONAL AT THE USER'S DISCRETION, CRAIN IS THE NAME 
OF THE REQUEST AND MUST BE USED AS SHOWN, FCTABLE IS THE SYMBOLIC 
LOCATION OF THE FILE CONTROL TABLE THAT MAINTAINS THE FILE IN 
QUESTION, 

WHEN THE DRAIN REQUEST IS EXECUTED, ANY UNUSED ITEMS IN THE 
CURRENT BUFFER ARE IGNORED. IF THE BUFFER HAS A SPANNED ITEM, 
SEVERAL BUFFERS MAY HAVE TO aE BYPASSED TO GET TO THE NEXT VALID 
ITEM. THE NEXT READ REQUEST FOR THIS FILE WILL BE DIRECTED TO THE 
FIRST VALID ITEM IN THE NEWLY ACQUIRED BUFFER. 

13,3,2.5. CLOSE REEL 

THE CLOSE REEL REQUEST IS USEO TO TERMINATE THE READING OF AN 
INPUT REEL AND AUTOMATICALLY INITIATE THE READING OF SUBSEQUENT 
REELS OF THE SAME FILE. THE CLOSE REEL REQUEST IS COOED 

TAG CLOSE 'REEL' FCTABLE(l)"OPTION' ••• FCTABLE(N),tORTION' 

WHERE TAG IS OPTIONAL AT THE USER'S DISCRETION, CLOSE IS THE NAME 
OF THE REQUEST ANO MUST 8E USED AS SHOWN, 'REE~' IS THE TyPE OF 
CLOSE pROCEDURE TO BE IN~TIATEO ANO MUST BE USED AS SHOWN. tHE 
FCTABLE SUBFIELD IS THE SYMBO~IC LOCATION OF THE FILE CONTROL 
TABLE THAT MAINTAINS THE FILE IN QUESTION. THE OPTION SUBFIELD IS 
THE REWIND OPTION, IT MAY BE COOED AS fL' FOR REWIND WITH 
INTERLOCK OR 'N' FOR NO REWIND, THE REWIND WITHOUT INTER~OCK 
OPTION IS PERFORMED IF NONE OF THE ABOVE OPTIONS ARE SPECI~IED, 

THE CLOSE REEL REQUEST RELEASES ALL BUFFERS BACK TO THE POOL, 
INITIATES THE REWIND OPTION ANO REEL SWAPpING PROCEDURES. 

ON RETURN TO THE USER FROM A CLOSE REEL REQUEST REGISTER Al 
WILL CONTAIN THE USER LABEL ACCESS WORD IF THERE WAS A USER LABEL 
OR ZERO IF THERE WAS NO ~ABEL(SEE OPEN INPUT). 

13.3.2.6. CLOSE FILE 

THE CLOSE FILE REQUEST IS USED TO TERMINATE THE READING OF AN 
INPUT FILE AND MUST BE INCLUDED IN THE COOING FOR ALL INPUT 
FILES. THERE ARE NO RESTRICTIONS ON THE NUMBER OF t~OSE REQUESTS 
CODED TO REFERENCE AN INDIVIDUA~ INPUT FILE, BUT ON~Y ONE OF T~EM 
MAY BE SELECTEe BY THE PROGRAM TO PERFORM THE ACTUAL FUNCTION. 
THE CLOSE FILE REQUEST IS CODED 

TAG CLOSE .FILE' FCTABLE(l)"OPTION' ••• FCTABLE(N),'OPTION' 

WHERE TAG IS OpTIONAL AT THE USER-S DISCRETION, CLOSE IS THE NAME 
OF THE REQUEST AND MUST BE USED AS SHOWN, 'Fl~E' IS THE TIP~ OF 
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C~OSE PROCEDURE TO aE INITIATED AND MUST BE USED AS SHOWN. 'HE 
FCTAB~E SUBFIELD IS THE SYMBO~IC LOCATION OF THE FILE CONTROL 
TABLE THAT MAINTAINS THt FILE IN QUESTION. THE 'OPTION' SUBFlfLO 
IS THE REWIND OPTION. IT MAY BE COOED AS 'L' FOR REWIND WITH 
INTERLOCK OR 'N' FOR NO REWIND. A REWIND WITHOUT INTER~OCK IS 
PERFORMED IF NONE OF THE ABOVE OPTIONS ARE SPECIFIED. 

A SINGLE CLoSE REQUEST MAY BE USED TO CLOSE ALL THE FILES I~ A 
PROGRAM REGARDLESS OF THEIR PROCESSING MODES, 

13.3.2.7. RELEASE 

THE RELEASE REQUEST 15 USED TO IMMEOIATELY RE~lNQUISH A 
PROGRAM'S ASSOCIATION WITH AN INPUT FILE AND ITS ASSIGNED DEVIC£S. 
THE DISPOSITION OF THE FILE DEpENDS THE CATALOGING OPTIONS 
SPECIFIED ON THE ASSIGN CONTROL CARD AND THE TYPE OF RELEASE 
OPTION SPECIFIED ON THE FREE CONTRO~ CARD, THE RE~EASE REQUEST IS 
COOED 

TAG RELESE FCTABLE(l) ". FCTABLE(N) 

WHERE TAG IS OPTIONAL AT THE USER'S DISCRETJON, RELESE IS THE 
NAME OF THE REQUEST AND MUST BE USED AS SHOWN. THE FCTABLE FIELO 
IS THE SYMBOLIC LOCATION OF THE FILE CONTROL TABLE THAT MAINTAINS 
THE FILE IN QUESTION. 

THE RELEASE REQUEST USES THE C~OSE INPUT FILE ROUTINES TO CLOSE 
THE FILE (WITH INTERLOCKED REWIND FOR TAPE DEVICES) BEFORE 
DISPOSITION, IF NOT ALREADY CLOSED. THEREFORE A FILE TO BE 
RELEASED DOES NOT HAVE TO BE TERMINATED WITH A CLOSE REQUEST. IF 
THE FILE WAS NOT CATALOGUED (OPTION ON ASSIGN CARD) IT CANNOT IE 
OPENED AGAIN IN THE PROGRAM, 

13.3.3, IN/OUT 

THE IN/OUT MODE OF pROCESSING PROVIDES THE CAPABILITY TO MODIFY 
AN EXISTING MASS STORAGE FILE WITHOUT THE NECESSITY TO RECREAT! 
THE FILE. THIS 15 ACCOMPLISHED BY ALLOWING BOTH READ AND WRITE 
REQUESTS TO REFERENCE THE SAME FILE. THE USER CAN THEREFORE R~AO 
AN ITEM, ALTER THE ITEM AND REPLACE IT IN THE FILE. 

FILES CAN BE MODIFIED BY UPDATING OR EXTENDING. WHEN A FILE IS 
BEING UPDATED, ITEMS MAY BE. SIMPLY MODIFIED OR COMP~ETELY 
REWRITTEN. IF THEY ARE REWRITTEN THE LENGTH AND FORMAT OF THE 
ITEM MUST BE IOENTICAL TO THE ORIGINAL ITEM, IF A FILE IS BEING 
EXTENDED, THE FORMAT OF THE EXTENSION MUST BE IDENTICAL TO THE 
PREVIOUS PORTION OF THE FILE WITH THE ITEM AND BLOCK STRUCTURE 
MAINTAINED. 
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THE OPEN IN/OUT REQUEST INITIALIZES A FILE CONTROL TABLE FOB 
SUBSEQUENT INPUT AND OUTPUT OPERATIONS ON THE MASS STORAGE FILE 
ASSIGNED TO THE TABLE. THERE ARE NO RESTRICTIONS ON THE NUMBER OF 
OPEN REQUESTS WHICH MAY BE COOED TO REFERENCE AN IN/OUT FILE aUT 
ONLY ONE OF THEM MAY BE SELECTED BY THE PROGRAM TO PERFORM THE 
ACTUAL FUNCTION. THE OPEN REGUEST IS CODED 

TAG OPEN 'MODE' FCTABLE(l),'OPTION' tt. FCTABLE(NJ,'OPTION' 

WHERE TAG IS OpTIONAL AT THE USER'S DISCRETION, OPEN IS THE NAME 
OF THE REQUEST AND MUST BE uSEe AS SHowN, 'MODE' SPECIFIES THE 
INTENDED MOCE of OPfRATION FOR THIS FILE AND MUST BE COOED AS 
'IN/OUT' FOR INPUT/OUTPUT PROCESSING. THE FCTABLE SUBFIELO IS THE 
SYMBOLIC LOCATION OF THE FILE CONTROL TABLE THAT MAINTAINS THE 
FILE IN QUESTION. THE 'OPTION' SUBFIELO, IF USED, SPECIFIES T"AT 
THE USER WILL EXTEND THE FI~E. IN THIS CASE IT MUST BE CODED AS 
'E' TO INDICATE EXTENSION. ABSENCE OF THE OPTION SUBFIELD IMPLIES 
THAT THE FILE wILL BE UPDATED. 

IF EXTENSION WAS SPECIFIED' THf FILE IS INITIALIZED AT THE END 
ALLOWING ITEMS TO BE ADDED TO THE FILE. IF UPDATING IS IMPLIED, 
THE FILE IS INITIALIZED AT THE BEGINNING TO ALLOW EACH IT~M IN THE 
FILE THE OPPORTUNITY TO BE UPDATED. 

THE OPEN IN/OUT PROCEDURE IS A COMBINATION OF THE OPEN INPUT 
AND OPEN OUTPUT PROCEOURES, THAT IS, REGISTER A1 WILL CONTAIN THE 
ACCESS WORD FOR THE USER'S LABEL, IF ANY, AND REGISTER AO WILL 
CONTAIN THE ACCESS WORD FOR THE MAXIMUM SIZE ITEM THAT COULD BE 
WRITTEN, 

THE LABEL IS AUTOMATICALLY REWRITTEN WHEN THE FIRST READ OR 
WRITE REQUEST IS ISSUED. THEREFORE ANY LABEL UPDATE MUST BE MADE 
IN THE LABEL AREA BEFORE THE FIRST REQUEST IS ISSUED. 

THE INPUT READ FORMS (2) AND (3), AND THE OuTPUT WRITE FORMS 
(3) AND (~) ARE THE ONLY LEGITIMATE READ/WRITE REQUESTS FOR 
SEQUENTIAL PROCESSING AN IN/OUT FILE, 

ON RETURN TO THE USER FROM A READ OR WRITE REQUEST REGISTER AO 
A~WAYS CONTAINS AN ACCESS WORD FOR THE MAXIMUM SIZE ITEM THAT 'AN 
BE WRITTEN. IF THE FILE IS SEING UPDATED THIS SIZE REPRESENTS THE 
ACTUAL SIZE OF THE ITEM ~UST READ OR, IT REPRESENTS THE SIZE OF 
THE NEXT ITEM AREA INTO WHICH AN ITEM CAN BE WRITTEN, 

IF A WRITE REQUEST SPECIFIES AN ITEM OF SIZE LESS THAN THE ITEM 
OR ITEM AREA PREVI0US~Y GIVEN' THE UNUSED PORTION OF THE ITEM OR 
ITEM AREA IS MAINTAINED UNALTERED. 
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IF THE FILE IS BEING EXTENDED MAXIMUM ITEM SIZE IS THE MAXIMUM 
SIZE SPECIFIED BY THE USER, 

THE FOLLOWING ~OGIC IS IMP~IEO WHEN SEQUENTIAL READ/WRITE 
REQUESTS ARE BEING EXECUTED, 

- A READ REQUEST A~WAYS MAKES AN ITEM AVAILABLE FOR PROCESSING. 
• A WRITE REQUEST FOLLOWING A READ REQUEST REWRITES THE ITEM, 
- CONSECUTIVE READ REQUESTS WITHOUT INTERVENING WRItE REQUESTS 

MAKES AVAILABLE CONSECUTIVE ITEMS WHICH ARE NOT REWRITTEN. 
- CONSECUTIVE WRITE REQUESTS WITHOUT INTERVENING READ REQUESTS 

WILL CAUSE THE WRITING OF SUCCESSIVE ITEMS. 
- A READ REQUEST FOLLOWING SEVERAL CONSECUTIVE WRITE REQUES'S 

WILL OBTAIN THAT ITEM IN THE FILE WHICH SEQUENTIALLY FOLLOWS 
THE LAST ONE WRITTEN, 

13.3,3.3, READ-WRITE RANDOM 

THE READ AND WRITE RANDOM REQUESTS FOR IN/OUT FILES ARE 
IDENTICAL IN FORM AND FUNCTION TO THOSE SPECIFIEO FOR RANDOM INPUT 
ANO OUTPUT FILES, 

THE FOL~OWING LOGIC IS IMPLIED WHEN RANDOM WRITE REQUESTS ARE 
BEING EXECUTED, 

- A REQUEST TO WRITE AN ITEM IN A LOCATION THAT ALREADY 
CONTAINS AN ITEM RESULTS IN THE ITEM BEING OVERWRITTEN, 

- A REQUEST TO WRITE AN ITEM IN A LOCATION THAT DOES NOT 
CONTAIN AN ITEM RESULTS IN THAT ITEM BEING INSERTED INTO 
THE FILE. 

13.3.3.~. EXCLUSIVE READ RANDOM 

THE EXCLUSIVE READ RANOOM REQUEST A~LOWS A USER TO SPECIFY TO 
THE SYSTEM THAT HE WISHES EXCLuSIVE USE OF A SPECIFIC FIXED LENGTH 
ITEM. ALL OTHER REFERENCES TO THIS PARTICULAR ITEM ARE 
INTERLOCKED BY THE SYSTEM UNTIL IT HAS BEEN RELEASED. THE CODING 
OF THE EXCLUSIVE READ RANDOM REQUEST, AS WELL AS ITS FUNCTION, IS 
IDENTICAL TO THAT OF THE NORMAL REAO RANDOM REQUEST EXCEPT THAT 
THE REQUEST NAME (READ) IS PREFIXED BY EX, FOR EXAMPLE,EXREAD. 
AL~ FORMS OF THE REAO RANDOM REQUEST MAY BE USED EXCLUSIVELY. 

WHENEVER AN ITEM IS OBTAINED FOR EXCLUSIVE USE, IT IS 
AUTOMATICALLY RELEASED BY THE NEXT REFERENCE TO THE FILE. 

13.~.3.5. CLOSE FILE 

THE CLOSE FI~E REQUEST IS USED TO TERMINATE THE READING ANO 
WRITING OF AN IN/OUT FJLE AND MUST BE INC~UDED IN THE CODING FOR 
ALL IN/OUT FILES, THERE ARE NO RESTRICTIONS ON THE NUMBER OF 
CLOSE REQUESTS COOED TO REFERENCE AN INDIVIDUAL IN/OUT FILE, BUT 
ONLY ONE OF THEM MAY BE SELECTED BY THE PROGRAM TO PERFORM THE 
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WHERE TAG IS OpTIONAL AT THE USER'S DISCRETION. CLOSE IS THE NAME 
OF THE REQUEST AND MUST BE US~O AS SHOWN. 'FILE' IS THE TyPE OF 
CLOS~ PROCEDURE TO BE INITIATED ANO MUST BE USED AS SHOwN. THE 
FCTABLE FIELD IS THE LOCATION OF THE FILE CONTROL TABLES THAT 
MAINTAIN THE FILES IN QUESTION. 

IF THE CLOSE FILE REQUEST IS EXECUTED WITH A FORMAT DEFINITION 
FOR END OF FILE SENTINELS SPECIFIED, THE SENTINEL IS WRITTE~ 
ACCORDING TO THE FOLLOWING RU~ES. 

1. IF THE ORIGINA~ SENTINEL WAS NOT OVERWRITTEN AND R~COROJNG 
WAS NOT DONE BEYOND THE SENTINEL, IT WI~L BE UPDATED. 

2. IF THE ORIGINAL SENTINEL WAS NOT OVERWRITTEN AND RECORDJNG 
WAS DONE BEYOND THE SENTINEL, IT IS ERASED AND A NEW ONE 
RECORDED AFTER THE LAST BLOCK IN THE FILE. 

3. IF THE ORIGINAL SENTINEL WAS OVER WRITTEN, A NEW SENTINEL 
IS RECORDED AFTER THE ~AST BLOCK IN THE FILE. 

IF A FORMAT FOR END OF FILE SENTINELS WAS NOT SPECIFIED, THE 
ROUTINE RECORDS THE SENTINEL S;EOFS FOLLOWING THE LAST VALID 
BLOCK. THIS PREVENTS THE ROUTINE FROM PRESENTING INVALID DATA 
WHEN THE FILE IS READ. 

SINCE IN/OUT FILES RESIDE ON MASS STORAGE DEVICES, NO REWIND 
PROCEDURES ARE INITIATED. 

13.3,3.6. RELEASE 

THE RELEASE REQUEST IS USED TO IMMEDIATELY RELINQUISH A 
PROGRAM'S ASSOCIATION WITH AN IN/OUT FILE AND ITS ASSIGNED MASS 
STORAGE DEVICE. THE DISPOSITION OF THE FILE DEPENDS ON THE 
CATALOGING OPTIONS SPECIFIED ON THE ASSIGN CONTROL CARD ANO THE 
TYPE OF RELEASE OPTION SPECIFIED ON THE FREE CONTROL CARD. THE 
RELEASE REQUEST IS COOlED 

TAG RELESE FCTASLE(l) •• t FCTABLE(N) 

WHERE TAG IS OpTIONAL AT THE USER'S DISCRETION, RELESE IS THE 
NAME OF THE REQUEST ANO MUST BE USED AS SHOWN. THE FCTABLE 
SUBFIELD IS THE SYMBOLIC LOCATION OF THE FI~E CONTROL TABLE THAT 
MAINTAIN THE FILE IN QUESTION. 

THE RELEASE REQUEST USES THE CLOSE IN/OUT FI~E ROUTINES TO 
CLOSE THE FILE NORMAL~Y BEFORE DISPOSITION, IF NOT ALREADY CLOSED. 
THEREFORE A FILE TO BE RELEASED DOES NOT HAVE TO BE TERMINATED 
WITH A CLOSE REQUEST. IF THE FILE WAS NOT CATALOGUED (OPTION ON 
ASSIGN CARD) IT CANNOT BE OPENED AGAIN IN THE PROGRAM. 
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13.3.~. ITEM LAYOUT 

ITEMS PROCESSED BY ITEM CONTROL MAY BE SPECIFIED AS FIXED OS 
VARIABLE IN LENGTH, VARIAB~E LENGTH ITEMS ON FASTRANO AND TAPE 
WILL HAVE A CONTROL WORD TO SPECIFY THE' ITEM LENGTH, FIXED LENGTH 
ITEMS ON FASTRAND WILL HAVE A CONTROL WORD THAT SPECIFIES THE 
SEQUENTIAL NUMBER OF THE ITEM WHILE FIXED LENGTH ITEMS ON TAPE 
WILL HAVE NO CONTROL INFORMATION, 

13,3.4,1. SINGLE ITEM LAYOUT 

FIGURES 1 AND 3 ILLUSTRATE THE MINIMAL ITEM PROCE~SED BY ITEM 
CONTROL WHILE FIGURES 2 AND ~ IL~USTRATE THE ITEM WITH FORMAT 
INFORMATION SPECIFIED BY THE USER'S FORMAT DEFINITION FOR ITEM5, 
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---.. ---... --
: A : B : -_ .. _ ............. --

-----------• • • I • • t 

:VARIABl.E • • FIXED • t t t 

• I.ENGTH • , LENGTH : • • : ITEM • , ITEM • t • : AREA • , AREA • • • • : • I • • • • • • • • t • -.. __ ... -...... -- --... -.. ------
FIGURE 1 

13 

TAPE FILES (WITH A FORMAT DEFINITION FOR ITEMS SPECIFIED). 

----------- -----------• PREFIX • • PREFIX • • • • • • INFOR- • • INFOR- • • • • • • MATION I : MATION I • -------... - -----------: • • • • • • • • • : • • • :VARIABl.E • • FIXED • • • • • l.ENGTH • • L.ENGTH • • • • • • ITEM , : ITEM • • • • AREA • : AREA : • • • • • a • • • 
.. _---.. -..... -- -.. -----_ .. _-• SUFFIX : • SUFFIX • • • , 
• INFOR- • • INFOR- • • • • • • MATION • • MATION • • • • • ---_ .... -_ .... - -------.---

FIGURt 2 

PAGE: 

A ~ LENGTH OF THE PREVIOUS ITEM (FOR BACKWARD PROCESSING) 
B : LENGTH OF THE CURRENT ITEM 
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FASTRAND FILES (WITHOUT A FORMAT DEFINITION FOR ITEMS), 

..... ---------• , : B • • 
-----"'-----• • • • 
:VARIABLE : 
; L.ENGTH ; 
: ITEM ; 
: AREA 
; 
; 

• • • • • • ---..... -----
FIGURE 3 

___ -__ w_-_-
• • , • • FIXED • • • • LENGTH • • • • ITEM • • • • AREA • , • • • t • • ; • 
-----------

PAGE: 

FASTRANO FI~ES (WITH A FORMAT DEFINITION FOR ITEMS SPECIFIEO), 
w __ w_.-__ --
: PREFIX 
: INFOR­
: MATION 

• • • t 

• , . __ .. -------• • , • • • • • 
:VARIABL.E • • • L.ENGTH • • • • ITEM • • • • AREA • • • • • • • 
-------...... -: SUFFIX 
: INFOR. 
: MATION 

• • : 
• • 

-----------
FIGURE '+ 

B = LENGTH OF CURRENT ITEM 

-----------• PREFIX ; • 
I INFOR- : 
• MATION ; • 
-----------: • • • , • • FIXEO • • • • LENGTH • • • • ITEM : • , AREA • • • • • t • 

-----------• SUFFIX : • : INFOR- • • 
• MATION • • • -.. -------... 
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ITEMS ARE BLOCKED OR OEB~OCKEO AND FORMATS GENERA TEO OR CHECKED 
BY ITEM CONTROL. FIGURES 5 AND 6 ILLUSTRATES THE B~OCK AS IT IS 
PASSED TO OR FROM THE BLOCK SUFFERING pACKAGE. FIGURE 5 IS THE 
MINIMAL BLOCK AND FIGURE 6 15 A BLOCK WITH FORMAT INFORMATION 
SPECIFIED BY THE USER'S FORMAT DEFINITION FOR BLOCKS. 

TAPE OR FASTRANO BLOCKED ITEMS (WITHOUT A FORMAT DEFINITION FOR 
BL.OCKS). 

-----------• • • • • • • • 
• ... N- • • • 
:VARIABLE • • • OR • • • 
• FIXED : • • L.ENGTH • • • • ITEMS • • • • • t • • ; • 
-----------

FIGURE 5 

TAPE OR FASTRAND BLOCKED ITEMS (WITH A FORMAT DEFINITION FOR 
BLOCKS SPECIFIED), 

--------.--: PREFIX 
: INFOR­
: MATION 

• • • • • • 
--------.. --• I • • • • • • -N- t • • 
;VARIABL.E • • • OR • • • : FIXED • • • L.ENGTH • • • , ITEMS • • • • • • ---_ ... --.--
: SUFFIX 
: INFOR­
: MATION 

• • • • 
; 

-----.---_ .. 
FIGURE 6 

29 



UP-4144 
UNIVAC 1108 EXECUTIVE 

PROGRAMMER'S REFERENCE 

13.~. LABEL AND SENTINE~ CONVENTIONS 

SECTION: 

13 
PAGE: 

THE SYSTEM HAS A SET OF PROCEDURES THAT GOVERN THE MANNER IN 
WHICH IT HANDLES LABEL AND SENTINEL BLOCKS. THESE PROCEDURES ARE 
DIRECTLY RELATED TO THE FORMAT DEFINITIONS GIVEN FOR THE FILE lND 
THE TYPE OF DEVICE ASSIGNED. 

13,q..1. OUTPUT 

THE EXISTENCE OF FORMAT DEFINITIONS FOR LABELS AND/OR 
SENTINELS WILL RESULT IN THE SYSTEM GEN~RATING AND RECORDING THOSE 
LABELS ANDIOR SENTINELS. IF A PARTICULAR DEFINITION WAS NOT 
GIVEN, THE CORRESPONDING SLOCK IS NOT PRODUCED. 

MASS STORAGE 

FOR MASS STORAGE FILES, LABELS AND ENO-OF-FILE SENTINELS, IF 
SPECIFIED, ARE RECORDED AS THE FIRST AND LAST BLOCKS OF THE FILE. 
IF EITHER IS NOT SPECIFIED THE CORRESPONDING BLOCK IS NOT 
PRODUCED, 

MAGNETIC TAPtS 

FOR TAPE FILES, LABELS ARE WRITTEN AS THE FIRST BLOCK OF EACH 
FILE ON A REEL AND AT THE BEGINNING OF EACH REEL OF A MULTI-REEL 
FILE. IN THE MULTI-REEL FILE CASE, AN ENO-OF-REEL SENTINEL IS 
RECORDED AT THE END OF EACH REEL. IN EITHER CASE, AN END-OF-FILE 
SENTINEL IS RECORDED AS THE LAST BLOCK OF A FILE. 

IF A LABEL AND AN END-OF-FILE DEFINITION WERE GIVEN IN A 
FORMAT THE RESULT OF AN EXECUTION COULD PRODUCE EIrMER A SINGLE 
REEL FILE WITH A LABEL AND AN END-OF-FILE SENTINEL OR A MULTI-REEL 
FILE WITHOUT END-OF-REEL SENTINELS BUT WITH A LABEL AND AN 
END-oF-FILE SENTINEL. A SINGLE OR MULTI-REEL TAPE WILL CO~TAI~ 
DATA ONLY, IF THERE WERE NO DEFINITIONS FOR LABELS, ENO-OF-REELS 
AND ENDwOF-FILE SENTINELS. 

ONE ENO-OF-FILE MARK WILL BE RECORDED BEFORE, ANO TWO AFTER. 
EACH ENO-OF-REEL OR ENO-OF-FILE SENTINEL. IN THE ABSENCE IF 
EITHER, TWO ENO-OF-FXLE MARKS WILL FOLLOW THE LAST DATA BLOCK. 
FILES ON A MULTI-FILE-REEL ARE SEPARATED BY A SINGLE ENC-OF-FILE 
MARK. 

REEL SWITCHING WILL BE ACCOMPLISHED IN THE EXECUTIVE ON 
REQUEST BY THE CLOSE REE~ PROCEDURE. 

13,q..2. INPUT 

THE EXISTENCE OF FORMAT DEFINITIONS FOR LABELS ANDIOR 
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SENTINELS WILL IMPLY TO THE SYSTEM THAT THE CORRESPONDING BLOCKS 
EXIST IN THE FI~£. WHEN THESE B~OCKS ARE ENCOUNTERED THEY ARE 
VA~IDATEO ACCORDING TO THEIR RESPECTIVE DEFINITIONS BEFORE 
PROCESSING CONTINUES. THE ABSENCE OF A DEFINITION WILL IM'LV THAT 
THE CORRESPONDING BLOCK DOES NOT EXIST IN THE FILE. 

IF THIS IMpLICATION' BETWEEN THE FORMAT DEFINITIONS FOR LABELS 
AND/OR SENTINELS AND THE ACTUAL FILE, IS NOT TRUE AN ERROR 
CONDITION COULD RESULT, 

MAGNETIC TAPES 

WHEN AN END OF FILE MARK IS DETECTED ANO FORMAT DEFINITIONS 
HAVE BEEN SPECIFIED. THE SENTINEL B~OCK IS READ BEFORE THE 
APPROPRIATE EXIT IS TAKEN. WHEN AN END OF FILE MARK IS DETECTED 
AND FORMAT DEFINITIONS HAVE NOT BEEN SPECIFIED. THE ENO OF FILE 
EXIT IS ALWAYS TAKEN, IF TWO END OF FI~E MARKS ARE DETECTED IN 
SUCCESSION, AN AUTOMATIC CLOSE REE~ REQUEST IS PERFORMED. 
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1~.5. BLOCK BUFFERING PACKAGE 

THE BLOCK BUFFERING PACKAGE IS RESPONSI6LE FOR THE INTERNAL 
MANIPULATION OF A FILE AT THE B~OCK LEVEL. IT IS DESIGNED TO 
PROVIDE THE USER WITH A GENERAL MEANS OF FI~E PROCESSING WITHOUT 
THE USE OF FORMAT DEFINITIONS. BLOCKS ARE READ ANO WRITTEN 
UNALTERED, BY THE SYSTEM. 

WHENEVER A SENTINEL, END-OF-FILE MARK, OR ENO-OF-TAPE IS 
DETECTED, THE ABNORMA~ EXIT IS TAKEN WITH REGISTER Al CONTAINING 
AN ERROR CODE TO DEFINE THE TypE OF ABNORMAL CONDITION, AND AN 
ADDRESS TO WHICH THE USER MUST RETURN CONTROL, AFTER HIS CLOSE 
PROCEDURES, TO RE-ENTER THE MAIN SEQUENCE OF EXECUTION. REGISTER 
AO WILL CONTAIN AN ACCESS WORO TO DEFINE THE LENGTH AND LOCATION 
OF THE SENTINEL, OR ZERO IF NO SENTINEL. 

CONTROL OF A BUFFER POOL IS MAINTAINED BY THIS PACKAGE. EACH 
FILE IS ASSOCIATED WITH A BUFFER POOL WHICH MAY BE SHARED BY OTHER 
FILES IN THE OB~ECT PROGRAM, 

THE ITEM CONTROL ROUTINES USE THIS PACKAGE FOR MANIPULATION OF 
THE BLOCKS IT CREATES, 

13,5.1. OUTPUT 

THE OUTPUT SUBROUTINES PROVIDE FOR THE CREATION OF FILES ON AN 
EXTERNAL MEDIA. THESE SUBROUTINES ARE CONCERNED ONLY WITH 
TRANSFERING BLOCKS OF DATA TO THE I/O HANDLER FOR WRITING AND 
SECURING EMPTY BUFFERS FROM THE BUFFER POOL FOR THE USER. 

THE FUNCTIONS PROVIDED BY THESE ROUTINES INCLUDE OPEN iILE' 
WRITE (SEQUENTIAL), WRITE (RANDOM), CLOSE REEL, C~OSE FILE, AND 
RELEASE, THESE FUNCTIoNS ARE PROCEOURE CALLS COOED IN THE OB~ECT 
PROGRAM TO REQUEST THE OESIRED FUNCTION. 

13,5,1.1, OPEN OUTPUT 

THE OPEN OUTPUT REQUEST INITIALIZES A FILE CONTROL TABLE FOR 
SUBSEQUENT OUTpUT OPERATIONS ON THE DEVICE ASSIGNED TO THE TABLE. 
THERE ARE NO RESTRICTIONS ON THE NUMBER OF OPEN REQUESTS WHICH MAY 
BE CODED TO REFERENCE AN OUTPUT FILE, BUT ONLY ONE OF THEM MAY BE 
SELECTED BY THE PROGRAM TO PERFORM THE ACTUAL FUNCTION. THE OPEN 
REQUEST IS COOED 

TAG BOPEN 'MODE' FCTABLE(l)"OPTION ••• FCTAB~E(N)"OPTION' 

WHERE THE DEFINITION OF THIS REQUEST IS IDENTICAL TO THAT 
SPECIFIED FOR ITEM PROCESSING. 
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THE FUNCTIONS OF THE OPEN REQUEST ARE TO INITIA~IZE THE FILE 
CONTROL TABLE FOR PROCESSING A FILE BY BLOCKS WITHOUT RESPECT TO 
ANY FORMAT DEFINITION OR LABEL PROCESSING, AND TO REQUEST A BUfFER 
FROM THE BUFFER POOL FOR THE FIRST OUTPUT BLOCK OF DATA. THE 
LOCATION AND LENGTH OF THE AVAILABLE BUFFER IS LOADED AS AN ACCESS 
WORD IN REGISTER AO BEFORE RETURN IS MADE, 

13,5,1.2, WRITE 

THE WRITE REQUEST IS A DIRECTIVE TO THE SYSTEM TO RECORD A 
BLOCK OF DATA, UNA~TEREO, ON THE OUTPUT OEVICE ASSIGNED TO THE 
FILE CONTRO~ TABLE, THE WRITE REQUEST MAY BE CODED IN ONE OF THE 
FOLLOWING FORMS: 

(l)TAG BWRIT FCTABLE 
(2)TAG BWRIT FCTABLE NBRWDS 
(3)TAG BWRIT FCTABLE O,AODR 
(~)TAG BWRIT FCTABLE NBRWDS,ADOR 

WHERE DEFINITIONS OF THE WRITE FORMS ARE IDENTICA~ TO THOSE 
SPECIFIED FOR ITEM PROCESSING, EXCEPT THAT THE REFERENCE HERE IS 
TO BLOCKS, 

FORMel) IS INTERPRETED AS A REQUEST TO WRITE A BLOCK OF THE 
SIZE PREVIOUS~Y GIVEN, AS THE NEXT CONSECUTIVE BLOCK. THIS FORM 
IS USED WHEN THE USER HAS ALREADY PLACED THE BLOCK IN THE GIVEN 
BUFFER, 

FORM(2) IS INTERPRETED AS A REQUEST TO WRITE A B~OCK OF SIZE 
LESS THAN THE AREA PREVIOUS~Y GIVEN, AS THE NEXT CONSECUTIVE 
BLOCK. THIS FORM IS USEO WHEN THE USER HAS A~READY PLACED THE 
BLOCK IN THE GIVEN BUFFER. IF BLOCK SIZE WAS SPECIFIED AS 
VARIABLE, NBRWDS IS THE BLOCK SIZE WRITTEN, HOWEVER IF BLOCK SIZE 
WAS SPECIFIED AS FIXED, THE BALANCE OF THE BUFFER AREA IS ZERO 
FILLED BEFORE WRITING. 

FORM(3) IS INTERPRETED AS A REQUEST TO MOVE A BLOCK OF THE SIZE 
PREVIOUSLY GIVEN, FROM THE AREA SPECIFIED BY THE O.ADOR FIELD, 
INTO THE BUFFER TO BE RECORDED AS THE NEXT CONSECUTIvE B~OCK. 

FORM(~) IS EQUIVELANT TO FORM(2) EXCEPT THAT THE ADOR SUBFIELD 
SPECIFIES AN AREA FROM WHICH THE BLOCK IS TO BE MOVED, 

ON RETURN TO THE USER REGISTER AO WILL CONTAIN AN ACCESS WORD 
FOR A NEW~Y ACQUIRED BUFFER. 

13,5,1.3. WRITE RANDOM 

THE WRITE RANOOM REQUEST IS A DIRECTIVE TO THE SYSTEM TO 
RECORD A B~OCK OF DATA, UNALTERED. IN A SPECIFIED POSITION WIT~IN 
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A FILE. THE FILE IN QUESTION MUST RESIDE ON MASS STORAGE ANO ~AVE 
FIXED SIZE BLOCKS. THE WRITE RANDOM REQUEST IS CODED: 

(1) TAG BWRIT FCTABLE O,ADDR BLKNBR 
(2) TAG aWRIT FCTABLE NBRWOS,ADDR BLKNBR 

WHERE THE DEFINITION O~ THIS REQUEST IS IDENTICAL TO THAT 
SPECIFIED FOR' ITEM PROCESSING' EXCEPT THAT THE REFERENCE ~ERE IS 
TO BLOCKS, 

FORM(l) IS INTERPRETED AS A REQUEST TO MOVE A BLOCK OF THE SIZE 
PREVIOUSLY GIVEN, FROM THE AREA SPECIFIED BY THE O,ADDR FIELD, 
INTO THE BUFFER TO 8E RECORO~D AS A RANDOM BLOCK. 

FORM(2) IS EQUIVELANT TO FORM(l) EXCEPT THAT THE NBRWDS 
SUBFIELO MAY SPECIFY A SIZE LESS THAN THAT PREVIOUSLY GIVEN. THE 
UNUSED PORTION OF THE FIXED BLOCK IS EITHER ZERO FILLED OR L~F' 
UNDISTuRBED. IT IS ZERO FILLED IF THE FI~E IS BEING PROCESSED AS 
AN OUTPUT FILE. 
IT IS LEFT UNDISTURBED IF THE FILE IS BEING PROCESSED AS AN IN/OUT 
FILE. 

WHEN THE WRITE RANOOM REQUEST IS EXECUTED THE SYSTEM WRITES 
THE BLOCK AT THE POSITION IN THE FI~E SPECIFIED BY BLK-NBR, T~E 
ACTUAL WRITING OF THE BLOCK INVOLVES A CHOICE BY THE SYSTEM OF ONE 
OF THE TWO FOLLOWING PROCEDURES. 

(l)IF THE POSITION IN WHICH THE BLOCK IS TO BE PLACED IS 
NOT THE BEGINNING OF A WRITE AREA (I,E., FASTRAND 
SECTOR), THAT AREA IS RETRIEVED AT ITS BEGINNING, THE 
BLOCK IS INSERTED AND THE AREA REWRITTEN, 

(2)IF THE POSITION IS THE BEGINNING OF A WRITE AREA, THE 
BLOCK 15 SIMPLY WRITTEN, 

ON RETURN TO THE USER REGISTER AO WILL CONTAIN AN A£CE5S WORD 
FOR A NE~LY ACQUIRED BUFFER, 

13,5.1.~. CLOSE REEL 

THE CLOSE REEL REQUEST IS USED TO TERMINATE THE WRITING OF AN 
OUTPUT REEL AND AUTOMATICALLY INITIATE THE WRITING OF SUBSEQUENT 
REELS OF THE SAME FILE, THE CLOSE REQUEST IS CODED: 

TAG BCLOSE 'REEL' FCTABLE(l),'OPTXONt ••• FCTABLE(N),'OPTION' 

WHERE THE DEFINITION OF THIS REQUEST IS IDENTICAL TO THAT 
SPECIFIED FOR ITEM PROCESSING, 

THE CLOSE REEL REQUEST EXECUTES THE REWIND OPTION AND 
REFERENCES THE EXECUTIVE TO SWAP REELS. ON RETURN TO THE YSER 
REGISTER AO WILL CONTAIN THE ACCESS WORD FOR A NEWLY ACQUIRED 
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BUFFER AND PROCESSING MAY CONTINUE ON THE A~TERNATE REEL. THIS 
REQUEST IS IGNORED IF THE FILE IS ON FASTRAND. 

THE MARK REQUEST WI~L RECORD AN END OF FILE MARK ON THE DEV'CE 
ASSIGNED TO THE FILE, THE MARK REQUEST IS COOED: 

LABEL BMARK 

wHERE LABEL IS OpTIONAL AT THE USER'S DISCRETION, MARK IS THE N~ME 
OF THE REQUEST AND MUST BE USED AS SHOWN, THE FCTABLEFIELD IS 
THE SYMBO~IC LOCATION OF THE FILE CONTROL TABLE THAT MAINTAINS THE 
FILE IN QUESTION. 

THIS REQUEST MAY BE ISSUED ANY TIME THE USER DESIRES, BUT IT 
SHOULD ALWAYS BE ISSUED BEFORE A CLOSE REEL OR CLOSE FILE REQUEST. 
IF THE FILE RESIDES ON FASTRAND THIS REQUEST RECORDS THE STANDARD 
SOFTWARE END OF FILE MARK (SQEOFS). ON RETURN TO THE USER 
REGISTER AO WILL CONTAIN THE ACCESS WORD FOR A NEWLY ACQUIREO 
BUFFER, 

13,5,1,6. CLOSE FILE 

THE CI.OSE FIL~ REQUEST 15 USED TO TERMINATE THE ~RITING OF AN 
OUTPUT FILE AND MUST BE INCLUDED IN THE" CODING FOR ALL OUTIUT 
FILES. THE CLOSE FILE REQUEST 15 COOED 

TAG BCLOSE 'FILE' FCTABLE(l),'OPTION' '" FCTABLE(N)"OPTION' 

WHERE THE DEFINITION OF THIS REQUEST IS IDENTICAL TO THAT 
SPECIFIEO FOR ITEM PROCESSING. 

THE CLOSE FILE REQUEST C~OSES OUT THE FI~E CONTROL TABLE, 
RELEASES ALL BUFFERS 8ACK TO THE POOL, AND EXECUTES THE REWIND 
OPTION FOR ALL EXTENDED REELS IF THE FILE IS ON TAPE, IF IT IS ON 
FASTRAND THE REWIND OPTION IS IGNORED. 

THE RELEASE REQUEST IS IDENTICAL TO THAT SPECIFIED FOR ITEM 
PROCESSING, 

13.5.2. INPUT 

THE INPUT SUBROUTINES PROVIDE FOR THE READING OF AN EXISTING 
FILE FROM AN EXTERNAL MEDIA. THE SUBROUTINES ARE CONCERNED ON~Y 
WITH THE TRANSFERING OF B~OCKS OF DATA TO THE USER ON REQUEST, 

THE FUNCTIONS PROVIDED BY THESE ROUTINES INCLUDE OPEN FILE, 
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REAO (SEQUENTIAL), READ (RANDOM), C~OSE REE~, CLOSE FILE, AND 
RE~EASE. THESE FUNCTIONS ARE PROCEDURE CAL~S CODED IN THE OB~ECT 
PROGRAM TO REQUEST THE DESIRED FUNCTION. 

UPON RETURN TO THE USER FROM A READ OR READ RANDOM REQUEST, 
REGISTER AO WILL CONTAIN AN ACCESS WORO THAT DEFINES THE ACTUAL 
LENGTH AND LOCATION OF THE CURRENT BLOCK. NOTE THAT FOR REQUESTS 
THAT SPECIFIES A MOVE, THE USER WILL HAVE TWO IMAGES OF THE 
CURRENT BLOCK. ONE IN THE LOCATION SPECIFIED BY THE AOCR 
SUBFIELD, THE OTHER IN THE BUFFER AS SPECIFIED BY THE CONTENTS OF 
AO. THE BUFFER IMAGE IS ALWAYS AVAILABLE UNTIL ANOTHER READ 
REQUEST IS ISSUED. 

13.5,2,1. OPEN INPUT 

THE OPEN REQUEST INITIALIZES THE FI~E CONTROL TABLE FOR 
SUBSEQUENT INPUT OPERATIONS ON THE DEVICE ASSIGNED TO THE TABLE. 
THE OPEN REQUEST IS COO:ED 

TAG BOPEN .MODE' FCTABLE(l),'OPTION' f.' FCTABLE(N),'OpTION' 

WHERE THE DEFINITION OF THE REQUEST IS IDENTICAL TO THAT SPECIFIED 
FOR ITEM PROCESSING. 

THE FUNCTIONS OF THE OPEN REQUEST ARE TO INITIALIZE THE FILE 
CONTROL TABLE FOR PROCESSING A FILE BY B~OCKS, IN THE FORWARD OR 
BACKWARD DIRECTION, WITHOUT RESPECT TO ANY FORMAT DEFINITION. 

13.5.2.2. READ 

THE READ REQUEST IS A DIRECTIVE TO THE SYSTEM TO PRESENT TO 
THE USER, UNA~TEREO, THE NEXT CONSECUTIVE B~OCK OF DATA. THE READ 
REQUEST IS COOED IN ONE OF TH~ FOLLOWING FORMS, 

(l)TAG BREAD FCTABLE 
(2)TAG BREAD FCTABLE O,AODR 
(3)TAG BREAD FCTABLE NBRWDS,ADOR 

WHERE THE DEFINITIONS OF THE REAO FORMS ARE IDENTICAL TO THOSE 
SPECIFIED FOR ITEM PROCESSING, EXCEPT THAT THE REFERENCE HERE IS 
TO BLOCKS. THE END-Of-FILE EXIT, CODED AT THE ITEM LEVE~, IS NOT 
REQUIRED SINCE THE BLOCK BUFFERING PACKAGE HAS NO KNOWLEDGE OF 
BLOCK CONTENTS, 

FORMel) IS INTERPRETED AS A REQUEST FOR THE NEXT CONSECUTIVE 
BLOCK IN THE FILE. 

FORM (2) IS EQUIVA~ENT TO FORM(l) EXCEPT THAT THE O,ADDR FIE~D 
SPECIFIES AN AREA TO MOVE THE ENTIRE BLOCK, 
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FORM (3) IS SIMILAR TO FORM (2) EXCEPT THAT THE NBRWOS FIELD 
SPECIFIES THE NUMBER OF WORDS FROM THE BLOCK TO MOVE. 

EACH READ REGUEST AUTOMATICAL~Y FREES THE BUFFER WHICH WAS 
PRESENTED BY THE PREVIOUS READ REQUEST. 

13.5,2.3. READ RANDOM 

THE READ RANDOM REQUEST IS A DIRECTIVE TO THE SYSTEM TO 
PRESENT TO THE USER, UNALTERED, A SPECIFIC BLOCK OF DATA FaOM A 
FILE. THE FILE IN QUESTION MUST RESIDE ON MASS STORAGE ANO HA'E 
FIXED SIZE BLOCKS. THE READ RANDOM REQUEST IS CODED: 

(1) LABEL BREAD FCTABLE O,ADOR B~K-NBR 
<2> LABEL BREAD FCTABLE NBRWDS,AODR BLK-NBR 

WHERE THE DEFINITIONS OF THE READ FORMS ARE IDENTICAL TO THOSE 
SPECIFIED FOR ITEM PROCESSING, EXCEPT THAT THE REFERENCE HERE IS 
TO BLOCKS. 

WHEN THE READ RANDOM REQUEST IS EXECUTED, THE SYSTEM OBTAIN! 
FROM T~E INPUT MEDIUM THE BLOCK SPECIFIED IN THE SLK-NBR FIELD. 
IF THE REQUEST IS OF FORM(l), THE ENTIRE BLOCK 15 MOVED TO THE 
USER'S AREA SPECIFIED BY THE O,ADDR FIELD. IF THE REQUEST IS OF 
FORM(2), ONLY THAT NUMBER OF WORDS OF THE BLOCK SPECIFIED BY T~E 
NSRWOS SUBFIELD IS MOVED TO THE AREA SPECIFIED BY THE ADDR 
SUBFIELO. 

EACH READ RANDOM REQUEST AUTOMATICALLY FREES THE BUFFER WHICH 
WAS PRESENTED BY THE PREVIOUS READ REQUEST. 

13.5.2,~. CLOSE REEL 

THE CLOSE REEL REQUEST IS USED TO TERMINATE THE READING OF AN 
INPUT REEL. THE CLOSE REEL REQUEST IS COOEO: 

LABEL BCLOS 'RE~L' FCTABLE(1),'OPT10N' •• , FCTABLE(N),tOpTION' 

WHERE THE DEFINITION OF THIS REQUEST IS IDENTICAL TO THAT 
SPECIFIEO FOR ITEM PROCESSING, 

THE CLOSE REEL REQUEST EXECUTES THE REWIND OPTION AND 
REFERENCES THE EXECUTIVE TO SWAP REELS. THIS REQUEST IS IGNORED 
IF THE FILE IS ON FASTRANO. 

13,5.2.5, CLOSE FILE 

THE CLOSE FiLE REQUEST IS USED TO TERMINATE THE READING OF AN 
INPUT FILE AND MUST BE INCLUDED IN THE CODING FOR ALL INPUT FILES. 
THE C~OSE FILE REGUEST 15 COO:ED 
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TAG BCLOSE 'FILE' FCTABLE(l),'OPTION. , •• FCTAB~E(N),'OPTI0N' 

WHERE THE DEFINITION OF THIS REQUEST IS IDENTICAL TO THAT 
SPECIFIED FOR ITEM PROCESSING, 

THE C~OSE FI~E REQUEST C~OSES OUT THE FILE CONTRO~ TABLE, 
RELEASES ALL BUFFERS BACK TO THE POOL, AND EXECUTES THE REWIND 
OPTION FOR ALL EXTENDED REE~S IF THE FILE IS ON TAPE. IF IT IS ON 
FASTRAND THE REWIND OPTION IS IGNORED. -

13,5,2.6, RELEASE 

THE RELEASE REQUEST IS IDENTICAL TO THAT SPECIFIED FOR ITEM 
PROCESSING, 

13,5,3. IN/OUT 

THE IN/OUT MODE OF PROCESSING PROVIDES THE CAPABILITY yo 
MODIFY AN EXISTING MASS STORAGE FILE WITHOUT THE NECESSITY TO 
RECREATE THE FILE. THIS IS ACCOMPLISHED BY ALLOWING BOTH ~EAD AND 
WRITE REQUESTS TO REFERENCE THE SAME FILE, THE USER MAY THEREfORE 
REAO A B~OCK, A~TER THE BLOCK AND REP~ACE IT IN THE FILE. 

IN/OUT FILES MAY BE MODIFIED BY UPDATING OR EXTENDING, WHeN 
UPDATING, BLOCKS MAY BE MODIFIED OR COMPLETELY REWRITTEN. IF .HE! 
ARE REWRITTEN, THE SIZE OF THE BLOCK REWRITTEN MuST BE E&WAL T~ 
THE SIZE OF THE ORIGINAL BLOCK, IF A FILE IS BEING EXTENDED, THE 
BLOCK SIZE IS OF NO CONSEQUENCE. 

THE FUNCTIONS PROVIDED BY THESE ROuTINES INCLUDE OPEN rILE, 
READ (SEQUENTIAL), READ (READ RANDOM), EXCLUSIVE READ RANDQM, 
WRITE (SEQUENTIAL), WRITE (RANDOM), CLOSE FILE, AND RELEASE. 
THESE FUNCTIONS ARE PROCEDURE CALLS CODED IN THE OBJECT PROGRAM TO 
REQUEST THE DESIRED FUNCTION. 

13.5,3.1. OPEN IN/OUT 

THE OPEN IN/OUT REQUEST INITIALIZES A FILE CONTROL TABLE FOR 
SUBSEQUENT INPuT ANO OuTPUT OPERATIONS ON A MASS STORAGE FILE 
ASSIGNED:TO THE TABLE. THE OPEN IN/OUT REQUEST IS CODED 

TAG BOPEN 'MODE' FCTABLE(l),tOPTION' , •• FCTABLE(N)"OPTION' 

WHERE THE DEFINITION OF THIS REQUEST IS IDENTICAL TO THAT 
SPECIFIED FOR ITEM IN/OUT PROCESSING, 

THE FUNCTION OF THE OPEN IN/OUT REQUEST IS TO INITIALIZE TAE 
FILE CONTROL TABLE FOR PROCESSING A FILE BY BLOCKS WITHOUT RaS~ECT 
TO ANY FORMAT OEFINITION AND To ISSUE A READ FOR THE FIRST BLotK 
IN THE FILE. IF IT IS A SENTINEL, IT IS ASSUMED TO BE A LABEL. 
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ON RETURN TO THE USER, REGISTER Al WILL CONTAIN THE ACCESS WORD 
FOR THE LABE~ IF THERE WAS ONE OR ZERO IF THERE WAS NOT. REGISTER 
AO WIL~ CONTAIN THE ACCESS WORD FOR THE MAXIMUM SIZE BLOCK THAT 
COULD BE WRITTEN. . 

IF THERE WAS A LABEL IT IS AUTOMATICA~LY REWRITTEN WHEN THE 
FIRST READ OR WRITE REQUEST IS ISSUED. THEREFORE ANY LABEL UPDATE 
MUST BE MADE IN THE LABEL AREA BEFORE THE FIRST REQUEST IS lSS~ED. 

13.5.3.2. READ~WRITE 
THE INPUT READ FORMS (2) AND (3), AND THE OUTPUT WRITE WORMS 

(3) AND (~) ARE THE ONLY LEGITIMATE READ/WRITE REQUESTS FOR 
SEQUENTIAL PROCESSING AN IN/OUT FILE, 

THE FUNCTIONS AND LOGIC OF THESE READ FORMS ARE IDENTICAL TO 
THAT SPECIFIED FOR SEQUENTIAL PROCESSING IN/OUT FILES AT THE ITEM 
LEVEL, EXCEPT THE REFERENCE HERE 15 TO BLOCKS. 

13.5.3.3. READ~WRITE RANDOM 

THE READ ANO WRITE RANDOM REQUESTS FOR IN/OUT FILES ARE 
IDENTICAL IN FORM AND FUNCTION TO THOSE SPECIFIED FOR RANDOM INPUT 
AND OUTPUT FILES. THE LOGIC IMPLIED WHEN RANDOMLY REFERENCING A 
FILE AT THE ITEM LEVEL, A~SO APPLIES HERE EXCEPT THAT THE 
REFERENCE IS TO BLOCKS. 

13.5.3.~. EXCLuSIVE READ RANDOM 

THE EXCLUSIVE READ RANOOM REQUEST IS IDENTICA~ TO THAT 
SPECIFIED FOR ITEM PROCESSING EXCEPT THAT THE REFERENCE HERE IS TO 
BL.OCKS. 

13.5.3.5. C~OSE FILE 

THE CLOSE FILE REQUEST IS USED TO TERMINATE THE READING AND/OR 
WRITING OF AN IN/OUT FILE AND MUST BE INC~UOEO IN THE CODING FOR 
ALL IN/OUT FILES. THE CLOSE REQUEST IS COOED: 

TAG BCLOSE .FILE' FCTABLE(l) .,. FCTABLE(N) 

WHERE THE DEFINITION OF THIS REQUEST IS IDENTICAL TO THAT 
SPECIFIED FOR ITEM PROCESSING. 

THE CLOSE FILE REQUEST CLOSES OUT THE FILE CONTROL TABLE AND 
RELEASES ALL BUFFERS BACK TO THE POOL. 

SINCE IN/OUT FILES RESIDE ON MASS STORAGE DEVICES, REWIND 
PROCEDURES, JF COOED, ARE IGNORED. 
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THE RELEASE REQUEST IS IDENTICAL TO THAT SPECIFIED FOR ITEM 
PROCESSING. 
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13.5.~. B~OCK LAYOUT 

BLOCKS PROCESSED BY THE BLOCK BUFFERING PACKAGE MUST BE 
SPECIFIED AS FIXED OR VARIAB~E IN LENGTH, BLOCKS WRITTEN ON 
FASTRAND WI~L HAVE A CONTROL WORD TO SpECIFY THE BLOCK SIZE FOR 
VARIABLE LENGTH BLOCKS. 

TAPE FI~ES (FOR FIXED ANO VARIAB~E LENGTH BLOCKS) 

--------.. --, • • • • • • 
; • • 
; DATA • • , AREA • • • • • • • • • • , • , 
• , 
• • 
-----... -----

FASTRANO FILES 

-------_ .. --; : A • • 
----------- ----"".-----• , • • • • • • • , • • • • • • • • • • • • • 
: , 

• I ; 
• DATA , • • DATA : • 
; AREA : • AREA : • • : • : : 
• • • • : • • 
: • • • • • • 
----------- -.-----_.--VARIA8L.E FIXED 

LENGTH LENGTH 
BLOCK BLOCK 

A = ~ENGTH OF THE BLOCK (BLOCK SIZE) 
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13,6, FILE CONTROL TABLE 

THE DATA HANDLING ROUTINES UTILIZE THE FILE CONTROL TABLE TO 
COMMUNICATE BETWEEN THE USER PROGRAM AND THE FILE. THE COMPLEXITY 
AND LENGTH OF SUCH A TABLE DEPENDS UPON THE LEVEL OF INPUTtOUTPUT 
CONTROL BEING USED TO ACCESS THE FILE(SEE CHAPTER 12, SECTIO~ 
~.1). 

THE CONTENTS OF THE FILE CONTROL TABLE ARE SUPPLIED BY. USINe A 
PROCEOURE NAMED FILE. THiS CALL ALLOWS THE USER TO DESCRIBE THE 
OPERATING CHARACTERISTICS OF A FILE IN TERMS OF THE DATA THEREIN 
AND ITS MANIPULATION, 

WHEN A FILE IS CREATED AND CATALOGUED THE SySTEM WILL RETAIN 
CERTAIN PERTINENT INFORMATION FROM THE FILE CONTROL TABLE AND ~AVE 
IT IN THE FILE DIRECTORY. SUBSEQUENT REFERENCES TO THIS FILE NEED 
NOT BE MADE THROUGH A COMPLETELY DEFINED FILE CONTROL TABLE SINCE 
THE SYSTEM WILL USE THE INFORMATION SAVED WHENEVER PARAMETERS ARE 
NOT SUPPLIED BY THE USER. IN THIS MANNER THE NEED FOR ALL USERS 
OF A FILE TO BE INTIMATELY FAMILIAR WITH THE FILE'S 
CHARACTERISTICS WILL BE ELIMINATED. A USER THEN, WISHING TO 
PROCESS A FILE IN THE SAME MANNER IT WAS CREATED, MAY SUPPLY A 
MINIMUM AMOUNT OF INFORMATION IN A FILE PROCEDURE CALL THAt 
REFERENCES A CATALOGUED FILE. 

13,6.1, THE FILE PROCEDURE 

THE FILE PROCEDURE CALL CONTAINS SEVERAL LISTS OF WHICH SOME 
ARE OPTIONAL. EACH LIST, EXCEPT THE 'FILENAME', FORMAT LIST, ~AS 
A TITLE ENCLOSED IN QUOTATION MARKS AND SUBFIELDS SEPARATEO BY 
COMMAS. THE TITLE IS THE FIRST PARAMETER OF A LIST ANO SERVES TO 
IDENTIFY THE LIST. THE OROER OF THE LISTS IS OF NO CONSEGUENCE 
BUT THE ORDER OF THE SUBFIELDS MUST BE MAINTAINED AS SHOWN. 

THE COMPLETE PROCEOURE CALL IS ILLUSTRATED BELOW, THE VARIQUS 
LISTS ARE SHOWN ON SEPARATE LINES ONLY TO FACILITATE CLARITY~ 

TAG FILE 'FILENAME',FORMAT , 
'SlZE',BLOCK,ITEM , 
'POOL',LINK,LAF , 
'ERROR',FILE,DEVICE,ABNORMAL , 
tSENT',VAL,UE , 
'LABE~"NBRWDS,ADDR , 
'FREEWO',NBRWDS,ADDR , 
'EOR',ADOR , 

13,6,1.1. 'FI~ENAME' LIST 

THE 'FILENAME',FORMAT LIST IS MANDATORY AND MUST BE THE FIRST 
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LIST IN EVERY FILE PROCEDURE CAL~. THE ,FILENAME' SUBFIELD IS THE 
EXTERNAL NAME OF THE FILE IN QUESTION AND MAY BE UP TO 12 
CHARACTERS IN ~ENGTH. THIS NAM~ 15 GENERALLY IDENTICAL TO THAT 
SPECIFIED IN AN ASG CONTROL STATEMENT, IF IT IS NOT IT MUST BE 
LINKED TO THAT NAME BY A USE CONTROL STATEMENT. THE FORMAT 
SUBFIELO IS THE NAME OF THE FORMAT DEFINITION ENTRY POINT TO USE 
WITH THIS FILE, IT IS OPTIONAL AND MAY BE UP TO 6 CHARACTERS IN 
LENGTH, THE SYSTEM WILL RECOGNIZE THE NAME 'BSP' TO I~DICATE 
PROCESSING AT THE BLOCK BUFFERING LEVEL. THE .FILENAME"FORMA' 
LIST MAY THEREFORE BE CODEO: 

'ALPHA "LION - TO PROCESS A FILE NAMED ALPHA AT THE ITEM 
LEVEL USING A FORMAT ELEMENT CALLED LION OR, 

'ALPHA ,- TO PROCESS A FILE NAMED ALPHA AT THE ITEM 
LEVEL WITHOUT A FORMAT ELEMENT OR, 

'ALPHA ',SSP - TO PROCESS A FILE NAMED ALPHA AT THE BLOCK 
BUFFERING ~EVE~. 

A ~lST TIT~ED 'SIZE' DESCRIBES THE ITEM/BLOCK RELATIONSHIP fOR 
A FILE. IF THIS ~IST IS NOT COOED, THE SIZE LIST SAVED WlL~ BE 
USED. IF THE FI~E IS NOT CATALOGUED AND THIS LIST NOT CODED, THE 
SYSTEM WI~~ IMPOSE A MAXIMUM SLOCK SIZE OF 22~ WORDS, AND EXPECT 
VARIABLE LENGTH ITEMS IF PROCESSING AT THE ITEM LEVEL. THE LIST 
FORM IS: 

WHERE, 

ITEM ~ IS THE NUMBER OF ACTUAL DATA WORDS IN EACH 
FIXED LENGTH ITEM. 

BLOCK - IS THE MAXIMUM NUMBER OF WORDS IN EACH BLOCK, 
THIS VALUE MUST INCLUOE THE FOLLOWING: 

1. THE NUMBER OF WOReS IN THE FORMAT 
DEFINITION FOR EACH ITEM, 

2. THE NUMBER OF woReS IN THE FORMAT 
DEFINITION FOR THE BLOCK. 

THE LIST 'SIZE' MAY THEREFORE BE COOED IN ONE OF THE FOLLOWING 
FORMS: 

(1) tSIZE',BLOCK,ITEM 
(2) tSIZE',*BLOCK,ITEM 
(3) 'SIZE' ,BLOCK 
(4) 'SlZE',*SLOCK 

FORM(l) SPECIFIES FIXED LENGTH ITEM PROCESSING IN VARIABLE 
LENGTH BLOCKS. THE ROUTINE RECORDS FIXED LENGTH ITEMS UNTIL THE 
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AREA REMAINING IS LESS THAN THE ITEM SIZE, THE B~OCK IS THEN 
WRITTEN AND A NEW BUFFER ACQUIRED, WITH THIS FORM THE USER MAY 
VARY THE NUMBER OF FIXED ITEMS IN A B~OCK (THEREBY VARYING THE 
BLOCK LENGTH), BY USING THE DRAIN REQUEST WHICH WILL TRUNCATE THE 
BLOCK BEFORE IT IS WRITTEN, 

FORM(2) SPECIFIES FIXED LENGTH ITEM PROCESSING IN FIXED LENGTH 
B~OCKS. THE ASTERISK IN THE BLOCK SUBFIELD DENOTES THAT THE BLOCK 
VALUE IS TO BE USED TO COMPUTE A BLOCK LENGTH THAT WILL CONTAIN AN 
INTEGRAL NUMBER OF ITEMS, THIS BLOCK LENGTH WI~L BE THE SIZE OF 
EACH BLOCK WRITTEN IN THE FILE. THE USER MAY VARY THE NUMBER OF 
ITEMS IN A BLOCK BY USING THE DRAIN REQUEST BUT TRUNCATION WI~~ 
NOT OCCUR. THIS FORM MUST BE USED WHEN RANDOMLY PROCESSING A 
FILE. 

FORM(!) SPECIFIES VARIABLE LENGTH ITEM PROCESSING IN VARIABLE 
LENGTH BLOCKS. THE ROUTINE WILL RECORD VARIABLE LENGTH ITEMS 
UNTIL THE AREA REMAINING IN THE BLOCK IS SMALLER THAN THE NEXT 
ITEM. THE BLOCK IS THEN WRITTEN AND A NEW BUFFER ACQUIRED, 

IF BLOCK BUFFERING LEVEL PROCESSING IS INDICATED (BBP IN THE 
FORMAT SUBFIELD), THIS FORM SPECIFIES THAT VARIABLE LENGTH BLOCKS 
WILL BE PROCESSED. 

FORM(4) SPECIFIES VARIABLE LENGTH ITEM PROCESSING IN FIXED 
LENGTH BLOCKS. THE ASTERISK IN THE BLOCK SUBFIELD DENOTES THAT 
THE VALUE GIVEN IS THE ACTUAL BLOCK SIZE TO uSE. THIS FORM ALLOWS 
SPANNING(OVERLAPPING BLOCKS WITH AN ITEM), THE SYSTEM WILL SPAN 
BLOCKS WITH AN ITEM WHENEVER THE ITEM PRESENTED IS LARGER THAN THE 
BLOCK SIZE SPECIFIED OR THE AREA REMAINING IN A BLOCK. 

IF THE BLOCK BUFFERING LEVEL IS INDICATED, THIS FORM SPECIFIES 
THAT FIXED LENGTH BLOCKS WILL BE PROCESSED. 

A LIST TITLED 'POOL' DESCRIBES THE BUFFERING FOR A FX~Et T"E 
L.IST FORM IS: 

WHERE, 
'POOL.',LINK,L.AF 

LAF - IS THE LOOK AHEAD FACTOR. THIS VALUE IS THE 
NUMBER OF SLOCKS TO READ AHEAD FOR INPUT 
FI~ES. 

LINK - IS THE ADDRESS OF THE POOL CONTROL WORD. 

13.6.1.~. 'ERROR' LIST 

A LIST TITLED 'ERROR' ALLOWS THE USER TO SPECIFY THOSE ERROR 
CONDITIONS HE WISHES TO PROCESS. IF THIS LIST IS NOT COOED, THE 
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SYSTEM WIL~ INSTITUTE A STANDARD PROCEDURE FOR EACH TYPE OF ERROR. 
THE ~lST FORM IS: 

WHERE, 

'ERROR',FILE,OEVICE,ABNORMAL 

FI~E - SPECIFIES A SYMBOLIC LOCATION IN THE USER'S 
PROGRAM TO WHICH CONTROL WILL BE RETURNEO 
WHENEVER A CONTIGENCY ARISES PERTAINING TO 
THE U5ER,SOPERATION OF HIS FILE, E.G., 
OPENING AN ALREADY OPEN FILE. 

DEVICE - SPECIFIES A SYMBOLIC LOCATION IN THE USER'S 
PROGRAM TO WHICH CONTROL WILL BE RETURNED 
WHENEVER A CONTIGENCY ARISES PERTAINING TO 
THE PHYSICA~ OPERATION OF A pERIPHERAL 
DEVICE. 

ABNORMAL - SPECIFIES A SYMBOLIC LOCATION IN THE USER'S 
PROGRAM TO WHICH CONTROL WILL BE RETURNED 
WHENEVER ONE OF THE FOL~OWING CONDITIONS 
ARISES. 

1. SENTINEL FOUND 
2. END OF RECORDED INFORMATION 
3. END OF TAPE 
4. END OF MASS STORAGE AREA 

THIS SUBFIELO IS IGNORED BY THE SYSTEM WHEN 
PROCESSING AT THE ITEM LEVEL. 

THE ERROR PROCEDURE PROVIDED BY THE SYSTEM WI~L CAUSE PROGRAM 
TERMINATION AFTER AN APPROPRIATE ERROR CODE AND THE ~OCATION OJ 
THE ACTIVE REFERENCE IS RECORDED IN THE PROGRAM ~OG. 

A LIST TITLED 'SENT' DESCRIBES THE SENTINE~ TO LOOK FOR WHEN 
READING A FILE AT THE B~OCK BUFFERING LEVEL(ON OUTPUT THE USER 
WRITES HIS OWN SENTINt~ B~OCKS). IF THIS LIST IS NOT COOED' THE 
SENTINEL LIST SAVED WILL BE USED. IF THE FILE IS NOT CATALOGED 
AND THIS LIST NOT COOED' NO SENTINEL CHECK WILL BE MADE. THE LIST 
FORM IS: 

WHERE, 

'SENT',VALUE 

VALUE - IS THE NUMERIC OR ALPHANUMERIC CHARACTERS WHICH 
THE SySTEM wl~L USE TO DETECT A SENTINEL BLOC~. 
IF ALPHANUMERIC CHARACTERS ARE USED, THEY MUST 
BE SURROUNDED BY QUOTATION MARKS. THE SIZE 
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THIS LIST IS IGNORED BY THE SYSTEM WHEN PROCESSING AT THE ITEM 
LEVEL SINCE SENTINELS CAN BE DESCRIBED BY FORMAT DEFINITIONS. 

PAGE: 

13,6,1.6. 'LABEL' LIST 

A LIST TITLED 'LABEL' DEFINES THE LOCATION AND LENGTH or THE 
USER'S LABEL IMAGE, IF THIS LIST IS NOT CODED, NO USER LABEL 
PROCESSING IS DONE, THE LIST FORM IS; 

WHERE, 

'LABEL',NBR-WOS,AODR 

NBR-WOS - 15 THE NUMBER OF WORDS COMPRISING THE USER'S 
LABEL 

ADOR - IS THE SYMBOLIC LOCATION of THE USER'S LABEL 

THIS LIST IS IGNORED BY THE SYSTEM WHEN PROCESSING AT THE B~OCK 
BUFFERING LEVEL AND, AT THE ITEM LEVEL IF A FORMAT DEFINITION FOR 
A LABEL BLOCK WAS NOT GIVEN. 

13.6,1,7, 'FREEWD' LIST 

A LIST TITLED 'FREEWO' DEFINES THE 1107 LION LABEL BLOCK AREA 
KNOWN AS FREE WORDS, IF THIS LIST IS NOT CODED, NO FREE WORe 
PROCESSING IS DONE. THE INCLUSION OF THIS LIST SIMPLY PROVIOES 
COMPATIBILITY wITH LION. THE LIST FORM IS: 

WHERE, 

'FREEwD',N8R-wOS,AOOR 

NBR-WOS ~ IS THE NUMBER OF WORDS COMPRISING THE FREE 
WORD INFORMATION 

AODR • 15 THE SYMBOLIC LOCATION of THE FREE WORD 
INFORMATION 

13.6.1.8, 'EOR. LIST 

A LIST TITLED 'EOR' DEFINES THE END-OF-REEL EXIT. IF THIS ~IST 
IS NOT COOED, THE ROUTINE WIL~ AUTOMATICALLY PERFORM END-OF-RE~L 
PROCEDURES, THE LIST FORM IS: 

'EOR', ADDR 

WHERE, 

ADDR - IS A SYMBOLIC LOCATION IN THE USER'S PROGRAM TO 
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WHICH CONTROL W1L~ BE RETURNED WHENEVER AN END­
OF-REEL CONDITION IS DETECTED. 

THIS LIST IS IGNORED WHEN PROCESSING AT THE BLOCK BUFFERING 
LEVEL.. 

13.6.2. FILE PROCEDURE L.AYOUT 

EXECUTION OF THE FI~E PROCEDURE CAUSES THE GENERATION 01 THE 
FI~E CONTRO~ TABLE (FeT), THE COMP~ETE TABLE IS DIVIDED I~TO 3 
SECTIONS IN THE FOLLOWING ORDER. 

1, 1/0 CONTROl., 
2. BLOCK BUFFERING, AND 
3. ITEM CONTROL. 

THE I/O CONTROL SECTION IS ALWAYS GENERATED AND USED BY THE 
ROUTINE REGARDLESS OF THE LEVEL OF PROCESSING, 

THE BLOCK BUFFERING SECTION IS GENERATED ALONG WITH THE I/O 
CONTROL SECTION WHEN THE FILE PROCEDURE SPECIFIES BLOCK BUFFERING 
LEVE~ OF PROCESSING. 

THE ITEM CONTROL S~CTION IS GENERATED ALONG WITH THE BLOCK 
BUFFERING AND I/O CONTROL SECTIONS WHEN THE FILE PROCEDURE IMPLIES 
ITEM LEVEL OF PROCESSING. 
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05 00 

... -~----~---------------.--------------------.-----.. -------• • (FILE NAME) WORD 1 • • 
---------..... -~------------.. ----.... ---------------~----.. -------01 : (FILE NAME) WORD 2 : 
-.. ------------_ .. _-----------.---------.. _----.----------------02 I USED BY EXEC :INT ACT 10: INTERRUPT ACTIVITy START : 
-------------------------------------------------------------03 : STATUS :FUNCTION : AFC • • SUBSTATUS • • 
--------------------------------------------.----------------0... : ACCESS WORD I 

----------------------------.-------.. ------------------------05 : FASTRAND ADDRESS : 

-------------------------------------------------------------06 :OPEN FLAG: (LAF) • • MODE • • CURRENT BUFFER HELD BY 1/0 : 

07 • • (USER MAX BLOCK SIZE) IFILE FLAG: LOCK IFAST FL.AG: 

-----~---------.. -------------.---------.--------------------08 : (DEVICE ERROR EXIT) • • (FILE ERROR EXIT) • • 
---.-------------.. -~-------~--------------------------------09 : BEG ADOR OF USER BUFFER • • (ABNORMAL ERROR EXIT) : 

10 .-----------------------------------.------------------------• • (SENTINEL VALUE) : 
11 : (LINK) • • RQ • • :OPEN/LOCK: 

--------------------~----------------------------------------12 : ACTIVITy RETURN LOCATION • • MAX BLOCK SIXE : 
---._-------------.. ------------------------------------------13 : END OF QUEUE • • BEG OF QUEUE • • 
--~----------------------------------------------------------1~ : CURRENT DATA LOC IN BUFFER • • ROUTINE RETURN LOCATION • • 
-------------------------------------------------------------15 : SIZE OF DATA BLOCK • • BEG LOCATION OF DATA • • 
-.-----------------------------------------------------------16 lITEM FLAG:SEC eNT ICKPT FLAG: BLOCK COUNT : 
-.-----------------------------------------------------------17 : EX READ RETURN LOCATION • • NEXT BLOCK SIZE : --------.. ---------_._--------------.. --------------------------

18 : HIGHEST FASTRAND AODR • • EOF ADDRESS • • 
-------------------------------------------------------------
-------------------------------------------------------------19 :FILE OPEN:DEBUO IND:OVERWRITE: FORMAT ENTRY NAME : 
------------------------------------.------------------------20 : OATA AREA SIZE IN ITEM : ADOR OF DATA AREA IN ITEM ; 

-------------------------------------------------------------21 : NBRWDS REMAINING IN ITEM • • NeRWDS IN USER REQUEST : 
-------------------------------.. ----.. -----------------------
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USER AREA IN BLOCK 

PAGE: 

, 
• 

~------------------------------------------------------------EOR EXIT ADDRESS : LENGTH FOR CONTROL WORD 

-------------------------------------------------------------24 : (FIXED ITEM SIZE) • • ADDRESS OF SENTINE~ • • 
-------------------------------------------------------------25 :FIXED B~K:REEL FLAG:wRITE IND:READ IND :LOCK IND IUSER FUNC: 

---------------------------------------------------------_we. 26 :T-S INO • • :BUFR ITEM: : 

-----------.-------------------------------------------------27 : :LABEL INO:ITEM IND :BLOCK IND;~OR INO , EOF INO : 

----------------------------------------------------------.--28 (USER LABEL WORDS) • • 
-------------------------------------------------------------29 : (USER FREE WORDS) • • 
-------------------------------------------------------------30 

31 

REQUEST 

-----------------------------------------------.------------• • PACKET 

------------------------------------------------------------32 : FOR BBP 

: 

-------------------------------------------------------------
NOTE: THE PARENTHESIZED PARAMETERS ARE THOSE SPECIFIED IN THE 

FILE PROCEDURE CALL. 
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TAPE FILES PROCESSED BY ITEM CONTROL WILL HAVE END-OF-FILE 
MARKS RECORDED AUTOMATICALLY BY THE ROUTINE. THE PLACEMENT OF 
THESE MARKS IS AS FOLLOWS: 

(A) A MARK IS RECORDED BEFORE AN END-OF-REEL OR ENO-OF-FILE 
SENTINEl. BLOCK. 

(e) Two MARKS ARE RECORDED AFTER AN ENC-OF-REEL OR END-OF-FILE 
SENTINEL SLOCK. 

(C) IF AN END-OF-REEL OR ENO-OF-FILE SENTINEL IS NOy WRITTEN, 
TWO END-OF-FJLE MARKS FOLLOW THE LAST VALID DATA BLOCK, 

(0) WHEN A REEL CONTAINS MOR~ THAN ONE FILE THE 2ND OF THE 
TWO MARKS IS OVERWRITTEN, THEREBY SEPARATING FILES WITH 
ONE MARK. 

(E) A SPECIAL SEPARATOR BLOCK IS RECORDED BY ITEM CONTROL WHEN 
A FILE IS OPENED AND CLOSED WITHOUT RECORDING ANY DATA AND 
ENO-OF-FILE SENTINELS HAVE NOT BEEN SPECIFIED. THE MAR~S 
SURROUNDING THIS BLOCK CONFORMS TO (A) AND (a) ABOVE. tHE 
BLOCK DENOTES AN EMPTY (VOID) FILE AND SERVES TO SEPARAfE 
THE END-OF-FILE MARKS. 

50 



UP-4144 

SINGLE 

UNIVAC 1108 EXECUTIVE 
PROGRAMMER'S REFERENCE 

FIL.E REELS 

--.------. , LASE,", Z 
• BLOCK • • • --........ ---
----------• • • • 
I • • 

FILE • • 
• • • • 
• AREA : • • : • 
I • • 
: • • 
---------. MARK 
_ .... -.. _----
Z EOF : 
: BLOCK: 

----------MARK 
MARK 

-------_ ... • LABEL. I • 
: BL.OCK • • .. ------.. -.. -.-----... 
• • • • 
I • t 

• FILE • • • : • • • AREA • • • • • • • 
• • • • • • • • -------.. --MARK 

MARK 

-----.----• • • • • • t • 
• FILE • • • • • • • • AREA • • • 
: • • • I t 
• • • • -.. --... _----MARK 

MARK 

13 
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...... --.. _-. 
: • • 
I , 
I FI,",E • • 
I • • • AREA • • • : I 
I • • • : • -----_ .. _--MARK 

----------I EOF : 
i BLOCK I 
-----_ .. -.-MARK 

MARK 
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.---_ .. -... --
, LABEL. 
: BLOCK 

• • • • ......... ----..... 

---------. • • • • 
• • • • • FILE : • • , 
• • • AREA • • • • • • • • : • • : • -----.. ----MARK 

------.---: EOF : 
: BLOCK: 

----------MARK 

: L.ABEL 
: BLOCK 

• • , , .----.-.. _-

---------. • • • • • • , • 
: FILE : 
• • • • : AREA • • • • • • 
: : 
• • • • 

MARK ---.. -----. 
: [OF : 
: BLOCK: -----.. ---. 

MARK 
MARK 

---... -----• L.ABEL • • • • BL.OCK • • • ... -----_ .. 
-------.-. • • • • • • • • • FIi.E • • , 
• • • • • AREA : • , • • • • • • • : • • 
----------MARK 

----------• L.ABEL. • • , 
• BLOCK • t • 
----------
.. ---------: : 
• : • • FILE • • • • • • • • AR£:A • • • : • • , • • • • ---_ .. --_ ... 

MARK 
MARK 
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---_ .. _---- ----------• : • • • , t , : • 
, 

• • , FILE , • FILE : • • • : : • • , AREA • a AREA • • • • : , • • t 
• • I • • • • • • • • • • • • -... ------- ----------MARK MARK -----.... _-- ----------• • • EOF • • • • • • : , BLOCK • t • • FILE • 

----------• • • • MARK • • • AREA • ----------t • • • : • • • • • • : • • • • • • I FILE : • • -.---...... _- I : 
MARK : AREA • • MARK • • • • • • • • : : 

----------MARK .-----...... -: EOF : 
• BLOCK • • • .-..... ---.. 

MARK 
MARK 
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-----... -.... -
• L.ABEL • • t 

• SL.OCK • • • --.... _-----
_ .. _-------• • • • 
• • • • 
• FILE • • • • • • • • AREA • • • • • • • • • • • 
: • • 
----------MARK 
_ ...... ------: EOF • • • BLOCK • • • --------.. -MARK -----.. ----• L.ABEL. : • • BL.OCK • • • 
----------MARK 
.. _-------... : EOF : 
: BLoCK: 

----------MARK 
MARK 

......... -..... -
• LABEL • • • • BL.OCK • • • ----_ ..... --
---------- ----------• • • • • t • • • • • • t t • • 
• FILE • • FILE • • • • • • • • • • • • • • AREA • I AREA • • • • • 
• • • • • • • • • • , • • • • • • • • • • • t ---.. ------ -.. --------

MARK MARK 
... -.. ----.-- ----------• LABEL. I :SEPARA .. • • • • • BL.OCK • • TOR BL.K: • • • .-----.. --- -.. ---_ .. _--

MARK MARK 
MARK MARK 
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----.. -----• • • t 

• • • • : FIL.E • t 

I • • • AREA • • • • • • • , • • • • • • 
----------MARK 
--------_. : EOF • • • BLOCK • • • 
--------.-MARK 

--.-------• EOF • • • • BLOCK • • • 
--------_ ... MARK 

MARK 
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MULTI.REEL FILES (REEL 1 SHOWN - SUBSQUENT REEL LAYOUT IS S~ME) 

.............. --. 
: L.ABEL. : 
: BLOCK, : _ ........ -... 
....... __ ...... 
• • • • • • • • • FILE • • • 
: : 
• AREA : • • : • • • • • • • • • .-..... -_ .. -. 

MARK 
.................... 
: EOR I 
: BLOCK' --...... ---.... 

MARK 
MARK 

.. --..... ---
: L.ABEL 
: BLOCK 

• • 
I .-....... "".----..... __ ... 

• • • • • • • • : FILE • • • • • • 
: AREA • • • • • • • , 
• • , • • • ---_.--..... 

MARK 
MARK 

-_ .. -...... -",. . ... -.... -----• : I • • • • • • • • • • t 

• FILE • • FILE • • • • • • • I • • • • • AREA : , AREA • • • • • : • • • • • • : • • • • • • : ; • • -.. --._--- -----------MARK MARK 
MARK ---... ----.-• EOR • • • : BLOCK • t ----.---.. -

MARK 
MARK 
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13,7,2. ITEM LEVEL FASTRANO FILES 

FASTRAND FILES PROCESSED BY ITEM CONTROL WILL. HAVE THE STANDARD 
SOFTWARE END OF FILE MARK (SQEOFS) RECORDED FOLLOWING THE LAST 
VALID DATA BLOCK ONLY IF A FORMAT DEFINITION FOR END OF FILE 
SENTINEL WAS NOT SPECIFIED • 

.. -.. -..... ----
I LABEL I • • BLOCK : • --... ------• : • • : • • • • • • • • • 
: FIL.E • • 
I • • • • AREA : • • : • • ; • 
: I 
-_ .. ---.. --. 
I EOF • • • • BLOCK • • • _. __ w_--_-

VOID FASTRANO FILES 

----------: LABEL. : 
: BLOCK : ------.. ---: EOF : 
: BLOCK: 

----------

... ---------• LABEL I • • • BL.OCK • • • 
-.. --w--_--• ; • I • • • • • • • • I • • : FILE • t 

• • • • • AREA • • • : • t 

• , • • , • 
-------_ .. -$~EOFS 

----------: LABEL : 
: BL.OCK : 

----------SQEOFS 

-.. ---.. ----
I : • • • • • 
I • • • • : • • FILE • • • 
: : 
• AREA • • • • • • • • • • • • • • • -.. ------.... 

S(t)EOFS 

SQE:OFS 

13,7,3. BLOCK BUFFERING LEVEL TAPE AND FASTRAND FILES 

-.. _--........... 
: • • : • • 
I • • , • • • FILE • • • 
• : , AREA • t 

; I 
I • • 
I I --... -----_ .. 
I EOF • • • BLOCK • • t ...... _--.... -
--------.-I EOf ; 
I BLOCK: 

----------

TAPE AND FASTRANO FI~ES AT THE B~OCK BUFFERING LEVEL ARE 
ASSUMED TO CONTAIN PURE DATA. ENO OF FILE MARKS WI~L NOT BE 
AUTOMATICALLY RECORDED, THE PLACEMENT OF THESE MARKS IS AT THE 
DISCRETION OF THE USER. IT IS SUGGESTED HOWEVER, THAT THEY BE 
USED TO ELIMINATE THE INPUT OF INVALID DATA WHEN READING, 
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13.8. SYSTEM DATA FILE FORMAT (SDF) 

50F PROVIDES THE SYSTEM WITH A BASIC FORMAT FOR DATA HANDLING 
BETWEEN THE VARIOUS SYSTEM COMPONENTS, AND BETWEEN THE SYSTEM ANO 
THE USER, SDF FORMAT IS PROOUCED BY THE QOATA AND QFILE 
PROCESSORS, AND IS THE FINA~ FORMAT OF THE SYSTEM ACCOUNTING F!LE. 
ALL SYMBIONT PROCESSED FILES ARE OF THIS FORMAT, INCLUDING THOSE 
FILES TO BE INSERTED INTO THE CONTROL STREAM WITH THE ;AOO CONTROL 
STATEMENT. SOURCE ELEMENTS ARE NECESSARILY OF THE SAME FORMAT. 

SOF HAS INTEGRATED FASTRANO AND MAGNETIC TAPE COMPATIBILITY BY 
1) ADHERING TO BLOCK LENGTHS OF FASTRANO SECTOR MULTIPLES,2) 
IMBEDDING FILE ~ABELS IN THE DATA AS THE INITIAL IMAGE OF THE 
FILE, 3) WRITING THE FILE AS A CONTINUOUS SET OF OATA WITHOUT 
BLOCK CONTROL WORDS ANO ~) INCORPORATING THE BLOCK BUFFERING 
PACKAGE'S FACILITY OF SEQUENTIAL FILE pROCESSING. 

13.8,1, FORMAT DEFINITION 

DATA OF THE FILE IS RECORDED IN VARIABLE LENGTH IMAGES, WIT~ 
EACH IMAGE BEING PRECEOED WITH A LENGTH. FILE IMAGES FA~L INTO 
TWO CATEGORIES: 

1. CONTROL IMAGES 

THESE IMAGES PROVIDE FI~E CONTROL INFORMATION SUCH AS THE 
FILE ~ABEL, END OF FILE SENTINEL, ETC. THE FORMAT IS 

35 30 2q. 

11:S : CL , 

00 

• • 
---------_.---------------.----: CONTROL IMAGE. NUMBER • • 
-----_.-------.-.--------------: OF WOReS DEFINED BY • • 
: CONTROL IMAGE LENGTH (CL). : 

---------_.-----------.--------
8IT 35 IS SET EQUAL TO 1 FOR ALL CONTROL IMAGES AND THE 'S' 
FIELD SPECIFIES THE TYPE. THE DEFINITION OF S VARIES WITH 
THE FILE TYPE. E,G, FILES GENERATED FOR PRINT SYMBIONTS USE 
UNIQUE S DEFINITIONS, HOWEVER, CERTAIN S DEFINITIONS APPLY 
THROUGHOUT THE SYSTEM. THEY ARE 

TYPE S VALUE 

LABEL IMAGE............. 10 
ENO OF FILE SENTINE~ ••• , 37 
BYPASS IMAGE SENTINE~... 00 
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35 00 

-------------------------------: 0: XL. • • • • 
--.-.----_.--------------------• • DATA IMAGE. NUMBER • • 
-------------------------------• • OF WORDS DEFINED , 
._--.-----------_._------._----• • BY IMAGE LENGTH (IL), • • 
------------.-._--.---.-----_.-

13 
SECTION: PAGE: 

DATA IMAGES HAVE BIT 35 SET EQUAL TO O. THE REMAINDER OF 
THIS WORD IS DEFINED ACCORDING TO THE TypE OF DATA FILE 
PRODUCED, E.G. FILES GENERATED FOR PRINTING USE THIS FIELD 
FOR SPACING INCREMENTS, AND SOURCE ELEMENTS USE THIS FIELD 
FOR CYCLE NUMBERS. 

13.8,2, FILE CONVENTIONS 

FILES RESIDING ON MA~NETIC TAPE ARE RECORDED IN 22~ WORD 
BLOCKS, IMAGES ARE ALLOWED TO SPAN TWO CONSECUTIVE BLOCKS. 
FASTRAND FILES ARE RECORDED AS A CONTINUOUS DATA SET. THE END OF 
FILE SENTINEL CONTROL IMAGE TERMINATES FILE PROCESSING, 

A SINGLE TAPE MARK IS USED TO SEPARATE FILES RESIDING ON 
MAGNETIC TAPE, AND TWO CONSECUTIVE TAPE MARKS SPECIFY END OF 
RECORDING. MASS STORAGE FILES USE A SOFTWARE DEFINED ENO-OF-FILE 
MARK FOR FILE OPERATIONS AT THE BLOCK LEVEL. THIS IS DEFINED as A 
BLOCK WHICH HAS AS ITS FIRST WORD THE FIELDATA SENTINEL 'SIEOFS'. 
THE BLOCK BUFFERING PACKAGE INTERPRETS THIS SENTINEL AS IT WOULD A 
TAPE MARK. 

13.8.3. LABEL IMAGES 

THE FILE LABEL IMAGE IS THE INITIAL IMAGE OF AN SDF FORMATTED 
FILE PRECEDED BY ITS FILE IMAGE CONTROL WORD. THE CONTROL WORD'S 
S FIELD MUST BE SET = oCTAL 10, AND CL SET TO THE LABEL IMAGE 
LENGTH THE MINIMUM IMAGE CONSISTS OF THE FO~LOWING 

WORD 1 T B 
WORD 2-3 FJLELABEL 

WHERE T = THE TYPE OF FILE, AND IS LOCATED IN 51 (BITS 35-10) OF 
THE FIRST WORD. THE T FIELD IS SET EQUAL TO THE FIELDATA 
CHARACTER 'P' FOR THOSE FILES PRODUCED FOR PRINTING, OR fe· FOR 
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CARD FILES OR .T' FOR PAPER TAPE FI~ES. THE B FIELD IS USED TO 
DENOTE BREAKPOINT NUMBERS OF A PRINT OR PUNCH FILE AND IS LOCATED 
IN S6 (BITS 5-0) OF WORD 1, AND SERVES AS AN EXTENSION TO THE FILE 
LABEL IMAGE. THE FILELABEL FIELD IS USEO TO IOENTIFy THE FILE AND 
IS A 12 CHARACTER FIELD. 
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14. FILE UTILITY ROUTINES 

1"'.1. GENERAL. 

IN ADDITION TO THE EXECUTIVE CONTROL STATEMENTS DESCRIBED PRE­
VIOUSLY, THERE IS A SET OF COMMANDS WHICH ARE RECOGNIZED BY TME 
EXECUTIVE AS CA~~S FOR THE Fl~E UTILITY ROUTINE AND THE PROGRAM 
FILE UTI~ITY ROUTINE (FUR/PUR>. 

WHEN THE EXECUTIVE ENCOUNTERS ONE OF THESE COMMANDS, THE 
FUR/PUR PROCESSOR WILL BE LOADED INTO CORE, WHEN FUR/PUR IS GIVEN 
CONTRO~ IT WILL ACCESS THE COMMAND WHICH CAUSED CONTROL TO BE 
TRANSFERRED. AFTER COMPLETING THE PROCESSING OF THE FIRST 
COMMAND, FUR/PUR WILL CONTINUE READING UNTI~ THE EXECUTIVE SIGNALS 
THAT THE NEXT COMMAND IS NOT DIRECTED AT FUR/PUR, THEN FUR/PUR 
WILL TERMINATE ANO RE~INQUISH ITS CORE SPACE. 

THE COMMANDS WHICH ARE DIRECTED TO FUR/PUR ARE LISTED BELOW 
WITH A BRIEF EXPLANATION OF THE FUNCTIONS TO 6E PERFORMED. 

COMMAND FUNCTION 

QCOPY TO COpy A FILE OR PROGRAM FILE ELEMENT FROM ONE 
DEVICE TO ANOTHER. 

~COPIN TO COpy AN ELEMENT FILE ONTO FASTRANO AND REFORMA' 
IT AS A PROGRAM FILE. 

QCOPOUT TO COpy A PROGRAM FILE AND REFORMAT IT AS AN ELEM!NT 
FIL.E. 

~OELETE TO DELETE A FILE FROM THE MASTER FILE DIRECTORY OR 
AN ELEMENT ANO/OR VERSION FROM A pROGRAM FILE. 

QCHG TO CHANGE THE NAME OF A FI~E OR THE NAME OF AN 
ELEMENT AND/OR VERSION IN A PROGRAM FILE. 

~PACK TO PURGE A PROGRAM FILE OF DELETED ELEMENTS. 

QPRT TO ~IST MASTER FIL.E DIRECTORY ENTRIES OR FOR PROGRAM 
FILES, THE TABLE OF CONTENTS OR TEXT OF SYMBOLIC 
ELEMENTS. 

;PREP TO CREATE AN ENTRY POINT TABLE FOR A PROGRAM 'ILE. 
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QCYCLE TO SPECIFY THE NUMBER OF F-CYCLES TO BE RETAINED ~OR 
A FILE OR THE NUMBER OF CYCLES FOR A SYMBOLIC 
PROGRAM fILE ELEMENT. 

QPCH TO PUNCH SYMBOLIC, RELOCATAB~E, OR ABSOLUTE ELEMENTS 
OF A PROGRAM FILE, 

QFIND TO LOCATE A SPECIFIC E~EMENT OF AN ELEMENT FILE ON 
TAPE. 

~MOVE TO POSITION A TAPE PAST A SPECIFIED NUMBER OF END 
OF FILE MARKS. 

~ERS TO RETURN THE PROGRAM FILE TO ITS INITIAL CONDITION 
AND MAKE ITS SPACE AVAILABLE FOR REUSE • 

QREWINO TO REWIND A TAPE, 

QMARK TO WRITE AN END OF FILE MARK ON A TAPE. 

QCLOSE TO WRITE AN ENO OF FILE MARK AND REWIND A TAPE. 

1~,2, STATEMENT FORMAT 

THE FORMAT OF STATEMENTS DIRECTED TO THE FUR/PUR PROCESSOR 
FOLLOWS THE PATTERN ESTABLISHED FOR THE EXECUTIVE CONTROL LANGUAGE 
AS DESCRIBED IN CHAPTER 5. PERIODS ARE USED TO SEPARATE FILE AND 
ELEMENT NAMES, IN GENERAL THE PERIOD IS CONSIDERED TO BE PART OF 
THE FILE NAME. PERIODS ARE NOT NECESSARY IF THERE IS NO DOUBT 
THAT THE SPECIFICATION REFERS TO 'FILENAME' ONLY ( ~MARK ), 

IF THE FI~E NAME IS SPECIFIED IN SPEC! A SHORTHAND METHOD CAN 
REFERENCE THE SAME FILE IN SPEC2 BY PRECEEOING THE ELEMENT/VERSION 
NAME WITH A PERIOD (AN IMPLICIT REFERENCE IN SpECN REQUIRES THAT 
THE FILENAME BE MENTIONED IN SPECN~l). 

E.G, QCOMMAND Fl.E1/Vl,.E11/Vl! 

THE TEMPORARY PROGRAM FILE MAY BE REFERENCED BY OMITTING 
FILENAME. FOR INSTANCE TO REFERENCE ELEMENT A IN THE TEMPORARy pF 
THE FOLLOWING CARD APPLIES: 

QCOMMANO EL..EMENTA -~ OR QCOMMAND .ELEMENTA 

REFERENCE THE ELEMENT .ELEMENTA'. TO AVOID AMBIGUITY THE 
TEMPORARY PF MUST BE REFERENCED IN THE FIRST OF A SET OF SPECS, 
OTHERWISE THE OMITTED FILENAME MAY BE INTERPRETED AS A SHORTHAND 
REFERENCE TO THE PRECEEDING FILENAME, 
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~LABE~:COMMANO,OPTIONS SPEC1,SPEC2, ••• ,SPECN 

WHERE SPECl IS OF THE FORM, 

QUA~.FILE1(C)/KEY1/KEY2,ELT/VERS(CYCLE) 
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SYSTEM RULES FOR STATEMENT OF THE QUALIFIER APPLY (WHETHER 
IMPLICIT OR NOT), KEY NOTATION FOR 'CLASSIFIED' FILES MUST ALSO 
BE ADHERED TO. 

THE COMMAND FIELD MUST ALWAYS BE SPECIFIED, AND THE AL~OWABLE 
FUR/PUR COMMANOS ARE ~ISTEO ABOVE AND EXPLAINED IN DETAIL IN THE 
FOLLOWING PARAGRAPHS, THE COMMAND FIELD TERMINATOR IS A BLANK, OR 
A COMMA IF THE OPTIONS FIELD 15 PRESENT. 

THE OPTIONS FIELD SERVES THE SAME PURPOSE AND HAS THE SAME 
FORMAT AS IN THE EXECUTIVE CONTROL LANGUAGE, 

1~.2.1. NOTATION FOR FILE NAMES 

THE FUR/PUR STATEMENTS MAY APPEAR ANYWHERE IN A RUN BETWEEN THE 
~RUN AND QFIN EXECUTIVE,CONTROL STATEMENTS. FUR/PUR WILL USE THE 
FILE NAME AS GIVEN IN THE STATEMENT IN AN EXECUTIVE REQUE5T TO 
DETERMINE WHETHER OR N6T THE FI~E HAS BEEN ASSIGNED TO THIS RUN, 
BY SOME PRIOR EXECUTIVE CONTROL STATEMENT, AND NOT YET RE~EASEO 
(~FREE). 

IF THE FI~E IS ASSIGNED TO THE RUN, FUR/PUR WI~L EXECUTE A QUSE 
COMMAND TO EQUATE THE Fl~E NAME AS GIVEN IN THE STATEMENT TO AN 
INTERNAL FILE NAME, THE INTERNAL FILE NAME WI~~ THEN BE U$ED BY 
FUR/PUR FOR AL~ SUBSEQUENT REFERENCING OF THIS FILE, 

IF THE FILE IS NOT ASSIGNEO TO THE RUN, THE FILE MUST BE A 
CATA~OGUEO FASTRANO FILE WHICH IS NAMED IN THE FUR/PUR STATEMENT 
BY THE EXACT SAME NAME THAT IT WAS CATALOGUED BY INCLUOING THE 
SUB~FIELOS KEYl AND KEy2 IF APPLICABLE, FUR/PUR WIL~ EXECUTE A 
FASTRAND QASG USING THE X OPTION (EXCLUSIVE USE), FOLLOWED By ;USE 
TO EQUATE THE 'EXTERNAL' NAME AS GIVEN lN THE STATEMENT TO AN 
INTERNAL F1LE NAME. 

IN PRACTICE, THE Fl~ES NAMEO IN FUR/PUR STATEMENTS WILL HAV! 
BEEN ASSIGNED EARLIER IN THE RUN AND A ~QUAL COMMAND WILL HAVE 
BEEN GIVEN SO THAT AN ABBREVIATED FILE NAME CAN BE USEO IN THE 
FUR/PUR STATEMENTS, THE DYNAMIC ASSIGN BY THE FUR/PUR PROCESSOR 
WILL BE USEFUL FOR THE COMPUTER OPERATOR WHO IS DOING A LARGE 
BATCH OF UTI~ITY WORK IN A SLACK PERIOD BY COMBINING IN ONE RUN 
MANY FUR/PUR COMMANDS ON MANY DIFFERENT FILES. HE NEED NOT 
INCLUDE ANY ~ASG COMMA NOS IF HE IS DEALING WITH CATA~OGUED 
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1~.2.2. NOTATION FOR E~EMENTS 

CERTAIN FUR/PUR COMMANDS MANIPULATE ELEMENTS WITHIN FILES, IN 
THESE STATEMENTS THE SPECIFICATIONS FIELD INCLUDES THE FILE NAME 
AND THE ELEMENT DESCRIPTORS. 

FUR/PUR MANIPULATES ELEMENTS WITHIN PROGRAM FILES OR ELEMENT 
FILES. THE PROGRAM FILE IS A RANDOM FILE AND AS SUCH CAN EXIST 
ONLY ON FASTRANO. WHEN IT IS NECESSARY TO REMOVE A PROGRAM FILE 
FROM FASTRANO TEMPORARILY, A SEQUENTIAL EQUIVALENT KNOWN AS AN 
ELEMENT FILE IS CREATED BY THE QCOPOUT COMMAND. THE ELEMENT FILE 
IS NOT A USEABLE FILE EXCEPT BY FUR/PUR AND SIR. THE DATA IT . 
CONTAINS MUST BE RESTORED TO FASTRAND PROGRAM FILE FORMAT WITH 
QCOPIN BEFORE ANY LANGUAGE PROCESSOR OR THE COLLECTOR CAN ACCESS 
THE DATA. 

14.3. FUR/PUR FUNCTIONS 

THE FOLLOWING PARAGRAPHS DISCUSS THE STATEMENTS PROCESSED BY 
FUR/PUR IN OETAI~. THE FUNCTIONS PERFORMED BY EACH ROUTINE. T~E 
FORMATS FOR EACH STATEMENT, AND THE OPTIONS WHICH MOOIFY THE 
STATEMENT ARE DESCRIBED. 

1 .... 3.1. QCOPY 

THE QCOPY COMMAND REPRODUCES AN ENTIRE DATA FILE BY READING 
FROM TAPE OR FASTRAND FORMATTED MASS STORAGE AND WRITING ONTO TAPE 
OR FASTRAND FORMATTED MASS STORAGE. AN ELEMENT IN A PROGRAM FILE 
ON FASTRAND MAY BE ADDEO TO A DIFFERENT PROGRAM FILE ON FASTRAND 
WITH THE QCOPY COMMAND. THIS IS THE ONLY PARTIAL FILE OPERATION 
PERFORMED BY QCOPY. THE 'COPy, DIRECTIVE MANIPULATES BOTH DATA 
AND PROGRAM FILES. IT ALSO WORKS WITH PARTIA~ PROGRAM FILES 
(ELEMENTS). ELEMENTS WITHIN FILES MUST NOT BE THOUGHT OF AS 
IDENTICAL TO ELEMENT FILES. 

1~.3.1.1. FORMATTING THE ~COPY STATEMENT 

THE ~COPY STATEMENT HAS THE FOLLOWING FORMAT: 

QCOPY,OPTIONS SPEC1, SPEC2 
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THE FO~LOWING OPTIONS ARE AVAILABLE FOR COPYING ENTIRE FILES. 

(NO OPTION) ~ AN ENTIRE FI~E IS 10 BE COPIED. SPECl IS THE 
NAME OF THE INPUT FILE AND SPEC2 IS THE NAME OF 
THE OUTPUT FI~E. THE INPUT FILE MUST HA'E BEEN 
WRITTEN SEQUENTIAL~Y WITH THE DATA HAND~ING 
ROUTINES (SECTlON 13) AND MUST BE CATA~OGUEO. 

F 

p 

w AN ENTIRE FI~E IS TO BE COPIEO. SPECl AND SPEC2 
ARE THE NAMES OF THE INPUT ANO OUTPUT FILES, 
THE INPUT FI~E IS IN SYSTEM DATA FI~E FORMAT 
(SDF), AND THE OUTPUT IS TO BE WRITTEN IN THE 
SAME FORMAT. 

- AN ENTIRE PROGRAM FILE IS TO BE COPIEO FROM 
FASTRAND TO FASTRAND, SPEC1 AND SPEC2 ARE THe 
NAMES OF THE INPUT AND OUTPUT FILES, DELE TEO 
E~EMENTS ARE NOT COPIED INTO THE OUTPUT. (THIS 
IS CAL~EO AN AUTOMATIC QPACK). IF SP[C2 IS NOT 
EMPTY, SPECl WI~L SE MERGED WITH SPEC2 AND THE 
Toe UPDATED TO REF~ECT THE NEW CONDITION. 

THE FOLLOWING OPTIONS ARE AVAI~AB~E FOR DEALING WITH ELEMENTS, 

I 

5 
R 
A 

~ THE INPUT FI~E NAMED IN SPECl IS SOURCE CODE 
DATA IN SYSTEM DATA FILE FORMAT (SDF). THESE 
DATA ARE TO BE ADDED TO A PROGRAM FILE. THE 
PROGRAM FILE AND THE IDENTIFICATION TO BE GIVEN 
TO THE NEW E~EMENT ARE DESCRIBED IN SPEC2 AS 
PF.EN/V. THE SYMBOLIC E~EMENT IS GIVEN A CYCLE 
NUMBER OF 0 WHEN IT IS INSERTED INTO THE PROGRAM 
FILE. 

- THESE THREE OPTIONS MAY BE USED SINGLY OR IN 
COMBINATION FOR ELEMENT COPYING FROM ONE PROGRAM 
FILE TO ANOTHERJ S FOR SYMBOLIC, R FOR 
RELOCATABLE, AND A FOR ABSOLUTE. THE 
SPECIFICATION FIELDS ARE WRITTEN AS PF.EN/V(C), 
WITH CYCLE ONLY APPLICABLE TO SYMBOLIC ELEMENtS. 
IN SPEC1, THE ELEMENT NAME IS REQUIRED, BUT T"E 
VERSION NEED ONLY BE SPECIFIEO IF NEEOED TO 
IDENTIFY THE ELEMENT. IF CYCLE IS OMITTED FOR A 
SYMBOLIC ELEMENT, THE LATEST CYCLE WILL BE 
ASSUMED. 
IN SPEC2. THE ENTIRE EN/V(C) MAY BE OMITTED I' 
THE SPECl EN/V(C) IS TO BE USED FOR THE OUTPUT. 
IF SPEC2 CONTAINS AN EN WITHOUT A VERSION (AND 
CYCLE FOR OPTION S), THE OUTPUT WILL BE GIVEN 
A BLANK VERSION (AND CYCLE 0 FOR OPTION S). 
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14,3,1.2. EXAMPLES OF ~COPY STATEMENTS 

SOME TYPICAL QCOPY STATEMENTS ARE GIVEN BELOW: 

(1) rilCOPY FILEA •• FILES. 

THE ENTIRE DATA FILE NAMED FILEA IS REPRODUCED ONTO OUTPUT 
FILES. 

(2) QCOPy,P PROG1 •• PROG2. 

THE PROGRAM FILE PROGl IS REPRODUCED ONTO PROG2. DELETED 
ELEMENTS ARE NOT COPIED AND THE TABLE OF CONTENTS IS REVISED 
TO INCLUDE ONLY THE NON-OELETED ENTRIES (SAME AS IN ~PACK). 

(3) QCOPY,I SDFILE., PFILE.ELTl 

A FI~E OF SOURCE CODE DATA IN SYSTEM DATA FILE FORMAT ,SOF) 
ON FILE SOFILE IS ADDEO TO THE PROGRAM FILE NAMED PFI~E AND 
IDENTIFIED AS SYMBOLIC ELEMENT ELT1, NO VERSION NAME, CYCLE 
O. 

(4) ~COPY,S FILEA.ELTA, FILEB,ELTB/VERSB(2) 

THE LATEST CYCLE OF SYMBO~IC ELEMENT ELTA IN THE PROGRAM FILE 
NAMED FILEA IS REPRODUCED IN THE PROGRAM FILE NAMED FILES 
WHERE IT IS IDENTIFIED AS ELEMENT NAME ELTB. VERSION NAME 
VERsa, CYCLE 2. 

(5) QCOPY,S ELTA,FILES. 

E~EMENT ELTA IN THE TEMPORARY PROGRAM FILE IS COPIED TO 
FILEB, AND CAN BE REFERENCED LATER AS FILES.ELTA WITH A 
VERSION NAME OF BLANKS (NONE NECESSARY), AND THE CYCLE 
NUMBER IS O. (R AND A OPTIONS ARE APPLICABLE ALSO), 

(6) ~COPY,P 'FI~EX, 

THE ENTIRE TEMPORARY FILE (EXCLUOING DELETED ELEMENTS) IS 
COPIED TO FILEX. THE TOC FOR FILEX IS REVISED. 

(7) QCOPY,S ,FILEX. 

THE SYMBOLIC ELEMENTS IN THE TEMPORARY FILE ARE COPIED To 
FILEX, 

1~.3.2. ~COPOUT 

THE ~COPOUT COMMAND COPIES A PROGRAM FILE FROM FASTRANO ONTO 
MAGNETIC TAPE OR FASTRAND AND REFORMATS THE DATA INTO ELEMENT FILE 
FORMAT. THE PROCEDURE NAME TABLE ENT~IES ARE PRESERVED SO THAt 
THE PROGRAM FILE CAN BE FULLY RECONSTRUCTED wITH ~COPIN, DELETEO 
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E~EMENTS ARE NOT COPIED INTO THE ELEMENT FI~E. IF A PREPAREO Fl~E 
IS COPIED OUT, THE ENTRY POINT TAB~f IS NOT PRESERVED. AFTER. 
~COPIN, THE USER SHOU~D EXECUTE ~PREP TO ALLOw THE PROGRAM FILE TO 
BE USED AS A LIBRARY, 

THE OPTIONS AVAI~ABLE TO THE USER ARE (A),(R),AND (5) A~O T~EY 
MAY BE USED TO COpy THE SYMBOLIC ,RELOCATABLE, OR ABSOLUTE 
ELEMENTS FROM A PROGRAM FILE ON MASS STORAGE TO AN ELEMENT FILe oN 
TAPE, 

THE FORMAT OF THE SYMBOLIC, RELOCATABLE, ANO ABSOLUTE FILES ARE 
NOT OF PARTICULAR USE TO MOST PROGRAMS, HOWEVER, THE SYMBOLIC 
ELEMENT FILES ARE IN SySTEM DATA FILE FORMAT WITH A LABEL alOCK 
PRECEEDING EACH ELEMENT, 

1~.3.2.1, FORMATTING THE ~COPOUT STATEMENT 

THE QCOPOUT STATEMENT 15 USED IN THE FOLLOWING FORMAT: 

IilCOPOUT,OPTIONS 

THE FILE NAMED FILEA MUST BE A PROGRAM FJ~E OR, IF THE FIELD 15 
B~ANK' THE RUN-TEMPORARY PROGRAM-FILE, FIL~B MUST BE AN OUTPUT 
FII.E ON TAPE. 

14,3.2.2, EXAMPLE OF THE USE OF ~COPOUT 

THE QCOPOUT STATEMENT IS TYPICALLY uSED IN THE FOLLOWING 
MANNER: 

QCOPOUT PROGRAM.,HOLDPROG, 

THE PROGRAM FILE NAMED PROGRAM WILL· BE COPIED ONTO THE OUTPUT FILE 
HOLDPROG. IT WILL BE REFORMATTED AS AN ELEMENT FILE, THE R,s, 
ANO A OPTIONS APPLY AS WITH THE COpy STATEMENT. 

1~.3.3. QCOPIN 

THE ;COPIN COMMAND COPIES AN ELEMENT FILE FROM MAGNETIC TAPE 
ONTO FASTRANO AND REFORMATS THE DATA INTO PROGRAM FILE FORMAT, 
THE TABLE OF CONTENTS IS REBUILT TO INCLUDE E~EMENT TABLE AND 
PROCEDURE TABLES IF ANY WERE PRESENT IN THE PROGRAM FILE WHEN 
QCOPOUT WAS EXECUTEO. 

1~,3.3.1, FORMATTING THE ~COPIN STATEMENT 

THE FORMAT FOR USING THE ~COPIN STATEMENT IS AS FOLLOWS: 

rilCOPIN,OPTIONS FILEA"FILEB. 
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THIS CALL WILL CAUSE THE DATA ON FILEA TO BE REFORMATTED AND 
WRITTEN OUT ON FILES, FILEA MUST BE AN ELEMENT FILE ON MAGNETIC 
TAPE. FILES MUST BE AN OUTPUT FILE ON FASTRAND. 

1~.3.3.2. EXAMPLE OF THE ~COPIN STATEMENT 

THE QCOPIN STATEMENT IS TYPICALLY USED IN THE FOLLOWING MANNER: 

QCOPIN HOLOPROG.,PROGRAM. 

IN THIS EXAMPLE, THE ELEMENT FILE HOLDPROG IS COPIED AND 
REFORMATTED ON THE FASTRANO AREA ASSIGNED TO FILE PROGRAM. wHeN 
THE QCOPIN OPERATION IS COMPLETE, FILE PROGRAM WILL BE IN THE 
STANDARD PROGRAM-FILE FORMAT AND MAY BE TREATED AS A PROGRAM-FILE 
IN ANY SUBSEQUENT OPERATION. 

IilCOPIN,R TEMP.ELTA, pFl. 

THE ABOVE EXAMPLE CAUSES THE RELOCATABLE ELEMENT (ELTA) To BE 
READ FROM THE TEMPORARY ELEMENT FILE ASSIGNED THE EXTERNAL NAME 
'TEMP' TO BE AODED TO THE PROGRAM FILE PF1. THE TEMPORARY ELEMENT 
FILE MUST BE POSITIONED AT ELTA (WITH gFINO) IF ELTA IS NOT THE 
FIRST ELEMENT of 'TEMP'. WHEN ADDING TO THE PROGRAM FILE, CAR! 
MUST BE USED IF IT HAS BEEN PREPARED. IF IT HAS BEEN, IT WILL HAVE 
TO BE PREPARED AGAIN (VIA A QPREP PFl STATEMENT), 

THE QOELETE COMMAND MAY BE USED TO DELETE ONE OR MORE ENTRIES 
FROM THE MASTER FILE DIRECTORY OR OPTIONALLY, TO DELETE ONE OR 
MORE ELEMENTS FROM A PROGRAM FILE ON FASTRAND. IF A WHOLE FILE IS 
DELETED, THE MASS STORAGE AREA IS RELEASED FOR RE-USE. IF THE 
FILE IS ON TAPE, THE TAPE REELS ARE RETURNED TO THE AVAILABLE 'APE 
POOL. WHEN A PROGRAM FILE ELEMENT IS DELETED, THE ASSOCIATED 
ELEMENT TABLE ENTRY IS FLAGGED. THE ELEMENT ITSE~F 15 NOT REMOVED 
FROM THE INPUT FILE UNTIL A QPACK COMMAND IS EXECUTED. ~COPY AND 
QCOPOUT WILL PROVIDE AN AUTOMATIC 'PACK' OF THE OUTPUT FILE. 

F-CYCLE MANIPU~ATION IN iOELETE REQUESTS 

WHOLE FILES wILL BE DELETEO ACCORDING TO THE CONDITIONS SET IN 
THIS MATRIX. FOR A REQUEST: 

rilOELETE FII.EA 

8 



UP-4144 
UNIVAC 1108 EXECUTIVE 

PROGRAMMER'S REFERENCE SECTION: 

14 

c -----------------------------------------------o NO F-CYCLE / ALL F-CYCLES OF 
N +0 F-CYCLE OR I FILEA ARE OE~ETEO 

FD ABSOLUTE EQUIVALENTI 

II ------------------------------------.----------LT RELATIVE F-CYC~E IF-CYCLE +0 THRU -N+l 
EI -N OR ABSOLUTE I ARE RETAINED. F-CYCLE 
AO EQUIVALENT I -N AND OLDER ARE DELETED. 

N -----------------_.-"-------------------------. S 

FOR EXAMPL.E: 

~OEL.ETE MASTER*INPUT 

PAGE: 

ALL F-CYCLES OF THIS FILE WILL BE DELETED. THE EFFECT IS THE SAME 
IF THE FUR/PUR COMMANC IS WRITTEN AS: 

QOELETE MASTER*INPUT(+O) 

THESE FORMATS SPECIFY (IMPLICITLY OR EXPLICITY) THAT THE LATEST 
CATAL.OGUED F-CyCLE OF A FILE 15 TO BE DELETED, WHEN ANY F-CYCLE IS 
DELETED ALL OLDER F-CYCLES ARE ALSO DELETED. IF, HOWEVER, THE 
REQUEST IS MADE IN THIS FORM: 

QOELETE 

ONLY RELATIVE F-CYCLE (-3) AND OLDER F-CYCLES (-~,-5" •• ) WIL~ BE 
DELETEC. RE~ATIVE F-CyCLES (+0), (-1) AND (-2) WiLL NOT BE 
AFFECTED, SINGLE INTERMEDIATE F-CYCLES (IN THIS CASE, ~3) CANNOT 
BE DE~ETED WITHOUT DELETING AL~ OLDER F-CYCLES. DE~ETING ONLY THE 
NEWEST F-CYCLES MAY BE ACCOMPLISHED WITH THE ~CHG REQUEST. 

1~.3,4.1. FORMATTING THE ~DELETE STATEMENT 

THE ~DELETE STATEMENT HAS THE FOLLOWING FORMAT: 

rtlOEL.ETE,OPTIONS SPEC1, ••• ,SPECN 

THE AVAILABLE OPTIONS FOR PROGRAM FILE ELEMENT DEL.ETION ARE 'R' 
(RELOCATABLE ELEMENTS), '5' (SYMBOLIC), AND 'A' (ABSOLUTE 
ELEMENTS), SEVERAL ELEMENTS OF THE SAME TYPE MAY BE DELETED ef 
THE SAME COMMAND. ~ACH ELEMENT MUST BE DESCRIBED BY ELEMENT N~ME 
AND MUST BE FROM THE SAME FILE, VERSION NAME WIL~ BE INCLUDED AS 
NEEDED TO FURTHER IDENTIFY THE ELEMENT, 

DELETION OF MULTIPLE ELEMENTS IN A FILE MAY BE ACCOMPLISHED BY 
ADDING ADDITIONAL SPECIFICATION FIELDS TO THE CONTROL CARD (VIZ, 
~OELETE SPEC1,.SPEC2,.SPEC3, •••• > WHERE SPEC N IS THE E~EMENT 
NAME AND THE PRECEEDING PERIOD INDICATES THE SAME FI~E NAME. 
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IF THE OPTION FIELD IS ABSENT AND THE SUB-FIE~O EN/V IS ABSENT, 
THE MASTER FI~E DIRECTORY ENTRY FOR THE FILE NAMED IN THE FILEA 
FIE~D IS REMOVED AND THE SPACE OCCUPIED BY THE FILE IS RELEASED 
FOR RE-USE. 

1~.3.4.2. EXAMPLES OF QOE~ETE STATEMENTS 

SOME TYPICAL ~DELETE STATEMENTS ARE AS FOLLOWS: 

(1) QDEL,ETE,S PROGRAM.EL.Tl 

SYMBOLIC ELEMENT ELT1 15 TO 6E DELETED FROM THE FILE PROGRAM. 

(2) filOEL.ETE PROGRAMA,OATAFI~EA,OATAFILEB 

THE FILES NAMED PROGRAMA, DATAFILEA AND OATAFILEB ARE TO BE 
DELETED FROM THE MASTER FI~E DIRECTORY, 

(3) /i)OEL.ETE,A PROGFILE,SAM/XYZ,.JOE 

ABSO~UTE ELEMENTS SAM (VERSION XYZ) AND JOE (VERSION NOT 
NEEDED FOR UNIQUENESS) ARE TO BE DELETED FROM THE FILE 
PROGFIL.E. 

/i)DELETE,S 

THIS CONTOL CARD WILL CAUSE SYMBOLIC ELEMENTS ELTA'ELTB,E~TC 
AND E~TO IN PROGRAM FI~E PFl TO BE DELETED. 

THE QCHG COMMAND CHANGES THE NAME AND SECURITY KEYS OF A FILE 
IN THE MASTER FILE DIRECTORY, OR OPTIONALLY, CHANGES THE ELEMENT 
NAME AND/OR VERSION NAME OF AN ELEMENT IN A PROGRAM FILE ON 
FASTRANO (eFt CHAPTER ON EXECUTIVE CONTRO~ STATEMENTS AND THE 
SECTION ON FILE NAME NOTATION), 

14.3.5.1. FORMATTING THE ~CHG STATEMENT 

TO USE THE ~CHG STATEMENT TO CHANGE THE NAME (AND SECURITY 
KEYS) of A FILE IN THE MASTER FILE DIRECTORY, THE FORMAT IS: 

('a1CHG FIl.EA.,FILEB. 

IF FILEA IS CATAl.OGUED WITH SECURITY KEYS AND FILES IS WRITTEN 
AS FILEB/KEY1/KEY2, THEN KEYl AND KEY2 ARE THE NEW READ AND WRITE 
KEYS. IF NO NEW KEYS ARE GIVEN, FILES WILL BE CATALOGUED WITHOUT 
KEYS (I.E. UNLOCKEO). TO RETAIN THE KEYS WITHOUT CHANGE, LIST 
KEYl AND KEY2 EXACTLY AS THEY WERE ORIGINALLY STATED WHEN FILEA 
WAS CATAL.OGUED. 
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VERSION OF A PROGRAM FILE E~EMENT BY THE FOLLOWING FORMAT: 

QCHG,OPTIONS FILE1.ELEMENT1/VERSION1"ELEMENT2/VERSION2 

PAGE: 

THE AVAILABLE OPTIONS ARE 'A' (ABSOLUTE ELEMENTS), 'R' 
(RELOCATABLE ELEMENTS), AND 'S' (SYMBOLIC>, ANY OR A~L OPTIONS 
MAY BE USED IN A SING~E ~CHG STATEMENT, AS REGUIRED. THE FIELD 
'FILE1' IOENTIFIES THE FILE IN WHICH THE ELEMENT IDENTIFIED BY 
'ELEMENT1/VERSION1' IS LOCATED. THE VERSION SUBFIELO NEED ON~Y BE 
SPECIFIED IF IT IS NECESSARY TO UNIQUELY IDENTIFY THE ELEMENT, 
THE FIELD 'ELEMENT2/VERSION2' IS USED TO SPECIFY THE NEW NAME 
AND/OR VERSION DESIGNATION OF THE ELEMENT. THE E~EMENT NAME 
SUBFIELO MAY BE OMITTED' IN WHICH CASE ONLY THE VERSION WILL BE 
CHANGED. 

THE FIRST VERSION SUB~FIELD MAY BE OMITTED IF IT IS NOT NEEDED 
FOR IDENTIFICATION OF ELEMENTl, THE SECOND VERSION SUe-FIELD MAY 
BE OMITTED IF THE VERSION NAME IS TO REMAIN BLANK. 

SPECIFICATION FIELD 1 IS ALWAYS REQUIRED' THE ABILITY TO CH4NGE 
THE NAME OF THE TEMPORARY PROGRAM FILE IS NOT INCLUDED. 

F-CYCLE MANIPULATION IN QCHG REQUESTS WHICH SEEK TO RENAME FILES 
OR CHANGE THE RE~ATIVE F-CYCLE DESIGNATION OF A FILE SET ABE 
TREATED ·ACCORDING TO THE CONDITIONS SET IN THE FOLLOwING MATRICES. 
FOR A REQUEST OF THE FORM: 

QCHG FILEA, FI~EB 

WHERE FILEA IS NOT EQUAL TO FILEB AND FILEB IS NOT THE NAME OF A 
PREVIOUSLY CATALOGUED FILE: 

FILEB CONDITIONS 

----------------/ F-CYC~E NOT SPECIFIED / F-CYCLE (-N) 
/ (+0) OR ABSOLUTE / OR ABSOLUTE 
/ EQUIVALENT / EQUIVALENT 

~--~-------------.. ------------------------------------------F F-CYCLE NOT /RENAME ALL F-CYCLES OF / 
I SPECIFIED, (+0)/ FILEA, KEEP RELATIVE I 
L OR ABSOLUTE I F-CYCLES AS THEY WERE,/ 
E EQUIVALENT / ASSIGN ABSOLUTE F-CYCLE/ 
A I DESIGNATIONS 1,2,3ETC. / 

/ DELETE ALL REFENCES TO/ 
C / FILEA IN THE MASTER / 
o / FILE DIRECTORY, ESTAB- / 
N / LISH DIRECTORY ITEMS / 

IGNORE ANY F~CYCLE 
GIVEN FOR FILEs 
TREAT AS IF IT WERE 

(+0) 
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I .---~-----•• -.------------------.-------------.-----.----~---T 
I 
o 
N 
S 

F-CYCLE(·N) 
OR ABSOL.UTE 
EQUIVALENT 

I LEAVE F-CYC +0 THRU I 
I -N+l UNTOUCHED IN FILEAI 
I RENAME-N AND OLDER, I 
I ASSIGN RE~. F-CYCLES I 
I OF 1,2,ETC. TO FIL.EB. I 
I DELETE DIRECRY REFRER. I 
I TO F-CYCLES-N AND LOWERI 
I ESTABLISH DIECTORY I 
I ITEMS FOR FILEB. I 

IGNORE ANY F-CYCLE 
GIVEN FOR FILES. 

TREAT AS IF IT WIRE 
(+0), 

WHERE FILEA IS NOT EQUA~ TO FILEB AND FILES IS THE NAME OF A 
PREVIOUS~Y CATA~OGU~D F1Lt: 

FILES CONDITIONS 
._-----.-... -----I F-CYCLE NOT SPECIFIED, I F-CYCLE (~N) OR 

I (+0> OR ABSOLUTE I ABSOLUTE EQUIVALENT 

-------------------------------------------------------------C F-CYCLE NOT I REQUEST ILLEGAL 
o SPECIFIED, (+0)1 

I REQUEST I~LEGAL 
I 

N OR ABSOLUTE I REJECT 
FO EQUIVALENT I 

I RE..JECT 
I 

II -------------.----.--.------~-----------------.-------------. LT F~CYCLE(-N) I REQUEST ILLEGAL I REQUEST ILLEGAL 
EX OR ABSOLUTE I I 
AO EQUIVALENT I REJECT I REJECT 

N -----.-------------------------------------------------------S 

FOLLOWING THESE RULES A REQUEST FORMATTED AS: 

~CHG MASTER*INPUT.,NUGROUP*INOUT. 

OR ONE FORMATTED AS: 

QCHG MASTER*INPUT(+O).,NUGROUP*INOUT. 

WILL RESULT IN ALL F-CYCLES OF THE FILE DESIGNATED AS MASTER.INPUT 
TO BE RENAMED (NAME ONLY) AS NUGROuP*INOUT. IF THE REQUEST WAS 
FORMATTEO SLIGHTLY DIFFERENTLY AS: 

~CHG 

THE RESULT WOULD BE THAT RELATIVE F-CYCLE (-2) OF FILE 
MASTER.INPUT BECOMES RELATIVE F-CYCLE (+0) OF NUGROUP*INOUf. 
RELATIVE F-CYCLE (-3) OF MASTER*INPUT BECOMES RELATIVE F-CYCLE 
(-1) OF NUGROUP*INOUT. MASTER DIRECTORY REFERENCES TO F-CYCLE 
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(-2) AND OLOER FOR MASTER*INPUT ARE DELETED. MASTER DIRECTORY 
ENTRIES FOR A~L EXISTING F-CyCLES OF NUGROUP*lNOUT ARE 
ESTABLISHED. ANY F-CYCLE DESIGNATION GIVEN FOR NUGROUp*INOUT 
OTHER THAN (+0) WILL BE TREATED AS IF IT WERE A (+0) DESIGNATION. 

IF NUGROUP*INOUT IS THE NAME OF A PREVIOUSLY CATALOGUED FILE, THE 
REQUEST WILL BE TREATED AS AN ILLEGAL REQUEST AND WILL BE IGNOREO. 
WHERE FILEA:FILEB IN A ~CHG REQUEST AND THE F-CYCLE OESIGNATIO~S 
ARE DIFFERENT: 

FILE B CONOITIONS 

-----------------/ F-CYCLE NOT 
/ SPECIFIED' (+0) OR 
/ ABSOLUTE EQUIVALENT 

IF-CYCLE ("N) 
I OR ABSOLUTE 
/ EQUIVAl.ENT 

-----------------------------------------------.-------------F F-CYCLE NOT / 
I SPECIFIED,(+O)/ 

I REQUEST ILLEGAL AS 
I CYCLE CANNOT BE GIVE 
I A LOWER RELATIVE F­
I CYCLE DESIGNATION. 

L OR ABSOLUTE / 
E I 
A EQUIVALENT I 
A I 

I THE REQUEST 
I WILL BE IGNORED, 

------------------~--------.---.--------------------------.--C F-CYCLE (-N) 
o OR ABSOL.UTE 
N EQUIVALENT 
o 
I 
T 
I 
o 
N 
5 

I A~L F-CYCLES NEWER / REQUEST Il.~EGAL. AS 
I THAN (-N) WILL BE I ABOVE ROUTINE WILL 
I OELETED. F-CYCLE I ONLY ACCEPT FILES 
/ (-N) WILL BECOME I F-CYCLE DESIGNATION 
/ RELATIVE F-CYCLE (+0) I EQUIVAL.ENT 
I THE NEXT O~DER F-CYCLE / TO (+0) • 
I WIL~ BECOME (-1) ETC, I 
I THE MASTER DIRECTORY I 
I WIl.L. BE ADJUSTED TO I 
I REFLECT THESE CHANGES I 

------------------------------------------------------------. 
THE EFFECT OF THE QCHG REQUEST SO DEFINED WILL BE TO DELETE NEWER 
F-CYCLES OF A FILE. THIS FACI~ITY ENAB~ES THE USER TO PURGE A 
FILE OF A BAD VERSION OR VERSIONS WITHOUT AFFECTING BACKUP 
VERSIONS. THIS REQUEST ESSENTIAL.LY CHANGES THE F-CYC~E AS OTHER 
QCHG COMBINATIONS CHANGE THE NAME OR THE SECURITY KEY. THEREFORE, 
A CHANGE REQUEST FORMATTED AS: 

QCHG 

WOULD CAUSE F-CYCLES (+0) AND (-1) TO BE DROPPED AND F~CYCLE (-2) 
TO BE REDESIGNATED AS (+0), F-CYCLE (-3) TO BE REDESIGNATED AS 
(-1), ETC. 
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SOME TYPICAL USES OF THE ;CHG PROCESSOR CALL STATEMENT ARE AS 
FOLI.OWS: 

(1) r.1CHG OLQPROG.,NEWNAME, 

THE FILE WHOSE EXTERNAL NAME IS O~DPROG IS NOW TO BE 
KNOWN AS FI~E NEWNAME. THE MASTER DIRECTORY WILL BE 
ALTERED TO REFLECT THE CHANGE, 

PROGFILE.SUBRTN/ONE"STANOARD/'RIMARY 

THE RELOCATABLE, ABSOLUTE AND SYMBOLIC ELEMENTS OF FILE 
PROGFILE, IDENTIFIED BY ELEMENT NAME SUBRTN, VERSION ONE, 
ARE TO HAVE THEIR NAMES CHANGED TO ELEMENT NAME STANDARD, 
VERSION PRIMARy, 

PROGFILE.SU6RTN/ONE,.STANDARO 

THIS EXAMPLE IS THE SAME AS (2) EXCEPT THAT THE ELEMENTS 
WILL HAVE NO NEW VERSION DESIGNATION. 

(".) falCHG,R PROGFILE,SUBRTN/ONE,/PRIMARY 

THIS EXAMPLE IS THE SAME AS (2) EXCEPT THAT ONLY THE 
RELOCATABLE ELEMENT IS AFFECTED AND ONLY THE VERSION 
DESIGNATION IS CHANGED FROM ONE TO PRIMARY, THE ELEMENT 
NAME WILL REMAIN THE SAME. 

FILE1.FIRSTPART,.LASTPART/XYZ 

IN THIS EXAMPLE THE SYMBOLIC ELEMENT OF FILE FILEl NAMED 
FIRSTPART IS TO HAVE ITS IDENTIFICATION CHANGEO TO 
ELEMENT LASTPART, VERSION XYZ. 

THE QPRT C9MMANO OPERATES ON THE MASTER FI~E DIRECTORY AND 
CAUSES ALL OR SELECTED INFORMATION RETAINEO FOR CATALOGUED FILES 
TO BE pRINTED. FOR A PROGRAM Fl~E, THERE ARE TWO SPECIAL OPTIONS 
WHICH LIST EITHER THE TABLE OF CONTENTS OR THE TEXT OF A SPECIFIED 
SYMBOLIC ELEMENT. THE MASTER FILE DIRECTORY IS NOT USED FOR THESE 
TWO SPECIAL OPTIONS. 

14,3,6,1, FORMATTING THE ~PRT STATEMENT 

THE ~PRT STATEMENT HAS THE FOLLOWING GENERAL FORMAT: 

QPRT,OPTIONS SPEC1, SPEC2,."SPECN 
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THE AVAILABLE OPTIONS ARE: 

T - LIST THE TABLE OF CONTENTS FOR THE PROGRAM FILE 
NAMED IN SPEC1. ADDITIONAL PROGRAM FILES MAY BE 
SPECIFIED IN SPEC2, ETC. 

(NO OPTION) - LIST A SYMBOLIC ELEMENT. SpECl IS FN.EN/V(C), 
ONLY ONE ELEMENT MAY BE LISTED BY THIS OPTION. 
RELOCATABLE AND ABSOLUTE E~EMENTS WILL NOT BE 
LISTEO. 

F 

p 

N 

- LIST THE MASTER FILE DIRECTORY ITEM FOR THE FILE 
NAMEO IN SPEC1. KEYS MUST BE PROVIDED. 
ADDITIONAL FILES MAY BE SPECIFIED IN SPECa, ETC. 

- LIST ALL THE MASTER FI~E DIRECTORY ITEMS FOR THE 
PROJECT NAMED IN SPEC1. THE SECURITY KEYS IN THE 
ITEMS ARE NOT LISTED, ONLY ONE PROJECT MAY BE 
NAMEO wITH THIS OPTION, 

~ LIST ALL THE MASTER FILE DIRECTORY ITEMS FOR THE 
ACCOUNT NUMBER NAMED IN SPEC1. THE SECURITY KEYS 
IN THE ITEMS ARE NOT LISTED. ONLY ONE ACCOUNT 
NUMBER MAY BE NAMED WITH THIS OPTION. 

(NO OPTION) - ~IST A~L THE MASTER FILE DIRECTORY ITEMS. NO 
SPECIF,lCATIONS FIELDS ARE REQUIRED. THE SECURITY 
KEYS IN THE ITEMS ARE NOT LISTED. 

Q • THIS OPTION IS RESERVED FOR USE BY AN 
INSTAL~ATION MANAGER OR HIS DELEGATE WHEN HE MUST 
SEE THE SECURITY KEYS IN THE MASTER FILE 
DIRECTORY ITEMS, A SPECIAL KEY MAY BE SELECTED 
AT SYSTEM GENERATION TIME AND STORED WITHIN T~E 
EXECUTIVE, WHEN THE Q OPTION IS USED, THIS K!Y 
MUST BE GIVEN AS SPECl IN THE STATEMENT. 

THE Q OPTION USED ALONE IMPLIES ALL OF THE MASTER FILE OIR~CTOAY 
IS TO BE LISTED, QP, OR QN REGUIRE SPECl PLUS ANY SPECIFICATIONS 
NEEDED FOR p, OR N WRITTEN TO START IN THE SPEC2 FIELD AND ON. 

1~.3,6.2. EXAMPLES OF QPRT STATEMENTS 

SOME TYPICAL USES OF THE ~PRT STATEMENT ARE SHOWN BE~OW. 

(1) QPRT,T PROGFILE. 

THE TABLE OF CONTENTS OF THE PROGRAM FILE NAMED PROGFILE 
ARE LISTED, THE ENTRIES FLAGGED AS DELETED ARE LISTED AS 
WELL AS THE ACTIVE ENTRIES. PROCEDURE TABLE AND ENTRY 
POINT TABLE ENTRIES FOLLOW THE ELEMENT TABLE ENTRIES. 
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THE LATEST CYCLE OF SYMBOLIC ELEMENT SAM, VERSION XYZ IN 
PROGFILE, IS LISTED. 

(3) IilPRT,P 13&0 . 

ALL THE MASTER FILE DIRECTORY ITEMS FOR PROJECT 1360 ARE 
LISTED WITHOUT SECURITY KEY INFORMATION, 

EUREKA, 1360 

THE SPECIA~ KEY EUREKA HAS BEEN SELECTED BY THIS 
INSTALLATION TO BE USED TO MAKE FILE SECURITY KEYS 
AVAILABLE WHEN THE ITEMS FOR PROJECT 1360 ARE LISTED, 

THE QPACK COMMAND CAUSES ALL DELE TEO ELEMENTS TO BE PHYSICALLY 
REMOVEO FROM A PROGRAM FILE ON FASTRANO ANO REVISES THE TABLE OF 
CONTENTS TO INCLUDE ONLY THE NON~OELETEO ENTRIES, PROCED~RE TABLE 
ENTRIES ARE REMOVED IF THEY ARE FLAGGED AS OELETED OR POINT TO 
DELETED ELEMENT TABLE ENTRIES. THE COMPLETE ENTRY POINT TABLE IS 
REMOVED. IF THE NEWLY PACKED FILE IS TO BE USED AS A LIBRARY IT 
MUST BE REPREPAREO. 

14.3.7.1. FORMATTING THE ~PACK STATEMENT 

THE QPACK STATEMENT IS USED IN THE FOLLOWING FORMAT: 

~PACK FILEA. 

FILEA IS THE NAME OF THE FILE TO BE PACKED. MORE THAN ONE FILE 
MAY BE NAMED IN A ~PACK STATEMENT. THE ACTUAL PACKING FUNCTION 
WILL CONSIST OF THE REWRITING OF SOME, THOUGH NOT NECESSARILY ALL, 
ELEMENTS, AND A REWRITING OF THE TABLE OF CONTENTS. FILES BEING 
PACKED MUST BE PROGRAM FILES. 

14.3.7.2. EXAMPLE OF THE ~PACK STATEMENT 

A TYPICAL USE OF THE QPACK STATEMENT IS SHOWN aE~OW. 

~PACK PROGR1., PROGR3.,UPROGRAM. 

THE PROGRAM FILES PROGR1, PROGR3, ANO UPROGRAM ARE TO BE PACKED, 
DELETED ELEMENTS ARE TO BE DROPPED, THE TAB~ES OF CONTENTS ARE TO 
BE RECONSTRUCTED AND ANY ASSIGNABLE GRANULES OF MASS STORAGE 
RELEASED BY THE PACKING FUNCTION ARE TO BE RETURNED TO THE SYSTEM 
FOR REASSIGNMENT. 
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1,+.3,8. filPREP 

THE ~PREP COMMAND IS USED TO 'PREPARE' A PROGRAM FILE , ON 
FASTRAND FOR SUBSEQUENT REFERENCING BY THE CO~LECTOR. THE QPREP 
STATEMENT CAUSES AN ENTRY POINT TABLE TO BE GENERATED WHICH 
CONTAINS ALL THE ENTRY POINTS (EXTERNAL DEFINITIONS) OF ALL 
RELOCATABLE ELEMENTS IN THE FILE, 

A FILE MUST BE PREPARED WHEN ELEMENTS IN THE FILE ARE 19 BE 
ADDEO TO A PROGRAM COLLECTION FROM THAT FILE MERELY BY REFER­
ENCING AN ENTRY POINT IN THE E~EMENT. THE FI~E MUST ALSO BE NAMED 
ON A 'LIB' COLLECTOR CONTRO~ STATEMENT FOR THE AUTOMATIC 
INCLUSION, IF ALL DESIRED ELEMENTS FROM THE FILE ARE INCLUDED IN 
THE COLLECTION AS A RESU~T OF SOURCE LANGUAGE STATEMENTS, THE FILE 
NEED NOT BE PREPAREO. 

THE ADDITION OF ANY RELOCATABLE ELEMENTS TO THE PROGRAM LIBRARY 
CAUSE THE ENTRy POINT TABLE TO BECOME INCOMPLETE, THE LIBRARY 
MUST THEN BE PREPARED, IF DESIRED, IN ORDER THAT THE ENTRY POINT 
TABLE REFLECT THE ADDITIONAL ENTRY POINTS OF THE THE ELEMENT 
A'ODED. 

1~.3.a.l. FORMATTING THE ~PREP STATEMENT 

THE ~PREP STATEMENT IS USED AS FOLLOWS: 

~PREP FILEA. 

FILEA IS THE NAME OF A PROGRAM FILE. IF THIS FIELD 15 BLANK, THE 
RUN TEMPORARY PROGRAM FILE IS ASSUMED. IN ITS PROCESSING, ~PREP 
WILL REVIEW ALL RELOCATABLE ELEMENTS, EXTRACT ALL ENTRy POINTS AND 
CREATE A NEW ENTRY POINT TABLE. MORE THAN ONE PROGRAM FI~E MAy BE 
NAMED IN A ;PREP STATEMENT, 

1~.3,8.2, EXAMPLES OF THE ~PREP STATEMENT 

(1) r.1PREP 

ALL THE ENTRY POINTS IN THE RUN-TEMPORARY FILE ARE PUT 
INTO THE ENTRY POINT TABLE, 

(2) ~PREP A,B 

AN ENTRY POINT TABLE IS CREATED FOR FILE A AND ALSO FOR 
FILE B, 

lq..3.9. II1PCH 

THE ;PCH COMMAND CAUS~S A SYMBOLIC, RELOCATABLE, OR ABSOLUTE 
ELEMENT OF A PROGRAM-FILE ON FASTRAND TO BE PUNCHED OUT IN 80 
COLUMN PUNCH-CARD FORMAT. 
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THE ALLOWABLE OPTIONS FOR THE QPCH STATEMENT ARE tR. (RELOCATABLE 
ELEMENT), '5' (SYMBOLIC ELEMENT), AND 'A' (ABSOLUTE ELEMENT>. 
OPTIONS WILL INDICATE THE TYP~ OF ELEMENT TO BE PUNCHED. ANY OR 
ALL OPTIONS MAY BE USED IN A ~PCH STATEMENT. THE FIELD FILENAME 
WILL BE A PROGRAM FILE. IF THE FIELD IS BLANK, THE RUN·TEMPOR~RY 
PROGRAM-FILE IS ASSUMED. THE FIELD ELEMENT WILL BE THE NAME OF 
THE ELEMENT TO BE PUNCHED. THE FIELD VERSION IS THE VERSION NAME 
AND NEED BE PRESENT ONLY IF REQUIRED TO FURTHER IDENTIFY THE 
ELEMENT. THE FIELD (CyCLE) WILL SPECIFY THE CYCLE NUMBER TO Be 
PUNCHED IF A SYMBOLIC ELEMENT IS CALLED FOR, IF THE FIELD IS 
ABSENT, THE LATEST CYCLE WI~L BE PUNCHED. ONLY ONE ELEMENT NA~E 
MAY BE REQUESTED BY A SINGLE ~PCH STATEMENT. EACH ELEMENT PUNeHED 
WILL BE PRECEDED BY AN 'ELT' CARD WHICH WILL IDENTIFY THAT 
ELEMENT. 

1~,3.9.2. EXAMPLES OF THE QPCH STATEMENT 

SOME TYPICAL USES OF THE QPCH PROCESSOR CONTROL STATEMENT ARE 
SHOWN BELOW. 

(1) QPCH,RA PROGA,SAM/XYZ 

THE RELOCATABLE ANO ABSOLUTE ELEMENTS NAMED SAM, VERSION 
XYZ OF PROGRAMwFILE PROGA ARE TO BE PUNCHED. 

DUMP/10K 

THE LATEST CYCLE OF THE SYMBOLIC ELEMENT DUMP, VERSION 
10K, OF THE RUN-TEMPORARY PROGRAM~FILE IS TO BE PUNCHEe. 

(3) ~PCH,ARS MAINPROG.LISTINGC10) 

THE RELOCATABLE AND ABSOLUTE ELEMENTS AND CYCLE 10 OF THE 
SYMBOLIC ELEMENT NAMED LISTING OF PROGRAM-FILE MAINPROG 
ARE TO BE PUNCHED. 

THIS DIRECTIVE CAUSES FUR/PUR TO REMOVE ALL ELEMENTS FROM THE 
NAMED FILE AND RESTORE THE FILE TO ITS INITIAL CONDITION. THE 
FILE WILL BE CONSIDERED AS EMPTY AND AVAILABLE FOR USE ~UST AS IT 
WAS AT THE BEGINNING OF THE RUN. 
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THIS STATEMENT IS PROVIDED PRIMARI~Y FOR USE ON TEMPORARY 
PROGRAM FILES WHICH MAY BE USED AS SCRATCH AREAS DURING A RUN, 

PAGE: 

14,3,10,1. FORMAT OF QERS 

QERS SPEC1 

WHERE SPEC1 IS THE NAME OF A FILE ASSIGNED TO THIS RUN. 

14,3.10,2, EXAMP~E OF AN ~ERS STATEMENT 

SERS FIL.EA, 

REMOVE A~L TRACES OF DATA IN 'FIL.EA' SUCH THAT IF IT WERE TO BE 
COPIED A BLANK FILE WOULD RESULT ON THE OUTPUT SIDE, 

14,3,11. ~CYCLE 

THE QCYCLE STATEMENT IS UsED TO SPECIFY THE NUMBER OF UPDATE 
CYC~ES TO BE MAINTAINED FOR A SYMBOLIC PROGRAM FILE E~EMENT OR TO 
CHANGE THE NUMBER OF F~CYCLES RETAINED FOR A DATA FIL.E. 

A STANDARD CAN BE ESTABLISHED AT SYSTEM GENERATION (SEE 18.1.31 
FOR BOTH F-CYCLES AND SYMBO~IC ELEMENT CORRECTION CYCLES, T~E 
QCYCLE COMMAND NEED NOT BE usEe UNLESS THE STANDARD IS TO BE 
CHANGED FOR A SPECIFIC FIL.E oR A SPECIFIC SYMBOLIC PROGRAM 
ELEMENT. 

IF THE NUMBER OF CYC~ES IN EXISTENCE AT THE TIME THE QCYC~E 
COMMAND IS EXECUTED IS GREATER THAN THE NEW NUMBER SPECIFIED, THE 
NUMBER IN EXISTENCE WILL BE REDUCED. 

F-CYCLE MANIPULATION IN ~CYCLE REQUESTS 

;CYCLE REQUESTS WHICH CHANGE THE NUMBER OF BACKUP F-CYCLES TO 
BE RETAINED FOR A FILE ARE TREATED ACCORDING TO THE CONDITIONS SET 
IN THE FO~LOWING MATRIX, FOR A REQUEST: 

Ii1CYCLE FILEA,N 

N):NUMBER OF CYCLES 
CURRENTLY RETAINED 

N( NUMBER OF CICLES 
CURRENTLY RETAINED 

---------------------------------------.------------CHANGE MAXIMUM NO. OF / 
F-CYCLES FIELD IN DIRECTORYI 
ENTRY FOR EACH F·CYC~E I 

I 
I 

CHANGE MAX. NBR. OF 
F-CYC, FIELD IN DIR. 
ENTRY FOR(N) NEWEiT 
AND OE~ETE A~L O~DER 
F.CYC~E REFERENCES. 

._-----_ .. ------------------------------------------
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CURRENTLY HAS 5 F·CYCLES, THE REQUEST: 

QCYCLE MASTER*INPUT,~ 

PAGE: 

WOULD RESULT IN THE RETENTION OF RELATIVE F-CYC~ES (+0), (-1), AND 
'-2) AND THE DELETION OF RELATIVE F-CYCLES (-3 AND (-~). THE 
'MAXIMUM NO, OF F~CYCLES' FIELD IN THE MASTER DIRECTORy ENTRIES 
FOR THE RETAINED F-CYCLES WILL BE CHANGED TO~. IF, HOWEVER, THE 
REQUEST WAS: 

~CYCLE MASTER*INPUT,9 

NO F-CYCLES WOULD BE DELETED. ONLY THE FIELD 'MAXIMUN NO. OF 
F-CYCLES, IN EACH MASTER DIRECTORY ENTRY FOR AN F-CYCLE OF THE 
FILE WOULD BE CHANGED TO 9. 

1~.3.11.1. FORMATTING THE QCYCLE STATEMENT 

THE ~CYCLE STATEMENT IS USEe IN THE FOLLOwING FORMAT: 

filCYCLE FILEA.ELEMENT/VERSION,N 

IF ELEMENT ANO VERSION NAMES ARE OMITTED, IT IS THE MAXIMUM 
F-CYCLE FIELD IN THE MASTER FILE DIRECTORY WHICH 15 TO BE CHANGED. 
IF ELEMENT AND/OR VERSION NAMES ARE INCLUDED, IT 15 THE CYCLE 
LIMIT IN THE ELEMENT TABLE ENTRY IN THE TABLE OF CONTENTS OF A 
PROGRAM FILE WHICH IS TO BE CHANGED. 

N IS THE MAXIMUM NUMBER OF CYCLES OR F-CYCLES TO BE RETAINED. 

1~.3.11.2. EXAMPLES OF THE ~CYCLE STATEMENT 

(1) ,.,CYCL.E 

THIS COMMAND INFORMS THE SYSTEM THAT THREE (~) F-CYCLES 
ARE TO BE RETAINED FOR THE CATALOGUED CATA FILE MAINDATA. 

(2) folCYCLE BASEPROG.SYMBOL/A221,10 

THIS COMMAND TE~LS THE SYSTEM THAT TEN (10) UPDATE CYCLES 
ARE TO BE RETAINED FoR THE SYMBOLIC ELEMENT SYMBOL, 
VERSION 'A221 t OF PROGRAM FILE BASEPROG. 

THE QFIND COMMAND WILL LOCATE A SPECIFIC ELEMENT OF AN ELEMeNT 
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FILE ON MAGNETIC TAPE. WHEN THE ELEMENT 15 FOUND THE TAPE WI~L BE 
POSITIONED SO THAT A READ FORWARD WIL~ BRING THE LABEL BLOCK INTO 
MAIN STORAGE. 

1~.3.12.1. FORMATTING THE QFINO STATEMENT 

THE ~FIND STATEMENT IS USED IN THE FOLLOWING FORMAT; 

~FIND'OPTION FIL~A.ELEMENT/VERSION 

THE ALLOWABLE OPTIONS, DENOTING ELEMENT TYPE ARE .R. 
(RELOCATABLE ELEMENT), 'S' (SYMBOLIC ELEMENT) AND 'A' (ABSOLUTE 
ELEMENT), ONE (AND ONLY ONE) MUST BE PRESENT, 

THE FIELD FILEA MUST BE THE NAME OF AN ELEMENT FILE ON TAPE. 
THE FIELDS ELEMENT AND VERSION IDENTIFy THE PARTICULAR ELEMENT 
SOUGHT. VERSION MAY BE ELIMINATED IF NOT NEEDED TO UNIQUELY 
IDENTIFY THE ELEMENT. 

1~.3.12.2. EXAMPLE OF THE QFIND STATEMENT 

A TYPICAL USE OF THE QFIND STATEMENT IS SHOWN BELOW; 

E~TFILE.B~ITZ/CLOTH 

THE SYSTEM IS TO FINO THE SYMBOLIC ELEMENT BLITZ, VERSION CLOTH ON 
£LEMENT FILE ELTFILE. WHEN THE ELEMENT IS FOUND, THE Fl~E WILL BE 
POSITIONED SO THE NEXT READ WILL BRING IN THE LABEL BLOCK WHIC~ 
PRECEDES THE TEXT PERTAINING TO ELEMENT BLITZ. VERSION CLOTH, 

1'+,3,13, r.lMOVE 

THE QMOVE COMMAND WILL MOVE ANY MAGNETIC TAPE FILE FORWARD OR 
BACKWARD OVER A SPECIFIED NUMeER OF END OF FI~E MARKS. 

1~.3,13.1, FORMATTING THE ~MOVE STATEMENT 

THE QMOVE STATEMENT IS USED IN THE FOLLOWING FORMAT] 

SMOVE,OPTION FILEA.,N 

IF THE OPTION FIELD IS OMITTED THE TAPE IS MOVED FORWARQ. IF 
THE TAPE IS TO BE MOVED BACKWARD, THE OPTION IS 'B', 

FILEA IS THE NAME OF THE TAPE FILE TO BE POSITIONED, AND N IS 
THE NUMBER OF END OF FILE MARKS (DECIMAL) PAST WHICH THE TAPE IS 
TO BE MOVED. 
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1~.3.13.2t EXAMPLES OF THE ~MOVE STATEMENT 

SOME TYPICAL USES OF THE iMOVE STATEMENT ARE: 

(1) QMOVE PAYROL.L.,2 

14 
SEC TION: PAGE: 

THIS STATEMENT WILL CAUSE THE TAPE FILE, PAYROL~, TO SE 
MOVED FORWARD pAST TWO ENO OF FilE MARKS, 

(2) ~MOVE,B HARRY,l 

THIS STATEMENT MOVES TAPE FILE HARRY BACKWARD PAST ONE END 
OF FIL.E MARK. IF A FORWARD READ 15 NOW EXECUTED AN END OF 
FILE STATUS WILL SE RETURNED, 

NOTE: THE SYSTEM MAKES NO CHECK OF THE INFORMATION PASSED WHEN 
SEARCHING FOR END OF FILE MARKS. THE uSER MUST BE SURE THAT THE 
TAPE CONTAINS AT LEAST 'N' END OF FILE MARKS, 

THE QREWINO COMMAND REWINOS ANY MAGNETIC TAPE FI~E' WITH OR 
WITHOUT INTERL.oCK, 

1~.3,1~.1. FORMATTING THE QREWINO STATEMENT 

THE QREWINO STATEMENT MAY BE USED TO REWIND ANY TAPE FILE. THE 
FORMAT OF THE QREWIND STATEMENT IS AS FOLLOWS: 

QREwIND,OPTION Fl~EA.,FI~EB"t" 

THE ON~Y AL~OWABLE OPTION FOR THE QREWIND COMMAND IS tIt WHICH IS 
USED TO SPECIFY A REWIND-WITH-INTERLOCK. THE ABSENCE OF THE '1' 
OPTION DENOTES NO INTERLOCK. PARAMETERS FILEA AND FILEB ARE T~E 
NAMES OF THE FILES TO BE REWOUND. MORE THAN ONE FILE MAY BE 
REFERENCED IN A ~REWIND STATEMENT. EACH FI~E REFERENCED MUST BE 
ON TAPE WITH A MOUNTED REEL. 

1~.3.1~.2. EXAMPLES OF ~REWINO STATEMENTS 

SOME TYPICAL EXAMPLES OF THE QREWIND PROCESSOR CALL STATEMENT 
ARE AS FOLL.OWS: 

(1) ~REWIND,I PROGRAMFIL.,DATA1.,OATA3. 

THE TAPE FILES, PROGRAMFIL, DATAl AND OATA3 ARE TO BE 
REWOUND-WITH-INTERLOCK. 
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(2) ~REWIND ONlYFl~E. 

SECTION: 

THE TAPE FX~E ON~YFILE IS TO BE REWOUND WITHOUT 
INTERLOCKING, 

1".3.15. QMARK 

14 
PAGE: 

THE QMARK COMMAND WRITES 2 EOF MARKS ON A MAGNETIC TAPE FILE 
AND BACKSPACES OVER THE SECOND EOF MARK. 

14.3,15,1. FORMATTING THE QMARK STATEMENT 

THE FORMAT FOR USING THE QMARK STATEMENT TO WRITE AN ENO OF 
FILE MARK ON. A TAPE FILE IS AS FOLLOwSS 

JilMARK FILEA. 

THE FIELD FILEA MUST CONTAIN THE NAME Of A TAPE FI~E. MORE THAN 
ONE FILE MAY BE CAL~EO IN A ~MARK STATEMENT, BUT EACH MUST BE 
MOUNTED AND PRE-POSITIONED, 

1",3.15.2. EXAMPLE OF THE QMARK STATEMENT 

A TYPICAL USE OF THE ~MARK PROCESSOR CALL STATEMENT IS SHOWN 
BELOW: 

It1MARK 

THE THREE TAPE FI~ES, OATA1, TAPEFILE AND ELTFILE, CURRENTLY 
MOUNTED, ARE TO HAVE END OF FILE MARKS WRITTEN ON THEM AT THEIR 
PRESENT POSITIONS ON THEIR TAPE HAND~ERS, 

THE ~C~OSE COMMAND COMBINES THE FUNCTIONS OF QMARK AND ;REWIND. 

1~,3,16.1, FORMATTING THE ;CLOSE STATEMENT 

THE ~C~OSE STATEMENT IS USED IN THE FOLLOWING MANNER: 

~C~OSE,OPTION FILEA. 

THE FIE~O FILEA IS THE NAME OF A MOUNTED TAPE FI~E. MORE THAN ONE 
FI~E MAY BE NAMED IN A ~CLOSE STATEMENT. TWO EOF MARKS WILL BE 
WRITTEN ON THE TAPE AT THE PLACE IT IS POSITIONED TO WHEN THE 
~CLOSE CALL IS GIVEN. THE TAPE IS THEN REWOUND WITH OR WITHOUT 
INTERLOCK, AN 1 OPTION CAUSES THE TAPE ASSIGNED TO THIS FILE TO 
BE REWOUND TO THE UNLOAD POINT. 
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1~.3t16.2. EXAMPLE OF THE QC~OSE STATEMENT 

14 
SECTION: 

THE FOLLOWING IS A TYPICAL USE OF THE ~CLOSE STATEMENT: 

rilCLOSE TAPEFILE. 

PAGE: 

TWO END OF FILE MARKS WILL BE WRITTEN ON THE TAPE FILE TAPEFILE 
AND IT WILL BE REWOUND WITHOUT INTERLOCK, 
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15. AUXILARY PROCESSORS 

15.1, THE COLLECTOR 

15.1.1. GENERAL 

THE COLLECTOR FOR THE UNIVAC 1108 IS DESIGNED TO PROVIOE THE 
USER A STRAIGHT-FORwARD MEANS OF COLLECTING AND INTERCONNECTING 
RELOCATABLE ELEMENTS TO PRODUCE A PROGRAM WHICH IS IN A FORM READY 
FOR EXECUTION UNDER CONTROL OF THE 1108 EXECUTIVE SYSTEM, THIS 
PROGRAM FORM IS CALLED AN ABSOLUTE ELEMENT. INTERNAL REFERENCES 
ARE LINKED TOGETHER AND NO MODIFICATION IS NECESSARY TO LOAD TNE 
PROGRAM ANYWHERE IN CORE, OPTIONALLY, THE COLLECTOR CAN BE usee 
TO PRODUCE A RELOCATABLE ELEMENT FROM A COLLECTION OF SEVERAL 
RE~OCATABLE ELEMENTS. 

THE COLLECTOR IS CONCERNED WITH THREE BASIC INPUTS. THESE ARE: 

1) PARAMETERS FROM THE EXECUTIVE CONTROL STATEMENT CA~SlNG 
THE COLLECTION, 

2) SOURCE LANGUAGE CONTROL STATEMENTS. 
3) RELOCATAB~E ELEMENTS FROM A VARIAB~E NUMBER OF SOURCES. 

ALL OF THESE INPUTS ARE DISCUSSED IN DETAIL LATER. HOWEVER, A 
BRIEF DESCRIPTION OF EACH IS GIVEN HERE FOR INTRODUCTORY PURPOSES. 

BASICALLY, THE COLLECTOR IS CALLED WHENEVER A QMAP EXECUTIVE 
CONTROL STATEMENT IS ENCOUNTERED WITHIN A CONTROL INPUT FILE. THE 
EXECUTIVE CONTRO~ STATEMENT INTERPRETER DECODES THE COMMAND, 
SEPARATING FIELDS ANO IDENTIFYING TEMPORARY, SYSTEM-CREATED FILES 
FOR THE COLLECTOR. THIS INFORMATION IS THEN PASSED ALONG TO T~E 
COL~ECTOR WHEN IT IS GIVEN CONTROL. IT WILL BE NOTED IN 
SUBSEQUENT DISCUSSION THAT THE INFORMATION CONTAINED WITHIN THE 
~MAP CONTROL STATEMENT IS COMPREHENSIVE ENOUGH TO DIRECT THE 
ALLOCATION OF MOST PROGRAMS. 

FOR PERFORMING THE COLLECTION OF COMPLEX PROGRAMS WHICH REQUIRE 
RELOCATABLE INPUT FROM MANY sOURCES, CONSTRUCTION OF OVERLAY 
SEGMENTS, OR THE USE OF MULTIPLE LIBRARIES, THE USER MuST PREPARE 
A SET OF SOURCE ~ANGUAGE CONTRO~ STATEMENTS. NORMA~~Y, THESE 
STATEMENTS IMMEDIATELY FO~~OW THE QMAP EXECUTIVE CONTRo~ 
STATEMENT, HOWEVER, THE COLLECTOR OR THE PROGRAM FI~E UTILITY 
ROUTINES CAN BE DIRECTEO TO P~ACE SUCH A SET OF STATEMENTS INTO A 
PROGRAM FILE AS AN ELEMENT, AND ON SUBSEQUENT CO~LECTIONS THE 
EXISTENCE OF THIS ELEMENT CAN BE MADE KNOWN VIA THE ~MAP EXECUTIVE 
CONTROL STATEMENT. COMPLETE CAPABILITIES ARE AVAILABLE THROUG~ 
THE COLLECTOR FOR UPDATING SUCH AN E~EMENT. THE PROCEDURE IS THE 
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SAME AS FOR UPOATING ANY OTHER SOURCE LANGUAGE (FORTRAN, COBO~, 
ETC.) ELEMENT PROCESSED BY THE SYSTEM, 

RELOCATABlE ELEMENTS TO ENTER INTO THE COL~ECTION ARE INDICATED 
TO THE COLLECTOR BY WAY OF THE TWO INPUT SOURCES JUST DESCRIBEO. 
RELOCATABLE ELEMENTS FROM LIBRARIES ARE A~WAYS INCLUDED 
SELECTIVELY, I,E" ON~Y WHEN AN EXTERNAL REFERENCE IS MADE TO AN 
EXTERNAL QEFINITION IN AN ELEMENT CONTAINED WITHIN A LIBRARY, USE 
OF THE SYSTEM RE~OCATABLE LIBRARY TO SATISFY EXTERNAL REFERENCES 
IS AUTOMATICALLY IMPLIED. THE USE OF USER LIBRARIES IS UNDER 
CONTROL OF A SOURCE LANGUAGE CONTROL STATEMENT TO THE COLLECTOR. 
ANY SPECIFIED USER LIBRARIES ARE ALWAYS SEARCHED BEFORE THE SYSTEM 
RELOCATABLE LIBRARY, 

THE OUTPUTS OF THE COLLECTOR ARE AS FOLLOWS: 

1) AN ABSOLUTE OR RELOCATAB~E E~EMENT 
2) A SOURCE LANGUAGE CONTROL ELEMENT AS DISCUSSED ABOVE. 
3) LISTING INFORMATION 

THE PRIMARY OUTPUT OF THE COLLECTOR IS THE RELOCATABLE OR 
ABSOLUTE ELEMENT WHICH RESULTS FROM THE COLLECTING AND ~INKING OF 
THE VARIOUS RELOCATABLE ELEMENTS, THIS ELEMENT IS GIVEN A NAME 
AND PLACED WITHIN A PROGRAM FILE FOR SUBSEQUENT USE. BOTH THE 
E~EMENT NAME AND THE FI~E IN WHICH THE ELEMENT IS PLACED MAY BE 
DICTATED BY THE USER. 

NORMALLY, THE COLLECTOR INCLUDES WITHIN AN ABSOLUTE ELEMENT, A 
SET OF TABLES FOR USE BY THE OIAGNOSTIC SYSTEM, AS DISCUSSEO 
~ATER, THIS OUTPUT CAN BE SUPPRESSED BY THE USER, 

FOR ANY ERROR CONDITION ENCOUNTERED, THE COLLECTOR PRODUCES AN 
ERROR MESSAGE WHICH IS PLACED IN THE USER'S LISTING OUTPUT FILe. 
IF A STORAGE ALLOCATION MAP IS REQUIRED' THE LISTING OF SUCH IS 
ALSO PLACED IN THE USER'S LISTING OUTPUT FILE. 

THE ENSUING SECTIONS DESCRIBE IN DETAIL THE EXECUTIVE CONTROL 
STATEMENTS INVO~VING THE CO~LECTOR, THE SOURCE LANGUAGE CONTROL 
STATEMENTS PROCESSEO By THE COLLECTOR, THE OPERATIONAL CHARACTER­
ISTICS OF IT, AND PROCEOURES FOR SEGMENTING A PROGRAM. 

15.1.2. EXECUTIVE CONTROL STATEMENTS 

15.1.2.1. THE ~MAP CONTROL STATEMENT 

THE QMAP EXECUTIVE CONTROL STATEMENT IS USED FOR SPECIFYING 
THAT THE COLLECTOR IS TO BE USED TO COM6INE A SET OF RELOCATABLE 
ELEMENTS INTO A SINGLE ABSOLUTE ELEMENT, OR INTO A SINGLE 
RELOCATABLE ELEMENT. THE FORMAT OF THE ~MAP CONTROL STATEMENT IS: 

QMAP, OpTIONS FILE1.ELT1/VERS1(CYCLE), FI~E2.E~T2/VERS2,' 
FILE3.ELT3/VERS3(CYCLE3) 
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I INTRODUCE SOURCE LANGUAGE ELEMENT INTO PROGRAM FILE FROM 
THE CONTROL STREAM. THE FIRST FIELD IDENTIFIES THE 

E~EMENT. THE THIRD FIE~O NEVER APPEARS. 
U PRODUCE A NEW CYC~E OF THE SOURCE ~ANGUAGE ELEMENT. 
L PRODUCE A COMPLETE LISTING CONTAINING A SUMMARY OF THE 

CORE SPACE uSED BY THE PROGRAM, THE SPACE ALLOCATED TO 
EACH ELEMENT, AND THE ABSO~UTE OEFINITION OF ALL 
EXTERNAL DEFINITIONS. 

N PRODUCE NO LISTING, OIAGNOSTIC MESSAGES ARE A~WAYS 
PRINTED. IF NEITHER ~ NOR N ARE CODED, ONLY SUMMARY 
INFORMATION WILL BE PRINTED. 

A ACCEPT THE RESULTS OF THE COLLECTION SO LONG AS AN 
ABSOLUTE E~EMENT IS PRODUCED. 

X DO NOT EXECUTE THE REMAINOER OF THE RUN IF ERRORS ARE 
DETECTED. IF NEITHER A OR X IS CODED, THE OCCURENCE OF 
AN ERROR wILL INHIBIT EXECUTION OF THE PROGRAM BUT WIL~ 
ALLOW CONTINUATION OF THE RUN, 

Z INHIBIT GENERATION OF THE DIAGNOSTIC INFORMATION NORMALLY 
PROVIDED TO THE DIAGNOSTIC SYSTEM. 

R PRODUCE A RELOCATABLE E~EMENT RATHER THAN AN ABSOLUTE 
ELEMENT, 

E ALLOW PROGRAMS THAT EXCEED THE ADDRESS 65535 TO BE 
EXECUTED. 

D GIVE A DIAGNOSTIC MESSAGE FOR AL~ POSSIBLE ADORESS FIELDS 
THAT ARE GREATER THAN 65535. 

THE FIELD 'FILE1.ELT1/VERS1(CYCLE), NORMALLY IDENTIFIES THE 
SOURCE INPUT E~EMENT AND THE FILE IN WHICH IT IS ~OCATED. WHEN­
EVER THE I OPTION IS USED' THIS FIELD INSTEAD IDENTIFIES THE 
SOURCE OUTPUT ELEMENT AND THE FIELD 'FILE~.ELT3/VERS3(CYCLE3)' 
DOES NOT APPEAR, 

THE FIELD 'FILE2.ELT2/VERS2. IS USED TO SPECIFY THE OUTPUT 
FILE, 'FI~E2' AND THE ELEMENT IDENTIFICATION. 'ELT2/VERS2.,FOR THE 
RESULTING ABSOLUTE OR RELOCATABLE ELEMENT. 

THE FIELD 'F1LE3.ELT3/VERS3(CYCLE3)' IS USED TO SPECIFY THE 
OUTPUT FILE, 'FILE3' AND THE ELEMENT IDENTIFICATION, 'ELT3/VERS3 
(CYCLE3)', FOR A SOURCE LANGUAGE OUTPUT E~EMENT. 

THE STANDARD SYSTEM DROPOUT RULES APPLY TO ALL THREE OF THESE 
FIELDS. 

SOME TYPICAL EXAMPLES INVO~VING THIS FORM OF THE ~MAP STATEMENT 
ARE AS FOL.LOWS: 

~MAP (SOURCE ~ANGUAGE FO~LOWS THIS CARD AND 
THE OUTPUT IS TO THE TEMPORARY FI~E.) 

~MAP'I FILEA.JOE 
(THE STATEMENTS FOL.LOWING THE QMAP STATEMENT 
ARE USED TO DIRECT THE COLLECTION AND ARE 
OUTPUT TO THE TEMPORARY FILE AS E~EMENT JOE, 
CYCLE l' THE ABSOLUTE OUTPUT IS TO A TEMPORARY 
FILE. ) 
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~MAP,U FILEA.~OE(6) 
(CYCLE 7 OF JOE IS PRODUCED USING CORRECTIONS 
FOLLOWING THE QMAP STATEMENT WITH BOTH OUTPUTS 
TO A TEMPORARY FILE,) 

QMAP JOE/Xyz,FILEA.JOE 

QMAP,R JOE,XX 

(ELEMENT JOE, VERSION XYZ, LATEST CYC~E, FROM A 
TEMPORARY FILE IS USED TO DIRECT THE COLLECTION 

OF THE ABSO~UTE ELEMENT ~OE WRITTEN INTO A 
TEMPORARY FILEA,) 

(ELEMENT JOE IN A TEMPORARY FILE IS USED TO 
DIRECT THE PRODUCTION OF A RELOCATABLE ELEMENT 
OUTPUT TO A TEMPORARY FILE) 

15.1.2.2, THE QXQT CONTROL STATEMENT 

FOR EXECUTING AN ABSOLUTE PROGRAM CREATED BY THE COLLECTOR, THE 
FO~LOWING CONTROL STATEMENT IS USEO: 

QXQTtOPTIONS FILE1.ELT1/VERSl 

ANY OPTIONS SPECIFIED ARE AVAILABLE TO THE USER'S PROGRAM 8Y TNE 
OPTS EXECUTIVE REQUEST WHENEVER IT IS INITIATED. THE FIELD 
'FILE1,ELT1/VERS1' SPECIFIES THE ABSOLUTE PROGRAM TO EXECUTE. THE 
SUB-FIELO 'FILEl' IS THE NAME OF THE FILE' 'ELT1/VERS1' IOENTIlIES 
THE ELEMENT. THIS FIELD IS THE COUNTERPART OF FILE2.ELT2/VERSa. 
IN THE ~MAP CONTROL STATEMENT. IF NO ELEMENT IS SPECIFIED, TM! 
ABSOLUTE ELEMENT IN THE FILE GIVEN (TEMPORARY IF NO FILE 
SPECIFIED) WILL BE LOADEO AND EXECUTED. IN THE ABSENCE OF AN 
ABSOLUTE ELEMENT THE RELOCATABLE ELEMENTS IN THE FILE ARE 
COLLECTEO ANO EXECUTED. IN THIS CASE THE OPTIONS ARE USED BY THE 
COL~ECTOR AND ARE ALSO AVAILABLE TO THE PROGRAM, SOME TYPICAL 
EXAMPLES OF THE USE OF THE ~XQT STATEMENT IN CON~UNCTI0N WITH THE 
;MAP STATEMENT ARE AS FOLLOWS: 

1) -.-. -..... 
rilMAP 
filXQT 

COMPILATIONS OR ASSEMBLIES TO PRODUCE 
RELOCATABLE E~EMENTS IN A TEMPORARY FILE. 
GENERATE AN ABSO~UTE ELEMENT, 
EXECUTE THE ABSOLUTE ELEMENT GENERATED ABOVE. 

2) ---. COMPILATIONS OR ASSEMBLIES PRODUCING 
RELOCATABLE ELEMENTS IN THE USER SPECIFIEO 
ELEMENT, FILEA. 

QMAP FILEA.SYMBOLIC,FILEA,XYZ 
GENERATE THE ABSOLUTE ELEMENT XYZ IN FILEA 
AS OIRECTED BY THE SOURCE ELEMENT SYMBOLIC. 

QXQT FIL.EA.XYZ 
EXECUTE THE ABSOLUTE ELEMENT GENERATEO ABOVE. 
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15,1,3. COL~ECTOR CONTRO~ STATEMENTS 

15.1,3,1. GENERA~ 

IN ADOITION TO THE INFORMATION SPECIFIED IN THE QMAp CONTROL 
STATEMENT, A SET OF SOURCE ~ANGUAGE CONTROL STATEMENTS CAN BE 
PROCESSED BY THE CO~LECTOR TO PROVIOE THE USER THE CAPABILITY GF 
CONTROLLING THE CONSTRUCTION OF EVEN THE MOST COMPLEX PROGRAMS, 
THE USER CAN ENTER THESE CONTROL STATEMENTS VIA HIS CONTROL INPUT 
STREAM FOR EACH CO~~ECTION, OR HE CAN CREATE wITHIN A pROG~AM FILE 
A SOURCE LANGUAGE CONTRO~ E~EMENT CONTAINING THE STATEMENTS, THIS 
ELEMENT CAN BE UPDATED BY ENTERING THE CORRECTIONS VIA THE CONTROL 
INPUT STREAM. 

THE CONTROL STATEMENTS RECOGNIZED BY THE COLLECTOR INCLUDE THE 
FOLL.OWING: 

IN 
NOT 
L.IB 
SEG 
DSEG 
RSEG 
DEF 

REF 

ENT 
EQU 
CL.ASS 

COR 
SNAP 

INCLuDE SPECIFIC ELEMENTS IN THE COLLECTION. 
EXCL.UDE SPECIFIC ELEMENTS FROM THE CO~LECTI0N, 
SPECIFY LIBRARIES TO BE SEARCHED. 
DIRECT THE SEGMENTATION OF A PROGRAM. 
SPECIFY A DYNAMIC SEGMENT. 
SPECIFY A RE~OCATABL.E SEGMENT, 
SPECIFY EXTERNAL DEFINITIONS TO BE RETAINED IN THE 
ABSOLUTE OR RE~OCATAB~E ELEMENT. 
SPECIFY THE EXTERNAL. REFERENCES TO BE RETAINED IN THE 
ABSOLUTE OR RELOCATASLE ELEMENT. 
SPECIFY STARTING ADDRESS OF A PROGRAM, 
DEFINE EXTERNA~ DEFINITIONS, 
SPECIFY A MASK TO USE IN SEL.ECTING ELEMENTS ~OR 
COL.LECTION, 
SPECIFY THAT CORRECTIONS ARE TO BE MADE TO AN ELEMENT. 
DIRECT POSITIONING OF SNAPSHOT DUMPS. 

THE IN STATEMENT 

THE IN CONTROL STATEMENT A~LOWS THE USER TO INCLUDE ANY OR A~L 
ELEMENTS FROM ANY NUMBER OF FILES IN HIS COLLECTION AND 
SPECIFICA~~Y IN THE SEGMENT NAMED BY THE PRECEDING SEG STATEMENT. 
THE FORMAT OF THIS STATEMENT 15 THE FOLL.OWING: 

IN FI~El,ELT1/VER1,FILE2.ELT2 •••• 

THE FIEL.DS 'FILE1,ELT1/VER1,' ETC" IDENTIFY SPECIFIC ELEMENTS 
TO BE INCL.UDED IN THE CO~~ECTI0N, BY SPECIFYING ON~Y -FILE1.'. 
THE USER CAN SpECIFY THE INCLUSION OF AL~ ELEMENTS IN A FILE. 
NORMALL.Y ALL THE RELOCATABLE ELEMENTS IN THE RUN TEMPORARY FILE 
ARE INCLUDED IN EVERY COL.L.ECTION. IF THE EXTERNAL OEFINITIONS OF 
THE TEM.PORARY FILE HAVE BEEN COL.~ECTEO wITH A PREP CONTRO~ 
STATEMENT, THE ELEMENTS ARE INCL.UDED SELECTIVELY. EL.EMENTS THAT 
ARE NOT ASSOCIATED wITH FILES MAY BE INCLUDED FROM ANY FILE NAMED 
IN ~IB STATEMENTS. 
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AN ELEMENT NAME MAY APPEAR IN ONLY ONE IN STATEMENT AND ONLY 
ONCE IN A COLLECTION, ELEMENT NAMES MAY NOT OUPLICATE COMMON 
BLOCK NAMES. 

BLOCK DATA pROGRAMS MAY BE INCLUDED IN A COLLECTION BY 
INCLUDING THE ELEMENT THAT DEFINES THE BLOCK DATA INFORMATION, 

THE FOLLOWING ARE EXAMPLES ON THE USE OF THE IN STATEMENT: 

IN FILEA.,FILEB. 
(ALL RELOCATA6LE E~EMENTS IN FILEA AND FILEB 
ARE INCLUDED,> 

IN AA,FILEB,BB,CC 
(ELEMENT AA IN THE TEMPORARY FILE AND BS AND 
CC FROM FILES ARE INCLUDED IN THE COLLECTION,) 

15,1,3.3, THE NOT STATEMENT 

THE NOT CONTROL STATEMENT 15 ESSENTIALLY THE INVERSE OF THE IN 
STATEMENT, IT ALLOWS THE USER TO STATE EXPLICITLY WHICH ELEMENTS 
WITHIN FILES ARE NOT TO BE INCLUDED IN A COLLECTION, THE FORMAT 
OF THIS STATEMENT IS AS FOLLOWS: 

NOT FILE1.ELT1/VER1,FILE2,ELT2/VER2",. 

WHERE THE SUCCESSIVE FIELDS INDICATE ELEMENTS NOT TO BE INCLUDED. 

THE FOLLOWING ARE EXAMPLES ON THE USE OF THE NOT STATEMENT: 

2) 

3) 

Ii1MAP 
NOT 

fOlMAP 
IN 
NOT 

Io)MAP 
IN 
NOT 

,A 
AA,BB 

,A 

(ALL RELOCATABLE ELEMENTS IN THE TEMPORARY FILE 
EXCEPT AA AND BS ARE INCLUDED IN THE 
COLL.ECTION.) 

FIL.EA, 
FILEA.AA,BB 

,A 

(ALL RELOCATABLE ELEMENTS IN FILEA EXCEPT 
AA AND 88 ARE INCLUDED.) 

FILEA"FILEB. 
FILEA.AA,BB,FILEB.CC,OO 

(ALL RELOCATABLE ELEMENTS FROM FILEA EXCEPT 
AA AND Be, AND ALL RE~OCATA8LE ELEMENTS FROM 
FILEB EXCEPT CC AND DD ARE INCLUDED,) 

15.1,3,4, THE LIB STATEMENT 

THE LIB CONTROL STATEMENT ALLOWS THE USER TO SPECIFy ~lBRARIES 
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EXTERNA~ REFERENCES. THE FORMAT OF THE LIB STATEMENT IS: 

~IB FILE1,FI~E2, ••• 

PAGE: 

THE NAMES OF FILES TO BE TREATED AS ~IBRARIES ARE SPEC IF lEO IN 
SUCCESIVE FIELDS. THESE LIBRARIES ARE SEARCHED IN THE ORDER IN 
WHICH THEY ARE GIVEN AND BEFORE THE SYSTEM LIBRARY. AL~ THE 
E~EMENTS EXPLICIT~Y NAMED TO BE INCLUDED IN THE COLLECTION ARE 
MADE A PART OF THE PROGRAM BEFORE ANY ~IBRARIES ARE SEARCHED. 
FILES MAy BE SPECIFIED TO BE SEARCHED MORE THAN ONCE. SEVERAL LIB 
STATEMENTS MAY BE SPECIFIED AND THEIR EFFECT IS CUMU~ATIVE. FI~ES 
ARE NOT SEARCHED FOR EXTERNAL DEFINITIONS IF THE FILE HAS NOT BEEN 
PREPARED BY THE PREP OPERATION, 

TYPICAL LIB CONTROL STATEMENTS ARE AS FOLLOWS: 

LIB USERl (FILE USERl IS SEARCHEO BEFORE THE SYSTEM 
LIBRARY.) 

LIB USER1,USER2 
(FI~E USER1 AND THEN FILE USER2 ARE SEARCHED 
BEFORE THE SYSTEM LIBRARY.) 

15.1.3.5. THE SEG STATEMENT 

THE SEG CONTRO~ STATEMENT 15 USED TO INFORM THE CO~LECTOR OF 
THE BEGINNING OF A NEW SEGMENT IN THOSE PROGRAMS REQUIRING 
SEGMENTATION. THE FORMAT IS: 

SEG NAME1, NAME2 
OR 

SEG NAME1, (NAME2,NAME3, ••• > 

THE FIE~D 'NAME1' IS THE NAME OF THE SEGMENT AND MUST BE 
SPECIFIED. THE FIE~O 'NAME2',ETC. GIVES THE NAMES OF OTHER 
SEGMENTS TO WHICH THE SEGMENT 'NAMEl' IS BEING RELATED, A SEGMENT 
CAN BE SPECIFIED FOR AUTOMATIC (INDIRECT) LOADING WHEN REFERENCED 
BY SUFFIXING AN ASTERISK TO 'NAME1'. 

IF THE FIELD 'NAME2' IS VOID' THE SEGMENT BEING SPECIFIED IS 
ORIGINATED IMMEDIATELY FO~LOWING THE PRECEDING SEGMENT. THE FtE~D 
'NAME2' (NOT INC~UDED IN PARENTHESES) SPECIFIES THAT THE SEGMENT 
BEING OEFINED IS TO ORIGINATE AT THE SAME ~OCATION AS DOES SEGMENT 
'NAME2'. IF THE RIGHT HANO FIELD CONTAINS ONE OR MORE SEGMENT 
NAMES ENC~OSED IN PARENTHESES, THE SEGMENT 'NAME1' IS STARTED 
FO~LOWING THE HIGHEST ADDRESS OCCUPIED BY ANY OF THESE SEGMENTS. 

EACH SEGMENT MAY HAVE TWO PROGRAM AREAS (BANKS) NAMELY, THE 
INSTRUCTION AREA AND THE DATA AREA (A~SO REFERRED TO AS IBANK AND 
OBANK). THEREFORE, SEGMENTS SPECIFIED TO FOLLOW THE HIGHEST 
ADDRESS OF SEVERA~ SEGMENTS MAY HAVE ITS INSTRUCTION AREA FOL~QW 
THE INSTRUCTION AREA OF ONE SEGMENT ANO ITS DATA AREA FO~~OW T~E 
DATA AREA OF A DIFFERENT SEGMENT. 
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THE FIRST SEGMENT NAMED IN THE SOURCE INPUT IS CAL~ED THE MAIN 
SEGMENT ANO IS NOT OVERLAYED BY OTHER SEGMENTS, 

SEGMENTS MAY BE ~OAOED AND EXECUTED INDEPENDENTLY OF ONE 
ANOTHER. HOWEVER, THE PLACEMENT OF ELEMENTS COMMON TO SEVERAL 
SEGMENTS MAY DICTATE THAT SOME SEGMENTS MUST BE IN MEMORY WHEN 
OTHERS ARE BEING EXECUTED. ELEMENTS ARE NOT NECESSARILY ATTACNEO 
TO THE MAIN SEGMENT WHEN THEY ARE REFERENCED IN MORE THAN QNE 
SEGMENT BUT NOT EXP~ICITLY INCLUDED IN ANY SEGMENT. EACH SEGMENT 
HAS A PATH LEADING TO THE MAIN SEGMENT. ELEMENTS REFERENCED BY 
TWO (OR MORE) SEGMENTS ARE ATTACHED TO THE SEGMENT THAT IS IN THE 
PATH OF ALL THE REFERENCING SEGMENTS, NAMED COMMON BLOCKS ARE 
LIKEWISE IN THE PATH OF ALL SEGMENTS REFERENCING THE BLOCK. 

THE PATH TO THE MAIN SEGMENT FOL~OWS THE PATH OF THE FIRST 
SEGMENT IN ITS PATH. THE FIRST SEGMENT IN ITS PATH IS DETERMINED 
BY ITS RELATION SPECIFICATIONS, 

SEG A,(B) OR, SEGMENT A'S PATH STARTS WITH SEGMENT B 
SEG a AND FOLLOWS B'S PATH TO THE MAIN SEGMENT. 
SEG A 

SEGMENT A'S PATH IS IDENTICAL TO SEGMENT 8'S. 

SEG A,(B,C,O) THE FIRST SEGMENT IN A'S PATH IS THE SEGM!NT 
COMMON TO THE PATHS OF SEGMENTS 6tC AND 0, 

AT ~EAST ONE IN STATEMENT MUST FOLLOW THE SEG STATEMENT. 

15.1.3.6. THE OSEG STATEMENT 

THE DSEG CONTROL STATEMENT IS USED TO INFORM THE COLLECTOR OF 
THE BEGINNING OF A SEGMENT wITH SPECIAL CHARACTERISTICS. THIS 
TYPE OF SEGMENT IS CA~LED A DYNAMIC SEGMENT. THE CORE AREA OF THE 
SEGMENT IN EXCESS OF NORMAL SEGMENTS MAY BE TEMPORARILY RELEASED 
TO THE EXECUTIVE SYSTEM. THE AREA MAY BE RELEASEO BY THE PROGRAM 
OR AUTOMATICA~LY WHEN A OYNAMIC SEGMENT IS OVERLAYED. THE AREA IS 
RELEASED ONLY WHEN IT IS AT THE ENO OF THE PROGRAM'S AREA. SINCE 
THE EXECUTIVE SYSTEM MAY NEED TO MOVE oTHER PROGRAMS TO ~OAD A 
DYNAMIC SEGMENT, DISCRETION SHOULD BE USED IN DESIGNATING WHAT 
SEGMENTS ARE DYNAMIC SEGMENTS. 

THE DSEG STATEMENT HAS THE SAME FORMAT AS THE SEG STATEMENT, 

15.1.3.7. THE RSEG STATEMENT 

THE RSEG STATEMENT IS USED TO INFORM THE CO~LECTOR OF THE 
BEGINNING OF A SEGMENT THAT IS RELOCATABLE. THE SEGMENT CONTAINS 
ON~Y AN INSTRUCTION AREA. RELOCATION OF ADDRESS FIELDS IS 
ACCOMPLISHED BY ADDING THE BEGINNING ADDRESS OF THE SEGMENT TO THE 
RIGHT OR LEFT HALF OF THE WORDS TO BE RELOCATED. RELOCATAB~E 
SEGMENTS MAY NoT BE DESIGNATED FOR INDIRECT LOADING. 
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15.1.3.8. THE OEF STATEMENT 

THE DEF CONTRO~ STATEMENT IS USED TO LIST THOSE EXTERNAL 
DEFINITIONS TO BE RETAINED BY THE RESU~TING ABSO~UTE OR 
RELOCATABLE ELEMENT. FOR ABSOLUTE ELEMENTS, THE PROGRAM MAY BE 
ENTERED BY INTERPRETIVE CODE (OUTPUT OF THE CONVERSATIONA~ 
PROCESSORS) AT ANY OF THE EXTERNAL DEFINITIONS ~ISTED. THE FORMAT 
OF THE STATEMENT IS: 

WHERE THE SUCCESSIVE 'OEF1' FIE~DS ARE THE NAMES OF EXTERNAL 
DEFINITIONS TO BE RETAINED. AN EXAMPLE OF THlS STATEMENT IS AS 
FOLLOWS: 

DEF SIN,COS,SORT 
(THE ~ISTEO EXTERNAL DEFINITIONS ARE RETAINEO 
BY THE RESU~TING ELEMENT.) 

15.1,3.9. THE REF STATEMENT 

THE REF CONTRO~ STATEMENT IS USED TO LIST THOSE EXTERNAL 
REFERENCES TO BE RETAINED BY THE RESULTING ABSOLUTE OR RELOCATABLE 
ELEMENT. FOR ABSOLUTE ELEMENTS, THE EXTERNAL REFERENCES ~ISTEO 
MAY BE LINKED TO INTERpRETIVE CODE BY THE INTERPRETER, THE FORMAT 
OF THIS STATEMENT IS AS FOLLOWS: 

REF REF1,REF2,REF3" •• 

WHERE THE SUCCESSIVE 'REF1' FIELDS ARE THE NAMES OF THE EXTERN.L 
REFERENCES TO BE RETAINED, NO ATTEMPT 15 MADE TO SATISFY THESE 
REFERENCES FROM EITHER USER LIBRARIES OR THE SYSTEM ~lBRARY. ~N 
EXAMP~E OF THE REF STATEMENT 15: 

REF SIN,COS,SQRT 
(THE LISTED EXTERNAL REFERENCES ARE RETAINED BY 
THE NEW EI.EMENT) 

15,1.3,10. THE ENT STATEMENT 

THE ENT CONTROL STATEMENT PROVIDES THE USER THE CAPABILITY OF 
OVERRIDING THE STARTING ADDRESS SPECIFIED VIA THE END ASSEMBLER 
DIRECTIVE, OR THE ENTRANCE TO A MAIN PROGRAM GENERATED BY FORTRAN 
OR COBO~. THE FORMAT OF THIS STATEMENT IS : 

ENT NAME 

WHERE NAME IS AN EXTERNA~LY DEFINED SYMBOL. CONTROL lS 
TRANSFERRED TO THE ABSOLUTE LOCATION GENERATED FOR THIS SYMBO~ 
WHENEVER THE PROGRAM IS SUBSEQUENTLY EXECUTED. IN THE ABSENCE OF 
AN ENT STATEMENT, THE STARTING ADDRESS WI~L BE TAKEN TO BE A 
TRANSFER ADDRESS ENCOUNTERED IN THE PROCESSING OF RE~OCATAB~E 
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E~EMENTS. THE STARTING ADDRESS MUST BE IN THE MAIN SEGMENT. 

15,1,3.11. THE EQU STATEMENT 

THE EQU CONTROL STATEMENT MAY BE USED TO DEFINE AN EXTERNAL 
REFERENCE AT CO~LECTION TIME. THE FORMAT OF THIS STATEMENT IS AS 
FOLLOWS: 

EQU NAME1/VALUE1,NAME2/VA~UE2" •• 

WHERE 'NAME1' IS A SYMBO~ TO BE DEFINED AND 'VA~UE' IS THE VALUE 
TO BE GIVEN TO THE SYMBOL. THE SAME IS TRUE FOR 'NAME2/VALUE2', 
ETC. THE SUB-FIELD 'VALUE, MAy BE AN OCTAL OR DECIMAL INTEGER, A 
SYMBO~, OR A SYMBOL WITH AN OFFSET. IF A SYMBOL IS USED. IT MUST 
BE EXTERNALLY OEFINED BY ONE OF THE ELEMENTS TO BE INCLUDEO. 
EXAMPLES OF THE USE OF THE EQU STATEMENT ARE AS FOLLOWS: 

1. EGU JOE/0200 
(EXTERNAL REFERENCE JOE IS OEFINED TO BE 0200.) 

2. EQU AL/SAM+l0 
(EXTERNAL REFERENCE AL IS DEFINED TO BE SAM+l0, 
SAM MUST BE EXTERNALLY DEFINEO), 

3. EQU JOE/OaOO, AL/SAM+l0 
(SAME AS 1 AND 2) 

15,1.3.12, THE CLASS STATEMENT 

THE CLASS STATEMENT MAY BE USED TO SPECIFy THE RELOCATA8LE 
ELEMENT TO BE INCLUDED IN THE COLLECTION WHEN OTHERWISE MORE THAN 
ONE ELEMENT COULD QUALIFY, THERE ARE TWO CONDITIONS WHERE MORE 
THAN ONE ELEMENT MAY QUALIFY: 

1) THE VERSION IS NOT SPECIFIED ON AN IN STATEMENT AND MORE 
THAN ONE RELOCATAaLE ELEMENT HAS THAT SAME NAME. 

2) MORE THAN ONE RELOCATABLE ELEMENT DEFINES AN EXTERNAL 
REFERENCE AND NONE OF THE ELEMENTS HAS BEEN EXPLICITLY 
INCLUOED IN THE COLLECTION, OR ALL BUT ONE EXPLICITLY 
EXCLUDED FROM THE COLLECTION. 

THE FORMAT OF THE CLASS STATEMENT IS : 

CL.ASS STRING 

WHERE THE FIELD 'STRING' IS ONE TO TWELVE CHARACTERS INCLUDING THE 
SPECIA~ CHARACTER ASTERISK (.). THE ASTERISK DESIGNATES A 
CHARACTER POSITION THAT IS TO BE IGNORED WHEN MAKING COMPARISONS, 
WHEN SEVERAL. ELEMENTS QUALIFY TO BE INCLUOED IN THE COLLECTION, 
THE COLLECTOR COMPARES THIS STRING OF CHARACTERS WITH THE VERSIONS 
OF THE QUALIFYING E~EMENTS. IF THE ELEMENT DOES NOT HAVE THE SAME 
CHARACTERS IN THE VERSION AS THE CHARACTERS OF THE 'STRING' (FOR 
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EACH CHARACTER POSITION), IT NO ~ONGER QUALIFIES FOR INCL~S10N, 
WHEN ONLY ONE ELEMENT REMAINS QUALIFIED AFTER THE COMPARISONS, 
THAT ELEMENT IS INCLUDED IN THE COLLECTION. WHEN MORE THAN ONE 
ELEMENT STILL QUALIFIES. THE VERSIONS OF THESE ELEMENTS ARE 
COMPARED TO THE CHARACTER STRING OF THE NEXT CLASS STATEMENT. IT 
SHOULD BE NOTED THAT DIFFERENT ORDERS OF CLASS STATEMENTS MAy GIVE 
DIFFERENT RESULTS. 

ASSUME THAT THE ELEMENT NAMED SIZE IS NAMED IN AN IN STATEMENT 
AND THE FOLLOWING RELOCATASLE ELEMENTS ARE IN THE TEMPORARy' 
LIBRARY: 

SIZE/A2SMAL.L. 
SIZE/B3LARGE 
SIZE/03SMALL.. 
SIZE/D2LARGE 

THE SOURCE LANGUAGE TO THE COL.LECTOR IS: 

rIlMAP,X ,X 
SEG AA 
IN SIZE 
CLASS **L.A 
CL.ASS 0 

THE ELEMENT SIZE/02LARGE 15 INCLUDED IN THE COLLECTION. THE ONE 
CLASS STATEMENT: 

CL.ASS O*L 

WILL. GIVE THE SAME RESU~TS. 

15,1.3.13. THE COR STATEMENT 

THE COR STATEMENT IS USED TO SPECIFy THAT RE~OCATABLE 
CORRECTIONS ARE TO BE MADE TO AN ELEMENT INCLUDED IN THE 
COLLECTION. THE FORMAT OF THE COR STATEMENT 15: 

COR ELT 

THE RELOCATABLE CORRECTIONS FOR THE ELEMENT .ELT' FO~LOW THE COR 
STATEMENT. RELOCATABLE CORRECTIONS MAY BE ONE OF THREE FORMATS: 

AODRESS,L.Cl F JAB H I U,LC2,ELTl 
ADDRESS,LCl DATAWORD 
ADDRESS,LCl DATA,LC2 OATA,LC2 

THE FIELD 'ADDRESS' SPECIFIES THE RE~ATIVE ADDRESS UNDER 
LOCATION COUNTER 'Lel' TO MAKE THE CORRECTION. THE F,J,A,B,H AND 
I FIELOS CORRESPOND TO PORTIONS OF THE UNIVAC 1108 INSTRUCTION 
WORD. THE FIELDS 'U' AND 'CATA' MAY BE A SYMBO~, SYMBOL AND 
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OFFSET OR AN OCTAL OR OECIMAL NUMBER, OCTAL NUMBERS REQUIRE A 
LEADING ZERO, THE FIELD 'DATAWORO' MUST BE NUMERIC, THE OPTIGNAL 
FIELO 'LC2' INDICATES THAT THE 'U' OR 'DATA' FIELDS ARE RELATIVE 
TO THE VALUE OF THE LOCATION COUNTER 'LC2'. THE OPTIONA~ FIELD 
'E~Tl' SPECIFIES THE ELEMENT IN WHICH .LC2' BELONGS, IF IT IS 
OTHER THAN THE ELEMENT BEING CORRECTED, THE DATA FIELDS REPRESENT 
THE UPPER AND LOWER HALVES OF THE WORD. 

15,1,3.14, THE SNAP STATEMENT 

THE SNAP CONTROL STATEMENT SPECIFIES ELEMENTS IN WHICH 
SNAPSHOT DUMPS ARE TO BE TAKEN, THE FORMAT OF THE STATEMENT IS: 

SNAP ELT 

THE FIELD 'ELT. IS AN ELEMENT INCLUDED IN THE COLLECTION, 
STATEMENTS FOLLOWING THE SNAP STATEMENT GIVE THE PARAMETERS FOR 
THE SNAPSHOT DUMP, THE FORMAT IS: 

AODRESS,LCl AODRESS2,LC2,ELTl LENGTH,R TIMES,FREQUENCY 

THE FIELD 'ADDRESS,LC1' SPECIFIES THE ADDRESS OF THE I~STRUCTION 
TO BE REP~ACED WITH A DUMP REQUEST, THE FIELD 'ADDRESS2,LC2,ELT1' 
HAS THE SAME PROPERTIES AS THE CORRECTION PARAMETER FIELO 
'U,LC2,ELT1' ABOVE, THE FIELD 'LENGTH' SPECIFIES THE LENGTH Ott 
THE MEMORY AREA TO DUMP. THE FIELD tR' IS USED TO INDICATE wHicH 
OF THE REGISTERS IS TO BE PRINTED ACCORDING TO THE VALUES: 

O-NO REGISTERS 
l-R REGISTERS 
2-A REGISTERS 
~-A AND R REGISTERS 
'+-x REGISTERS 
5-X AND R REGISTERS 
6-X AND A REGISTERS 
7-X, A AND R REGISTERS 

THE .TIMES' FIELD SPECIFIES THE NUMBER OF TIMES THE SNAPSHQT IS TO 
BE TAKEN, IF OMITTED, THE VA~UE IS 100. THE FIELD 'FR~QUENCY! 
SPECIFIES AT WHAT INTERVALS THE DUMP IS TO BE TAKEN, THE VALUE 
THREE SPECIFIES THE DUMP TO BE TAKEN EVERY THIRD REFERENCE,FIVE 
EVERY FIFTH REFERENCE,ETC. THE VALUE OF ONE IS ASSUMED IF THE 
FIELD IS OMITTED, 

AT MOST SIXTEEN SNAPSHOTS MAY BE SPECIFIED. 
THE FOLLOWING RULES MUST SE OBSERVED IN CH0051NG THE LOCATIONS 

OF SNAP SHOTS: 

1) THE REPLACED INSTRUCTION MUST NOT BE ALTEREO DURING 
THE COURSE OF THE PROGRAM EXECUTION, NOR MAY IT BE 
REFERENCED AS DATA,OR BY INDIRECT ADDRESSING. 

12 



UP-4144 
UNIVAC 1108 EXECUTIVE 

PROGRAMMER'S REFERENCE SECTION: 

2) THE REP~ACED INSTRUCTION MUST NOT BE AN S~J 

15 

WHICH SPECIFIES INDIRECT ADDRESSING ANDIOR INDEXING. 
3) THE REPLACED INSTRUCTION MUST NOT BE A LMJ 

WHICH SPECIFIES INDEXING. 
~) THE REPLACED INSTRUCTION MUST NOT BE AN EX WHICH 

(ULTIMATELY)REFERENCES A LMJ OR SLJ INSTRUCTION. 

15.1.~. FUNCTIONAL ASPECTS 

PAGE: 

FUNCTIONALLY, THE OPERATION OF THE COLLECTOR MAY BE THOWGHT OF 
AS BEING DIVIDED INTO THREE PHASES. FOR SUBSEQUENT OISCUSSION~ 
THESE ARE IDENTIFIED AS PHASE 1, PHASE 2, AND pHASE 3. THE 
FOLLOWING DESCRIPTIONS PERTAIN TO THE pROCEDURE FOR THE MORE 
GENERAL CASE OF A SEGMENTEO PROGRAM' HOWEVER, A NONSEGMENTEO 
PROGRAM CAN BE CONSIDERED AS BEING IDENTICAL TO A SEGMENTED 
PROGRAM WITH ONLY A MAIN SEGMENT, 

PHASE 1 MAY BE THOUGHT OF AS A PRE-pROCESSING PHASE SINCE NO 
RELOCATABLE ELEMENTS ARE PROCESSED DURING ITS OPERATION. 
INITIALLY, PARAMETERS FROM THE ~MAP (OR ~XQT) CONTRO~ STATEMENT 
ARE OBTAINED AND INTERpRETED, IF A SOURCE ~ANGUAGE CONTRO~ 
ELEMENT IS TO BE USED TO OIRECT THE ALLOCATION, THIS ELEMENT IS 
RETRIEVED AND THE STATEMENTS CONTAINED THEREIN ARE INTERPRETED. 
THE INFORMATION OBTAINED IS PLACED IN INTERNA~ TABLES TO 
FACILITATE REFERENCING. AT THE COMPLETION OF PHASE 1, SEGMENT 
DEPENDENCIES ARE KNOWN AND ALL LIBRARIES TO BE SEARCHED ARE KNOWN, 

PHASE 2 IS ESSENTIAL~Y AN INTERMEOIATE STAGE OF PROCESSING 
CONCERNED ONLY wITH INFORMATION SPECIFIED IN PREAMBLES OF THE 
RELOCATABLE ELEMENTS TO BE INCLUDED, FIRST, THE PREAMBLES OF ALL 
ELEMENTS KNOWN TO BE REQUIRED, ARE RETRIEVED AND PROCESSED. 
PROCESSING OF THE PREAMBLES CONSISTS OF MATCHING EXTERNAL 
DEFINITIONS AND EXTERNAL REFERENCES AND DETERMINING THE LENGTHS OF 
E~EMENTS AND COMMON BLOCKS, AFTER THE PREAMBLES OF AL~ USER 
SPECIFIEO ELEMENTS HAVE BEEN EXAMINED, LIBRARIES ARE SEARCHED TO 
SATISFY ANY UNRESOLVED EXTERNAL REFERENCES, USER LIBRARIES ARE 
SEARCHED FIRST IN THE ORDER PRESENTED, AND THEN THE SYSTEM LIBRARY 
RE~OCATABLE IS SEARCHED. 

WITH ALL EXTERNAL REFERENCES RESO~VED' THE ~ENGTHS OF EACH 
ELEMENT KNOWN' AND THE LENGTHS OF ALL COMMON BLOCKS KNOWN, THE 
COLLECTOR PROCEEDS TO ASSIGN ORIGINS TO EACH ELEMENT AND COMMON 
BLOCK, AND A VALUE TO EACH EXTERNAL DEFINITION. AT THE COMPLETION 
OF PHASE 2, THE COLLECTOR THEN HAS COMPILED A COMPLETE MEMORY MAP 
FOR EACH SEGMENT OF THE PROGRAM. 

PHASE 3 IS THE FINAL PROCESSING PHASE OF THE COLLECTION, 
RELOCATA8LE TEXT FOR EACH ELEMENT TO BE INCLUDED IS RETRIEVEO, 
RELOCATION IS CARRIEO OUT, AND CROSS REFERENCES ARE COMPLETED. 
THE SEGMENT LOAD TABLE, INDIRECT LOAO TABLE, EXTERNAL DEFINITION 
TABLE, COMMON BLOCK TABLE, AND EXTERNAL REFERENCE TABLE ARE 
GENERATED IF NECESSARY, THE RESULTING ABSOLUTE E~EMENT IS OUTPUT 
IN SEGMENTS TO THE SPECIFIED FI~E WITH APPROPRIATE IDENTIFICATION. 
TABLES FOR USE BY THE DIAGNOSTIC SYSTEM ARE ALSO OUTPUT UNLESS THE 
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USER HAS SPECIFICALLY REQUESTED THAT THIS OUTPUT BE INHIBITED, 

PAGE; 

THE ORDER OF THE APPEARANCE OF USER-SPECIFIED ELEMENTS IN ANY 
SEGMENT OF A PROGRAM WILL BE THE SAME AS THAT IN WHICH THEX WERE 
SPECIFIED SO LONG AS EACH WAS SPECIFICALLY NAMED ON AN IN 
STATEMENT. WHEN ALL ELEMENTS WITHIN A FILE ARE INCLUDED IN A 
SEGMENT, THE ORDERING OF THE ELEMENTS WITHIN A GROUP So SPECIFIED 
WILL BE RANDOM. AN ELEMENT INCLUDED BY A LIBRARY SEARCH A9PEARS 
IMMEDIATELY PRECEDING THE USER SPECIFIED ELEMENTS OF THE SEGMENT 
IN THE PATH OF ALL SEGMENTS REFERENCING THE E~EMENT. 

THE FIRST ADDRESS OF THE INSTRUCTION AREA 15 ASSIGNED 01000 
(OCTAL). THE ADDRESS OF THE DATA AREA IS ALwAYS GREATER THAN THE 
HIGHEST ADDRESS OF ANY REENTRANT PROCESSOR IN THE SYSTEM. 000 
LOCATION COUNTERS OF AN ELEMENT (1,3,5.ETC.) ARE ASSIGNED TO THE 
INSTRUCTION AREA. EVEN NUMBERED COUNTERS (O,2,~ ETC.) ARE 
ASSIGNED TO THE DATA AREA. B~ANK COMMON IS ASSIGNED TO THE DATA 
AREA OF THE MAIN SEGMENT. A NAMEO COMMON BLOCK IS ATTACHED TO THE 
SEGMENT FARTHEST FROM THE MAIN SEGMENT FROM WHICH IT CAN BE 
REFERENCED BY AL~ E~EMENTS USING IT, 

SYMBOLIC NAMES OF EXTERNAL DEFINITIONS, EXTERNAL REFERENCES 
ELEMENT NAMES, AND COMMON BLOCK NAMES INSOFAR AS COLLECTOR 
RESTRICTIONS ARE CONCERNED MAY BE UP TO TWELVE CHARACTERS IN 
LENGTH, AND MAY CONTAIN ANY ALPHABETIC AND NUMERIC CHARACTER AS 
WEL~ AS SOME SPECIA~ CHARACTERS. 

15.1.5. PROGRAM SEGMENTATION AND LOADING 

THE CAPABILITIES OFFEREe BY THE CO~LECTOR FOR SEGMENTING A 
PROGRAM PROVIDE THE USER WITH A STRAIGHTFORWARD MEANS OF 
CONSTRUCTING OVERLAY SEGMENTS EXACTLY AS HE wISHES, FOR EACH 
SEGMENT THE USER PREPARES IN AND NOT CONTROL STATEMENTS TO SPECIFY 
THE RELOCATABLE ELEMENTS TO BE INCLUDED WITHIN THAT PARTICULAR -
SEGMENT. THESE STATEMENTS ARE PRECEDED BY A SEG OR OSEG STATEMENT 
SPECIFyING THE NAME OF THE SEGMENT AND ITS LOGICAL ORIGIN. WHEN A 
SEGMENTED PROGRAM IS CA~LED FOR BY THE ~XQT EXECUTIVE CONTROL 
STATEMENT, ONLY THE MAIN SEGMENT IS INITIALLY ~OAOEO. THERE ARE 
TWO WAYS BY WHICH OTHER SEGMENTS MAY BE LOADED. THE DIRECT METHOD 
IS WHENEVER THE USER MAKES A DIRECT CALL TO THE SEGMENT LOADER 
SPECIFYING THE SEGMENT TO BE LOADEO AND THE LOCATION To WHICH 
CONTROL IS TO BE TRANSFERRED AFTER IT IS LOADED. 

THE DIRECT METHOD OF LOADING IS ACCOMPLISHED WITH THE PROCEDURE 
CALL: ' 

L$OAD 

WHERE 'NAME' IS THE NAME OF THE SEGMENT TO LOAD. THE PARAMETER 
'JUMP' INDICATES THE LOCATION TO WHICH CONTROL WILL BE TRANSFERRED 
WHEN THE LOAD IS COMPLETE. THE USE OF AN EXIT FOR THE LOADER OF 
THIS FORM IS REQUIREO SINCE THE SEGMENT IN WHICH THE CALLING 
SEQUENCE RESIDES MAY BE OVERLAYED BY THE SEGMENT BEING LOADED. IF 
THIS FIELD IS OMlTTED, CONTRO~ IS RETURNED FOLLOWING THE CALL. 
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THE OPTIONAL FIELO 'ADDRESS' 15 THE ADDRESS TO LOAD A R~LOCATABLE 
SEGMENT. IF THIS FIE~D IS OMITTED, THE ADDRESS MUST BE IN A2 
BEFORE THE CALL IS MADE. 

THE CALL 
LSOAD NAME,JUMP 

WIL.L GENERATE: 

L,U Al,JUMP 
L,U AO,NAME 
ER L.OADS 

THE INDIRECT METHOD PROVIDES FOR AUTOMATIC LOADING OF A SEGMENT 
REFERENCED BY ANY JUMP TYPE COMMAND TO AN INSTRUCTION AREA, 
WHENEVER THE SEGMENT IS NOT IN CORE. SEGMENTS TO BE LOADED BY THE 
INDIRECT METHOD MUST BE SO MARKEO ON THE SEG OR OSEG STATEMENT. 
THE MECHANICS FOR SUCH L.OAOING ARE SET UP BY THE COLLECTOR ANO 
CARRIEQ OUT BY THE SEGMENT LOAOER. THE COLLECTOR REPL.ACES THE 
ADDRESS PORTION OF THE JUMP COMMAND WITH THE ADDRESS OF A INDIRECT 
LOAD TABLE ENTRY. THE INDIRECT L.OAD TABLE PERFORMS AN SLJ TO THE 
INOIRECT LOAD ROUTINE WHICH IN TURN PERFORMS AN ER TO THE SEGMENT 
~OADER. THE SEGMENT ~OAOER LOADS THE SEGMENT IF IT IS NOT IN CORE 
AND JUMPS TO THE ~OCATION OF THE EXTERNALLY DEFINED SYMBOL.. ALL 
REGISTERS ARE PRESERVED BY THE PROCESS. THE INDIRECT LOAD TABLE 
AND THE SEGMENT LOAD TABLE ARE ASSIGNED TO THE DATA AREA OF THE 
MAIN SEGMENT. 

IF INDIRECT LOADING 15 USED, THE REFERENCE MAY NOT BE MADE TO 
THE EXTERNAL SyMBOL WITH AN OFFSET. 

THE AREA ASSIGNED A DYNAMIC SEGMENT MAY BE RELEASED WITH THE 
PROCEDURE CAL.L: 

DSREL NAME' JUMP 

WHERE .NAME' SPECIFIES THE DYNAMIC SEGMENT TO RELEASE AND 'JUMP' 
SPECIFIES THE LOCATION TO TRANSFER CONTROL WHEN THE SEGMENT IS 
RELEASED. ANY REFERENCE TO THE DYNAMIC SEGMENT WITHOUT AGAIN 
CAUSING IT TO BE LOADEO WILL RESULT IN A MEMORY PROTECTION 
VIOLATION, 

THE ABOVE PROCEDURE CALL GENERATES THE FOLLOWING INSTRUCTIONS: 

L,U Al,JUMP 
L,U AO,NAME 
ER DRELS 

THE FOLLOWING EXAMPLE IS GIVEN TO ILL.USTRATE THE USE OF THE 
SEGMENTATION FACILITIES OF THE COLLECTOR. 

ASSUME FILEA HAS THE FOLLOWING RE~OCATABLE E~EMENTS WITH THE 
INDICATED REFERENCES OUTSIOE OF THE FILE: 
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FILEA ELEMENTS 
NAME/VERSION 

MAIN 
AlIA 
A2/A 
A3/A 
Bl/B 
B2/6 
83/6 
Cl/e 
C2/C 
01/0 
02/0 
El/E 
E2/E 
Fl 
F2 
G1/G 
G2/G 
G3/G 

R~FERENCES OUTSIDE OF FILEA REQUIREO 
FILE,NAME/VERSION 

FILEA.Al,81,Fl 

I.IB1,SIN/X 
L.IB2.COS/X 
LIB1.SGRT/X 

L.IB1.SQRT/X 

LIB2.CAT/Y 

LIB2.CAT/Y 

L.IB1.SIN/X 
LIB2.COS/X 

15 

A PARTICULAR COL~ECTI0N SETUP FOR SEGMENTING A PROGRAM FROM 
THIS FILE MIGHT BE AS FOLLOWS: 

MAP,L. ,X 
SEG MAIN 
IN FILEA,MAIN 
SEG A., (MAIN) 
IN FILEA,Al/A,A2/A,A3/A 
SEG B*, (A) 
IN FILEA.61/B,B2/B,83/B 
SEG C*, B 
IN FILEA.Cl/C,C2/C 
SEG 0*, (B,C) 
IN FILEA.Dl/0,02/0 
SEG E*, 0 
IN Fl~EA.El/E,E2/E 
OSEG F., (O,G) 
IN FILEA.Fl,F2 
SEe G*, (MAIN) 
IN FILEA.Gl/G,G2/G 
LIB LI61,L182 
fiilXQT 

PAGE: 

THIS PARTICULAR SET OF CONTROL STATEMENTS WOULD RESULT IN TNE 
MEMORY STRUCTURE ILLUSTRATEO BELOW, THE HORIZONTAL COORDINATE IS 
USED TO DENOTE INCREASING MEMORY ADDRESSES FROM LEFT TO RIGHT, 
SEGMENTS WITH COMMON HORIZONTAL COORDINATES MAY NOT aE IN MEMORY 
SIMULTANEOUSL.Y, 
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01000 
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INSTRUCTION AREA MEMORY MAP 

CAT 
SQRT 

-Al-A2-A3--

--81"62-83--.--
K 

-01-02--

-El-E2 .. ----

15 
SECTION: 

M 

.. MAIN-.... --Cl-C2-- --Fl--F2-----
---Gl---G2-------------------------
DATA AREA MEMORY MAP 

o 
CAT --81-82-83---
SQRT -01-02--lL.O$ 

COS 
SIN 

-Al-A2-A3-- -El-E2-----
---cl-e2-------

--Gl--G2------

PAGE: 

p 

ILD$ IS THE NAME OF THE INDIRECT LOAD ROUTINE ANO IS ALWAyS IN 
THE MAIN SEGMENT. 

LT REPRESENTS THE SEGMENT LOAD TABLE AND INDIRECT LOAO TABLE 
GENERATED BY THE COLLECTOR, 

8C STANOS FOR BLANK COMMON. 
NOTE THAT THE ELEMENT CAT IS ATTACHED TO SEGMENT A AND NOT 

SEGMENT 8 OR SEGMENT C, 
THE CORE AREA FROM K TO M AND FROM 0 TO P 15 RELEASED TO THE 

EXECUTIVE SYSTEM WHENEVER THE SEGMENT F IS RELEASED BY THE 
PROGRAM. 

THE FIRST ADDRESS OF THE DATA AREA ,N, IS GREATER THAN OR E~UAL 
TO THE MINIMUM DATA AREA ADDRESS SPECIFIED AT SYSTEM GENERATION 
TIME. THIS ENABLES THE DATA AREA TO BE LINKED TO REENTRANT 
PROCESSORS. N IS ALWAYS A MULTIPLE OF 01000. 

15.2. THE PROCEDURE DEFINITION PROCESSOR 

15.2,1. GENERAL 

THE PROCEDURE DEFINITION PROCESSOR (PDP) ACCEPTS SOURCE 
LANGUAGE DEFINING 1108 ASSEMBLER, FORTRAN, OR COBOL PROCEDURES AND 
BUILDS AN ELEMENT IN THE USER DEFINED PROGRAM-FILE. THESE 
PROCEDURES MAY SUBSEQUENTLY 8E REFERENCED IN AN ASSEMBLY OR 
COMPILATION WITHOUT DEFINITION, 

ONE TABLE WILL BE GENERATED FOR EACH TYPE OF PROCEDURE 
(ASSEMBLER, FORTRAN, COBOL) IN A PROGRAM-FILE. THIS TABLE WILL 
CONTAIN ANY LABELS THAT ARE DEFINED EXTERNALLY TO THE PROCEDURE, 
IN THE CASE OF FORTRAN AND COBOL PRECEOURES, THESE WILL BE THE 
LABELS ON THE pROC LINE. IN THE CASE OF ASSEMBLER PROCEDURES 
THESE WILL 8E THOSE LABELS DEFINED EXTERNALLY (TRAILING ASTERISK 
AFTER LABEL) ON THE PROC AND NAME LINES OF A FIRST LEVEL 
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PROCEOURE. FOR EVERY LABEL ENTERED IN A TABLE THE LOCATION OF THE 
PROCEOURE OR NAME LINE IS NOTED. WHEN A CA~L IS MADE FOR A 
PROCEDURE IN A SOURCE PROGRAM THE SYSTEM AUTOMATICA~LY RETRIEVES 
THE PROCEDURE, IF MORE THAN ONE PROCEDURE OF THE SAME TYPE 
(ASSEMBLER, FORTRAN, COBOL) HAS THE SAME LABEL AN ENTRY WILL BE 
MADE IN THE TABLE FOR EACH PROCEDURE, BUT A CALL ON THAT PROCEOURE 
WILL PRODUCE THE LAST ONE ENTERED. 

THE PROCEDURE DEFINITION PROCESSOR IS CALLED WHENEVER A PDP 
EXECUTIVE CONTROL STATEMENT IS ENCOUNTERED. THE FORMAT OF THIS 
STATEMENT IS AS FOLLOWS: 

;POP,OPTIONS ELEMENT1,ELEMENT2 

THE FIELD 'OPTIONS' MAY CONTAIN ANY OF THE FOLLOWING LETTERS TO 
INDICATE DIRECTIONS TO THE PROCEDURE DEFINITION PROCESSOR: 

F INDICATES A FORTRAN PROCEDURE ELEMENT. 
C INDICATES A COBOL PROCEDURE ELEMENT. 
L PRODUCE A COMPLETE ~ISTING OF THE OUTPUT ELEMENT WITH 

ANY ERROR F~AGS ANO ALL LINE NUMBERS APPENDED. 
A ACCEPT THE RESULTS AS CORRECT EVEN IF ERRORS ARE 

DETECTED, 
X ABORT THE REMAINOER OF THE RUN IF ANY ERRORS ARE 

DETECTED, 
I INTRODuCE SOURCE LANGUAGE ELEMENT INTO PROGRAM FILE 

FROM THE CONTROL STREAM. 
U PRODUCE A NEW CYCLE OF THE SOURCE LANGUAGE ELEMENT. 

WHEN THE 'Ft OPTION IS PRESENT, THE POP ASSUMES IT IS INSERTING 
OR UPDATING A FORTRAN pROCEDURE ELEMENT. WHEN THE 'C' OPTION !S 
PRESENT, THE POP ASSUMES IT IS INSERTING OR UPDATING A COBO~ 
PROCEDURE ELEMENT. WHEN NEITHER OPTION IS PRESENT, THE PDP 
ASSUMES IT IS INSERTING OR UPDATING AN 1108 ASSEMBLER PROCEDURE 
ELEMENT. 

THE FIELDS .ELEMENT!' AND 'ELEMENT2' ARE OF THE STANDARD FORMAT 
FOR SYMBOLIC ELEMENT DESCRIPTION. THE FIELO 'ELEMENT1. NORMALLY 
IDENTIFIES AN INPUT ELEMENT BY FILE, ELEMENT NAME, VERSION, AND 
CYCLE, HOWEVER, WHEN THE I OPTION IS uSED, 'E~EMENT1' IS THE 
IDENTIFICATION TO BE GIVEN TO THE NEW pROGRAM FILE ELEMENT. 

THE FIELD 'E~EMENT2' IS USED AS THE IDENTIFICATION OF A NEW 
OUTPUT ELEMENT WHENEVER IT APPEARS. STANDARD SYSTEM DROPOUT RU~ES 
APPLY TO BOTH 'E~EMENT1' AND tELEMENT2" 

SOME EXAMPLES ON THE USE OF THE QPDP STATEMENT ARE AS FO~LOWS: 

riJPDP,I AFILE.PROCS/AB (PROCEDURE DEFINITIONS 
FOLLOWING THE QPOP ARE 
INTRODUCED INTO AFILE AS 
ELEMENT PROCS, VERSION AB, 
CYCLE 1.) 

18 



UP-4144 

filPOP 

UNIVAC 1108 EXECUTIVE 
PROGRAMMER'S REFERENCE 

BFILE.PAT/OE 

AF,PR1,BF.PR2 

15 
SECTION: PAGE: 

(CORRECTIONS ARE APPLIED TO 
ELEMENT PAT, VERSION DE, 
LATEST CYCLE, IN BFILE TO 
PRODUCE AN UPDATED CYCLE OF 
THE SAME ELEMENT IN THE SAME 
FIL.E. ) 
(ANY CORRECTIONS FOLLOWING 
THE QPDP STATEMENT ARE MERGED 
WITH THE MOST RECENT CYCLE OF 
E~EMENT PRl FROM FILE AF TO 
PRODUCE CYCLE 1 OF EL.EMENT 
PR2 IN FILE 8F.> 

15.2,2. ASSEMBLER PROCEDURES 

THE PDP WILL ACCEPT SOURCE LANGUAGE DEFINING 1108 ASSEMBL.ER 
PROCEDURES THAT ARE TO BE CALLED BY NAME THROUGH SOURCE INPUT TO 
THE 1108 ASSEMBLER. WHEN A GIVEN PROCEDURE IS CALLED, THE 
ASSEMBLER WILL USE ANY DEFINITION OF THAT PROCEDURE INCLUDED IN 
ITS INPUT SOURCE LANGUAGE. IF NONE IS PRESENT, THE PROGRAM FILE 
FROM WHICH THE SOURCE INPUT WAS OBTAINED WILL BE INTERROGATEO FOR 
A DEFINITION. IF NO DEFINITION IS FOUND THERE, THE SYSTEMS 
LIBRARy IS INTERROGATED. IF NO OEFINITION IS FOUND, THE ASSEMBLER 
GIVES AN ERROR INDICATOR. 

THE 1108 ASSEMBLER pROCEDURE HAS THE FORM: 

AA* PROC .. 
B8* NAME .. .. 

ENO 

WHERE 'PROe. AND 'NAME' ARE THE STANDARD ASSEMB~ER OIRtCTIVES. 
AN ENTRY WILL BE MACE IN THE PROGRAM-FILE ASSEMBLER PROCEDURE 
TABLE FOR LABE~S 'AA' AND 'BB'. 

THE DEF DIRECTIVE. 

THE FUNCTION OF THE OEF DIRECTIVE IS TO PRECEDE THE PROe 
DIRECTIVE WITH ANY NUMBER OF EQU OR FORM DIRECTIVES FOR A 
PROCEDURE. THE ENTRY IN THE ASSEMBLER PROCEDURE TAB~E WIL~ tHEN 
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POINT TO THE DEF LINE RATHER THAN THE pROC LINE. THE PURPOSE OF 
THE OEF DIRECTIVE IS TO SAVE PROCEDURE STORAGE SPACE IN CORE AT 
ASSEMBLY TIME, THUS: 

OEF 
AO EQU 12 
Al EQU 13 ---A15 EQU 27 
AREG. PRO' 0,0 

END 
WILL ALLOW AO,Al, ••• ,A15 TO BE DEFINED IN A PROGRAM BY CALLING 

THE PROC AREG, YET ONLY TWO wORDS OF PROCEDURE STORAGE IN CORE ARE 
USED. 

15.2.3. FORTRAN PROCEDURE 

A FORTRAN PROCEDURE CONTAINS FORTRAN SOURCE LANGUAGE THAT IS TO 
BE INCLUDED IN A COMPILATION BY USE OF THE FORTRAN INCLUDE 
STATEMENT. WHEN SUCH A CALL IS MADE THE PROGRAM-FILE FROM WHltH 
THE SOURCE INPUT WAS OBTAINED IS INTERROGATED FOR THE PROCEDURE. 
IF NONE, THE SySTEM LIBRARY IS INTERROGATED, IF NO DEFINITION IS 
FOUND, THE COMpILER GIVES AN ERROR INDICATOR. 

THE FORTRAN PROCEDURE HAS THE FORM: 

AA PROC 

(FORTRAN STATEMENTS) -
END 

AN ENTRY WILL BE MADE IN THE PROGRAM-FILE FORTRAN PROCEDURE 
TABLE FOR THE LABEL 'AA'. 

15.2.4. COBOL PROCEOURE 

A COBOL PROCEDURE CONTAINS COBOL SOURCE LANGUAGE THAT IS TO BE 
INCLUDED IN A COMPILATION BY USE OF THE COBOL INCLUOE ANO COpy 
VERBS. WHEN SUCH A CALL 15 MADE THE PROGRAM-FILE FROM WHICH THE 
SOURCE INPUT WAS OBTAINED IS INTERROGATED FOR THE PROCEDURE. JF 
NONE, THE SYSTEMS LIBRARY IS INTERROGATED. IF NO DEFINITION IS 
FOUND, THE COMPI~ER GIVES AN ERROR INDICATOR. 

THE COBOL PROCEDURE HAS THE FORM: 
AA PROC .. 

(COBO~ STATEMENTS) .. 
END 

AN ENTRY WILL BE MACE IN THE PROGRAMwFILE COBOL PROCEDURE TABLE 
FOR THE LABEL 'AA'. 
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16. PROCESSOR INTERFACE ROUTINES 

16,1. GENERAL 

TO ENHANCE THE MODULARITY OF THE UNIVAC 1108 EXECUTIVE SYSTEM, 
A SET OF ROUTINES IS PROVIDED WHICH A~~OW ALL PROCESSORS TO 
MAINTAIN A STANOARD INTERFACE WITH THE EXECUTIVE SYSTEM. THIS 
MAKES INCORPORATION OF ADDITIONAL pROCESSORS BY ANY INSTALLATION A 
RELATIVELY MINOR TASK INSOFAR AS INTEGRATING THEM INTO THE 
SOFTWARE SYSTEM IS CONCERNED. THESE ROUTINES ARE AVAILABLE FROM 
THE SYSTEMS LIBRARY, AND, FOR ANY PROCESSOR, ONLY THESE ROUTINES 
WHICH ARE ACTUALLY REQUIREO Wl~L BE ALLOCAT~D WITH THE PROCESSORS, 

IN GENERAL PROCESSORS ARE CONCERNED WITH A SOURCE INPUT, 
CORRECTION INPUT, SOURCE OUTPUT, ANO RELOCATABLE OUTPUT, WHEN 
USING THE PROCESSOR INTERFACE ROUTINES THE PROCESSOR NEED ONLY BE 
CONCERNED WITH REQUESTING THE NEXT SOURCE IMAGE, OR OUTPUTTING A 
RELOCATABLE WORO. THE SOURCE INPUT ROUTINE (SIR) PROVIDES THE 
PROCESSOR WITH THE NEXT SOURCE IMAGE WHILE AUTOMATICA~LY MERGING 
CORRECTIONS IF NECESSARY AND PROVIDING AN UPOATED SOURCE ELEMENT 
WHEN REQUESTED. THE RE~OCATABLE OUTPUT ROUTINE (ROR) FORMATS ANO 
OUTPUTS THE RELOCATABLE BINARY IN STANDARO BLOCK AND ITEM SIZE~ 
ACCEPTABLE TO THE COLLECTOR. 

PERTINENT INFORMATION FROM THE PROCESSOR CAL~ STATEMENT, SUtH 
AS FILE NAMES, ELEMENT NAMES, ANO OPTIONS, IS PASSED ALONG TO THE 
PROCESSOR WHEN IT IS INITIATED BY THE SUPERVISOR. A PROCESSOR 
CALL STATEMENT HAS THE FOLLOWING FORMAT: 

PROCESSOR, OPTIONS ELEMENT1,E~EMENT2,ELEMENT3,.,. 

16.2. SOURCE INPUT ROUTINE (SIR) 

THE SOURCE INPUT ROUTINE INPUTS TO THE PROCESSOR THE SYMBOLIC 
ELEMENT IDENTIFIED BY THE 'ELEMENT1' FIELD OF THE CALL STATEMENT. 
THIS FIE~D HAS THE FORM: 

FILE.ELEMENT(CYCLE) 

WHERE ,FILE' IS A EITHER A PROGRAM-FILE OR A MAGNETIC TAPE FILe, 
AND 'E~EMENT' IDENTIFIES THE SYMBOLIC ELEMENT wITHIN THAT FILE, 
IF THE FILE IS A TAPE FILE THE ELEMENT MUST BE IN THE STANDARD 
TAPE ELEMENT FORMAT. (SEE INTERNAL SYSTEMS MANUA~ FOR FORMAT 
DETAILS). IF THIS FIELD IS VOID THE SYMBOLIC INPUT WILL BE TA~EN 
FROM THE CONTROL INPUT. IF THIS FIELD IS NOT VOID BUT THE 'I' 
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OPTION IS USED IN THE CAL~ STATEMENT, THE SYMaO~IC INPUT WILL BE 
TAKEN FROM THE CONTROL INPUT AND ALSO INSERTED IN THE PROGRAM-FILE 
IDENTIFIED BY THE .ELEMENT1' FIELD, 

IF THE SOURCE INPUT IS FROM A PROGRAM-FIL.E OR TAPE, CORRECTIONS 
MAY FOLLOW THE CALL STATEMENT IN THE CONTROL STREAM, SIR WILL 
MERGE THESE CORRECTIONS WITH THE SYMBOLIC INPUT BY LINE NUMBER, 
(SEE CHAPTER 5,6,3) 

SIR IMPLEMENTS THE CYCLE FEATURE BY USING A RECURSIVE TECHNIQUE 
FOR THE MULTI-LEVELS OF CORRECTIONS TO BE APPLIED TO THE SINGLE 
ELEMENT BEING UPDATED, THE CONTROL INPUT PROVIDES THE CURRENT 
LEVEL OF CORRECTIONS, THE OLDEST COMPLETE SOURCE AND THE 
CORRECTIONS OF THE CYCLES NOT YET IMBEDDED IN THE SOURCE ARE THE 
SOURCE INPUT AND ARE MAINTAINEO IN THE PROGRAM LIBRARY AS ONE 
ELEMENT. THE CORRECTION LINES UP THROUGH THE CYC~E REQUESTEO ARE 
APPLIED TO THE SOURCE INPUT AS IT IS PROVIDED TO THE PROCESSOR, 

EXAMPLES OF SOURCE ELEMENT SAVED BEFORE AND AFTER CYCLE 
ADDITIONS: 

ORIGINAL: A 1 
B 1 
c 1 
o 1 

FIRST CYCLE ADDEO: 
A 1 
-2,3 2 
ex 2 
ex 2 
B 1 
C 1 
0 1 

SECOND CYCLE ADDEO: 
A 1 
-2,3 2 
ax 2 
-3,3 3 
CY :3 
CZ 3 
CX 2 
B 1 
C 1 
0 1 

FINAL VERSION IS: 
A 1 
ax 2 
CY 3 
CZ 3 
o 1 

IF THE 'W' OPTION IS USED IN THE CALL STATEMENT SIR WILL ALSO 
OUTPUT THE CORRECTIONS TO THE PRINT OUTPUT FILE, 

IF AN UPDATED SYMBOLIC IS REQUESTED BY SUPPLYING AN ELEMENT 
NAME IN THE 'ELEMENT3' FIELD OF THE CALL STATEMENT SIR WILL 
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IF AN UPDATED SYMBOLIC IS REQUESTEO BY THE 'U' OPTION SIR WILL 
MERGE THE NEW CORRECTIONS (INCLUDING LINE CONTROL INFORMATION) 
WITH THE SOURCE INPUT, IF THE CYCLE LIMIT HAS ALREAOY BEEN REACH 
FOR THIS ELEMENT,SIR WILL APPLY THE FIRST CYCLE OF CORRECTIONS TO 
THE SOURCE TO PRODUCE A NEW SOURCE WHILE ADDING THE LATEST 
CORRECTION CYCLE. 

TO OPEN THE SOURCE INPUT AND OUTPUT FILES THE PROCESSOR MUST 
MAKE THE FO~LOWING CALL: . 

LMJ 11,OPNSRC 

THEREAFTER, THE PROCESSOR WILL EXECUTE THE FOLLOWING CALL TO 
ACQUIRE A SOURCE IMAGE AT THE ADDRESS SPECIFIED IN AO. 

AO ~- IMAGE ADDRESS 
L.MJ 11,GETSRC 

ERROR RETURN 
ENO-OF-FILE RETURN 
NORMAL RETURN 

AFTER THE LAST IMAGE HAS BEEN PROCESSEO,THE FOLLOWING CALL IS 
MADE TO C~OSE THE SOURCE INPUT AND OUTPUT FILES, 

LMJ 11,CLOSRC 

16.3. RE~OCATABLE OUTPUT ROUTINE (ROR) 

PRIOR TO OUTPUTTING ANY RELOCATABLE TEXT WORDS, THE PROCESSOR 
MUST INITIALIZE THE RELOCATABLE OUTPUT ROUTINE WITH THE CALL. 

AO -- K-BIT LIMIT 
L.MJ 11,SROR 

WHERE 'K-BIT LIMIT' IS THE NUMBER OF BITS REQUIRED TO CONTAIN 
THE LARGEST CONTROL COUNTER USED OR THE NUMBER OF UNDEFINED 
SYMBOLS FOR THE RELOCATION, WHICHEVER IS LARGER. 

THEREAFTER, FOR EVERY WORD OF RELOCATABLE TEXT TO BE P~ACED 
INTO THE RELOCATABLE ELEMENT, THE PROCESSOR WILL EXECUTE TH~ 
FOLLOWING CALL: 

AO -- LOCATION OF ITEM 
LMJ 11,ROR 

WHERE 'LOCATION' IS THE ADDRESS OF AN ITEM DESCRIBING THE TEXT 
WORD TO BE INSERTED IN THE RE~OCATA6~E ELEMENT. 
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AFTER THE ~AST TEXT WORD HAS BEEN PROCESSED THROUGH ROR, THE 
OPERATION MUST BE TERMINATED WITH THE CA~~: 

AO ~~ TRANSFER ADDRESS, LOCATION COUNTER 
LMJ 11,EROR 

THIS WILL OUTPUT THE LAST RE~OCATABLE IMAGE, AND GENERATE A 
TRANSFER IMAGE IF AO IS NOT ZERO. THE LEFT HALF OF AO CONTAINS 
THE TRANSFER ADDRESS, AND THE RIGHT HALF SPECIFIES THE LOCATION 
COUNTER FOR THE TRANSFER ADDRESS. 

THE PREAMB~E MUST BE CONSTRUCTED BY THE INDIVIDUAL PROCESSOR 
USING THE ROUTINES. 

THE 'ELEMENT2' FIELD OF THE PROCESSOR CA~L STATEMENT SUPPLIES 
THE NAME FOR THE RELOCATABLE ELEMENT, IF OMITTED THE PROCESSOR 
INVOLVED SUPPLIES THE NAME. THE ELEMENT IS INSERTED INTO THE 
PROGRAM-FILE FROM WHENCE THE SOURCE ~ANGUAGE ELEMENT WAS OBTAINED 
OR, IF NONE, THE RUN-TEMPORARY FILE. 
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17. THE DIAGNOSTIC SYSTEM 

17,1, GENERAl. 

THE 1108 EXECUTIVE SYSTEMS PROVIDES A COMPREHENSIVE DIAGNOSTIC 
SYSTEM TO AID IN THE EFFICIENT CHECKOUT OF USER PROGRAMS. DUM,S 
ARE pROVIDED IN TWO FORMS: SNAPSHOT (DYNAMIC) DUMPS, ANO eOST­
MORTEM (STATIC) OUMPS. SNAPSHOT DUMPS MAY BE CA~LED FOR WHEN A 
SOURCE ~ANGUAGE ELEMENT IS PROCESSED TO REI.OCATABLE ELEMENT FORM, 
OR WHEN RELOCATABLE ELEMENTS ARE COMBINED BY THE COL~ECTOR INTO AN 
ABSOLUTE PROGRAM. POST-MORTEM DUMPS ARE CALLED FOR BY THE PMD 
CONTROL STATEMENT. 

17,2. SNAPSHOT DUMPS VIA A PROCESSOR 

17.2.1. BASIC OPERATION 

THE 1108 EXECUTIVE SYSTEM lNC~UDES THE CAPABILITY OF USING 
SNAPSHOT DUMPS EMPLOYING INFORMATION GENERATED BY THE PROCESSORS 
AND THE COLLECTOR. DUMPED INFORMATION IS WRITTEN TO A DIAGNOSTIC 
FI~E, AND READ BACK LATER, FOR EDITING AFTER THE PROGRAM UNDER 
TEST HAS RUN ITS COURSE. ASSEMB~Y PROCEDURES ARE USED IN 
GENERATING CALLS TO LIBRARY SUBROUTINES WHICH ACTUALLY WRITE OUT 
THE DUMPS TO THE DIAGNOSTIC FILE. THESE SUBROUTINES WILL SAVE AND 
RESTORE A~L THE PROGRAM'S ENVIRONMENT, THE AMOUNT OF INF8RMATtON 
WRITTEN INTO THE DIAGNOSTIC FILE IS LIMITED BY A PARAMETER SET AT 
SYSTEM GENERATION TIME, 

THIS SECTION SPECIFICA~LY DISCUSSES SNAPSHOT DUMPS FROM THE 
STANDPOINT OF A USER OF THE 1108 ASSEMBLER. THERE IS NO INHERENT 
RESTRICTION ON THE EMPLOYMENT OF THE SNAPSHOT FACILITY WITH ANY 
OTHER PROCESSOR. A~L THAT IS NEEDED IS THAT TH~ PROPER 
INFORMATION BE WRITTEN TO THE DIAGNOSTIC FILE, LIBRARy RO~TINES 
ARE pROVIDED TO ASSIST IN THIS PROCESS, THE USE OF THE SNAPSHOT 
FACI~ITY BY A HIGH-LEVEL ~ANGUAGE PROCESSOR FALLS OUTSIDE THE 
SCOPE OF THIS DOCUMENT, 

17,2,2. AVAILABLE SNAPSHOT DUMP TYPES 

A GROUP OF 17 PROCEDURES IS AVAILABLE FOR THE PURPOSE OF TAKING 
SPECIALIZED SNAPSHOT OUMPS. 
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(1) CONOITIONA~ (FOUR), XSIF, XSAND, XSOR, AND XSTALY ARE USED 
TO DETERMINE WHEN A GIVEN OUMP OR SERIES OF ~UMPS SHOULD 
OCCUR. 

(2) DUMP (SEVEN), XSMESG, XSCORE, XSOUMP, XSTAPE, XSORUM, 
XSFILE, AND XSCREG ARE USEO TO RECORD OATA IN THE 
DIAGNOSTIC FILE. 

(3) SPECIFICATION (SIX), XSFRMT, xsBUF, XSMARK, XSBACK, XSON, 
ANO XSOFF ARE USED TO SPECIFY ARBITRARY PRINT LINE fORMATS, 
CORE SPACE FOR DRUM AND TAPE FILE DUMPS, DELETION OF 
RECORDED DUMPS NOT OF INTEREST, AND A CONTROL FOR 
NULLIFYING AND ACTIVATING DIAGNOSTIC PROCEDURES. 

17,2.3. THE CONDITIONAL PROCEDURES 

A STRING OF CONDITIONAL PROCEDURES MAY EITHER PRECEDE, OR BE 
INTERSPERSED AMONG, A SERIES OF DUMP PROCEDURES. THE PURPOSE OF 
CONOITIONA~ PROCEDURES IS TO OETERMINE WHEN OR IF THE DUMP 
PROCEDURES ARE EFFECTIVE. THEIR EFFECT IS CUMULATIVE WITHIN A 
STRING OF DEBUGGING PROCEDURES. A STRING OF CONDITIONAL 
PROCEDURES IS STARTED WITH THE CONDITIONAL PROCEDURE X$IF (SEE 
BELOW>. THE DIAGNOSTIC SYSTEM CONTAINS A CONDITION SWITCH WHICH 
INDICATES WHETHER THE VALUE OF THE 'CURRENT' ~OGICAL EXPRESSION IS 
TRUE OR FALSE. THE CONDITIONAL PROCEDURES WILL ALTER THIS SWITCH 
ACCORDING TO THEIR NATURE. DUMP PROCEDURES EMBEDDED IN A STRING 
OF CONDITIONAL PROCEDURES WILL PRODUCE OUTPUT PROVIDED THAT THE 
SWITCH IS SET 'TRUE'. DUMP PROCEOURES STANDING ALONE wl~L ALWAYS 
PRODUCE OUTPUT. 

17.2.3.1. THE XSIF PROCEDURE 

THE X$IF PROCEDURE BY DEFINITION BEGINS A STRING OF DIAGNOSTIC 
CALLS. THE CONDITION SwITCH IS SET TO TRUE OR FALSE DEPENDING ON 
THE CURRENT VALUE OF THE FIRST LOGICAL EXPRESSION (OPERAND 'REL' 
OPERANO) IN THE X$IF PROCEDURE CALL. IT IS CALLED BY: 

IN WHICH M IS A ~OCATION IN CORE OR CONTROL MEMORY, X IS AN INDEX 
REGISTER DESIGNATION, ANO J IS A 'J FIELD' SPECIFYING ANY DESIRED 
PARTIAL WORO. OMITTED FIE~DS ARE TREATED AS ZERO. ~ITERALS MAY 
BE USED FOR M, IF DESIRED, AND INDIRECT ADDRESSING IS ALLOWEO' 
HOWEVER, THERE IS NO PROVISION FOR INDEX INCREMENTATION. 

THE 'REL' FIELD SPECIFIES THE RELATION BETWEEN THE TWO OPERANDS 
TO BE TESTED. THE ALLOwABLE CODES ARE: 

CODE MEANING 
'GT' GREATER THAN 
'LT' LESS THAN 
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THE XSANO PROCEDURE HAS PRECISELY THE SAME FORMAT AND FUNCTION 
AS DOES THE XSIF PROCEDURE, EXCEPT THAT THE CONDITION SWITCH 15 
SET 'ON' IF, AND ON~Y IF, IT IS ALREADY 'ON' AND IF THE CURRENT 
CONDITION IS 'TRUE'. 

17.2.3.3. THE XSOR PROCEDURE 

THE XSOR PROCEDURE HAS PRECISELY THE SAME FORMAT AS THE X$IF 
AND XSAND PROCEDURES, EXCEPT THAT THE CONDITION SWITCH IS SET 'ON' 
IF IT IS AL.REAOY 'ON' ANDIOR IF THE CURRENT CONDITION IS !TRUE'. 

17.2.3.4. THE XSTALY PROCEDURE 

THE XSTALY PROCEDURE SERVES TO SET THE CONDITION SWITCH 'OFF' 
IF CERTAIN CRITERIA ARE NOT SATISFIED. IT IS CAL~ED BY: 

XSTAL.Y START, UNTIL, EVERY 

EVERY TIME A X$TA~Y PROCEDURE CALL IS EXECUTED WHILE THE 
CONDITION SWITCH IF 'ON', THE FOLLOWING TESTS ARE MADE TO A FIELD 
tz. WITHIN THE GENERATED CODE: IF CSTART<Z<UNTILl ANO [Z~STARTI 
EVERYJ PRODUCES A ZERO REMAINDER, THE CONDITION SWITCH IF LEFT 
'ON' AND THE FIELD 'Z' IS INCREMENTED BY ONE. IF BOTH OF THE 
ABOVE CONDITIONS DO NOT HO~D, THE CONDITION SWITCH 15 SET 'OFF.' 

AN EXAMPLE OF THE USE OF CONDITIONA~ PROCEDURES wl~L INDICATE 
HOW THE CONDITION SWITCH IS SET. NOTE THAT IF DUMP PROCEDURES 
(DESCRIBED IN NEXT SECTION) ARE INTERSpERSED wITH CONDITIONALS, 
THEY WILL BE EFFECTIVE IF AND ONLY IF THE CONDITION SWITCH IS SET 
TO 'TRUE' AT TH~ TIME THEY ARE ENTERED AND wI~~ HAVE NO EFFECT ON 
THE SETTING OF THE CONDITION SWITCH. 

ASSUME THAT A PROGRAM CONTAINS THE VARIABLES X, y, AND Z. AND 
THE CONSTANTS A, B, AND C. A~SO ASSUME THAT THE FO~LOWING 
PROCEDLJRES ARE EXECuTED !)EQIJENIIALLY (wITH OR WITHOUT OTHER 
PROCEDURES OR INSTRUCTIONS INTERSPERSED) AND THAT THEY ARE PART OF 
A LOOP WHICH WILL BE EXECUTED ~ooo TIMES. WE COUNT THE NUMBER OF 
EXECUTIONS STARTING WITH 0 AND ENDING WITH 3999. 
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EXECUTION LOOP COUNT: 0 1 99 100 

PROCEDURE: (1) XSIF X 'EQ' A 

(2) XSOR X '~T' Z 

(3) XSAND Y 'GT' 8 

FALSE FALSE FALSE FALSE 

TRUE TRUE TRUE TRUE 

FALSE FALSE FA~SE FALSE 

(~) XSOR Y 'NEt Z TRUE TRUE TRUE TRUE 

(5) XSOR A 'EQ' 90 TRUE TRUE TRUE TRUE 

(6) X50R A 'EQ' 'A' TRUE TRUE TRUE TRUE 

(7) X$TALY O,~OOO,lOO TRUE FALSE FA~SE TRUE 

PAGE: 

IF X, y, AND Z HAVE VA~UES OF 78, 80, ANO 88 RESPECTIVELY, AND 
A, S, AND C HAVE VA~UES OF 'A' (FIE~OATA CHARACTER), 180 AND OCTAL 
O~O RESPECTIVELY, THEN THE CONDITION SWITCH WILL HAVE THE ABOVE 
VALUES (TRUE OR FALSE) AFTER EXECUTION OF THE INDICATEO PROCEDURE. 
NOTE: IF THE CONDITION SWITCH IS S~T TO 'FALSE' WHEN THE XSTALY 
PROCEDURE IS ENTERED, THE COUNTER IS NOT INCREMENTED AND RETURN 15 
MACE TO USER. 

17.2.~. THE DUMP PROCEDURES 

THE DUMP PROCEDURES GENERATE CALLING SEQUENCES WHICH OUTPUT THE 
INFORMATION COMPRISING THE DESIRED DUMPS. THE ACTUAL OUTPUT WHI~E 
THE OBJECT PROGRAM IS RUNNING IS TO A SPECIAL DIAGNOSTIC FILE. 
WHEN A PROGRAM TERMINATES, THIS DUMP INFORMATION IS READ BACK, 
EDITED, AND PRINTED. IF NO CONDITIONAL PROCEDURES ARE USED, THE 
DUMP PROCEDURES WILL ALWAYS pRODUCE OUTPUT AS THE DUMP PROCEDURES 
STANDING ALONE ALWAYS PRODUCE OUTPUT. 

17.2.4.1. THE XSMESG PROCEDURE 

THE X$MESG WIL~ PRODUCE A LINE OF UP TO 120 CHARACTERS ON THE 
OUTPUT LISTING, PROVIDED THAT THE CONDITION SWITCH IS SET TO' 'ON', 
THE ALPHANUMERIC LINE IT PRODUCES IMMEDIATE~Y FOLLOWS THE 
PROCEDURE REFERENCE. IT IS CAL~ED BY: 

XSMESG L~NGTH 
.OIAGNOSTIC MESSAGE' 

THE FIELD 'LENGTH' SPECIFIES THE NUMBER OF WORDS IN TH~ MESSAGE 
THAT FOLLOWS' THE FIE~O 'DIAGNOSTIC MESSAGE' CONSISTS OF ANY 
ALPHANUMERIC STRING ENCLOSED IN QUOTATION MARKS, AND WILL BE 
PRINTED EXACTLY AS ASSEMBLED. THIS PROCEDURE PERMITS A PROGRAMMER 
TO IOENTY THE CONDITIONS WHICH CAUSED A GIVEN DUMP BY HIS OWN 
SUITABLE MESSAGE. . 
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17.2.~t2. THE XSCORE PROCEDURE 

THE X$CORE PROCEOURE PRODUCES A PRINTOUT OF CORE MEMORY, 
PROVIDED THAT THE CONDITION swITCH 15 SET TO 'ON'. IT IS CAL~EO 
BY: 

XSCORE START, ~ENGTH, 'FORMAT' 

WHICH RESU~TS IN 'LENGTH' NUMBER OF CORE LOCATIONS, BEGINNING AT 
CORE~LOCATION 'START' BEING EDITED AND PRINTED ACCORDING TO 
'FORMAT'. THE 'FORMAT' FIE~D INDICATES HOW THE INFORMATION DUMPED 
IS TO BE EDITED' IT NORMALLY CONTAINS A SINGLE LETTER, SUCH AS A, 
E, F, 1, 0, p, OR 5 ENC~OSEO IN QUOTATION MARKS FOR STANDARD 
FORMATS' OR MAy CONTAIN SOME OTHER LETTER FOR OWN FORMAT. SEE 
SECTION 17.2.5.1., FORMAT SPECIFICATION PROCEDURE. 

11.2.4,3. THE X$OUMP PROCEDURE 

THE XSDUMP PROCEDURE PRINTS OUT THE PROGRAM'S ENVIRONMENT, 'HE 
X, A, AND/OR R REGISTERS, IF DESIRED. ANO A PRINT-OUT OF CORE 
MEMORY, PROVIDED THAT THE CONDITION SWITCH IS SET TO 'ON'. IT IS 
CALL.ED BY: 

XSOUMP START, LENGTH, 'FORMAT', 'REGISTERS' 

WHICH RESULTS IN PRINT-OUT OF THE ENVIRONMENT (INCLUOES 
INFORMATION ON CARRY AND OVERFLOW) FOLLOWED BY THE CONtENTS OF 
SELECTED REGISTERS, WHERE "REGISTERS" (PRINTED IN OCTAL) ARE 
SPECIFIED BY THE LETTERS tXt, 'A', OR 'R', IN ANY COMBINATION OR 
PERMUTATION, FO~LOWEO, SY THE 'LENGTH' - SPECIFIED NUMBER OF CORE 
LOCATIONS BEGINNING AT CORE LOCATION 'START', EDITEO AND PRINTED 
ACCOROING TO 'FORMAT'. ANY ILLEGAL COMBINATION OF LETTERS IN 'HE 
'REGISTERS' FIELD WILL RESULT IN THE PRINTING OF ALL THREE SETS OF 
REGISTERS, 

17.2.~.4. THE XSTAPE PROCEDURE 

THE XSTAPE PROCEDURE PRODUCES A PRINT-OUT OF THAT BLOCK OF 
MAGNETIC TAPE JUST PRIOR TO THE CURRENT POSITION OF THE SPECIFIED 
FI~E~NAME, PROVIDED THAT THE CONDITION SWITCH IS SET TO 'ON'. THE 
SERVO DUMPED IS ALWAYS REPOSITIONED AFTER THE DUMP IS MADE' IF THE 
SERVO IS POSITIONED AT THE BEGINNING OF A TAPE, NO DUMp WlL~ 
OCCUR. IT IS CAL~EO BY: 

XSTAPE ADDRESS OF EXEC I/O PACKET OR FCB,'FORMAT' 

RESULTS IN THAT THE BLOCK OF DATA JUST PRIOR TO THE CURRENT 
POSITION OF THE TAPE IS EDITED AND PRINTED ACCORDING TO .FORMAT-. 

THE X$TAPE PROCEDURE REQUIRES THAT A MEMORY AREA OF SUFFICIENT 
SIZE BE AVAILABLE, INTO WHICH THE BLOCK OF TAPE MAY aE REAO. THIS 
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BUFFER IS PROVIDED BY THE XSSUFR PROCEDURE DESCRIBED IN SECTION 
17.2.5.2. IF THE TAPE BLOCK IS LONGER THAN THE BUFFER PROVIOED, 
ONLY THAT INFORMATION WHICH CAN BE HELD IN THE BUFFER WIL~ BE 
PRINTED. THERE WILL NOT BE ANY DIAGNOSTIC MESSAGE FOR TRUNCATED 
BL.OCKS. 

17.2.4,5. THE XSDRUM PROCEDURE 

THE X$ORUM PROCEDURE PROVIDES A PRINT-OUT OF A PORTION OF MASS 
STORAGE MEMORY, PROVIDED THAT THE CONDITION SWITCH IS SET TO 'ON'. 
IT IS CALLEO BY: 

XSORUM 

WHICH RESULTS IN THE 'LENGTH' - SPECIFIED NUMBER OF WORDS FROM THE 
'INTERNAL-FILE.NAME' IN EXEC 1/0 PACKET, BEGINNING WITH RELATI'E 
DRUM ADDRESS (IN WORD 5) TO BE FOUND IN CORE LOCATION 'LOCN', 
BEING EDITED AND PRINTED ACCORDING TO 'FORMAT', THE XSORUM 
PROCEDURE REQUIRES A CORE BUFFER INTO WHICH INFORMATION FROM DRUM 
MAY BE READ, SIMILARLY TO THE XSTAPE PROCEDURE. WHILE A BLOCK OF 
DRUM STORAGE LARGER THAN THE SIZE OF THE BUFFER MAY BE DUMPED, 
GREATER EFFICIENCY WILL RESULT FROM PROVIDING A BUFFER 
SUFFICIENTLY LARGE TO HOLD ALL OF THE DRUM INFORMATION REQUESTED 
AT ONE TIME, 

IF NO BUFFER AREA AT ALL IS PROVIDED FOR THE XSTAPE ANO XSDRUM 
PROCEDURES, THESE DUMPS WILL NOT BE CARRIED OUT' HOWEVER, THE SAME 
BUFFER AREA MAY BE USED FOR BOTH X$TAPE AND XsORUM PROCEDURE 
CALLS. 

WHEN INTERSPERSING CONDITIONAL PROCEDURES WITH DUMP PROCEOURES, 
THE SETTING OF THE CONDITION SWITCH REFLECTS ONLY THOSE 
CONDITIONALS WHICH HAVE BEEN PROCESSED AT THE TIME THE DUMP IS 
CALL..EO, 

17.2t~.6. THE XSFILE PROCEDURE 

THE DIAGNOSTIC SYSTEM CAN INTERFACE WITH THE ITEM BUFFERING 
PACKAGE, IN ORDER TO PROVIDE A SNAPSHOT WHENEVER AN ITEM IS READ 
FROM, OR WRITTEN TO, A PARTICU~AR FILE. THIS FACILITY IS NOT 
AVAILABLE WHEN USING INDEFINITELY LONG-SPANNED ITEMS, THE 
PROCEDURE CAL.L: 

X$FILE Fee, , ON', , FORMA T , 

WILL CAUSE SUBSEQUENT ITEMS READ FROM, OR WRITTEN TO, THE FILE 
WHOSE FIL.E CONTRO~ aLOCK IS AT 'FCB' TO BE WR1TTEN INTo THE 
DIAGNOSTIC FILE AS A SNAPSHOT DUMP. THE PROCEDURE CALL: 

X$FILE 

WILL TERMINATE SUCH SNAPSHOTS. 
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17.2.4.7. THE XSCREG PROCEDURE 

THE XSCREG PROCEDURE CALLS FOR A DUMP OF USERS CONTROL REGISTERi 
(PROVIDEO THAT THE CONOITION SWITCH IS SET TO 'ON'). IT IS CALLED 
BY: 

XSCREG START,LENGTH,'FORMAT' 

THE FIELD 'START' CONTAINS THE ADDRESS OF THE FIRST CONTROL 
REGISTER TO BE DUMPED. 'LENGTH' INOICATES THE NUMBER OF REGISTERS 
TO BE DUMPED. THE 'FORMAT' FIELD INDICATES HOW THE DUMPED INFOR­
MATION IS TO BE EDITED. 

THE VALUES FOR X, Y, Z, A, B, AND C ARE THE SAME AS DEFINED IN 
THE EXAMPLE IN SECTION 17.2.3.5., CONDITIONAL pRoCEDURES, ALSO 
ASSUME THAT THE FOLLOWING PROCEDURES ARE EXECUTED SEQUENTIA~LY AND 
THAT THESE ARE THE FIRST GROUP ENCOUNTERED. 

CONDITION RESULT 
SWITCH DUMP 

DUMP $ (1) • 
PROCEDURE: (1) XSMESG 7 TRUE 11) YES 

'BEGIN TEST OF DIAGNOSTICS' • 
X$IF X -EG' A FALSE 

(2) XSMESG ~ FALSE (2) NO 
'TEST DATA GROUP A' • 
XSIF X 'EG' A FALSE 
XSOR X 'LT' Z TRUE 

(3) XSCORE TAB~EX,100,.O' TRUE (3) YES 
(~) XSOUMP TAB~EY,200"I"'XA' TRUE (~) YES 
(5) XSTAPE FILEA,tO' TRUE (5) YES 

XSIF Y 'GT' B FALSE 
(6) X$TAPE FILEB,-O' FA~SE (0) NO 

XSOR Y 'NE' Z TRUE 
(7) XsTAPE FILEC,-O- TRUE (7) YES 
(a) X$ORUM FILEO,DRDUMP,100,'A' TRUE (8) YES 
(9) XSFILE BETA,'ON','O' TRUE (9) YES 

(10) XSFILE BETA,-OFF' TRUE (10) NO 
(11) XSCREG 1,12,'0- TRUE (11) YES 

$(2) • 
DRDUMP + 0 • VA~UE SET OYNAMICA~LY BY USER 
ALPHA RES 200 • 
BETA (FILE CONTROL BLOCK - READ MODE) 
TABLEY RES 200 
TABLEX RES 100 
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SECTION: 

RESULT: (1) THE MESSAGE 'BEGIN TEST FOR DIAGNOSTICS' WI~L BE 
RECORDED IN DIAGNOSTIC FILE AS OUMP PROCEDURES 
STANDING ALONE ALWAYS PROOUCE OUTPUT, 

(2) NO DUMP RECORDED CONDITION SWITCH FALSE. 
(3) STARTING WITH THE ~OCATION TABLEX, 100 CELLS OF 

PAGE: 

MEMORY WILL BE DUMPED IN THE DIAGNOSTIC FILE. IF 
PRINTED, THE FORMAT WILL BE OCTAL AS -0. IS A STANDARD 
SYSTEM DEFINED FORMAT. NOTE: IT IS POSSIBLE TO 
CHANGE STANDARD FORMATS IF SO DESIRED USING XSFRMT 
PROCEDURE PRIOR TO DUMP CALL. 

(4) THE ENVIRONMENT DATA, CONTROL REGISTERS X AND A, 
ANO CORE MEMORy STARTING WITH TABLEY THRU TABLEY+199 
WILL BE RECORDEO iN THE DIAGNOSTIC FILE, IF PRINTeo, 
THE ENVIRONMENT DATA IS PRINTED AS TO STATUS, CONTROL 
REGISTERS ARE PRINTED ALWAYS IN OCTAL FORMAT, AND THE 
200 CELLS OF CORE WILL BE IN DECIMA~ FORMAT AS 'X' 
FORMAT SPECIFIED. 

(5) THE BLOCK OF DATA JUST PRIOR TO PRESENT POSITION IS 
RECORDED IN DIAGNOSTIC FILE. IF EDITED AND PRINTED IT 
WILL BE IN OCTAL FORMAT AS '0' FORMAT SPECIFIED 

(6) NO OUMP RECORDED CONDITION SWITCH FALSE, 
(7) THE TAP~ WHOSE INTERNAL-FILE-NAME IS FILEC WILL BE 

MOVED BACKWARDS ONE B~OCK ANO THEN READ FOR WORD ONe 
BLOCK. THE BLOCK READ WILL GO INTO THE CORE LOCATION 
'ALPHA', DEFINED IN THE xseUFR PROCEDURE,AND WI~L BE 
RECORDED IN THE DIAGNOSTIC FILE TO BE PRINTED IN otTAL 
FORMAT WHEN EDITED. 

(8) BEGINNING AT RELATIVE WORD ADDRESS 500 OF MASS 
STORAGE FILE 'FILED', 100 WORDS OF DATA ARE RECORDED 
IN THE DIAGNOSTIC FILE TO BE EDITED IN ALPHANUM~Rlt 
FORMAT. IT IS ASSUMED THAT THE CURRENT CONTENT OF THE 
LOCATION 'DRDUMP' HAS A VALUE OF 500, (THE COMMON 
BUFFER AREA 'ALPHA' IS USED TO READ DATA IN FROM TAE 
DRUM FILE. 

(9) THE FI~E wHOSE FILE CONTROL BLOCK IS AT 'BETA' Is 
CONDITIONEo TO RECORD IN THE DIAGNOSTIC FILE ALL 
SUBSEQUENT ACTIVITY AT THE ITEM LEVEL. THAT IS EVERY 
TIME A REQUEST IS MADE TO READ AN ITEM, THE ITEM THAT 
THE ITEM HANDLER POINTS TO IS RECORDED IN THE OIAG~ 
NOSTle FILE, 

(10) THE FILE CONTROL BLOCK 'BETA' IS CONDITIONED TO NOT 
RECORD ANY SUBSEQUENT ACTIVITY AT THE ITEM LEVEL. 

(11) CONTROL REGISTERS Xl THRU X12 ARE RECORDED IN THE 
DIAGNOSTIC FILE AND WILL BE EOITEO IN OCTAL FORMAT FoR 
PRINTING, 
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SECTION: 

THE SPECIFICATION PROCEDURES, XSBUFR AND XSFRMT, PROVIDE A 
BUFFER AREA AND FORMAT SPECIFICATIONS, RESPECTIVE~Y. 

17.2,5.1. THE XSFRMT PROCEDURE 

PAGE: 

THE PROCEDURE CONSISTS OF A STRING OF CHARACTERS SPECIFYING AN 
EDITING FORMAT EXACT~Y LIKE THE FORTRAN FORMAT STATEMENT. IT IS 
CAL-LEO BY: 

XSFRMT N,'M' 
'(A1A2A3 ••• AN)' 

WHERE N IS THE NUMBER OF WOROS COMPRISING THE FORMAT STRING ANO 
'M' BECOMES THE NAME OF THE FORMAT TO BE SUPPLIED. WHEN 
REQUESTING A DUMP, THE NAME OF THE FORMAT SPECIFICATION IS USES IN 
THE PROCEDURE REFERENCE. THE STRING OF ALPHANUMERIC CHARACTERS 
Al ••• AN REPRESENTS AN ENCODING OF THE FORMAT TO BE APP~IED TO THE 
INFORMATION PRINTEO. THERE ARE NO INTERVENING SPACES WITHIN THE 
FORMAT STRING. THE FIRST NON-BLANK CHARACTER OF THE STRING MUST 
BE A LEFT PARENTHESIS: .(., ANO THE ~AST NON-BLANK CHARACTER MUST 
BE A RIGHT PARENTHESIS, "'. 

THERE ARE AVAILABLE A NUMBER OF STANDARD FORMATS WHICH ARE 
KNOWN TO THE SYSTEM WITHOUT EXP~ICIT DEFINITION BY THE USER. 
THESE FORMATS ARE SUFFICIENTLY GENERALIZED IN NATURE TO BE CAPABLE 
OF HANDLING THE MAJORITY OF SITUATIONS WHICH WILL ARISE. QNLY IN 
PARTICULARLY INVOLVED SITUATIONS WILL IT BE NECESSARY TO DEFINS 
SPECIAL FORMATS. 

THE STANDARD FORMATS ARE: 
.F. (8 F 14.8) 
.E. (8 E 14,8) 
'I' (8 I 1~) 
'A' (16 A 6) 
'0' (8 0 14) 
• S. ('+ 5 ~O) 
'0' (4 0 26.18) 

FIXED DECIMAL 
FLOATING OECIMA~ 
INTEGER 
ALPHANUMERIC 
OCTAL 
INSTRUCTION 
DOUBLE PRECISION FLOATING POINT 

THE USER CAN REDEFINE ANY FORMATS (INCLUDING THE STANDABD 
FORMATS), AT WILL. THE OYNAMICA~LY MOST-RECENT DEFINITION WILL 
HOLO. MULTIPLE-LIN£ FORMATS ARE ALLOWABLE. 

17.2.5.2. THE XSBUFR PROCEDURE 

THE XSBUFR pROCEDURE IS USED TO DEFINE AN AREA OF CORE INTO 
WHICH INFORMATION FROM TAPE ANO DRUM IS READ. IT IS CAL~ED BY: 

XSBUFR START, LENGTH 
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WHERE ,START' IS THE STARTING CORE AODRESS OF THE BUFFER, AND 
'~ENGTH' IS THE LENGTH OF THE BUFFER, 

PAGE: 

17,2.5.3, THE XSMARK AND XSBACK PROCEOURES 

TWOPROCEOURES ARE AVAILAB~E FOR SAVING DUMPS UP TO A CERTAIN 
POINT IN EXECUTION ANO THEN OELETING THEM AT THE USER'S 
DISCRETION. THE X$MARK PROCEOURE DENOTES THE POINT IN PROCESSING 
WHOSE ATTAINMENT PERMITS THE USER TO IGNORE SUBSEQUENT DUMPS. 
THIS POINT IS A CERTAIN SECTION OF HIS PROGRAM. THE XSBACK 
PROCEDURE WILL DELETE ALL DUMPS PREVIOUS TO THE XSBACK REFEREN'E 
AND SUBSEQUENT TO THE LAST X$MARK FOR WHICH AN XSBACK HAS NOT YET 
OCCURRED, 

THUS, THE XSMARK AND XSBACK PROCEDURES BEHAVE MUCH AS LEFT AND 
RIGHT pARENTHESES SURROUNDING PORTIONS OF A PROGRAM WHICH ARE '0 
BE DUMPED ONLY IF TERMINATION OCCURS BETWEEN THEM, 

XSMARK AND XSBACK PAIRS MAY BE NESTED TO A DEPTH OF FIVE. 'HE 
TOTAL NUMBER OF OCCURRENCES OF XSMARK ANO XSBACK 15 UNRESTRICTED. 
THE PROCEDURE CALLS ARE: 

XSMARK 

XSBACK 

17,2,5.4, THE XSON ANO XSOFF PROCEDURES 

TWO PROCEDURES, XSON ANO XSOFF, ARE AVAILABLE FOR OVERALL 
CONTROL OF CA~LS ON DEBUGGING PROCEDURES, WHENEVER A XsOFF IS IN 
CONTROL, ALL REFERENCES TO DEBUGGING PROCEDURES (EXCEPT XSON) ARE 
NULLIFIED. NO OUTPUT WILL BE MADE TO THE DIAGNOSTIC FILE, 
REGAROLESS OF THE S~TTING OF THE CONDITION SWITCH. AFTER AXSON 
IS ENCOUNTERED, THE DEBUGGING pROCEDURES AGAIN BECOME ACTIVE. THE 
PROCEDURE CALLS ARE: 

XSON 

XSOFF 

17,2.5,5, EXAMPLES 

PROCEDURE: 5(2) 
ALPHA 

, 

S(l) • 

RES 200 

(1) XSFRMT 1,'0' 
'(6014)' 

(2) X$SUFR A~PHA,200 
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(3) XSMARK 
XSCORE AL.PHA,200,tA' 

(4) XSBACK 
(5) XSOFF 

XSCORE ALPHA,200,tE' 
(6) XSON 

XSCORE AL,PHA,200,tI' 

17 
SECTION: PAGE: 

RESULTS: (1) THE STANDARD OCTAL FORMAT '0' HAS BEEN REDEFINED TO 
PRINT 6 OCTAL FIELDS PER LINE INSTEAD OF a. THE 
APPROPIATE DATA IS WRITTEN ON THE DIAGNOSTIC rILE so 
THE ABOVE ACTION IS EFFECTIVE WHEN THE DIAGNOSTIC 
EDITOR PROCESSES THE RECORDED DyNAMIC DATA, 

(2) PROVIDES THE DIAGNOSTIC SYSTEM WITH A 200 WORD 
BuFFER FOR TAPE AND DRUM FILE DUMPS, FOR DRUM FILES 
IT 15 RECOMMENDED THAT THE BUFFER BE SOME MULTIPLE of 
28,THE LENGTH OF A FASTRAND SECTOR, 

(3) SAVES THE CURRENT L.OCATION WHERE THE NEXT WRITE IS 
TO BE MADE IN THE DIAGNOSTIC FILE, 

(4) RESETS THE CURRENT L.OCATION POINTER TO THE VALUE 
SAVEO BY THE MosT RECENT XSMARK REFERENCE, RESULT IS 
THAT ALL INTERVENING DUMP INFORMATION IS ERASED. 
E,G. THE DATA RECORDED BY XSCORE ALPHA,200,tAt HAS 
BEEN DELETED, 

(5) DISABLES ALL DIAGNOSTIC sySTEM PROCEDURES EXCEPT MSON 
SO THE X$CORE A~PHA,200"Et CALL IS IGNOREO. 

(6) ENABLES DIAGNOSTIC PROCEDURES, XSCORE ALPHA,200,'I' 
CALL IS IN EFFECT AND REQUESTED OUMP RECORDED. 

17,2.6, ASYNCRONOUS ACTIVITY DIAGNOSTIC CALLS 

EACH DIAGNOSTIC ROUTINE THAT IS PART OF THE USER'S PROGRAM 15 
PROCESSED SERIALLY, CARE SHOULD BE OBSERVED IN USING THE XSON ANB 
XSOFF PROcEDURES FOR THEy CONTROL A COMMON STATUS SWITCH, IF ONE 
SUBPROGRAM ACTIVITY SHOULD SET THE SWITCH OFF, IT WILL, BE OFF 'OR 
ALL SUBPROGRAM ACTIVITIES. LIKEWISE CARE SHOULD BE OBSERVED ON 
THE USE OF THE XSTALY PROCEDURE, IF THE COMMON CONDITION SWITtH 
IS SET FAL,SE BY ONE SUBPROGRAM ACTIVITY, IT wILL BE FALSE FOR ALL 
OTHER SUBPROGRAM ACTIVITIES UNTIL SET OTHERWISE. 

A COMMON EXIT IN THE DYNAMIC DIAGNOSTIC LIBRARY ROUTINE WILL 
LOOK AHEAO TO SEE IF THE NEXT INSTRUCTION IS A CALL TO THE 
DIAGOSTIC SYSTEM, IF TRUE, A ~OC~-OUT CONDITION WI~L REMAIN IN 
EFFECT UNTIL THE SERIES OF CA~LS ON THE SYSTEM IS BROKEN, THIS 
ASSURES THE USER THAT A SERIES OF CA~LS Wl~~ NOT BE INTERRUPTED 
INADVERTENTLY BY ONE OF THE OTHER SUBPROGRAM ACTIVITIES. 
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17.3, THE PMO STATEMENT 

17.3.1. GENERAL 

A POST-MORTEM DUMP EXECUTIVE CONTROL STATEMENT MAY BE USED TO 
DUMP CORE MEMORY FO~LOWING THE EXECUTION OF A TASK, OUMPS MAY BE 
MADE OF OVERLAY SEGMENTS, ELEMENTS, OR SPECIFIED PARTS OF 
ELEMENTS, AS LONG AS THEY WERE CURRENTLY IN CORE AT THE TIME THE 
ROUTINE TERMINATED. SEVERAL OPTIONS ARE AVAILABLE FOR OUTPUT 
FORMATTING, AND FOR SELECTING THE CORE AREAS TO BE DUMPED. 

THE GENERAL FORM OF THE CONTROL STATEMENT IS: 

QPMO,OPTIONS SPECIFICATIONS 

IF NO INFORMATION WAS SAVED BY THE SYSTEM WHEN THE PREVIOUS 
EXECUTION TERMINATED, NO DUMPS ARE POSSIB~E. THIS CONDITIQN MAY 
BE CAUSEO BY A 'Z' OPTION GIVEN TO THE COLLECTOR WHEN THE PROGRAM 
WAS CONSTRUCTED' BY A MISPLACED PMO CARD, OR BY CERTAIN RARE ERROR 
CONDITIONS. IN THE EVENT THAT NO DUMP IS AVAILABLE, A MESSAGE IS 
PRODUCED. 

THE ~PMO STATEMENTS MUST FOL~OW THE ~XQT STATEMENT OF THE 
PROGRAM THAT HAS TERMINATED IN ORDER TO BE HONORED. THE ONLY 
INTERVENING STATEMENTS ARE PURE OATA ANO THE CONDITIONAL STATE­
MENTS: QSETC, ~JUMP, AND ~TEST. THE FOLLOWING IS AN EXAMPLE: 

NO. STATEMENT ---- ------------------. 1 ~XQT PROGX 
2 DATA 
• • • • • • • • 

10 
11 
12 
13 
1'10 
15 
16 

DATA 
(I)TE5T 
Ii1JUMP 
fG)SETC 
r.1PMO 
~PMO 
r.1XQT 

• • • • • • 

TE/6/S3 
3 
6/S'to 
ELEMENT-l,ELEMENT~2 
ELEMENT-l0,100/2,~OO,'O' 
PROGY 

IF PROGX TERMINATES BEFORE PROCESSING ALL OF THE DATA STATE-
MENTS THAT FOLLOW THE ~XQT AND S3 OF THE CONDITION WORD HAS A 
VALUE OF 6, S4 OF THE CONDITION WORD WILL BE SET TO 6 AND STATE­
MENT NUMBER 14,15 WILL BE HONORED FOR PROCESSING, STATEMENT 
NUMBER 16 WILL TERMINATE PMO PROCESSING FOR PROGX, 
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17.3.2. OPTIONS 

OPTIONS ARE SELECTED THROUGH USE OF OPTION LETTERS PUNCHED INTO 
THE ~PMD CARD, AS IN OTHER CONTROL CARDS. THE OPTIONS FALL INTO 
THE FOLLOWING CLASSES: (1) GENERAL, (2) SPECIAL, (3) OPTIONS WITH 
SPECIALS, AND (~) BLANK 

17.3.2.1. GENERAL OPTIONS 

THE GENERAL OPTIONS MAY BE USED wITH ANY OTHERS IN A QPMO 
STATEMENT. THEY ARE: 

(1) 'E' OPTION: IF THE LETTER E IS PLACED IN THE OPTIONS 
FIELD, THE ~PMD STATEMENT WILL BE PROCESSED ONLY WHEM 
THE PREVIOUS ROUTINE TERMINATED IN ERROR, 

(2) 'e' OPTION: THE ,e' OPTION WILL CAUSE A DUMP OF THE 
WORDS THAT WERE CHANGED DURING THE EXECUTION OF THE 
ALLOCATED PROGRAM FOR THE AREA OF CORE PRESCRIBEO BY 
THE SPECIFICATIONS PORTION OF THE PMD STATEMENT. 

(3) '6' OPTION: AFTER PROCESSING THE REST OF THE PMO 
STATEMENT, THIS OPTION WILL CAUSE AN OCTA~ DUMP OF AL~ 
OF BLANK COMMON STORAGE AREA. IF USED WITH THE 'C. 
OPTION, THE .e. OPTION WILL BE IGNORED FOR BLANK 
COMMON STORAGE. 

17.3,2.2. SPECIAL OPTIONS 

ONLY ONE SPECIAL OPTION SHOULO BE USED ON A SINGLE PMO 
STATEMENT. IF MORE THAN THAN ONE SPECIAL OPTION IS USED, THE 
SPECIAL 'A' OPTION 'A' IS ASSUMED. ALL SPECIAL OPTIONS REQUIRE 
THE SPECIFICATIONS FIE~D DESCRIBED BELOW. IF NO SPECIAL OPTION IS 
SUPPLIED, THE 'BLANK' OPTION RULES WILL BE APPLIED. THE 
SPECIFICATIONS FIELD FOR THE SPECIAL opTIONS TAKES THE FORM OF A 
LIST OF ELEMENT OR SEGMENT NAMES: 

NAME 1, NAME 2, NAME 3, (ETC.) 

EACH NAMED ENTRY WILL BE DUMPED IN OCTAL FORMAT AND IN ORDER OF 
ALLOCATION. IF THE SPECIFICATION FIELD IS BLANK, ALL ELEMENTS IN 
MEMORY AT TERMINATION OF THE PREVIOUS ROUTINE WILL BE DUMPED. 
THESE SPECIAL OPTIONS ARE: 

(1) 'A' OPTION: AN 'A' OPTION WILL PRODUCE A DUMP OF ALL 
MEMORY SPECIFIED IN EACH ELEMENT OR SEGMENT NAMEO IN 
THE SPECIFICATION LIST. 

(2) '0' OPTION: A '0' OPTION WILL PRODUCE A DUMP OF THE 
O~BANK PORTION OF EACH ELEMENT OR SEGMENT NAMED IN THE 
SPECIFICATION LIST. 
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(3) 'I' OPTION: AN 'I' OPTION WIL~ PRODUCE A DUMP OF ALL 
I~BANK PORTIONS OF EACH ELEMENT OR SEGMENT NAMED IN THE 
SPECIFICATION LIST. 

17,3,2.3. OPTIONS USED WITH SPECIAL OPTIONS 

(~) 'X' OPTION: WHEN USED IN CON~UNCTION WITH THE 'A', 
'I', OR '0' oPTIONS, THE 'X' OPTION HAS AN EXCEPT 
EFFECT. ALL ACTIVE ELEMENTS WILL BE OUMPED EXCEPT 
THOSE NAMED IN THE SPECIFICATION LIST, ANO THOSE 
BELONGING TO THE SEGMENTS NAMED IN THE SPECIFICATION 
LIST, 

(5) tL' OPTION: WHEN USED WITH THE 'A', 'I', OR '0' 
OPTIONS, THE 'L' OPTION HAS THE EFFECT OF ELIMINATING 
DUMPS OF ALL ELEMENTS TAKEN FROM THE SYSTEM LIBRARY, 

17.3.2.~. THE '6~ANK' oPTION 

IF NO SPECIAL OPTIONS ARE NAMED ON THE PMD CARD, THE 
SPECIFICATION FIELD MUST FOLLOW THE FORM: 

NAME, START, LENGTH, FORMAT 

THIS OPTION AL~OWS THE USER TO DUMP INFORMATION UNDER A 
SPECIFIC FORMAT WITHOUT OUTPUTTING EXCESSIVE AMOUNTS OF 
UNNECESSARY MATERIAL. 

THE 'NAME' FIE~O IS THAT OF AN E~EMENT AND MUST BE PRESENT, 
THE 'START' FIELD MUST BE OF THE FORM: 

N/M 

WHERE 'M' REPRESENTS THE LOCATION COUNTER OF THE ELEMENT TO BE 
DUMPED, AND 'N' REPRESENTS AN ADDRESS, RELATIVE TO THE BEGINNING 
OF 'M', AT WHICH DUMPING SHOU~D BEGIN. IF 'M' OR 'Nt IS OMITTED, 
A ZERO IS ASSUMED TO BE ITS R~SPECTIVE VALUE. 

THE '~ENGTH' FIELO MUST BE THE NUMBER OF WORDS TO BE DUMPED. 
IF OMITTED, THE ~ENGTH WIL~ BE ASSUMED TO BE ALL OF LOCATION 
COUNTER tM' OF THE SPECIFIED ELEMENT. 

EXCEPT FOR CHANGED wORD DUMPS, THE USER MAY FILL THE 'FORMAT' 
FJELD WITH HIS OWN FORMAT, USING FORTRAN SPECIFICATIONS. 
USER-SUPPLIED FORMATS MUST BE ENCLOSED IN PARENTHESES. OR, FOR 
SIMPLICITY'S SAKE, ANY ONE OF THE CHARACTERS A, E, F, I, OR 0 MAY 
BE PLACED IN THIS FIELD' CAUSING THE APPROPRIATE FORMAT, AS 
DESCRIBED EARLIER, TO BE SELECTED. 

IN A CHANGEORWORD DUMP, USER~DEFINEO FORMATS ARE NOT PERMITTED, 
AND FORMATS ARE RESTRICTED TO A.E,I, OR O. THE NUMBER OF WORDS 
PER LINE IS CHOSEN BY THE SYSTEM. THE FORMAT OF THE CHANGED WORDS 
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MAY BE SPECIFIED BY THE USER. IN EITHER CASE, THE OCTA~ FORMAT 
WI~~ BE USED IF THE FORMAT FIE~O IS LEFT BLANK. AND WHENEVER A 
'SPECIA~' OPTION IS USED. 

17.3.3 EXAMPLES 

IilPMD 

RESU~TS IN AN OCTAL DUMP OF A~L ACTIVE (ALLOCATED IN CORE) 
SEGMENTS OF USERS PROGRAM, 

QPMD,EAXL ELEMENT-NAME-l, ELEMENT-NAME-2 

RESULTS IN AN OCTAL DUMP OF ALL ACTIVE ELEMENTS EXCEPT ELEMENT­
NAME-l, E~EMENT·NAME-2, AND SYSTEM LIBRARY ELEMENTS ON AN ERROR 
TERMINATION. 

QPMD,BOI SEGMENT-NAME 

RESULTS IN AN OCTAL DUMP OF SEGMENT-NAME (IF ACTIVE) AND BLANK 
COMMON AREA OF CORE STORAGE. 

~PMD,EBCO ELEMENT-NAME 

RESULTS IN AN OCTAL DUMP OF CHANGED WOROS- IN OBANK OF ELEMENTNAME 
(IF ACTIVE) AND BLANK COMMON. 

QPMD ALPHA' 100/3, 50, 'A' 

RESU~TS IN A 50 WORO A~PHANUMERIC FORMAT DUMP OF E~EMENT ALPHA (IF 
ACTIVE) UNDER CONTRO~ OF ~OCATION COUNTER 3 BEGINNING WITH 
RELATIVE ADDRESS 100 OF LOCATION COUNTER 3. 

15 
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18. SYSTEM SETUP 

18,1, 1108 EXECUTIVE SYSTEM GENERATION 

18.1.1, GENERAL 

THE SYSTEM GENERATION PROGRAM PROVIDES EACH INSTAL~ATION WITH A 
MEANS OF DESCRIBING THE MACHINE CONFIGURATION AND OPERATING SYSTEM 
FEATURES IT DESIRES IN SUCH A MANNER THAT AN OPERATING SYSTEM IS 
PRODUCED TAILORED SPECIFICA~LY TO THE INSTA~LATION'S PARTICULAR 
HARDWARE CONFIGURATION AND DATA PROCESSING NEEOS, THE SYSTEM 
GENERATION ROUTINE ACCEPTS A CONTROL LANGUAGE WHICH DESCRIBES THE 
CONFIGURATION OF THf SITE. IT ALSO ACCEPTS INSTALLATION 
MODIFICATIONS AND ADDITIONS, UNIVAC SUPPLIED UPDATES TO THE 
SYSTEM, AND PARAMETERS INDICATING THE DESIRED OUTPUTS OF THE 
GENERATION RUN. THE ROUTINE THEN GENERATES 'A RUN WHICH PERFORMS 
THE REQUIRED SYSTEM GENERATION AND UPDATING. INPUT TO THE RUN ARE 
THE MASTER PROGRAM FI~ES OF THE SYSTEM COMPONENTS. THE OUTPUTS 
ARE UPDATED MAsTER PROGRAM FI~ES, AN opERABLE SYSTEM TAPE, AND A 
~ISTING OF THE UPDATING RUN, 

MAINTENANCE OF THE 1108 SOFTWARE SYSTEM IS EFFECTED THRQU6H THE 
USE OF THE SYSTEM GENERATION PROGRAM, NORMAL~Y' ALL CHANGES ARE 
PREPARED BY UNIVAC AND FORWARDED TO EACH INSTALLATION. THESE 
CHANGES WILL INCLUDE THE NECESSARY UPDATE STATEMENTS AND SYMBOLIC 
CORRECTIONS, ALL PROGRAMS AFFECTED BY THE CHANGES ARE 
RE-ASSEMBLEO, AND RE·AL~OCATEO. OUTPUT OPTIONS ARE THE SAME AS 
FOR NORMAL SYSTEM GENERATION, AL~ HISTORICAL INFORMATION (FILE 
DIRECTORIES, ETC.) IS RETAINED WHENEVER AN UPDATE OF THE SYSTEM IS 
PERFORMED. HENCE, AN UpDATE IS NOT A COMPLETE REGENERATION OF THE 
SYSTEM, THE SYSTEM GENERATION PROGRAM WILL A~LOW FOR MAINTENA~CE 
OF THE SYSTEM IN THE FACE OF AODITIONS MACE TO THE SYSTEM BY A 
PARTICULAR INSTALLATION. FOR ALL INSTALLATIONS THE SAME DECK 
DISTRIBUTED BY UNIVAC WILL SUFFICE, REGARDLESS OF CURRENT SYSTEM 
CONFIGURATION. 

18,1.2. PROCEDURES 

THE SYSTEM GENERATION ROUTINE (SGR) CONSTRUCTS AN ORDE8ED RON 
FOR THE UPDATING OF A SYSTEM'S SYMBO~lC ELEMENTS (SYSTEM ~IBRARY) 
AND FOR THE CONSTRUCTION OF AN OPERAB~E SYSTEM TAPE, FROM A SE' OF 
PARAMETER CARDS (SYSTEM GENERATION STATEMENTS • SGStS). A SKELETON 
CORRECTION OECK, UNIVAC CORRECTIONS, AND USER'S CORRECTIONS. 
UNIVAC PROVIDES THE SGR WITH THE SKELETON CORRECTION DECK, THIS 
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CORRECTION DECK CONTAINS INFORMATION RE~ATING THE SGS'S TO THE 
CORRECTIONS NECESSARY TO AFFECT THOSE CHANGES OESCRIBfO ON THE 
SGS'S. UNIVAC CORRECTIONS Wl~L BE ENTERED IN THE SYSTEM LIBRARY, 
AS OPPOSED TO USER CORRECTIONS WHICH ONLY AFFECT THE OPERABLE 
SYSTEM TAPE. 

SYSTEM GENERATION STATEMENTS (SGStS) ARE COMPRISEO OF ANY 
NUMBER OF FIELDS WHICH MAY 8E COMPRISED OF ANY NUMBER OF 
SUBwFIELDS. A SUa·FIELD IS A STRING OF 18 OR FEWER CHARACTERS NOT 
CONTAINING A SPACE, COMMA, RIGHT BRACKET, LEFT BRACKET, RIGHT 
PARENTHESIS, LEFT PARENTHESIS, PLUS SIGN, MINUS SIGN, OR EQUAL 
SIGN. NOTE, THE FIRST FIELD NEED NOT START IN CO~UMN 1. 

A STATEMENT MAY BE CONTINUED ON THE FOLLOWING CARD BY PLACI~G A 
SEMI.COLON FOLLOWING THE LAST SPECIFICATION FIELD. 

THE SGS CARD FILE MAY 6E FO~LOWED BY A FILE OF UNIVAC 
CORRECTIONS (PERMANENT CORRECTIONS) AND A CARD FILE OF USER 
CORRECTIONS (TEMPORARY CORRECTIONS), THE CORRECTIONS ARE OF T~E 
FORM DESCRIBED IN SECTION 5.6,3. ALL CORRECTIONS TO AN ELEMENT 
MUST BE GROUPED, ORDERED, AND PRECEOED BY A CARD WITH AN ASTERISK 
IN COLUMN ONE ANO THE NAME AND VERSION OF THE ELEMENT TO WHICH THE 
CORRECTIONS APPLY, IN THE SECOND AND THIRD FIELDS. USER 
CORRECTIONS WILL BE REPRODUCED WITH UPDATED LINE NUMBERS RESULTING 
FROM UNIVAC ADDITIONS OR DELETIONS. 

18.1,3. SYSTEM GENERATION STATEMENTS 

ACCOUNT PRIORITY AND DEADLINE 
THE ACCOUNT STATEMENT IS USED TO SPECIFY THE LIMITATIONS 
IMPOSED ON A GIVEN ACCOUNT NUMBER. THIS STATEMENT IS OF THE 
FORM: 

ACCOUNT N PRIORITY P,Q DEADLINE A REAL-TIME A 

WHERE ~N IS THE ACCOUNT NUMBER 
-p IS THE HIGHEST PRIORITY A RUN WITH THE ACCO~NT 

NUMBER N MAY TAKE. 
'A' .. 'Z' 

~Q IS THE PRIORITY USED WHEN NONE HAS BEEN 
SPECIFIED ON THE ~RUN STATEMENT. 
'A'-'Z' 

NOTE -THE 'pRIORITY' AND 'P,Q' FIELDS MAY BE OMITTEO 
wHEN THE STANDARD PRIORITY VALUES ARE TO BE 
USEe. 

-A 15 TO SPECIFY WHETHER DEADLINE OR REAL~TIME 
PROGRAMS ARE TO BE ALLOWED FOR THE GIVEN 
ACCOUNT NUMBER. A MAY BE EITHER 
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NOTE ~THE 'OEADLINE' AND 'A' FIE~DS MAY BE 
OMITTED WHEN THE SYSTEM STANDARD IS TO BE 
USEe. 

NOTE -THE 'REA~-TIME' AND 'A' FIELDS MAY BE 
OMITTED WHEN THE SYSTEM STANDARD IS TO BE 
USED. 

NOTE -SEE DE~ETE ACCOUNTS, 
SEE -EXECUTIVE coNTROL LANGUAGE 

ORGANIZATIONAL STATEMENTS 
THE ~RUN STATEMENT 

PRIORITY SUB-FIELD 

ADO PROCESSOR 

PAGE: 

THIS STATEMENT IS TO SPECIFY PROCESSORS TO BE ADDED TO THE 
SYSTEM. ONE ADO STATEMENT IS NECESSARY FOR EACH PROCESSOR 
TO BE ADDEO. THE ADO sTATEMENT IS OF THE FORM 

ADO PROCESSOR N F PRODUCES A 

WHERE -N IS THE PROCESSOR NAME. 
-F IS THE NAME OF THE FILE WHERE THE PROCESSOR IS 

L.OCATED. 
-A IS ONE OF THE FOLLOWING. 

'A SYMBOLIC ELEMENT' 
tA RELOCATABLE ELEMENT' 
'BOTH A SYMBO~IC ANO A RELOCATABLE ELEMENT' 

NOTE -SEE OEL.ETE PROCESSORS. 
SEE -EXECUTIVE CONTROL L.ANGUAGE 

PROCESSOR CAL.L. STATEMENTS 
THE ADDITION OF NEW PROCESSORS 

ASSOCIATE SYMBIONTS 
THIS STATEMENT SpECIFIES SYMBIONT ASSOCIATIONS, THE STATE­
MENT IS OF THE FORM: 

ASSOCIATED SYMBIONTS 1 PRINT Ol, ••• ,ON PUNCH Pl'.t"PM 

WHERE -1 IS THE INPUT SYMBIONT NAME, 
-Ol, ••• ,ON ARE THE ASSOCIATED PRINT SYMBIONT 

NAMES. 
NOTE -THE 'pRINT' AND 'Ol, ••• ,ON' FIELDS MAy BE 

OMITTED WHEN NO PRINT SYMBIONTS ARE 
ASSOCIATED. 

-Pl, •• "PM ARE THE ASSOCIATED PUNCH SYMBIONT 
NAMES. 
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NOTE "THE .pUNCH' AND 'Pl, ••• ,PM' FIELDS MAY BE 
OMITTED WHEN NO PUNCH SYMBIONTS ARE 
ASSOCIATEO. 

NOTE .. ONE STATEMENT IS NECESSARY FOR EACH DEVICE 
ASSOCIATION DESIRED. 

NOTE -SEE DELETE SYMBIONTS, . 
SEE -EXECUTIVE CONTRO~ ~ANGUAGE 

ORGANIZATIONAL STATEMENTS 
THE ~SYM STATEMENT 

USE OF ~SYM WITH PRINTS AND PUNCHS 
SEE ·SYMBI0NTS 

GENERAL DESCRIPTION 
SYSTEM GENERATION PARAMETERS 

DEVICE ASSOCIATION 

AUTOMATIC SCHEOU~lNG 

PAGE: 

THIS STATEMENT SPECIFIES ONE USER RUN TO BE AUTO. 
MATICALLY SCHEDULED WHEN THE SYSTEM IS BOOTSTRAPPED. THE 
STATEMENT HAS THE FORM: 

AUTOMATICALLY SCHEDULE P 

WHERE -P IS THE NAM~ OF THE FILE OR PROGRAM FILE 
ELEMENT TO BE STARTED. 

SEE ·EXECUTIVE CONTROL ~ANGUAGE 
THE QSTART STATEMENT 

AVERAGE PROGRAM SIZE 
THIS STATEMENT IS USEe TO SPECIFy THE AVERAGE SIZE OF 
FORTRAN OR COBOL PROGRAMS, THE STATEMENT IS OF THE FORM: 

AVERAGE SIZE OF P PROGRAMS 5 

WHERE -P IS THE PROCESSOR NAME 
'FORTRAN' 
-COBOL' 

-5 IS THE NUMBER OF STATEMENTS 

CATALOGUED FI~ES ESTIMATE 

THIS VALUE ESTIMATES THE NUMBER of FI~ES WHICH THE 
SYSTEM WIL~ BE REQUESTED TO CATALOGUE. AN ACCURATE 
ESTIMATE WILL AID IN THE EFFICIENT OPERATION OF THE 
MASTER DIRECTORY SEARCH TECHNIQUE. THE FORM IS: 

CATALOGUED FILES N 

WHERE -N IS THE NUMBER OF FILES EXPECTED. 
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THIS STATEMENT IS USED TO ESTABLISH A MAXIMUM PERMISSABLE 
BUFFER ~ENGTH TO SE ACCEPTED FOR BOTH INPUT ANO OUTPUT 
COMMUNICATIONS SUFFERS FOR AL~ REA~-TIME PROGRAMS ANC 
SYSTEM SYMBIONTS FOR REMOTE TERMINALS. THIS STATEMENT 
IS OF THE FORM: 

MAXIMUM COMMUNICATIONS BUFFER LENGTH N CHARACTERS 

WHERE THE VALUE OF N IS EXPRESSED IN CHARACTERS. 

MAXIMUM ESI COMPLETION ACTIVITY TIME 
THIS STATEMENT IS USED BY THE DISPATCHER AS THE ~IMIT 
FOR THE AMOUNT OF TIME AN ESI COMPLETION ACTIVITY MAY 
HAVE CONTRO~ IN ORDER TO DETECT CLOSED ~OOPS AND EXCES. 
SIVE PROCESSING BY A REAL~TIME PROGRAM WHICH MIGHT HAVE 
AN ADVERSE EFFECT ON OTHER REAL·TIME PROGRAMS AND OTHER 
PARTS OF THE OPERATING SySTEM, THIS STATEMENT IS OF THE 
FORM: 

MAXIMUM E5I COMPLETION ACTIVITY TIME N MI~LISECONDS 

WHERE THE VA~UE OF N IS EXpRESSED IN MIL~lSECONDS 

REVERSE BUFFERING 
THIS STATEMENT IS USED TO DEFINE WHETHER OR NOT THE CPa 
HARDWARE FEATURE OF THE REVERSE BUFFERING CAPABILITY IS 
TO BE EMPLOYED BY THE SOFTWARE. THIS STATEMENT IS OF 
THE FORM: 

REVERSE BUFFERING FOR COMMUNICATIONS A 

WHERE -A IS EITHER 
'AL-L.OWED' OR 
'NOT ALL-OWED' 

COMMUNICATIONS BUFFER TIMING 
THIS STATEMENT DETERMINES WHETHER OR NoT THE TIMING OF 
COMMUNICATIONS BUFFERS IS TO BE PROVIDED, THIS STATE­
MENT IS OF THE FORM: 

COMMUNICATIONS BUFFER TIMING A 

WHERE -A IS EITHER 
'PE:RFORMEO' OR 
'OMITTED' 

5 



UP-4144 
UNIVAC 1108 EXECUTIVE 

PROGRAMMER'S REFERENCE 

AUTOMATIC OIA~ING OPERATIONS 

18 
5 EC TION: 

THIS STATEMENT IS USED TO SPECIFY WHETHER OR NOT ANY 
AUTOMATIC DIALING CAPABILITIES ARE PRESENT AT THE 
CENTRAL SITE. THIS STATEMENT IS OF THE FORM: 

DIALING OPERATIONS A 

WHERE -A IS EITHER 
'ACCEPT' OR 
'REJECT' 

SYMBIONT SUPPORT 

PAGE: 

THIS STATEMENT DETERMINES WHETHER OR NOT SECOND LEVEL 
SUPPORT IS TO BE PROVIDED, SECOND ~EVEL SUPPORT IS USED 
PRIMARI~Y BY THE SYMBIONTS. THIS STATEMENT IS OF THE 
FORM: 

SECOND LEVEL COMMUNICATIONS SUPPORT A 

WHERE -A IS EITHER 
'PROVIDED' OR 
'OMITTED' 

COMMUNICATIONS BUFFER POOLS 
THIS STATEMENT DETERMINES WHETHER OR NOT THE USE OF 
BUFFER POOLS BY ANY REAL-TIME PROGRAM IS TO BE PER­
MITTED. THIS STATEMENT IS OF THE FORM: 

COMMUNICATIONS BUFFER POOLS A 

WHERE -A IS EITHER 
'ALL.OWED' OR 
'NOT ALLOWED' 

COMMUNICATIONS LOG ENTRIES 
THIS STATEMENT DETERMINES WHETHER OR NOT SYSTEM LOG 
ENTRIES ARE TO BE MADE WITH INFORMATION SUCH AS TIME 
OF INITIATION AND VOLUME OF USAGE. THIS STATEMENT IS 
OF THE FORM: 

COMMUNICATIONS ~OG ENTRIES A 

WHERE -A IS EITHER 
'PROVIDED' OR 
'OMITTED' 
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THIS STATEMENT IS USED TO DETERMINE WHETHER COMP~ETE 
VALIDATION 15 TO BE PERFORMED FOR UNOEBUGGEO REA~·TIME 
PROGRAMS OR IF ONLY PARTIAL VALIDATION IS TO BE PER­
FORMED ON STABLE AND THOROUGHLY DEBUGGED REAL-TIME 
PROGRAMS. THIS STATEMENT IS EXPRESSED AS EITHER: 

PERFORM COMPLETE REA~-TIME VA~IDATION 
OR 

PERFORM PARTIAL REA~-TIME VALIDATION 

CONNECT CHANNEL & DISCONNECT CHANNEL 

PAGE: 

THESE STATEMENTS ARE TO SPECIFY CHANNEL CONNECTIONS, 
CHANNEL TYPE, EQUIPMENT TYPE, AND THE NUMBER OF UNITS 
ATTACHED. THE CONNECT AND DISCONNECT STATEMENTS ARE NOT TO 
BE USED FOR THE A~TERNATE CHANNEL OF A DUAL PAIR. THESE 
STATEMENTS ARE OF THE FORM: 

CONNECT CHANNEL C TO 0, T U 
DISCONNECT 0 FROM CHANNEL C, T U 

WHERE -e IS THE CHANNEL NUMBER 
-0 IS THE EQUIPMENT TYPE GIVEN BY ANY ONE OF TME 

FOL.L,OWING, 
-YIlle' (UNISERVO YIII C) 
'VIC' (UNISERVO VI C) 
'Ive' (UNISERVO IV C) 
'IIIA' (UNISERVO III A) 
'IIA' (UNISERVO II A) 
'FH432' (FLYING HEAD 432 MAGNETIC ORWM) 
'FH880' (F~YING HtAO 880 MAGNETIC DRUM) 
'FASTRANO' (FASTRANO II) 
'HSP755' (HIGH SPEED PRINTER) 
'RP' (CARD READER AND PUNCH) 
'PT' (PAPER TAPE) 
'100411' (1004 II) 
'1004111' (100~ III) 
'CTS' (COMMUNICATIONS) 
'WTS' (WORD TERMINAL) 
'CTMe. (COMMUNlCATIONS TERMINAL CONTROL.). 
'NONSTD' (NONSTANOARD DEVICE TypE) 

-T IS THE CHANNE~ TYPE GIVEN 6V ONE OF THE 
FOL.~OWING. 
'5' (SING~E CHANNEL) 
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NOTE -THE ALTERNATE CHANNEL IS ASSUMED TO BE C+l. 
-u IS THE NUMBER OF UNITS. 

SEE -SUPERVISOR 
SCHEDULING 

FACILITIES INVENTORY 

FOR NONSTANDARD DEVICES IT IS NECESSARY TO USE THE 
NAME ASSOCIATION SYSTEM GENERATION PARAMETER TO 
SPECIFY SYMBOLIC NAMES TO USE FOR ASSIGNING THESE 
DEVICES. THE NUMBER OF UNITS FIELD IS DISREGARDED 
FOR NONSTANDARD OEVICE CHANNELS, THESE CHANNELS ARE 
ASSIGNED AS AN ENTITY. 

OTHER, MORE SPECIFIC STATEMENTS MAY BE INCLUDED TO MORE 
FULLY DESCRIBE THE CHANNEL EQUIPMENT. THESE ARE OF THE 
FORM: 

Ive 800 PPI C 

PAGE: 

THIS STATEMENT IS TO SPECIFY THAT A OENSITY OF 8eO PPI 
IS AvAILABLE ON THE IV C TAPE UNITS ON CHANNE~ C. 

IVC TRANSLATE C 
VIC TRANSI.ATE C 
VIIIC TRANSLATE C 

THIS STATEMENT SPEcIFIES THE TRANSLATE FEATURE IS 
AVAILABLE ON THE TAPE UNITS ON CHANNEL C. 

FASTRANO FASTBANO C 

THIS STATEMENT SPECIFIES FASrBAND IS AVAI~ABLE ON THE 
FASTRANO II UNITS ON CHANNE~ C, 

FA STRANO SECTOR BUFFER C 

THIS STATEMENT SPECIFIES THAT A SECTOR BUFFER 
IS PRESENT IN THE CONTROL UNIT OF THIS FA STRANO 
CHANNEL, ANO IN THE AJOINING CONTROL FOR DUAL­
CHANNEL SUBSySTEMS, 

1004 CODE IMAGE REAOER C 
1004 PAPER TAPE READER C 
1004 PAPER TAPE PUNCH C 
1004 VIC N C 
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100~ III FEATURES, 
N GIVES THE NUMBER OF UNITS ON THE 100~ III. 

SEE -EXECUTIVE CONTRO~ LANGUAGE 
ORGANIZATIONAL STATEMENTS 

THE ~COL STATEMENT 

CTS AUTOMATIC DIALING C 
CTS UNATTENDED C 
CTS LEASED ~INE C 
WTS AUTOMATIC 01ALING C 
WTS UNATTENDED C 
WTS LEASED ~INE C 

us 
PAGE: 

THESE STATEMENTS ARE INCLUDED TO DESCRIBE MORE SPECIfIC 
FEATURES OF THE CTS AND WTS. CARDS REFERRING TO A 
LEASED LINE ARE USED FOR ~INE SPEEDS OTHER THAN 2~OO 
BPS, 

CONTINUE OR TERMINATE RUN 
THESE STATEMENTS ARE TO SPECtFY RUN CONTINUATION OR 
TERMINATION WHEN PRINT AND PUNCH FI~ES AREAS ARE EXeEEDED. 
THE STATEMENTS ARE OF THE FORM: 

CONTINUE RUN WHEN P FI~E EXCEEDED 
TERMINATE RUN WHEN P FILE EXCEEDED 

WHERE .p IS EITHER 
'PRINT' OR 
'PUNCH' 

SEE -EXECUTIVE CONTROL LANGUAGE 
ORGANIZATIONA~ STATEMENTS 

THE ~RUN STATEMENT 
PAGES SUe-FIEL.D 

SEE -EXECUTIVE CONTROL ~ANGUAGE 
ORGANIZATIONAL STATEMENTS 

THE QRUN STATEMENT 
CARDS Sua ... FIELD 

ANOTHER FORM OF THESE STATEMENTS ARE USED TO SPECIFY RUN 
CONTINUATION OR TERMINATION WHEN THE RUN ESTIMATED TIME 
HAS BEEN EXCEEDED. 

CONTINuE RUN WHEN TIME LIMIT EXCEEDED 
TERMINATE RUN WHEN TIME LIMIT EXCEEDED 

SEE -EXECUTIVE CONTROL LANGUAGE 
ORGANIZATIONAL STATEMENTS 

THE ~RUN STATEMENT 
RUNNING TIME/DEADLINE FIELD 
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THIS STATEMENT IS TO SPECIFY THE SIZE OF CORE STORAGE 
AVAILABLE. THE STATEMENT IS OF THE FORM; 

CORE SIZE N K 

PAGE: 

WHERE -N IS THE NUMBER OF WORDS (IN THOUSANDS) IN CORE 
STORAGE, THE OPTIONS ARE 
'65' 
'131' 
'196' 
'262' 

SEE -SUPERVISOR 
SCHEDULING 

FACILITIES INVENTORY 

DEL,ETE L.ISTS 
THE FOLLOWING STATEMENTS ARE USED TO DELETE ENTIRE LISTS 
PREVIOUSLY CONSTRUCTED BY THE SYSTEM GENERATION ROUTINE. 
A LIST MAY BE DELETED AND RECONSTRUCTED WITH ONE SYSTEM 
GENERATION. THE STATEMENTS ARE OF THE FORM: 

DEL.ETE ACCOUNTS 
DELETE PROCESSORS 
DELETE SYMBIONTS 
DELETE CHANNEL UNIT NAMES 
DELETE RE-ENTRANT ROUTINES 
DELETE REMOTE TERMINALS 
REMOVE PROCESSORS 

DEMAND FACILITY 

THIS STATEMENT INCLUDES OR DELETES THE DEMAND 
FACILITY OF THE EXECUTIVE. THE FORM IS: 

DEMAND FACILITY S 

WHERE -s IS EITHER: 
'INCL.UOEO" OR 
'DELETEC' 

OIVIDE DRUM 
THE OIVIDE STATEMENT IS TO DIVIDE FH~32 ANO FH8aO CRUM INTO 
CONTIGUOUS AREAS AND SlMU~ATEO FASTRAND. ALL REMAINING 

10 



UP-4144 
UNIVAC 1108 EXECUTIVE 

PROGRAMMER'S REFERENCE SECTION: 

18 
PAGE: 

PRUM IS USED AS SIMULATED FASTRANO. THE STATEMENT IS Of 
THE FORM: 

DIVIDE C U N 

WHERE ~C IS THE CHANNEL NUMBER. 
~U IS THE UNIT NUMBER. 
-N IS THE NUMBER OF LOCATIONS TO BE ALLOCATEe AS 

CONTIGUOUS DRUM. 
SEE -SUPERVISOR 

SCHEDUL.ING 
FACILITIES INVENTORY 

SEE -FILE CONTROL SYSTEM 

L.OG MEDIUM 

FILE ORGANIZATION 
MASS STORAGE ALLOCATION 

GENERAL. 

THIS STATEMENT IS TO SPECIFY THE ~OG MEDIUM, THE STATEMENT 
IS OF THE FORM: 

L.OG MEDIUM TYPE 

WHERE -TYPE IS THE EQUIPMENT TYPE. 

MAXIMUM DELAY TIME 
THIS STATEMENT SETS THE MAXIMUM TIME AN EXTERNA~ FUNCTION 
CAN BE OUTSTANDING FOR THE ARBITRARY DEVICE HANDLER. THE 
STATEMENT IS OF THE FORM: 

MAXIMUM DELAY TIME T SECONDS 

WHERE -T IS THE TIME IN SECONDS. 

MAXIMUM FILE SIZE 
THIS STATEMENT 15 USED TO SET THE SYSTEM MAXIMUM FILE SIZE 
TO BE USED WH~N A MAXIMUM. FIL.E SIZE HAS NOT BEEN SPEC IF lEO 
ON AN ASSIGN STATEMENT, THE STATEM£NT IS OF THE FORM: 

MAXIMUM FILE SIZE N 

WHERE -N 15 THE NUMBER OF TRACKS 
SEE -EXECUTIVE CONTRO~ LANGUAGE 

INPUT/OUTPUT SPECIFICATION STATEMENTS 
THE ~AS6 STATEMENT 

THE FASTRANO QASG STATEMENT 

11 
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THIS STATEMENT 15 TO SPECIFY THE MAXIMUM NUMBER OF ~OG 
ENTRIES ANY ONE RUN MAY MAKE, THIS STATEMENT IS OF THE 
FORMI 

L.OG MAXIMUM N 

WHERE -N IS THE MAXIMUM NUMBER, 
SEE -EXECUTIVE REQUEST FUNCTIONS 

THE SYSTEM LOG 

MINIMUM OBANK ADDRESS 
THIS STATEMENT SETS THE MINIMUM OBANK ADDRESS FOR 
EACH PROGRAM COLLECTED, ITS EFFECT IS TO RESERVE 
IBANK ADORESS SPACE FOR LINKING RE-ENTRANT 
PROCESSORS, THE FORM IS: 

MINIMUM 06ANK ADDRESS A 

WHERE A IS THE OCTAL OR DECIMAL ADDRESS. 

MAXIMUM NUMBER OF oPENED RUNS 
THIS STATEMENT IS USED TO SPECIFY THE MAXIMUM NUMBER OF 
RUNS THAT MAY BE OPENED AT ANY ONE TIME, THE STATEMENT 
IS OF THE FORM: 

MAXIMUM OPENED RUNS N 

WHERE -N IS THE NUMBER OF RUNS. 
SEE -FILE CONTROL SYST£M 

FILE ORGANIZATION 
MASS STORAGE ALLOCATION 

ROLLOUT OF FILES TO MAGNETIC TAPE 

MOVE PROCESSORS 

PAGE: 

THIS STATEMENT 15 USED TO MOVE PROCESSORS TO SLOWER SPEEO 
DEVICES (DRUM TO FASTRANO), THE STATEMENT IS OF THE FORMI 

MOVE P 

WHERE .p IS THE PROCESSOR NAME. 
NOTE -ONE MOVE STATEMENT IS NECESSARY FOR EACH PRO-

CESSOR DESIR~O MOVED. 
NOTE -SEE REMOVE PROCESSORS, 
SEE -HARDWARE CONFIGURATIONS 
SEE -SUPERVISOR 

12 
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SCHEDULING 
FACILITIES INVENTORY 

SEE -FI~E CONTROL SYSTEM 
FILE ORGANIZATION 

MASS STORAGE AL~OCATI0N 
GENERAl.. 

NAME ANO C/U ASSOCIATION 

18 
SECTION: PAGE: 

THIS STATEMENT IS TO IDENTIFY CHANNELS AND SPECIFIC UNITS 
WITH SYMBO~IC NAMES. THESE NAMES ARE TO BE USED IN THE . 
,TYPE' FJELD TO OBTAIN AN ASSIGNMENT. THIS STATEMENT IS OF 
THE FORMI 

NAME N IS C U 

WHERE -N IS A ONE TO SIX CHARACTER NAME, 
-C IS THE CHANNE~ NUMBER. . 
-U IS THE UNIT NUMBER. 

NOTE -IF A NAME IS TO BE ASSOCIATED WITH A CHANNEL 
THE U FIELD IS NOT NECESSARY, 

NOTE -ONE STATEMENT IS NECESSARY FOR EACH ASSO'IAT18N 
DESIRED. 

NOTE -SEE OELETE CHANNEL UNIT NAMES, 
SEE -EXECUTIVE CONTRO~ LANGUAGE 

INPUT/OUTPUT SPECIFICATION STATEMENTS 
THE ~ASG STATEMENT 

THE ARBITRARY DEVICE QASG STATEMENT 

NOISE CONSTANT 
THIS STATEMENT IS USEe TO SET THE STANDARD TAPE NOISE 
CONSTANT. THE STATEMENT IS OF THE FORM, 

NOISE CONSTANT N 

WHERE -N 15 THE NOISE CONSTANT VALUE, 

PR08E 
THIS STATEMENT IS USED TO SPECIFY THE INPUT SYMBIONT, OR 
SYMBIONT CLASS, WHICH IS TO BE PLACED IN THE PROBE MODE. 
THE STATEMENT IS OF THE FoRM: 

PROBE S 

WHERE -S IS THE SYMBIONT NAME, OR SYMBIONT CLASS, 
OF THE CORRESPONDING UNIT TO BE PROBED. 

SEE -SYMBIONTS 
ON-SITE DEVICE HANDLERS 
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SEE -SYMBIONTS 

SYSTEM GENERATION PARAMETERS 
PROBE 

PROCESSOR DESCRIPTION 

18 
SECTION: 

THIS STATEMENT DEFINES THE TyPE AND CHARACTERISTICS 
OF THE CENTRA~ PROCESSING UNIT. THE FORM IS: -

PROCESSOR P CHANNE~S C 

WHERE -P IS '1108' OR fll08A" AND 
-C 15 THE NUMBER OF CHANNELS PRESENT. 

RE-ENTRANT ROUTINES 
THIS STATEMENT IS TO IOENTIFY RE-ENTRANT ROUTINES, THE 
STATEMENT IS OF THE FORM: 

REENTRANT ROUTINE R 

WHERE 
NOTE 
SEE 

-R IS ROUTINE NAME, 
-SEE DE~ETE RE-ENTRANT ROUTINES. 
-BASIC OPERATIONA~ DESCRIPTIONS 

DEMAND PROCESSING 
CONVERSATIONAL COMPONENTS 

RE-ENTRANT CONTROL 

REAL TIME FACILITY 

THIS STATEMENT INCLUDES OR DELETES THE REAL TIME 
CAPABILITY OF THE EXECUTIVE. THE FORM IS: 

REA~ TIME S 

WHERE -s IS 'INCLUDED' OR 'OE~ETED'. 

REMOTE TERMINALS 
THIS STATEMENT IS USED TO IDENTIFY THE EQUIPMENT AT THE 
REMOTE TERMINALS, THE STATEMENT IS OF THE FORM; 

REMOTE TERMINAL 1 C R P T Q 

WHERE -I IS A SIX CHARACTER FIELD WHICH 
IDENTIFIES THE REMOTE ~OCATION. 

PAGE: 

-C IS THE REMOTE CONFIGURATION AND MAY BE ON! SF 
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'1004111' (1004 111) 

18 
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• KSR~5' (MODEL 35 TELETYPE * MACHI NE 
OR EQUIVALENT) 

PAGE: 

'ASR35' (AUTOMATIC SEND RECEIVE MOOEL 35) 
~R IS THE NAME OF A SYMBIONT (FOR RUN INPUT) OR 

THE NAME OF A FILE (TO AUTOMATICAl.lY START 
A PREDEFINED RUN) FOR THE INPUT STANOBY ID~E 
STATE CONDITION. IF R IS A NAME OF A FILE, 
THIS FIELD HAS SUaFIElOS AS FO~LOWSI 

Q,F,Kl,K2,E,V 

WHERE -Q IS THE QUALIFIER (OPTIONAL), 
-F IS THE FILE NAME PORTION OF THE 

EXTERNAL. NAME, 
-Kl IS THE READ KEY (OPTIONAL), 
-K2 IS THE WRITE KEY (OPTIONAL), 
-E IS THE NAME OF THE ELEMENT WITHIN 

THE FILE IF MORE THAN ONE. 
-V IS THE ELEMENT VERSION (APP~IES 

ONLY IF E IS SPECIFIED). 

-p IS A ONE TO SIX CHARACTER PRINT SITE-ID. 
-T IS THE PROGRAM TYPE (IF NOT OTHERWISE 

SPECIFIED) OF ALL RUNS ENTERED AT THIS 
TERMINAL. T IS EITHER 
'BATCH' OR 
'DEMAND', 

~Q IS A ONE TO SIX CHARACTER PUNCH SITE-IO, 
NOTE -THE Q FIELO MAY BE OMITTED. 
NOTE -ONE STATEMENT IS NECESSARY FOR EACH INPUT OUTPUT 

ASSOCIATION DESIRED, 
NOTE -SEE DELETE REMOTE TERMINALS, 
SEE -EXECUTIVE CONTRO~ LANGUAGE 

ORGANIZATI0NA~ STATEMENTS 
THE QRUN STATEMENT 

PRIORITY SUB-FIE~O 
SEE -EXECUTIVE CONTROL LANGUAGE 

INPUT/OUTPUT SPECIFICATION STATEMENTS 
THE ~ASG STATEMENT 

THE ARBITRARY DEVICE QASG STATEMENT 
SEE -SYMBIONTS 

SYSTEM GENERATION PARAMETERS 
DEVICE ASSOCIATION 

RESERVE MASS STORAGE 
THE PURPOSE OF THIS STATEMENT IS TO RESERVE A MASS STORAGE 
AREA AS A NAMED PERMANENT FILE, THE STATEMENT IS OF THE 
FORM: 

RESERVE Feu A 0 G 
*TRADEMARK OF TELETYPE CORPORTION 
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WHERE -F IS THE FI~~ NAME BY WHICH THE Fl~E IS CATA­
~OGUEO AND RETRIEVEO. THE FILE NAME FIELD 
HAS THE FORMAT: 

Q,F,Kl,K2 
WHERE -Q IS THE QUALIFIER (OPTIONAL). 

-F IS THE FI~E NAME PORTION OF THE 
EXTERNAL. NAME, 

-Kl IS THE READ KEY (OPTIONAL), 
-K2 IS THE WRITE KEY (OPTIONAL), 

PAGE: 

NOTE -THE F-CYCLE SUBFIELO OF THE FILE 
NAME AS DISCUSSED ELSEWHERE IN THIS 
OOCUMENT IS A~WAYS TAKEN AS ZERO 
FOR THE RESERVE STATEMENT. 

-C IS THE CHANNEL NUMBER. 
-U IS THE UNIT NUMBER, 
-A IS THE STARTING ADDRESS 
-0 IS TO INDICATE WHETHER POSITIONS OR TRACKS 

ARE TO BE ASSIGNED. THE 0 FIE~O MAY CON'AIN 
'POSITIONS' OR 
'TRACKS'. 

-6 IS THE NUMBER OF GRANULES TO ASSIGN. THE 
STARTING ADDRESS IS THE LOGICAL SECTOR ADDResS 
o TO N FOR EACH UNIT ANO MUST BE THE START OF 
A TRACK IF 0 CONTAINS 'TRACKS, OR POSITION IF 
o CONTAINS 'POSITIONS', 

SEE -EXECUTIVE CoNTROL LANGUAGE 
INPuT/OUTPUT SPECIFICATION STATEMENTS 

THE ~ASG STATEMENT 
THE FASTRAND QASG STATEMENT 

RETAIN CYCLES AND F-CYCLES 
THIS STAT~MENT IS TO SPECIFY THE NUMBER OF CYCLES TO RETAIN 
WHEN A NUMBER HAS NOT BEEN SPECIFIED. THE STATEMENT IS OF 
THE FORM: 

RETAIN N C 

WHERE -N IS THE NUMBER OF CYCLES, 
-C IS EITHER 

'CYCLES. OR 
'FCYCL.ES' 

ROLLOUT CONTROL POINTS 
THIS STATEMENT IS USED TO SPECIFy THE FASTRANO AVAI~ABILITY 
POINTS AT WHICH ROL~ ouT OF FILES IS AUTOMATICALLY STARTED 
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AND STOPPEO: 

CTMC 

ROLLOUT POINTS N M 

WHERE -N IS THE NUMBER OF TRACKS AVAI~ABLE WHEN ROL~OUT 
STARTS. 

-M IS THE NUMBER OF TRACKS AVAI~AaLE WHEN BOLLOUT 
IS STOPPED. 

SEE -FILE CONTROL SYSTEM 
FILE ORGANIZATION 

MASS STORAGE A~LOCATION 
ROLLOUT OF FI~ES TO MAGNETIC TAPE 

SEE -EXECUTIVE SYSTEM DESIGN CRITERIA 
PROGRAM FIL.ES 

-CYCL-E' PARAMETER 
SEE -EXECUTIVE CONTROL LANGUAGE 

INPUT/OUTPUT SPECIFICATION STATEMENTS 
THE ~ASG STATEMENT 

NOTATION FOR FILE NAMES 
SEE -EXECUTIVE CONTROL LANGUAGE 

PROCESSOR CALL STATEMENTS 
STATEMENT FORMAT 

THIS STATEMENT IS TO DEFINE THE UNITS ON THE tTMC, THE 
STATEMENT IS OF THE FORM: 

CTMC G C T 5 B N L M 1,0 0 

WHERE -G IS THE LT GROUP IDENTITY, 
-c IS THE CHANNEL NUMBER. 
-T IS THE UNIT TYPE AND MAY CONTAIN: 

'STANDARD' 
'NASA' 
-GSA3EI' 

-S IS THE UNIT SPEED AND MAY CONTAIN: 
'I.OW' 
'MEOIUM' 
'SYNC' 
• PARAL.I.EL , 

-B 15 THE LINE SPEED IN eITS PER SECOND. 
-N IS THE NUMBER OF BITS PER CHARACTER, 
-L IS THE LINE TYPE ANO MAY CONTAIN: 

'COMMONCARRIER' 
'LEASED' 
'TEL,.EGRAPH' 

-M IS THE IDLE STATE FOR AN INPUT UNIT. 
'OFF' SPECIFIES NO IDLE STATE MONITOR. 
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OF A RUN OEFINED IN THE REMOTE STATEMENT, 
-1 IS THE INPUT UNIT INDICATOR NUMBER, 
-0 IS THE OUTPUT UNIT INDICATOR NUMBER, 
-0 IS THE DIA~ UNIT INDICATOR NUMBER 

WHEN PRESENT, 
SEE -INPUT/OUTPUT DEVICE HANOLERS 

COMMUNICATIONS MULTIPLEXOR HANDLER 
ASSIGNING LT DEVICES 

SHARING PERCENTAGES 

PAGE: 

THESE STATEMENTS ARE USED TO SPECIFY HOW CPU TIME IS TO BE 
SHARED AMONG THE FOUR TYPES OF PROGRAMS. THE STATEMENTS 
ARE OF THE FORM: 

DEMAND MINIMUM PERCENTAGE N 
DEMAND MAXIMUM PERCENTAGE N 

WHERE -N IS THE PERCENTAGE, 
SEE -SUPERVISOR 

SCHEDUL.ING 
THE DYNAMIC AL~OCATOR 

SHARING BETWEEN PROGRAM TYPES 

STANDARD DEADLINE SPECIFICATION 
THIS STATEMENT IS TO SPECIFY THE ASSUMED DEADLINE SPECIFI­
CATION (THE DEADLINE SPECIFICATION USED IN THE ABSENCE O~ 
A DEADLINE SPECIFICATION ON AN ACCOUNT STATEMENT), THIS 
STATEMENT IS OF THE FORM: 

STANDARO DEADLINES A 

WHERE -A IS EITHER 
'ALL.OWED' OR 
'NOT AL.LOWED' 

SEE -EXECUTIVE CONTROL ~ANGUAGE 
ORGANIZATIONAL STATEMENTS 

THE ~RUN STATEMENT 
PRIORITY SUS·FIELD 

STANDARD DENSITY 
THIS STATEMENT IS USED TO RESET THE STANDARD TAPE DENSIT', 
THIS IS THE DENSITY TO BE USED IF NOT SPECIFIED ON THE ~ASG 
STATEMENT OR SET MODE I/O FUNCTION, THIS STATEMENT IS OF 
THE FOR'M: 

STANDARD DENSITY N 

WHERE -N 15 THE NUMBER OF FRAMES PER INCH, 
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THESE STATEMENTS SET T~E ASSUMED PAGE AND CARD LIMITS (T~E 
lIMITS USED WHEN NONE HAVE BEEN SPECIFIED ON THE RUN CARD). 
THESE STATEMENTS ARE OF THE FORM: 

STANDARD PAGE LIMIT N 
STANDARD CARD LIMIT M 

WHERE -N IS THE MAXIMUM NUMBER OF PAGES. 
-M IS THE MAXIMUM NUMBER OF CARDS. 

SEE -EXECUTIVE CONTROL LANGUAGE 
ORGANIZATIONAL STATEMENTS 

THE ~RUN STATEMENT 
PAGES sua-FIELD 

SEE -SYMBIONTS 
SYSTEM GENERATION PARAMETERS 

MASS STORAGE REQUIREMENTS 

STANDARD RUN TIME 
THE RUN TIME STATEMENT 15 USED TO SET THE ASSUMED RUN 
ESTIMATED TIME (THE ESTIMATED TIME USED WHEN NONE HAS BEEN 
SPECIFIED ON THE ~RUN CARD). THIS STATEMENT IS OF THE 
FORM: 

STANDARD RUN TIME T MINUTES 

WHERE -T IS THE TIM~ IN MINUTES. 
SEE -EXECUTIVE CONTROL LANGUAGE 

ORGANIZATIONAL STATEMENTS 
THE ~RUN STATEMENT 

THE RUN-OPTIONS SUB-FIELD 

STARTING UNIT NUMBER 
THIS STATEMENT IS TO SPECIFY THE STARTING UNIT NUMBER ON 
A GIVEN CHANNEL WHEN THE STARTING UNIT NUMBER IS OTHER 
THAN ZERO. THE STATEMENT HAS THE FORM: 

STARTING UNIT NUMBER ON CHANNEL C U 

WHERE -C IS THE CHANNE~ NUMBER. 
~U IS THE STARTING UNIT NUMBER. 
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THIS STATEMENT SPECIFIES THE CHOICE OF RESIDENCE FOR THE 
1108 EXECUTIVE SYSTEM. THE STATEMENT IS OF THE FORM: 

SYSTEM RESIDENCE C 

WHERE -c 15 THE CHANNEL NUMBER, 
SEE -SUPERVISOR 

SCHEDUL.ING 
FACIL.ITIES INVENTORY 

SEE -FILE CONTROL SYSTEM 

TIME ALLOCATION 

FILE ORGANIZATION 
MASS STORAGE ALLOCATION 

GENERAL. 

THESE STATEMENTS OESCRI8E THE TIME VALUES USED IN THE 
CALCULATION OF THE QUANTUMS OF TIME GIVEN TO BATCH 
AND DEMAND PROGRAMS. 

BATCH ALLOCATION A 
DEMAND ALLOCATION B 
BATCH PRIORITY FACTOR C 
DEMAND PRIORITY FACTOR D 

TIMES A ANO B ARE GIVEN IN MI~LlSECONCS. IT IS 
THE AMOUNT OF TIME GIVEN TO A PROGRAM AT THE 
HIGHEST PRIORITY LEVEL. 

PAGE: 

C AND D ARE MULTIPLIERS OF THE RUN PRIORITY WHICH 
CONTROL. THE EFFECT OF PRIORITY UPON TIME ALLOCATION. 
THE PRIORITY LETTERS YIELD THE VALUES: 26-A,25-B, •• , 
l-Z. THE EXPRESSION USED TO FINO THE QUANTUM (Q) lSI 

Q = A • (1 + P/F) • T 
WHERE 'P' IS PRIORITY, 'F' THE PRIORITY FACTOR, AND 
'T' THE LEVEL FACTOR. 

18.1.4. INITIAL SYSTEM 

THE FOLLOWING STATEMENTS ARE USED TO GENERATE THE INITIAL 
SYSTEM. 

AVERAGE SIZE OF COBOL PROGRAMS 500 
AVERAGE SIZE OF FORTRAN PROGRAMS 500 
CONTINUE RUN WHEN pRINT FILE EXCEEDED 
CONTINUE RUN WHEN PUNCH FILE EXCEEDED 
CONTINUE RUN WHEN TIME LIMIT EXCEEDED 
CORE SIZE 65 K 
DEMAND MAXIMUM PERCENTAGE 70 
DEMAND MINIMUM PERCENTAGE 20 
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L.OG MAXIMUM 10 
MAXIMUM DE~AY TIME 300 SECONDS 
MAXIMUM FILE SIZE 1000 
MAXIMUM OPENED RUNS 5 
NOISE CONSTANT 18 
RETAIN 5 CYCLES 
RETAIN 5 FCYC~ES 
STANDARD CARD ~IMIT 500 
STANDARD OEAD~INES A~~OWEO 
STANDARD DENSITY 800 
STANDARD PAGE LIMIT 100 
STANOARD RUN TIME 6 MINUTES 

18 
SECTION: PAGE: 

18.2, SYSTEM LOADING 

AS A PART OF THE ORDEREO RUN CONSTRUCTED BY THE SYSTEMS 
GENERATION ROUTINE, AN OUTpUT TAPE IS pRODUCED WHICH CONTAINS THE 
1108 EXECUTIVE SYSTEM AND THE SYSTEMS ~IBRARY. THIS TAPE IS 
INITIALLY LOADED BY THE MANUAL HARDWARE BOOTSTRAP METHOO. THE 
BOOTSTRAP CAN BE PERFORMED ON THE VIlle, VIC OR Ive TAPE CHANNE~S. 
FOUR 'INITIAL LOAD' TOGGLE SWITCHES ON THE CPU MAINTENANCE PANEL 
MUST BE'SET TO DETERMINE THE INPUT CHANNE~. 

THE BOOTSTRAP BLOCK IS LOADED AT THE FIRST LOCATION IN THE 
MEMORY MODULE SELECTED BY THE MEMORY SELECT REGISTER. 

IMMEDIATELY AFTER THE BOOTSTRAP ROUTINE RECEIVES CONTROL THE 
AREAS AT 2000 OCTA~ AND ABOVE WHERE THE EXEC IS TO BE STORED I~ 
CORE IS COPIED TO MASS STORAGE, IF A pREVIOUS EXEC WAS STILL IN 
CORE, EXCEPT FOR THE FIRST 2000 OCTAL WORDS, ITS CONTENTS ARE 
SAVED FOR INFORMATION PURPOSES. 

IF JUMP KEY TWO (2) IS SET A SERIES OF SELECTED CORE AREAS MAY 
BE SAVED ON MASS STORAGE. THE PARAMETERS ARE ENTERED THROUGH THE 
PROGRAM ADDRESS COUNTER (P). 

AFTER THE REQUESTED AREAS ARE SAVEO, THE ROuTINE IN CoRE READS 
THE TAPE TO BRING IN EACH BLOCK OF THE SYSTEM AND COpy EACH TO THE 
PROPER DRUM LOCATIONS. THIS COpy of THE EXECUTIVE SYSTEM IS 
LOCATED AS SPECIFIED AT SYSTEM GENERATION TIME. A FIXED AREA ON 
THIS DRUM BEGINNING AT ADDRESS ZERO IS RESERVED FOR EXECUTIVE 
SYSTEM USAGE ON~Y. THIS FIXED AREA IS DETERMINED AT SYSTEM 
GENERATION TIME, DEPENDING ON THE CONFIGURATION, I.E, NUM8ER OF 
EQUIPMENT HANDLERS REQUIRED AND NUMBER OF PROCESSORS To BE LOCATED 
ON DRUM. 

THE USER HAS THE OPTION OF PLACING ANY OF THE PROCESSORS ON A 
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SLOWER MASS STORAGE DEVICE IF IT EXISTS, AN INITIALIZATION 
ROUTINE FINALLY PLACES A COpy OF THE RESIDENT PORTION OF THE 
EXECUTIVE SYSTEM IN CORE, INITIA~IZES ANDIOR RE-INSTATES FILE 
DIRECTORIES AND GIVES THE SYSTEM CONTROL. 

PAGE: 

18.2.1. INITIAL LOAD CONSO~E COMMUNICATIONS 

DURING INITIAL LOAD THERE EXISTS A MEANS OF TEMPORARILY 
MODIFYING THE SITE TABLE ASSIGNMENTS. IF INITIAL LOAD IS MADE VIA 
A TAPE CHANNEL AND JUMP KEY 5 IS SET THE FOLLOWING TYPE-OUT WILL 
APPEAR : 

THE CONSOLE WILL BE PLACED IN THE INPUT MODE TO ACCEPT DRUM ANDIOR 
PRINTER CHANNEL MODIFICATIONS. THE DRUM CHANNEL IS THE CHANNEL 
USED TO OPERATE AND STORE THE EXEC. THE PRINTER CHANNEL IS USED BY 
THE PANIC DUMP ROUTINES TO PRINT DATA. IF A PRINTER CHANNEL IS 
NOT SPECIFIED THE DUMP WILL BE STORED IN A STORAGE AREA, THESE 
CHANNELS MAY BE TEMPORARILY MODIFIED VIA THE FOLLOWING TYPE-INS: 

Dec, 
pec, 
Dce pee, OR pee oce, 

cc ~ DESIGNATES THE CHANNEL NUMBER (IN OECIMAL) 
• - DESIGNATES THE END OF MESSAGE. 

IF AT ANY TIME A TYPE-IN ERROR OCCURS PRIoR TO TYPING THE '.' 
THE ENTIRE MESSAGE MAY BE IGNORED BY TYPING THE LETTER tXt 

IF INITIAL LOAD IS MADE VIA A ORUM CHANNEL AND JUMP KEY 5 IS 
SET, THE FOLLOWING TYPE-OUT WILL OCCUR: 

P,T MOD 

THE CONSOLE WILL BE PLACED IN THE INPUT MODE TO ACCEPT TEMPORARY 
MODIFICATIONS TO THE PRINTER ANDIOR TAP~ BOOTSTRAP CHANNEL, T~E 
ROUTINE ACCEPTS DATA UNTIL A PERIOD IS ENCOUNTEREO. THE ITEMS 
MUST BE SEPARATED BY A SPACE aUT THEy MAY APPEAR IN ANY ORDER AND 
ANY COMBINATION OF ONE OR ALL. THE TypE-IN HAS THE FOLLOWING 
FORMAT: 
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Tce. 
pee, 
Tce pee. 

SECTION: 

CC • DESIGNATES THE CHANNEL NUMBER (IN DECIMA~). 

18 
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AS IN THE TAPE BOOTSTRAP CASE, IF A TYPE-IN ERROR OCCURS BEFORE 
THE PERIoO IS TYPED THE MESSAGE MAY BE CANCELLED BY TYPING IN AN 
tX'. 

ALSO ASSOCIATED WITH BOTH THE TAPE AND DRUM INITIAL LOAD 
ROUTINES ARE CERTAIN ERROR MESSAGES THAT MAY BE TYPED OUT DURING 
INITIA~ LOAD. THESE ERROR MESSAGES MAY BE DIVIDED INTO TWO 
SEPARATE GROUPS. THE FIRST IS THE 1/0 GROUP, THIS GROUP CONSISTS 
OF ERROR MESSAGES THAT MAY SE TYPED OUT UPON THE OCCURRENCE OF AN 
ERROR CONDITION THAT ARISES IN CONJUNCTION WITH AN 1/0 OPERATION. 
IF THIS ERROR WAS IN THE FORM OF AN EXTERNA~ INTERRUPT THE 
APPROPRIATE STATUS COOE WILL BE INSERTED INTO THE MESSAGE. THUS 
THERE EXISTS TWO FORMS OF AN I/O ERROR MESSAGE. THE FORMAT AND 
EXPLANATION OF THESE TWO TYPES IS AS FOLLOWS: 

ERR : CH CC SSSSSS 000000 AAAAAA 
AND 

ERR : CH CC 000000 AAAAAA 
cc - CHANNEL NUMSER(O£CIMAL) FROM WHICH THE ERROR AROSE 

S • STATUS CODE 
o - DIAGNOSTIC MESSAGE EXPLAINING TYPE OF INTERRUPT. 

THIS MAY BE ANY OF THE FOLLOWING: 
ISIIN - lSI INPUT MONITOR 
lSIOUT - lSI OUTPUT MONITOR 
ISIFNC - lSI FUNCTION MONITOR 
ESIIN - ESI INPUT MONITOR 
ESIOUT - ESI OUTPUT MONITOR 
ESICWP - ESI CONTROL WORD PARITY 
ISICWP - lSI CONTROL WORD PARITY 
OATAP - ESI OR lSI DATA PARITY 
ESIEI - E5I EXTERNAL INTERRUPT 
ISIEI • lSI EXTERNAL INTERRUPT 

A - ADDRESS OF THE MAIN CODE THAT WAS INTERRUPTED, 

THE OTHER GROUP OF ERROR MESSAGES MAY BE CALLED COMPUTER 
MALFUNCTION AND MISCELLANEOUS ERRORS. THIS GROUP TAKES INTO 
ACCOUNT ALL THE INTERRUPTS THAT ARE NOT ASSOCIATED WITH 1/0. THE 
FORM AND EXPLANATION OF THIS TYPE OF MESSAGE 15 AS FOL~OWS: 

ERR : 000000 AAAAAA 
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D w DIAGNOSTIC MESSAGE EXP~AINING TYPE OF INTERRUPT. 
THIS MAY BE ANY OF THE FO~LOWING: 

POWLOS - POWER LOSS 
MEMIP - MEMORY 1 INSTRUCTION PARITY 
MEM2P - MEMORY 2 INSTRUCTION PARITY 
MEM3P - MEMORY 3 INSTRUCTION PARITY 
MEM4P - MEMORY ~ INSTRuCTION PARITY 
lCRP • ICR PARITY 
ILINS - IL~EGAL INSTRUCTION 
EXRET - EXECUTIVE RETURN 
GRDMOD • GUARD MODE 
TSTSET - TEST ANO SET 
FPUNDF - F~OATING POINT UNDERFLOW 
FPOVF • FLOATING POINT OVERFLOW 
DIVFLT - DIVIDE FAULT. 

A - ADDRESS OF THE MAIN CODE THAT WAS INTERRUPTED 

PAGE: 

18.3. SYSTEM GENERATION 

THE SYSTEM GENERATION ROUTINE MAY BE USED TO AID IN THE 
GENERATION AND RE~GENERATloN OF ANY SYSTEM (OR RUN DECK). THIS 
SECTION GIVES A DETAILED DESCRIPTION OF HOW THE SYSTEM GENERATION 
ROUTINE CAN BE APPLIED TO ANY SYSTEM OR RUN. 

18.3.1. INTROOUCTION 

THE OBJECT OF THE SySTEM GENERATION ROUTINE IS TO SUPPLY THE 
SYSTEMS PROGRAMMER WITH A MEANS TO CONTROL THE CONTENTS OF AL~ 
SYMBOLIC ELEMENTS OF A SYSTEM, THE PURPOSE BEHIND THIS IS TO 
ALLOW THE SYSTEMS PROGRAMMER TO UPDATE ALL SYMBOLIC ELEMENTS IN 
THE FIELo WITH THE SAME CORRECTION-DECK. AT THE SAME TIMEt THE 
SYSTEM USER IS GIVEN A CONVENIENT AND SIMPLE MEANS TO ALTER THE 
RELOCATABLE ELEMENTS OF THE SYSTEM AND GENERATE AN OPERABLE SYSTEM 
TO MEET THE REQUIREMENTS OF HIS CHANGING NEEOS AND HAROWARE 
CONFIGURATION. 

THE SYSTEMS PROGRAMMER MUST PROVIDE THE SGR WITH A SKELETON 
RUN DECK WHICH CONTAINS A DESCRIPTION OF THE SYSTEM, ALL ALLOWABLE 
SYSTEM MODIFICATIONS. AND THE CORRECTIONS NECESSARY TO ACCOMPLISH 
THESE MODIFICATIONS. THE USER THEN, NEED ONLY SPECIFY, WITH 
SIMPLE STATEMENTS (SYSTEM GENERATION STATEMENTS, SGS'S) , THOSE 
MODIFICATIONS HE DESIRES AND THE SGR WILL CONSTRUCT AND EXECUTE A 
RUN TO INCLUDE THE DESIRED MOOIFICATIONS AND GENERATE AN OpERABLE 
SYSTEM, 

THE SYSTEMS PROGRAMMER AND THE USER MAY ALSO ENTER CORRECTIONS 
TO THE SYSTEM'S ELEMENTS THROUGH THE SGR ANO THESE CORRECTIONS 
WILL BE INCLUDED IN THE RUN. CORRECTIONS TO AN E~EMENT ARE OF TWO 
KINDS - SYSTEMS PROGRAMMER CORRECTIONS, WHICH ARE ENTERED IN THE 
SYMBOLIC ELEMENTS, ANO USER CORRECTIONS, WHICH ONLY ENTER SYMBOLIC 
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ELEMENTS WHEN AUTHORIZED BY THE SYSTEMS PROGRAMMER, THUS, THE 
SYSTEMS PROGRAMMER CAN PREVENT THE USER FROM ALTERING THE SYSTEM'S 
SYMBOLIC ELEMENTS AND yET ALLOW HIM TO ALTER THE SYSTEM'S 
RELOCATABLE ELEMENTS. THE SGR WILL ALSO REPRODUCE THE USER'S 
CORRECTION DECK WITH CORRECTED LINE NUMBERS WHICH HAVE RESULTED 
FROM SySTEMS PROGRAMMER CORRECTIONS AND THE CORRECTIONS GENERATED 
FROM SGS,S. 

18.3.2. CALLING SEQUENCE FOR THE SGR 

A DESCRIPTION OF EACH OF THE DATA FILES ANO OPTIONS WILL 
FOLLOW, 

QXQT,OPTIONS SGR 
SKELETON ELEMENT NAME 

QEOF ... 
- SYSTEM GENERATION STATEMENTS 

filEOF ... 
- USER.S CORRECTIONS .. 
~EOF ... 
... SYSTEMS PROGRAMMER CORRECTIONS .. 
QEOF -• SKELETON CORRECTIONS 

tl)ENO 

THE SKELETON ELEMENT NAME IS OF THE FORM OESCRIBED IN THE 
SECTION ENTITLED 'NOTATION FOR PROGRAM FILE ELEMENTS', THE CARD 
FILE INDICATED AS SKE~ETON CORRECTIONS WILL APPLY TO THIS ELEMENT. 
FOR FURTHER DETAILS SEE THE SECTION OF THIS CHAPTER ENTITLED 
'SKELETON CORRECTIONS'. 

18.3.3, SYSTEM GENERATION STATEMENTS 

SYSTEM GENERATION STATEMENTS (SGS'S) ARE COMPRISED OF ANy 
NUMBER OF FIELDS WHICH MAY BE COMPRISED OF ANY NUMBER OF 
SUB-FIELDS. A SUB~FIELD IS A STRING OF 18 OR FEWER CHARAC'ERS NOT 
CONTAINING A SPACE, COMMA, RIGHT BRACKET, LEFT BRACKETt RIGHT 
PARENTHESIS, LEFT PARENTHESIS, PLUS SIGN, MINUS SIGN, OR ~QUAL 
SIGN. SUB~FIELOS ARE SEPARATED BY A COMMA OR A COMMA FOL~OWEO BY 
ONE OR MORE BLANKS. FIELDS ARE SEPARATED BY ONE OR MORE BLANKS. 
THE FIRST FIELD MUST HAVE ONLY ONE SUB-FIELD, THIS FIELO IS 
CALLED THE SGS LABEL. SGS'S HAVE THE FOLLOWING FORM, 
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A STATEMENT MAY BE CONTINUED ON THE FOLLOWING CARD BY P~ACING 
A SEMI-COLON FOLLOWING THE LAST FIELD CODED ON THE LINE. NOTE 
THAT THE LABEL NEED NOT START IN COLUMN 1. 

18.3.~. CORRECTIONS 

THE SGS CARD FILE MAY BE FOLLOWED BY A FILE OF USER 
CORRECTIONS (TEMPORARY CORRECTIONS) AND A FILE OF SYSTEMS 
PROGRAMMER CORRECTIONS(PERMANENT CORRECTIONS). THE CORRECTIONS 
ARE OF THE FORM DESCRIBED IN THE SECTION ENTITLED 'FORMAT OF 
CORRECTION LINES'. ALL CORRECTIONS TO AN ELEMENT MUST BE GROUP,ED, 
ORDERED, ANO PRECEDED BY A CARO WITH AN ASTERISK IN COLUMN 1 
FOLLOWED BY THE NAME OF THE ELEMENT TO WHICH THE CORRECTIONS 
APPLY. WHEN CORRECTIONS ARE ~NCOUNTERED A SG5 IS GENERA TEO 
INTERNALLY, WITH A LABEL OF .p. (PERMANENT) OR 'T'(TEMPORARY) ANO 
WITH THE SECOND FIELD HAVING TWO SUB-FIELDS CONSISTING OF THE NAME 
AND VERSION RESPECTIVELY. THIS SGS IS THEN ADDEO TO THE ~IST OF 
SGStS. THIS IS FOR USE WITH THE SKELETON DIRECTIVE CARDS 
DESCRIBED SUBSEQUENTLY. 

18.3.5. SKELETON 

THE SGR WILL PRODUCE THE RUN DECK FROM A SKELETON (FURNISHED 
BY THE SYSTEMS PROGRAMMER WITH THE SYSTEM'S SYMBOLIC ELEMENTS) 8Y 
REFERENCING THE SGStS FOR INFORMATION. THE SKELETON IS AN ELEMENT 
OF CARDS TO BE EDITED AND INSERTED IN THE RUN D~CK' AND CARDS TO 
DIRECT THE SGR. THE SKELETON IS PROCESSED SEQUENTIALLY AND THE 
CARDS ARE INTERPRET~O, EDITED AND ADDED TO THE RUN DECK AS THfY 
ARE ENCOUNTERED. PERMANENT AND TEMPORARY CORRECTIONS ARE MERGED 
WITH THE RUN DECK AS THE SKEL~TON IS PROCESSED. CONFLICTS IN LINE 
NUMBERS AND CORRECTIONS ARE O~TECTED ANU NOTEU. 

THE SKELETON IS COMPRISED OF THREE TyPES OF CARDS. 

1. CAROS TO DIRECT THE SGR. 
2. CARDS TO BE EDITED AND ADDED TO THE RUN DECK. 
3. CARDS TO ENTER THE RUN DECK DIRECT~Y. 

DIRECTIVE CARDS IN THE SKELETON ARE RECOGNIZED BY AN ASTERISK 
IN COLUMN 1 AND A SECOND FIELD CONTAINING ONE OF THE FO~LOWING: 

CORRECT 
END 
IF 
~L.SE 
INCREMENT 
L.OOP 
DEFINE 
PROCESS 
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18.3.5,1. SYSTEM GENERATION STATEMENT REFERENCES 

DIRECTIVE CARDS AND CAROS TO BE EDITED REFERENCE INFORMATION 
ON SGS,S IN ANY OF THE FOUR WAYS GIVEN BELOW, ~ INDICATES A 5GS 
LABEL' AND N, F, AND 5 REPRESENT INTEGERS. 

1. eLl REPRESENTS THE NUMBER OF SGS'S wITH THE 
l..ABEL. 'L'. 

2. [L,Nl REPRESENTS THE NUMBER OF FIELDS ON THE N'TH 
SGS WITH THE LABEL .~, 

3. tL,N,FJ REPRESENTS THE NUMBER OF SUB-FIEL.DS IN THE 
F.TH FIELO ON THE N'TH SGS WITH THE LABEL 
'L', 

4. [L,N,F,Sl REPRESENTS THE CONTENTS OF THE S'TH SUB. 
FIELD IN THE F'TH FIELD ON THE N'TH SGS 
WITH THE LABEL 'L'. 

ANY CARD NOT RECOGNIZED BY THE SGR IS SEARCHED FOR ANY OF THE 
ABOVE REFERENCES. IF NONE IS FOUND THE CARD IS ADDEO TO THE RUN 
DECK. IF A REFERENCE IS FOUND, THE INFORMATION IS RETRIEVED FROM 
THE SGS AND SUBSTITUTED FOR THE REFERENCE. wHEN AL~ REFERENCES ON 
THE SKELETON CARD HAVE BEEN RETRIEVED AND SUBSTITUTED, THE CARD IS 
ADDED TO THE RUN DECK, IF THE INFORMATION CANNOT BE FOUND ON ~NY 
OF THE SGS'S, THE CARD IS NOT ADDED TO THE RUN DECK AND PRoCESSING 
IS CONTINUED WITH THE NEXT SKELETON CARD. 

18.3,5.2. CORRECT DIRECTIVE CARD 

THE CORRECT DIRECTIVE CARD IS NECESSARY FOR THE INSERTION OF 
SYSTEM PROGRAMMER AND USER CoRRECTIONS INTO THE RUN DECK. THE END 
DIRECTIVE CARD IS USED IN CON~UNCTION wITH THE CORRECT CARD AS 
SHOWN BEL.OW. 

* CORRECT NAME VERSION 

... 
• END 

ALL CORRECTIONS TO THE ELEMENT NAME/VERSION WILL BE INSERTED 
AT THE PROPER POINT IN THE RUN DECK BETWEEN THE DIRECTIVE CARDS. 
USER, SYSTEM PROGRAMMER, ANO SKELETON CORRECTION CARDS WILL BE 
MERGED AND CHECKED FOR CONFLICTING CORRECTIONS, OTHER FORMS OF 
THE CORRECT DIRECTIVE CARD ARE: 

* CORRECT NAME VERSION PERMANENTL.Y 
* CORRECT NAME PERMANENTLY 
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THESE CARDS ARE USED IN CON~UNCTION WITH THE END DIRECTIVE AS 
ABOVE, BUT ONLY SYSTEMS PROGRAMMER CORRECTIONS ARE ADDED TO THE 
RUN DECK. 

18.3,5.3. IF DIRECTIVE CARD 

THE IF DIRECTIVE CARD IS USED TO CONDITIONALLY SKIp A SEQUENCE 
OF SKELETON CARDS. THE END OIRECTIVE CARD IS ALSO USED IN 
CONJUNCTION WITH THE IF CARD AS SHOWN BELOW. THE IF DIRECTIVE 
CARD CAN BE USED IN ONE OF TWO WAYS. THE FIRST IS: 

• IF (BOOLEAN EXPRESSION> THEN ... 
... 

* END 

THE CARD OR CARDS BETWEEN THESE DIRECTIVE CARDS WILL BE 
SKIPPED IF THE BOOLEAN EXPRESSION IS FALSE, THE INTERVENING CAROS 
WILL BE PROCESSED IF THE EXPRESSION IS TRUE. 

THE SECOND FORM IS: 

* IF <BOOLEAN EXPRESSION> THEN 

* ELSE 

-... 
* END 

IF THE BOOLEAN EXPRESSION IS TRUE THE CARDS BETWEEN THE IF AND 
THE ELSE DIRECTIVE CAROS WILL BE PROCESSED. ANO THE CARDS BETWEEN 
THE ELSE AND THE END DIRECTIVE CARDS WILL BE SKIPPED, IF THE 
BOOLEAN EXPRESSION IS FALSE THE CARDS BETWEEN THE IF AND ELSE 
DIRECTIVE CARDS wILL BE SKIPPED' AND THE CARDS BETWEEN THE E~SE 
AND THE END DIRECTIVE CARDS WILL BE PROCESSED, 

THE OPERANDS ALLOWED IN THE BOOLEAN EXPRESSION ARE OF FOUR 
FORMS. 

1. (SGS REFERENCE) = <SGS SUB-FIELD) 
2, (5GS REFERENCE> = <NUMBER) 
3. (SGS REFERENCE) = <SGS REFERENCE) 
4. (SGS REFERENCE> 

IF, IN ANY CASE, THE REFERENCE CANNOT BE FOUND, THE OPERAND IS 
FALSE. IF THE REFEHENCE IS FOUND ON THE SGS.S BUT DOES NOT EQUAL 
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THE CORRESPONDING SUB-FIELD, NUMBER, OR SGS REFERENCE THE OPERAND 
IS FALSE. THE OPERAND IS TRUE WHEN THE REFERENCE IS FOUND AND IS 
EQUAL TO THE SUB-FIELD, NUMBER, OR SGS REFERENCE, TWO OPERATO~S 
ARE ALLOWED: OR AND NOT. A COMPLETE SYNTACTICAL OESCRIPTION 
FOLLOWS, 

18.3.5.~. INCREMENT DIRECTIVE CARD 

THE INCREMENT AND LOOP OIRECTIVE CARDS ARE USED, AS SHOWN 
BELOW, TO REPEATEDLY PROCESS A SERIES OF CARDS. 

* INCREMENT <ALPHABETIC> TO <FINAL V~LUE> 

-* LOOP 

AN INDEX IS SPECIFIED ON THE INCREMENT DIRECTIVE CARD, WHICH 
IS INCREMENTED EACH TIME THE INTERVENING CAROS ARE PROCESSED, THE 
INDEX WILL START WITH THE VALUE ONE AND BE INCREMENTED BY ONE 
UNTIL IT IS GREATER THAN THE FINAL VALUE. THE INDEX, SPECIFIED BY 
ANY SINGLE ALPHABETIC, MAY BE USEU IN ANY OF THE INTEGER FIELDS IN 
A SGS REFERENCE. 

THE FINAL VALUE MAY BE GIVEN BY A NUMBER, A SGS REfERENCE, OR 
AN INDEX. A COMP~ETE SYNTACTICAL DESCRIPTION FOLLOWS. 

18,3,5.5. DEFINE PROCESS DIRECTIVE CARD 

THE PURPOSE OF THE OEFINE AND PROCESS DIRECTIVE CARDS IS TO 
ADO TO THE LANGUAGE OF SKELETON DIRECTIVE CARDS THE ABILITY TO 
CALL A SUBROUTINE OF COMMON SKELETON DIRECTIVE CARDS, THE OBJECT 
IS TO ALLOW THE SYSTEMS PROGRAMMER TO CONSTRUCT THE SKELETON WITH 
A MINIMUM OF CARDS AND EFFORT. A PROCESS MUST BE DEFINED, AS 
SHOWN BELOW, BEFOHE IT IS CALLED. 

* DEFINE PROCESS NAME -.. 
* END 

THE INTERVENING CAROS WILL BE ASSOCIATED WITH THE GIVEN NAME. 
THE CARDS WILL NOT SE INTERPR~TEO WHEN THE PROCESS 15 DEFINED. 

18.3.5.6. PROCESS DIRECTIVE CARD 

A PROCESS IS CALLED WITH THE FOLLOWING DIRECTIVE CARD. 

* PROCESS NAME Pl P2 ". PN 
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WHEN A PROCESS DIRECTIVE CARD IS ENCOUNTERED, THE PARAMETERS 
Pl THROUGH PN ARE PASSED TO THE DEFINED PROCESS I.E., PM IS 
SUBSTITUTED FOR EACH [~MJ ON THE CARDS DEFINING THE PROCESS 
'NAME'. PROCESSES MAY BE CALLED RECURSIVELY. 

18,3.5,7, SYNTACTICAL DESCRIPTION 

THE PROPER FORMS OF THE IF DIRECTIVE CARD AND THE INCREMENT 
DIRECTIVE CARD ARE GIVEN BELOW IN 8AC~0S NO~MAL 'O~M: 

<NUMBER) 
(L.ABEL> 
(SUS"FIELD> 
(ALPHABETIC) 
(SIMPL.E EXPRESSION) 
(INTEGER EXPRESSION> 

= 0/1/2/",/99/100 = SGS LABEL FIELD 
= SGS SUS"FIELD = A/B/CI ••• /Y/Z 
= <NUMBER)/<ALPHA6ETIC) = (SIMPLE EXPRESSION)I 

(SIMPLE EXPRESSION) + 
(INTEGER EXPRESSION>I 
(SIMPLE EXpRESSION> .. 
<INTEGER ~XPRESSION> 

(5GS INTEGER REFERENCE>:= [<LABEL)]/ 

(SGS REFERENCE) 

(BOOLEAN OPERA NO> 

(BOOL.EAN EXPRESSION> 

<FINAL VALUE> 

[<LABEL),(INTEGER EXPRESSION>]/ 
C(LABEL),<INTEGER EXPRESSION), 
<INTEG~K EXPRESSION>J 

:= (SGS INTEGER REFERENCE)I 
r<LABEL),(INTEGER EXPRESSION), 
(INTEGER EXPRESSION), 
(INTEGER EXPRESSION)] 

:= (SGS REFERENCE):(SUB-FIELO)/ 
(SGS REFERENCE):(NUMBER>/ 
(5GS REFERENCE>:<SGS REFERENCE>I 
(SGS REFERENCE) 

:= (800LEAN OPERANU>/ 
<BOOLEAN OPERAND) OR 
(BOOLEAN EXPRESSION)I 
NOT (BOOLEAN OPERAND) 

:= <NUMBER>/<ALPHABETIC)I 
(SGS INTEGER REFERENCE) 

THE PROPER FORMS ARE THUS, 

* IF <BOOLEAN EXPRESSION> THEN 

AND 

* INCREMENT (ALPHABETIC> TO <FINAL. VALUE> 
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18.3.6. SKELETON CORRECTIONS 

THE SKE~ETON IS AN E~EMENT COMPRISED OF DATA CARDS, 
CORRECTIONS (CARDS wITH A MINUS SIGN IN COLUMN 1), AND CONTRO~ 
CARDS (CARDS WITH A MASTER SPACE IN COLUMN 1), BECAUSE OF THIS 
THE LAST CARD MUST ALWAYS BE AN ~END CARD AND CORRECTION CARDS FoR 
UPDATING THE SKELETON ELEMENT MUST CONTAIN A PLUS SIGN IN COLUMN 
ONE (INSTEAD OF THE CONVENTIONAL MINUS SIGN). 

18.3.7. OPTIONS 

THE FOLLOWING OPTIONS ARE AVAILABLE WHEN CAL~ING THE SeR, 

A- FORM OUTPUT ELEMENT EVEN IN THE FACE OF ERRORS 
E- INHIBIT EXECUTION OF RUN DECK 
1- SINGLE SPACE ALL PRINTING 
J- INHIBIT REPRODUCTION OF USER'S CORRECTIONS 
p- PRINT SySTEMS PROGRAMMER CORRECTIONS 
G- PRINT INPUT SKELETON 
R- PUNCH RUN DECK 
S- PRINT REVISEO SKELETON 
T- PRINT REVISED USER'S CORRECTIONS 
u- PRINT USER'S CORRECTIONS INPUT 
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19. UTILITY ROUTINES 

19.1. CONVERSION AIOS 

TO AID INSTALLATIONS IN THE TRANSITION FROM OTHER COMPUTERS TO 
THE UNIVAC 110a, A SET OF CONVERSION AIU ROUTINES ARE INCORPORATED 
INTO THE 1108 EXECUTIVE SYSTEM, THOSE CONVERSION ROUTINES DES!RED 
BY AN INSTALLATION wILL BE INCLuoED IN TH~ SYSTEMS LIBRARY, AND 
OEFINED AS SYST~MS PROCESSORS AT SYSTEM SET UP TIME, THE ROUTINES 
MAY BE CALLED AS DESIRED BY USE OF THE EXECUTIVE PROCESSOR CALL 
STATEMENT (CHAPTER 5.0) 

FOR THE INITIAL 1108 SOFTWARE SYSTEM, THE FOLLOWING CONVERSION 
AID ROUTINES WILL BE PROVIDED. 

19.1.1. UNIVAC 1107 TO UNIVAC 1108 

THIS PROCESSOR WILL CONVERT MAGNETIC TAPES CREATED BY THE 1107 
COMPLEX UTILITY ROUTINE (CUR) TO MAGNETIC TAPES ACCEPTABLE AS 
INPUT TO AN 1108 PROGRAM-FILE, THE PROCESSOR WILL ACCEPT 1107 
SYMBOLIC ELEMENTS. COBOL ~IBRARY ELEMENTS, ANO PROCEDURE ELEME~TS 
AND CONVERT THEM TO 1108 SYMBOLIC ELEMENTS, COBO~ PROCEDURE 
E~EMENTS. AND ASSEMBLER PROCEDURE ELEMENTS RESPECTIVELY. ALL 
OTHER 1107 ELEMENT TYPES WILL BE IGNORED. 

THE PROCESSOR RESIDES IN THE SYSTEMS LIBRARY AND IS INITIATED 
BY THE FOLLOWING PROCESSOR CALL COMMAND: 

r.lCON78,OPTIONS 

THE AVAILABLE OPTIONS WHICH INDICATE ELEMENT TYPE ARE AS 
FOLLOWS: 

S SYMBOLIC ELEMENTS 
C COBOL LIBRARY ELEMENTS 
P PROCEDURE ELEMENTS 

IF NONE OF THE OPTIONS ARE SPECIFIED, ALL ELEMENTS OF TYPE '5', 
'C', AND .p. ARE CONVERTED. 

'FILEl' IS THE INPUT TAPE FILE OF 1107 ELEMENTS AND 'FILE2' IS 
THE OUTPUT TAPE FILE OF 1108 EL~MENTS. BOTH 'FILE1' AND 'fILE2' 
MUST HAVE BEEN PREVIOUSLY ASSIGNED TO THE RUN WITH THE 'ASG' 
CONTROL COMMANO. 
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19.2. OUTPUT EOITING ROUTIN£ 

19,2,1. ORGANIZATION 

THE OUTPUT EDITING ROUTINE IS AN INTERPRETIVE ROUTINE WHICH 
WILL PERFORM EDITING FUNCTIONS FOR OUTPUT PRODUCED ON THE LINE 
PRINTER, THE CARD PUNCH, AND THE CONSOLE, THE INTERPRETIVE 
INSTRUCTIONS PERFORMED BY THE ROUTINE ARE CONSTRUCTED ALONG MUtH 
THE SAME LINES AS ARE MACHINE LANGUAGE INSTRUCTIONS: 

-------------------------------------------• • F • • T • • o : X : M • • ------.. _.------------------------_.-----.. 5 7 6 2 

(F) .- FUNCTION CODE 
(T) -- TYPE WHEEL, ETC. 
(D) -- OECIMAL POINT LOCATION, ETC. 
(X) -- SPECIFIES INDIRECT ADDRESS AND USE OF THE SIMULATED 

INDEX REGISTER 
(M) -- ADDRESS (MEMORY LOCATION OF DATA, ETC.) 

THE AVAILABLE FUNCTIONS ARE LISTED BELOW WITH THEIR FUNCTION 
CODES IN OCTAL AND THE NAME OF THE CORRESPONOING PROCEOURE CELL, 

EDITING 
ESD 
ESO 
Ese 
EsC 
E$A 
ESE 
EsF 
E$OE 
ESOF 

FUNCTIONS 
Ol--OECIMAL 
02--0CTAl. 
03--BINARY 
O~--ALPHANUMERIC CHARACTERS 
05--ALPHANUMERIC WOROS 
Co--FLOATING-POINT (FORTRAN E) 
07--FLOATING TO FIXED (FORTRAN F) 
26--00U8LE PRECISION FLOATING POINT 
21--00UBLE PRECISION FLOATING TO FIXED 

OUTPUT FUNCTIONS 
E$WT 10--WRITE AND TERMINATE 
ESW ll--WRITE 
E$WS 12--WRITE AND SAVE 

MODAL FUNCTIONS 
EsSCL 13--SET SCALE 
ESPNT l~--SET POINT 
E$FLD 15--SET FIELD 
E$INOX low-SET IND~X 
EsOVRP 17--0VERPUNCH 
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E$TERM 20··TERMINATE 
E$LINK 21--~INK 
ESJUMP 22--JUMP 
E$RPT 23--REPEAT 
E$C~R 2~--C~EAR 

SECTION: 

THE ROUTINE IS CALLED BY THE FO~LOWING INSTRUCTION: 
LMJ 11, EOUTS 
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THERE ARE TWO ENTRY POINTS TO THIS SUBROUTINE. THE NORMAL 
ENTRY POINT IS EOUTS. THE OTHER, EOUTR$, IS THE POINT FOR 
RE-ENTRY AFTER ESTERM (TERMINATE) FUNCTION AND IS DISCuSSED UNDER 
TERMINATE, 

THE ADDRESSED WORD IN THE M DESIGNATOR MAY BE EITHER IN CONTRO~ 
OR CORE MEMORY, ANY WORD, EVEN A VO~ATILE REGISTER, IS 
PERMISSIBLE, BUT IF REGISTER 11 IS ADDRESSED, THE LOCATION OF THE 
INTERPRETIVE WOHD WHICH REFERENCES 11 WILL BE PUT OUT, ALL 
REGISTERS, INCLUDING VOLATILE ONES, ARE SAVED AND RESTORED. THE X 
DESIGNATOR IS USED TO SPECIFY INDIRECT ADDRESSING AND THE USE OF 
THE SINGLE SIMULATED INOEX REGISTER. ITS PERMISSIB~E VALUES ARE 

o NO ACTION 
1 USE ADDRESS INDIRECT~Y 
2 APPLY SIMULATED INDEX REGISTER 
3 APPLY SIMULATED INDEX REGISTER THEN USE ADORESS 

INDIRECTLY 

INDIRECT ADDRESSING IS PERMITTED TO ONE LEVEL ON~Y AND THE af 
H, AND I DESIGNATORS OF THE INDIRECTLY ADDRESSEU WORD ARE IGNORED, 
HOWEVER, IT 15 POSSIBLE TO INDIRECTLY ADDRESS CONTROL MEMORY, ALL 
MODES MAy BE USED WITH INDIRECT ADDRESSING. 

THE VARIOUS FUNCTIONS ARE DESCRIBED IN DETAIL BELOW, THEY ARE 
ALL CALLABLE AS PROCEDURES. EACH OF THE PROCEDURE CA~LS WILL 
GENERATE ONE WORD IN THE PROPER FORMAT. THE PARAMETERS OF THESE 
PROCEDURES ARE INTERPRETED DIFFERENTLY DEPENDING ON THE NUMBER 
WRITTEN. A SINGLE PARAMETER 15 TAKEN AS M, TWO PARAMETERS AS M 
AND X' THREE PARAMETERS AS T, 0, AND MJ AND FOUR AS T, 0, M, AND 
X, ANY MISSING PARAMETERS WILL BE ASSUMED TO BE ZERO. 

ENTRY TO THE GENERALIZED EOITOR MAY BE OBTAINED BY THE 
PROCEDURES ESOUT OR ESOUTR, DEPENDING ON THE ENTRY POINT DESIRED. 
NO PARAMETERS ARE REQUIRED, 

19.2.2. THE EDITING FUNCTIONS 

THESE FUNCTIONS ACTUALLY CONVERT THE INFORMATION TO BE .UT OUT. 
IN ALL CASES EXCEPT ESA, A~PHANUMERIC WOROS(SEE ESA BE~OW), THE T 
FIELD SPECIFIES THE TypE WHEEL AT WHICH THE RIGHT-MOST DIGIT, BIT, 
OR CHARACTER IS TO PRINT. 
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E$O-~DECIMAL: THE ADDRESSED WORD IS TREATED AS IF IT WERE A 
SIGNED DECIMAL INTEGER, AND IS EDITED WITHOUT A DECIMAL POINT 
UNLESS A SET POINT (14) IS IN EFFECT. LEADING ZEROS TO THE LEFT 
ARE SUPPRESSED ANO A MINUS SIGN, IF ANY, IS PRINTED IMMEDIATEL' TO 
THE LEFT OF THE NUMBER (ALSO SEE OVERPUNCH (17», IF THE VALUE IS 
ZERO, A SINGLE ZERO WILL PRINT, IF A SET POINT IS IN EFFECT, THE 
DECIMAL NUMBER IS ASSUMED TO HAVE THE STATED POINT SPECIFIED BY 
THE SET POINT AND THE D FIELD SPECIFIES THE NUMSER OF DECIMAL 
DIGITS TO BE PRINTED TO THE RIGHT OF THE OECIMAL POINT, IF A SET 
FIELD (15) WITH 0=0 IS IN EFFECT, THE SPECIFIED FIELD IS TREATED 
AS AN UNSIGNED DECIMAL INTEGER. 

E$O·~OCTAL: THE 0 LOW-ORDER BITS OF THE ADDRESSED WORD ARE 
EDITEO AN~ PRINTED AS (0+2)/3 OCTAL DIGITS, UNSIGNEO. FOR A FUL~ 
OCTA~, BINARY, OR A~PHANUMERIC CHARACTER wORD, D MUST A~WAIS BE 
GIVEN AS 36, 

E$B~~BINARY: THE 0 LOW-ORDER BITS OF THE ADDRESSED wORD ARE 
EDITED AS 0 BINARY DIGITS UNSIGNED. 

E$C~-ALPHANUMERIC CHARACTERS: THE 0 LOW~ORDER BITS OF THE 
ADDRESSED WORD ARE EDITED AND PRINTED AS (D+5)/b ALPHANUMERIC 
CHARACTERS IN FIELD DATA CODE. 

ESA--ALPHANUMERIC WORDS: THE 0 WOROS BEGINNING WITH THE 
AODRESSED WORD ARE EDITED AS 6*0 CHARACTERS IN FIELD DATA CODE, 
FOR THIS EDITING FUNCTION ONLY, THE T FIELD SPECIFIES THE PRINT 
POSITION AT WHICH THE LEFT-MOST CHARACTER IS PRINTED. 

E$E-~FLOATING-POINT (FORTRAN E): THE ADDRESSED WORD IS EDITEO 
AS A FLOATING-POINT NUMBER WITH 0 SIGNIFICANT DIGITS. NORMALLY 
THESE WILL ALL PRINT TO THE RIGHT OF THE DECIMAL POINT (ALSO SEE 
SET SCALE). A OECIMA~ EXPONENT CONSISTING OF A SIGN AND TWO 
DIGITS WILL BE INSERTED IMMEDIATELY TO THE RIGHT OF THE 
SIGNIFICANT PORTION, IF THE FLOATING-POINT NUMBER IS NEGATIVE, A 
MINUS SIGN wILL BE INSERTED IMMEDIATELY TO THE LEFT of THE NUMBER 
(ALSO SEE OVERPUNCH). IF THE ADDRESSED WORD IS MINUS ZERO, NO 
EFFECT WI~L OCcUR, ANO THE FIELD WI~L BE LEFT BLANK, 

ESF--FLOATING TO FIXED (FORTRAN F): THE ADDRESSED WORD IS 
ASSUMED TO BE A FLOATING-POINT NUMBER AND IS EDITED TO FIXED-POINT 
WITH 0 P~ACES FOLLOWING THE OECIMAL POINT, NEGATIVE NUMBERS, 
INCLUDING MINUS ZERO, ARE TREATED AS ABOVE, 

ESDE--DOUBLE PRECISION FLOATING POINT: THIS EDITING FUNCTION 
IS THE SAME AS THE FLOATING POINT (06) FUNCTION WITH THE ADDRESSED 
WORD AND THE ADDRESSED WORD P~US ONE EDITED AS A OOUB~E PRECISION 
FLOATING POINT NUMBER, A DECIMAL EXPONENT CONSISTING OF A SIGN 
AND THREE DIGITS WI~L BE INSERTED IMMEDIATELY TO THE RIGHT OF THE 
SIGNIFICANT PORTION, 
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ESOF--OOUBLE PRECISION F~OATING TO FIXED: THIS EOITING FUNCTION 
IS THE SAME AS THE F~OATING TO FIXED (07) FUNCTION WITH THE 
ADDRESSED WORD AND ADDRESSED WORD PLUS ONE EDITED AS A DOUBLE 
PRECISION FLOATING POINT NUMB~R, 

EXAMPLE OF EDITING FUNCTIONS 

THE EDITING FUNCTIONS PERFORM THE GENERATION OF A FORM WORD 
WHICH WAS DISCUSSED EARLIER, IT IS NECESSARY TO CALL EOUT$ PRIOR 
TO THE FUNCTIONS THEMSELVES, AFTER CALLING EOUTS THE ECITORS ARE 
INVOKED TO INDICATE THE TYPE OF TRANSLATION. 

SUPPOSE IT IS DESIRED TO EDIT TWO WORDS INTO DIFFERENT ~ORMATS 
AND STORE THEM AS PART OF A LINE TO BE OUTPUT. ONE METHOD IS 
SHOWN eEL.Ow: 

ESOUT 
E$A 1,1,M. EDIT ALPHA WORD AT M TO POSITION 1 
ESO 18,1,Ml. EDIT DECIMAL. VALUE AT Ml TO POSITION 18 

.(M):060710111213 i (Ml)=06060&1626~64 

UPON RETURN TO NEXT INSTRUCTION THE FIRST THREE WORDS OF THE 
PRINT BUFFER ARE: 

ABCOEF 123~ 

19,2,3, THE OUTPUT FUNCTIONS 

THE OUTPUT FUNCTIONS SERVE TO TRANSMIT THE EDITED LINE TO AN 
OUTPUT DEVICE, THE PRINTER, THE CARD PUNCH, OR THE CONSOLE. THE 
DEVICE TO BE USEO IS DETERMINED BY THE 0 FIELD: 

PRINTER 0=0 
CARD PUNCH 0=1 
CONSOLE 0=2 

THE WORD OR CHARACTER COUNT IS GIVEN IN THE T FIELD. THIS 
COUNT MUST BE GIVEN (IT IS NOT ASSUMED MAXIMUM IF IT IS GIVEN AS 
ZERO), FOR PRINTER, THE WORD COUNT IS NORMALLY 22' FOR CARD 
PUNCH, NORMALLY 1~, FOR THE CONSOLE T IS A CHARACTER COUNT. fOR 
THE PRINTER, THE M DESIGNATOR SERVES TO SPECIFY THE NUMBER OF 
L.INES TO BE SPACED, A VALUE GREATER THAN THE LENGTH OF A LOGICAL 
PAGE WI~L RESULT IN PRINTING ON THE FIRST LINE OF THE NEXT PAGE, 
FOR THE PUNCH ANO CONSOLE THE M DESIGNATOR IS IGNORED, 

ESWT--WRITE AND TERMINATE: THE EDITED IMAGE IS TRANSMITTED TO 
THE SPECIFIED DEVICE ANO THE ROUTINE RETURNS TO THE NEXT 
INSTRUCTION IN MACHINE LANGUAGE MODE. THE IMAGE IS RESET TO 
Bi.ANKS. 
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ESWS8-WRITE ANO SAVE: THE EDITED IMAGE IS TRANSMITTED TO THE 
SPECIFIED DEVICE ANO THE ROUTINE CONTINUES TO THE NEXT INSTRUC'ION 
IN THE INTERPRETIVE MOCE, THE IMAGE IS LEFT AVAILA8~E FOR USE BY 
FURTHER OUTPUT FUNCTIONS OR FURTHER EDITING. 

19.2.~. THE MOOA~ FUNCTIONS 

THE MOOAL FUNCTIONS SERVE TO ENTER INFORMATION WHICH AFFECTS 
THE INTERPRETATION OF ONE OR MORE OF THE INSTRUCTIONS WHICH 
FOLLOW. FIVE MODAL INST~UCTIONS ARE AVAILABLE. 

ESSCL--SET SCALE: THE CONTENTS OF THE ADDRESS FIELD ARE 
TREATED AS A SIGNED POWER OF 10 TO BE APP~IEO TO ANY 
FLOATING-POINT OR FLOATING TO FIXED FUNCTION WHICH FOLLOWS THE SET 
SCALE. FOR FLOATING-POINT, THE SCALE IS THE NUMBER OF DIGITS TO 
BE PRINTED TO THE LEFT OF THE DECIMAL POINT. THE EXPONENT FIELD 
IS REDUCED ACCORDINGLY, SO THAT THE RESULTING VALUE IS TH~ SAME AS 
IF NO SET SCALE MODAL WERE IN EFFECT. NEGATIVE VALUES OF THE 
ADDRESS (THE 16-BIT ONES. COMPLEMENT) WILL INTRODUCE ~EADING ZEROS 
AFTER THE DECIMAL POINT AND INCREASE THE EXPONENT FIE~D 
ACCORDINGLY. 

FOR F~OATING TO FIXED CONVERSION, THE ACTUA~ VALUE OF THE 
RESULTING NUMBER IS ALTERED BY MU~TIPLYING IT BY THE POWER OF 10 
INDICATED BY THE ADDRESS. THE SET SCALE MOOAL REMAINS IN EFFECT 
UNTIL IT IS COUNTERMANDED BY A NEW SET SCALE, UPON INITIAL EN'Ry 
TO EOUTS, THE SCA~E IS ASSUMED TO BE O. 

E$PNT~-SET pOINT: THE SET POINT MODAL·SPECIFIES THE POSITION 
OF THE BINARY POINT FOR THE NEXT EDITING FUNCTION TO BE 
ENCOUNTERED (PRESUMABLY A DECIMAL EDITING FUNCTION). IT REMAINS 
IN EFFECT ONLY FOR THE SINGLE EDIT. THE ADORESS OF THE SET POINT 
GIVES THE NUMBER OF BITS FOLLOWING THE BINARY POINT. NEGATIVE 
VALUES ARE PERMITTEe (SEE SET FIELD>. 

E$FLO··SET FIELD: THE SET FIELD MODAL IS USED TO SPECIFY A 
SUBFIELD OF THE NEXT WORD TO OCCUR (PRESUMABLY A DECIMAL, OCTAL, 
BINARY, OR ALPHANUMERIC CHARACTERS FUNCTION), THE T FIELD 
SPECIFIES THE LEFT~HANO MARGIN AND THE M FIELD THE RIGHT·HANO 
MARGIN. THE BITS OF THE 1108 WORD ARE NUMBERED' FOR THE PURPO!ES 
OF THIS FUNCTION, FROM LEFT (00) TO RIGHT (35). THE D FIELD 
SPECIFIES EXTENSION OF SIGN' IF IT IS NON-ZERO, THE FIELD IS 
TREATED AS SIGNEO. A sET FIELD WITH 0 = 0 AND T = 0 MAY BE USED 
TO TREAT FIELDS, INCLUDING THE SIGN BIT, AS UNSIGNEO, UNLESS M = 
35 (I.E., A WHOLE WORD MUST ALWAYS BE SIGNED IN THE EVENT A SIGN 
IS APPLIED), 

THE SET FIELD MODA~ REMAINS IN EFFECT ONLY FOR THE NEXT 
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FUNCTION ENCOUNTERED. IF BOTH A SET FIELD MODAL AND A SET POINT 
MODAL ARE IN EFFECT WHEN EDITING OCCURS, THE SET FIELD MODA~ WILL 
BE APP~IED FIRST. IN THIS CASE, THE SET POINT SPECIFIES THE 
BINARY POINT COUNTING FROM THE RIGHT-HANO END OF THE SPECIFIED 
FIELD. 

E$NDX-~SET INDEX: THE SET INDEX IS USED TO ADDRESS A QUANTITY 
IN MEMORY WHICH IS TO BE LOADEO INTO THE SINGLE SIMULATED INDEM 
REGISTER. FOR ANY FUNCTION WHICH ADDRESSES MEMORY (INCLUDING THIS 
ONE), THE PRESENCE OF A 1 BIT IN THE INCREMENT (H) PORTION OF THE 
ADDRESS WILL CAUSE THE SIMULATED INDEX TO BE ADDEO TO THE 
SPECIFIED ADDRESS BEFORE ACCESS IS MADE. THE ~EFT HALF OF THE 
INDEX~REGISTER WORD IS IGNORED. IF THE D FIELD IS NONZERO, THE 
CONTENTS OF THE M FIELD (WITH SIGN EXTENSION) ARE LOADED INTO THE 
SIMULATED INDEX REGISTER. THE SET INDEX MODAL REMAINS IN EFFECT 
UNTIL IT IS COUNTERMANDED BY ANOTHER SET INDEX. 

E$OVRp--OVERPUNCH: THE OVERPUNCH MODAL SPECIFIES THAT ANY 
MINUS SIGNS PRODUCED BY THE EDITING FUNCTIONS ARE TO BE REMOVED 
FROM THEIR POSITIONS IN FRONT OF THE EDITED NUMBERS AND PLACED AS 
l1-PUNCHES OVER THE LOW-ORDER DIGITS, IN THE CASE OF F~OATING 
POINT EDITING, THE SIGN OF THE MANTISSA IS PLACED OVER THE 
LOW-ORDER DIGIT OF THE MANTISSA ANO THE SIGN OF THE EXpONENT OVER 
ITS lOW-ORDER DIGIT. THE SPACE THAT WOU~D NORMALLY CONTAIN THE 
SIGN OF THE EXpONENT IS OMITTED. THE OVERPUNCH MODE IS INITIATED 
BY ITS OCCURRENCE WITH ADDRESS 1. IT IS COUNTERMANDED BY ITS 
OCCURRENCE WITH ADDRESS O. UPON INITIAL ENTRY TO EOUTS. THE 
OVERPUNCH MODE IS ASSUMED TO SE OFF. 

19,2.5. THE CONTROL FUNCTIONS 

THE CONTROL FUNCTIONS SERVE TO INTROOUCE INTO THE INTEReRETIVE 
LANGUAGE SOME OF THE CONTROL OPERATIONS AVAILABLE IN MACHINE 
LANGLJAGE. 

E$TERM--TERMINATE: THE TERMINAT~ CONTROL CAUSES THE ROUTINE TO 
RETURN TO THE NEXT INSTRUCTION IN MACHINE LANGUAGE. UPON RE-ENTRY 
TO THE ROUTINE AT THE pOINT EOTRS, ALL COUNTERS. MODES IN EFFEeT. 
INTERPRETIVE SUBROUTINES, AND ANY PARTIAL IMAGE ARE LEFT 
UNDISTURBED. IF RE-ENTHY IS MADE AT EOUT5, THESE ARE ALL CLEARED. 
ENTRY AT EOUTR$ IS MADE BY THE INST~UCTI0N 

LMJ 11, EOUTR$ 

E$LINK--LINK: THE LINK CONTROL IS USED TO FORM SUBROUTINES IN 
THE EDITING LANGUAGE. ITS EFFECTIVE ADORESS SPECIFIES THE 
LOCATION OF THE ENTRY TO A SUBROUTINE. SUBROUTINES MAY BE NESTED 
TO A DEPTH OF 10. 
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ESJUMP--JUMP: THE JUMP CONTROL WITH A NON ZERO EFFECTIVE 
ADDRESS CAUSES AN INTERPRETIVE TRANSFER OF CONTROL TO THE 
DESIGNATED LOCATION. IF THE ADDRESS IS ZERO, THE JUMP CONTROL 
SERVES AS A SUBROUTINE EXIT, TRANSFER IS TO THE INTERPRETIVE 
INSTRUCTION FOLLOWING THAT LINK CONTROL MOST RECENT~Y EXECUTED FOR 
WHICH NO EXIT HAS BEEN PERFORMED, 

ESRPT--REPEAT: THE REPEAT CONTROL CAUSES THE NEXT SINGLE 
INTERPRETIVE INSTRUCTION TO BE REPEATED A NUMBER OF TIMES 
SPECIFIED IN THE 0 FIELD OF THE REPEAT WORD. A REPEAT CONTROL 
PRECEOING A LINK WILL BE MEANINGLESS' FOR MULTIPLE EXECUTION OF A 
LINK, THE ROUTINE EOUTS ITSELF SHOULO BE CALLED WITHIN A MACHINE 
LANGUAGE LOOP. THE T AND M FIELDS CONTAIN INCREMENTS TO THE T AND 
M FIELDS OF THE INSTRUCTlON TO aE REPEATED FOR EACH EXECUTION. 
ANY MOOES SET BY THE MOOAL INSTRUCTIONS WHICH WOULD BE IN EFFE'T 
FOR THE FIRST EXECUTION OF A REPEATED INSTRUCTION REMAIN IN EF'ECT 
FOR ALL EXECUTIONS, 

EsCLR--C~EAR: THE C~EAR CONTROL SETS THE IMAGE TO BLANKS, 

19,2.6. EXAMPLES 

SEVERAL EXAMPLES OF TYPICAL CALLING SEGUENCES TO EOUTS FOLLOW: 

1. THE FORTRAN INSTRUCTION 

PRINT 100, A, I, N, B, C 
100 FORMAT (6X, E20.7, 120, 020, lP.2F20,6) 

IS EQUIVA~ENT TO THE INTERPRETIVE SEGUENCE 

E$OUT 
E$E 2b,7,A 
ESO 4&,0,1 
ESO 60,0, N 
EsSCL 1 
ESF 86, 6, B 
E$F 106, 6, C 
ESWT 22, 0, 1 
NEXT MACHINE LANGUAGE INSTRUCTION 

2. IF THIS LINE WERE TO BE PUT OUT ALSO ON THE CARD PUNCH, 
WHOSE OUTPUT COCE IS 1, THEN THE LAST INTERPRETIVE 
INSTRUCTION WOULD BE REPLACED BY 

ESWS 1~, l' 0 
ESWT 22, 0' 1 

ONLY THE FIRST 80 COLUMNS OF THE IMAGE WOULD BE PUNCHED, 
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SEC TION: 

PRINT 100, (J (1), K (I), L(I), M(I), 1=1' ~) 
100 FORMAT (2016) 

19 

IS EQUIVALENT TO THE FOLLOWING INTERPRETIVE SEQUENCES: 

ESRPT 30, 4, 1 
ESO 6, 0, J, 2-
ESRPT 30, 4, 1 
ESD 12, 0, K, 2 
ESRPT 30, 4, 1 
ESO 18, 0, L., 2 
ESRPT 30, 4, 1 
EsC 2'+, 0, M, 2 
ESWT 22, 0, 1 
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20. CONVERSATIONAL LANGUAGES 

THE FOLLOWING IS A DESCRIPTION OF THE PROGRAMMING LANGUAGES TO 
BE EMPLOYED BY USERS OF THE CONVERSATIONAL SYSTEM. THEIR MAIN 
OBJECTIVE IS TO PROVIDE A DYNAMIC AND EFFICIENT MEANS OF PROGRAM 
CONSTRUCTION, MODIFICATION AND CHECKOUT. 

THE PROGRAMMING LANGUAGES COMPRISES PROCEDURAL AND SERVICE TypE 
LANGUAGES, THE PROCEDURAL LANGUAGES ARE USED TO CONSTRUCT NORMAL 
ROUTINES WHILE THE SERVICE LANGUAGE(A SUBSET OF THE EXECUTIVE 
CONTROL LANGUAGE) IS USED TO REGU~ATE THE COMPONENTS OF THE 
CONVERSATIONAL SYSTEM AND THEIR OPERATION DURING CONSTRUCTION. 
EXECUTION, TESTING AND MODIFICATION OF A PROGRAM, 

20.1. PROCEDURAL LANGUAGES 

1) UNIVAC 1108 CONVERSATIONAL FORTRAN LANGUAGE 
THE CONVERSATIONAL FORTRAN LANGUAGE IS COMPATIBLE WITN 
AND ENCOMPASSES THE AMERICAN STANDARDS ASSOCIATION(ASA) 
BASIC FORTRAN, 

ANY PROGRAMS CONSTRUCTED BY THE UNIVAC 1108 
CONVERSATIONAL FORTRAN COMPI~ER MAY ALSO BE COMPILED 
AND EXECUTED BY THE 1108 OPERATING SYSTEM FORTRAN V 
BATCH COMPILf;R. 

20,2. SERVICE LANGUAGES 

THE OPERATING LANGUAGE PROVIDED TO THE USER, FOR REGULATING THE 
CONVERSATIONAL COMPONENTS AND CONTROLLING THE OPERATION IN . 
WHATEVER MANNER HE DESIRES, IS THE EXECUTIVE CONTROL STATEMENTS 
ANO THEIR CONVERSATIONAL SUBSET. ,. 

A BETTER UNDERSTANDING OF THE LANGUAGE OF THE CONVERSATIONAL 
SYSTEM REQUIRES CERTAIN TERMS AND CONDITIONS TO BE MORE CLEAR~Y 
DEFINED. 

AN ACTIVITY IS THE TIME IN WHICH THE USER ENGAGES THE SERVI£ES 
OF THE CONVERSATIONAL SYSTEM. NORMALLY AN ACTIVITY IS IDENTIFIED 
BY A USER SELECTED NAME. DURING AN ACTIVITY THE USER IS FREE TO 
USE THE SYSTEM IN THAT MANNER MOST CONDUCIVE TO THE ACCOMPLISH­
MENT OF HIS OBJECTIVE. HE MAY CONSTRUCT, EXECUTE, AND SAVE SINGLE 
STATEMENTS, GROUPS OF STATEMENTS OR COMPLETE ROUTINES. 
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THE ENVIRONMENT OF A USER'S SESSION AT THE DEVICE IS THE 
ACTIVITY HE IS CURRENTLY ENGAGEO IN 'AND ALL THOSE ROUTINES NEEDED 
FOR SO~UTION OF A PARTICU~AR PR08~EM. THESE ROUTINES CAN BE 
ASSEMBLED FROM EITHER THE USER'S LIBRARY OR THEY 'AN BE SYSTEM 
ROUTINES PROVIDED BY THE SYST£M. 

ALL CONVERSATIONAL OPERATIONS ARE PERFORMED ON THE CURRENT 
ACTIVITY AT THE DEVICE. WHEN THE USER 15 CONSTRUCTING, EXECUTING, 
TESTING, OR MOOIFYING STATEMENTS. HE IS CONSIDERED AS PERFORMING 
OPERATIONS ON AN ACTIVE IMAGE. THE USER HAS THE ABILITY TO OBTAIN 
FROM STORAGE SOURCE STATEMENTS WHICH THEN BECOME THE ACTIVE IMAGE. 
ON~Y ONE IMAGE MAY BE ACTIVE AT ANY TIME AT A DEVICE. 

SINCE THE SERVICE STATEMENTS WERE DESIGNED TO DIRECT THE SYSTEM 
DURING THE USER'S ACTIVITY, THEY ARE NOT RETAINEo(UNLESS REQUESTED 
THAT THEY BE) AS PART OF THE PROGRAM OR SEQUENCE OF PROCEOURAL 
STATEMENTS THAT THE USER MIGHT BE CONSTRUCTING. THE STATEMENTS 
WHICH ARE RETAINED, BY THE USERS REQUEST, ARE LIMITED TO THOSE 
WHICH CAN BE TREATEO AS SUBROUTINES, 

(THE DISCUSSION OF THE ACTUAL SERVICE LANGUAGE STATEMENTS WILL 
CLARIFY THE ABOVE CONCEPTS,> 

THE CONTROL AND SERVICE STATEMENTS OF PARTICULAR INTEREST TO 
THE CONVERSATIONAL USER PROVIDE: 

1) PROGRAM CONSTRUCTION 
A. NAMING A PROGRAM TO BE INPUT, 
B. REQUESTING COMPILATION FROM A MASS STORAGE PROGRAM 

FILE. 
C. SAVING A PROGRAM JUST CONSTRUCTED. 
D. ALTERING A PROGRAM CURRENTLY RESIDENT, 
E. R~QUEST THE LOADING OF AN ASS PROGRAM AS A PART OF 

AN E.X~CUTION. 
2) PROGRAM DEBUG - THE DEBUG FACILITIES AL~OW THE USER TO 

SELECTIVELY CONTROL THE EXECUTION OF HIS PROGRAM AND 
INSPECT AND LIST OUTPUT DATA. DEPENDING ON THE FEATURES 
SPECIFIED, THE USER CAN OBTAIN: 
A. THE PRINTING OF A VARIABLE(S) EVERYTIME ITS VA~UE 

CHANGES OR CHANGES TO A VALUE WITHIN A SPECIFIED 
RANGE DURING EXECUTION, 

B. THE PRINTING OF THE LINE NUMBER OF THE ORIGIN ANDIOR 
DESTINATION EVERYTIME A TRANSFER TAKES PLACE (OR THE 
ORGIN ANDIOR UESTINATION WITHIN A SPECIFIED RANGE) 
DURING EXECUTION, 

C. THAT A SPECIFIED ~INE NUMBER OR SERIES OF LINE 
NUMBERS ARE IN 'GUARD MODE' AND WHEN ENCOUNTERED 
DURING EXECUTION, THE LINE NUMBER IS PRINTED, 
EXECUTION IS SUSpENDEO AND CONTROL GIVEN TO THE 
USER. 

D. THAT EXECUTION IS TO PROCEED ON A STEP BY STEP (LINE 
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E. THAT A MESSAGE IS PRINTED WHICH PROVIDES TH~ 'TRACE' 
OF CONTRO~ OURING EXECUTION, WHENEVER THE ACTIVE 
PROGRAM TRANFERS CONTROL TO A FUNCTION, SUBROUTINE 
OR PROGRAM IN THE USERS LIBRARY. 

3) PROGRAM DISP~AY - THE DISPLAY FACI~ITIES A~~OW THE USER 
TO OBTAIN INFORMATION ABOUT HIS PROGRAM AT ANY TIME 
DURING ITS CONSTRUCTION OR EXECUTION. HE CAN OBTAIN: 
A. A LISTING OF A SPECIFIED STATEMENT, A SERIES OF 

STATEMENTS OR HIS ENTIRE PROGRAM, EITHER WITH OR 
WITHOUT THEIR LINE NUMBERS. DURING THIS DISPLAY 
HE CAN A~SO REQUEST THE RENUMBERING, SEQUENTIAL~Y, 
OF ALL STATEMENTS IN HIS PROGRAM, 

B. A LISTING' A~PHABETICALLY' OF ALL VARIBLES AND THEIR 
CURRENT VALUES AND/OR PAST VALUES, EITHER WITHIN A 
RANGE OR HIS ENTIRE PROGRAM 

C. A LISTING OF ALL STATEMENT NUMBERS ANO VARIAa~ES 
A~ONG WITH THE LINE NUMBER(S) OF THE STATEMENT(S) 
IN WHICH EACH APPEARS. 

D. A LISTING OF ALL STATEMENTS WITHIN A RANGE OR THE 
ENTIRE PROGRAM WHICH HAVE NOT BEEN EXECUTED. 

~) ARITHMETIC STATEMENTS - THE SYSTEM PROVIDES 
FOR ONE STATEMENT PROGRAMS (FUNCTIONS) WHICH A~~OW THE 
TERMINAL TO BE USED AS A FAST, VERSATILE DESK CALCULATOR, 
THE USER CAN ENTER A STATEMENT AND THE SYSTEM IMMEDIATELY 
EVALUATES THE EXPRESSION AND RETURNS THE RESULT TO THE 
TERMINAL. 

20,3. OPERATION 

DETAILED INFORMATION ON HOW THE CONVERSATIONAL SYSTEM AND THE 
USER 'CONVERSE' 15 GIVEN IN THE FOLLOWING PARAGRAPHS. SUCH THINGS 
AS THE AVAILABLE CHARACTER SET, SYSTEM RESPONSES, INPUT 
CANCELLATION, ETC. ARE WITHIN THE SCOPE OF THIS DOCUMENT. 

20.3.1. FEATURES 

A BRIEF DESCRIPTION OF SOME OF THE FEATURES PROVIDEO BY THE 
CONVERSATIONAL SYSTEM FOLLOWS: 

1) THE USER HAS IMMEOIATE AND SUSTAINEO ACCESS TO THE 
MACHINE. 

2) THE USER HAS THE ABI~ITY TO CONSTRUCT, EXECUTE ANO A~TER 
STATEMENTS OR COMPLETE ROUTINES, TO CHANGE VALUES OF 
VARIAB~ES' TO RENAME VARIABLES AND TO REQUEST 
INFORMATION SELECTIVELY. 

3) THE USER CAN STORE COMPLETE ROUTINES OR PORTIONS OF 
ROUTINES, TAKE CHECKPOINTS DURING EXECUTION OF A COMPLEX 
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4) THE USER MAY CONTINUE HIS ACTIVITY AT THE DEVICE AFTER 
AN EXTENSIVE TIME LAPSE, 

5) THE USER IS PROVIOED WITH OIAGNOSTIC MESSAGES AND 
LOGICAL ANALYSIS TO ALLOW MODIFICATION AND DEBUGGING TO 
TAKE PLACE AT THE SAME LEVEL AS ROUTINE CONSTRUCTION. 

20.~.2. GENERAL 

A PROMINENT CHARACTERISTIC OF THE CONVERSATIONAL SYSTEM IS THAT 
IT ENABLES THE USER TO PERFORM PROGRAMMING FROM A REMOTE DEVICE 
WITH A MINIMUM AMOUNT OF PREPLANNING. HE CAN THINK FREELY ON LINE 
BY CONSTRUCTING AND TESTING ROUTINES IN A NON·SEQUENTIAL TRIAL AND 
ERROR MANNER. 

THE TIME IN WHICH A USER ENGAGES THE CONVERSATIONAL SYSTEM IS 
CONSIDERED AN .ACTIVITY', DURING AN ACTIVITY, THE SySTEM RESPONOS 
ON A STATEMENT BY STATEMENT BASIS, EACH STATEMENT 15 TRANSLATED, 
VERIFIED AND' IF DESIRED, EXECUTED IMMEDIATELY, ONCE THIS IS 
DONE, THE SYSTEM SENDS A REPLY TO THE OEVICE. TH~ USER THEN 
REACTS TO THE SYSTEM'S MESSAGE. IF HE IS USING THE SYSTEM AS A 
DESK CALCULATOR, THE MESSAGE WI~~ MOST LIKELY BE THE RESULT OF A 
REQUESTED COMPUTATION. IF HE IS CONSTRUCTING A PROGRAM' USING THE 
CONVERSATIONAL FORTRAN COMPILER WHICH IMMEDIATELY ANALYZES THE 
FORTRAN STATEMENT AND CHECKS IT FOR ERRORS, THE MESSAGE MAY BE AN 
IOENTIFICATION(OIAGNOSTIC INFORMATION) OF AN ERROR SO THAT THE 
USER CAN IMMEDIATE~Y MAKE THE CORRECTION, IF HE SO DESIRES, IF 
THE STATEMENT IS WITHOUT ERROR, IT IS STORED IN AN INTERMEDIATE 
FORM FOR EXECUTION AT A FUTURE TIME, OR THE STATEMENT MAY BE 
EXECUTED IMMEDIATELY, AND ITS RESULT STORED FOR LATER uSE. THE 
SYSTEM WILL THEN SEND A MESSAGE INDICATING THAT ANOTHER FORTRAN 
STATEMENT MAY BE INTRODUCED. IN ANY CASE, THE USER NOW CONVERSES 
WITH THE SYSTEM AS TO THE NEXT STEP TO BE TAKEN. 

20.3.3. COLLECTION 

DURING AN ACTIVITY THE USER'S 'ENVIRONMENT' IS NOT RESTRICTED 
TO THE WORK HE IS IMMEOIATELY DOING AT THE DEVICE. HE HAS THE 
CAPABILITY OF LOADING OR EXECUTING OTHER ROUTINES(SUBROUT1NES 
COMPILED BY THE BATCH FORTRAN V COMPILER) PROVIDED HE HAS INFORMED 
THE SYSTEM OF THEIR NEEO(CALLEO FOR THEIR COLLECTION). IT MUST BE 
NOTED, HOWEVER, THAT ONLY ROUTINES CONSTRUCTED AND EXECUTED UNDER 
CONTROL OF THE CONVERSATIONAL SYSTEM PROVIDE HIM WITH THE 
CONVERSANT FACILITY. 

20.3.4. INTERRUPT 

THE USER AT THE REMOTE DEVICE WI~L HAVE THE FACILITY OF 
INTERRUPTING THE CONVERSATIONAL SYSTEM WHEN IT IS PERFORMING A 
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CONTINUOUS SERVICE, SUCH AS EXECUTION OF THE US~R'S FORTRAN 
STATEMENTS OR DURING DISPLAY OF DATA RELATEO TO THE ACTIVITY. THE 
EXEC WILL NOTIFY THE CONVERSATIONAL SYSTEM VIA ITS NORMAL 
PROCEDURE FOR PROCESSING INTERRUPTS. ONCE THE INTERRUPT IS 
SERVICED, THE USER IS GIVEN CONTROL AND CAN ENTER STATEMENtS WHICH 
MAY OR MAY NOT INFLUENCE THE PROCESSING THAT WAS INTERRUPTED, IF, 
FOR EXAMPLE, A USER REQUESTS EXECUTION OF CERTAIN STATEMENTS AND 
AT THE TIME OF INTERRUPTION ISSUES A NEW EXECUTION REQUEST, THE 
INTERRUPTED EXECUTION IS REPLACED BY THE NEWLY SPECIFIED 
EXECUTION, ON THE OTHER HAND' HE COULD REQUEST THE SYSTEM TO 
DISPLAY DATA RESULTING FROM THE EXECUTION PROCESS AND THEN RES~ME 
EXECUTION FROM THE POINT OF INTERRUPTION, 

20.~. FORTRAN(CFOR) 

20.4,1. SERVICE STATEMENT DESCRIPTION 

THE SERVICE ~ANGUAGE(EXECUTIVE CONTROL LANGUAGE SUBSET) IS 
INTEGRATED WITH THE MULTITUDE OF ACTIVITIES CONTROLLED BY THE 
EXECUTIVE. FOR THIS REASON, SPECIFIC ATTENTION WAS GIVEN TO THE 
CHOICE OF SERVICES IT RENDERS SO AS TO ELIMINATE DUPLICATION or 
FACILITIES OFFERED BY THE EXEC. IT IS ASSUMED THAT THE USER 
EMPLOYS THE NORMAL JOB CONTROL LANGUAGE STATEMENTS OF THE EXEC TO 
PERFORM HOUSEKEEPING SERVICES OF THE FOLLOW NATURE: 

1) INFORMING THE SYSTEM of THE USER'S IDENTITY. 
2) INITIALIZATION ANO TERMINATION of CONVERSATIONAL 

OPERATIONS. 
3) COLLECTING ROUTINES THAT MIGHT BE NEEDED DURING THE 

ACTIVITY. 
4) COMMUNICATION WITH THE OPERATOR AT THE CENTRAL SITE, 
5) COMMUNICATION WITH OTHER REMOTE TERMINALS. 
6) ETC. 

THE SERVICE LANGUAGE STATEMENTS ARE COMPLETELY MNEMONIC, CHOSEN 
SO AS TO PROMOTE THE CoNVERSATIONAL ATMOSPHERE ~ETWEEN THE USER 
AND THE SYSTEM. WHEREVER POSSIBLE THE SpECIFICATIONS FOR THE 
SERVICE STATEMENTS WERE DESIGNED TO BE CONSISTENT WITH THE 1108 
EXECUTIVE CONTRO~ STATEMENTS. 

FORMAT 

THE SERVICE STATEMENTS FOL~OW THE SAME FORMAT AS THE EXECUTIVE 
CONTROL LANGUAGE WITH THE SAME RU~ES GOVERNING BOTH(EXCEPT THAt 
CONTINUATION IS NOT ALLOWED WITH SERVIC~ STATEMENTS). 
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OPTION ~ SPECIFIES A VARIATION OF THE FUNCTION 
SPECIFICATION FIELDS(SPEC) - THE ARGUMENTS OF THE FUNCTION 
COMMENTS - USER'S COMMENTS CAN FOLLOW THE SPACE OR 

SPACE-PERIOD-SPACE TERMINATION SYMBOL(S), 

20.4.2. STATUS WORDS AND INDICATORS 

THE SYSTEM WILL PROVIDE STATUS WORDS ANDIOR INDICATORS WHEREVER 
NEEDED TO CLARIFY THE LINE OF TYPE (USER'S OR SYSTEM'S) ENTERED OR 
DISPLAYEQ AT THE TERMINAL, WHICH WILL pROVIDE THE USER WITH 
INFORMATION REGARDING THE STATUS OF HIS ACTIVITY. THESE WILL ~LSO 
BE IMMEASURABLY HELPFUL IN 'REENACTING' THE ACTIVITY AT A 
TERMINAL. 

1) INPUT IS ALWAYS REQUESTED OF THE USER BY THE 
APPEARANCE OF THE STATUS WORD READY. 
At IF THE LINE OF INPUT MAY POSSIBLY BE A FORTRAN 

STATEMENT WHICH THE SYSTEM WILL ACCEPT FOR 
RETENTION IN THE ACTIVITY AND TO WHICH THE 
USER MAY SUBSEQUENTLY NEED REFERENCE, A LINE 
NUMBER WHICH REFLECTS THE 'POSITION' OF WHERE 
IN THE USER'S ACTIVITY THAT INPUT OF THIS TYPE 
WI~L BE PLACEU WILL PRECEDE THE STATUS WORD 
READY. 

B, IF THE REQUESTED INPUT IS THE RESULT OF THE 
EXECUTION OF A FORTRAN INPUT STATEMENT, THE 
STATUS WORD R~ADY WIL~ BE PRECEDED BY A MINUS 
SIGN (-) AND THE LINE NUMBER OF THE REQUESTING 
INPUT STATEMENT, 

2) SYSTEM MESSAGES, SYSTEM REACTIONS TO UNUSUAL CONDITIONS, 
OR SYSTEM OUTPUT OF TEST FUNCTIONS DURING EXECUTION, 
ARE IDENTIFIED BY A PLUS SIGN (+) IN PRINT POSITION 
ONE FOLLOWED BY AN APPROPRIATE STATUS WORD AND/OR A 
SHORT MESSAGE TO INFORM THE US~R OF WHAT IS OCCURRING. 

3) ALL INTERNAL pROGRAM 1/0 IS PRECEDED BY A MINUS 
SIGN AND THE LINE NUMBER OF THE ORIGINATING I/O 
STATEMENT. IF THIS IS AN INPUT REQUEST, THE STATUS 
WORD READY WILL ALSO APPEAR (SEE ALSO RULE 1, S) 

4) lINE NUMBERS ARE ALWAYS PLACED ON STATEMENTS WHICH 
ARE RETAINED IN THE ACTIVITY AND TO WHICH THE USER 
MAY NEED REFERENCE. 

5) ALL STATEMENTS WHICH ARE ENTEREO DURING UPDATING 
ARE ID£NTIFIED BY AN ASTERISK (*). 

b) THE INDICATORS +, -, OR * WHEN USED APPEAR IN PRINT 
POSITION 1. ALL OTHER TYPE ALwAYS BEGINS IN PRINT 
POSITION 2. 

20.4.3. COMMENTS 

THE USE OF COMMENTS BY THE USER IS READILY OFFERED' AND THE 
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USER IS ENCOURAGED TO uSE THE COMMENTING FACI~ITI~S FREELY. HE 
MAY SPECIFY A COMMENT STATEMENT BY; 

1) A. C IN CO~UMN 1 WHEREBY THE COMMENT WIL~ BE RETAINED AS 
A PERMANENT PART OF HIS PROGRAM, 

2) A CL IN CO~UMNS 1, 2 WHEREBY THE COMMENT WI~L NOT BE 
RETAINEO IN HIS PROGRAM, THIS IS USEFUL IN REMARKING 
ABOUT THE CONVERSATIONAL ACTIVITY WHICH IS oCCURRING. 

A~SO THE USER MAY PLACE A COMMENT ON ANY OF THE SERVICE LANGUA~E 
STATEMENTS PROVIDED HE LEAVES AT ~EAST ONE SPACE (THE 
SPECIFICATIONS FIELDS AND OPTIONS FIELD TERMINATOR) AFTER THE 
REQUIRED FORMAT OF THE COMMAND. HOWEVER, IF NO SPECIFICATION 
FIELOS ARE SPECIFIED ON THE COMMAND STATEMENT WHEN THESE FIELDS 
ARE OPTIONAL, THEN A SPACE-PERIOO·SPACE MUST PRECEDE THE COMMENT. 

20.4.4, GENERAL ARGUMENT SPECIFICATIONS 

WHENEVER THE FOLLOWING SYMBOLS APPEAR IN THE ARGUMENT 
SPECIFICATIONS, THEIR INTENT IS AS STATED BELOW; 

SYMBOL 
.. --..... 

X 
L­
V 
R 

N 
p 
Z 

MEANING 

LEGAL FORTRAN NAME 
LINE NUMBER 
A NON-SUBSCRXPTEO FORTRAN VARIAB~E 
RANGE SPECIFICATION IN LINE NUMBERS, 
IF R:L, RANGE IS FROM L TO THE END OF THE 
CURRENT ACTIVITY, IF R = ~1/L2, THE RANGE IS 
FROM Ll TO L2, AL~ RANGES ARE CONSIDERED 
INCl.USIVE. 
FORTRAN STATEMENT LABEL OR L. 
V OR L 
FORTRAN STATEMENT LABEL OR V. 

LINE NUMBERS ARE OF THE FORM INTEGRAL,FRACTION , HOWEVER WHEN 
p, R, OR L IS INDICATED AS BEING APPROPRIATE TO USE AS AN ARGUMENT 
OF A SERVICE LANGUAGE FUNCTION, IT IS PERMISSIBLE TO WRITE THE 
LINE NUMBER WITHOUT THE DECIMAL POINT PROVIDED IT IS A LINE NUMBER 
WHICH ONLY HAS AN INTEGRAL PART, 

20.4.5. PROGRAM ENVIRONMENT STATEMENTS 

THE PROGRAM ENVIRONMENT STATEMENTS CAN BE USED TO REFERENCE THE 
USER'S ACTIVITy AS A WHOLE. THEY CONSIST MAINLY OF EXECUTIVE 
CONTROL STATEMENTS, WITH TWO ADDITIONAL STATEMENTS PROVIDED TO 
SUPPLEMENT THE EXECUTIVE FEATURES, THERE ARE FIVE STATEMENTS 
UNDER THIS CATEGORY: 

ACTIVITY 
SAVE 

*AOD 
*CKPT 
*RSTRT 

• INDICATES EXECUTIVE CONTROL LANGUAGE STATEMENTS 
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THIS STATEMENT CAN BE USED TO SPECIFY A NAME FOR A uSERfS 
ACTIVITY. THIS IDENTIFICATION IS THE NAME BY WHICH THE ACTIVITY 
IS KNOWN TO THE CONVERSATIONA~ SYSTEM. THE NAME IS APP~IED AS AN 
ARGUMENT TO ALL PROGRAM ENVIRONMENT STATEMENTS IN WHICH A 
PARTICULAR NAME IS REQUIRED BUT NOT SPECIFIED. THE ACTIVITY 
STATEMENT CAN BE GIVEN ANYWHERE IN THE PROGRAM IN WHICH CASE THE 
LAST NAME GIVEN IS RETAINED AND USED TO IOENT1FY THE ACTIVITy. 

EXAMPLE(S) OF ALLOwABLE FORM(S): 
QACTIVITY X 

SAVE 
-.~-
THE SAVE STATEMENT IS USED TO PRESERVE THE FORTRAN LANGUAGE 

STATEMENTS OF THE CURRENT ACTIVITY AT THE DEVICE. IF NO ARGUMENT 
IS SPECIFIED, THE NAME GIVEN IN THE ACTIVITY COMMAND IS USED AS 
THE FILE NAME UNDER WHICH THE ACTIVITY IS STORED. IF AN ARGUMENT 
IS SPECIFIED, THEN THE CURRENT ACTIVITY IS PR~SERVEO UNDER THE 
NAME GIVEN BY THE ARGUMENT. HOWEVER, IF THE ACTIVITY IS THE 
CONSTRuCTION OF A FORTRAN SUBKOUTlNE OR FUNCTION, THE NAME IN THE 
DEFINING STATEMENT REMAINS UNCHANGED. 

SPECIFICATION OF THE NAME ARGUMENT FOLLOWS THE NOTATION USED IN 
THE EXECUTIVE CONTRO~ STATEMENTS. 

THE EXECUTION OF THE SAVE STATEMENT DOES NOT CANCEL THE CURRENT 
ACTIVITY, INSTEAD, IT REMAINS IN EFF~CT UNDER ITS ORIGINAL NAME, 
IF ANOTHER ACTIVITY HAD BEEN PREVIOUSLY STORED WITH THE SAME NAME 
AS THAT USED WITH THE SAVE STATEMENT, IT IS REPLACEO. OTHERWISE, 
NEW SPACE IS ALLOCATED AND THE ACTIVITY IS STORED. IF A NEW 
ACTIVITY IS TO BE STARTED AFTER SAVING THE CURRENT ACTIVITY, THE 
CANCEL STATEMENT IS GIVEN. 

THE SAVE STATEMENT AL~OWS THE USER TO PRESERVE: 1) A~L THE 
SOURCE STATEMENTS, OR 2) SELECTED SOURCE STATEMENTS. IF SELECTED 
SOURCE STATEMENTS ARE TO BE SAVED, THE PARTICULAR LINE NUMBERS ARE 
SPECIFIED AS SPECIFICATIONS FIELDS OF THE FUNCTION OR THE RANGES 
ARE SPECIFIED AS THE TWO SUB-FIELDS OF THE SPECIFICATION FIELDS. 

EXAMPLE(S) OF ALLOWABLE FORM(S): 
QSAVE 
filSAVE X 
QSAVE Ll,L2, ••• LN 
QSAVE X,Ll,L3/L7, ••• LN 
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THE ADO STATEMENT IS USED TO SPECIFY FORTRAN LANGUAGE 
STATEMENTS THAT ARE TO BE INTRODUCED INTO THE ACTIVITY FOR 
PROCESSING, THE ARGUMENT X IS THE NAME BY WHICH THE STATEMENTS 
ARE IDENTIFIED. THE STATEMENTS MAY HAVE BEEN SAVED Bl THE USER 
DURING THE CURRENT ACTIVITY OR A PREVIOUS ACTIVITY, OR, THEY MAY 
HAVE BEEN ORGANIZED INTO A SYMBOLIC ELEMENT uSING THE EXECUTIVE 
CONTROL LANGUAGE STATEMENTS. THE CONVERSATIONAL PROCESSOR REACTS 
TO A STATEMENT DELIVERED FROM A FILE SPECIFIED IN THE AOD 
STATEMENT AS THOUGH IT CAME DIRECTLY FROM THE REMOTE DEVICE. IN 
THIS REGARD, IF AN ERROR IS DETECTEO, THE PROPER DIAGNOSTIC IS 
OUTPUT TO THE REMOTE DEVICE AND THE CONVERSATIONAL SYSTEM REQUESTS 
THE EXEC TO SET UP FOR THE USER'S REACTION, 

IT SHOULD BE NOTED THAT THE ADO STATEMENT CAN BE USED TO 
INTRODUCE FORTRAN LANGUAGE STATEMENTS THAT COMPRISE A COMP~ETE 
FORTRAN PROGRAM WITHIN THEMSE~VES OR STATEMENTS THAT ARE TO BE 
INC~UDED IN A PROGRAM CURRENT~Y BEING CONSTRUCTEO. IF A COMPLETE 
PROGRAM IS TO BE INTRODUCEO, IT MUST BE THE ON~Y PROGRAM HAVING AN 
ACTIVE STATUS DURING THE ACTIVITY, 

SPECIFICATION OF THIS STATEMENT IS ACCORDING TO THE EXECUTIVE 
CONTROL LANGUAGE NOTATION. 

CKPT 

THE CKPT STATEMENT IS USED TO SAVE THE ENTIRE PROGRAMMING 
ENVIRONMENT, IT ALLOWS THE USER TO ESTABLISH CHECKPOINTS DURING 
THE CONSTRUCTION AND DEBUGGING OF HIS ACTIVITY, SPECIFICATION OF 
THIS STATEMENT IS ACCORDING TO THE EXECUTIVE CONTROL LANGUAGE 
NOTATION, 

RSTRT ........ 
THE RSTRT STATEMENT 15 USEO TO RE-ESTABLISH AN ACTIVITY THAT 

WAS PREVIOUSLY SAVED BY A CKPT STATEMENT. THE NAMED ACTIVITY 
REPLACES ANY WORK CURRENTLY BEING DONE AND IT ASSUMES AN ACTIVE 
STATUS, SPECIFICATION OF THIS STATEMENT IS ACCORDING TO THE 
EXECUTIVE CONTROL LANGUAGE NOTATION. 

20.4.6. EXECUTION CONTROL STATEMENTS 

THE EXECUTION CONTROL STATEMENTS ARE: 
BEGIN 
CLEAR 
CANCEL 
RESUME 

9 



UP-4144 

BEGIN -----

UNIVAC 1108 EXECUTIVE 
PROGRAMMER'S REFERENCE 

20 
SECTION: PAGE: 

THE BEGIN STATEMENT CAN BE USED TO INITIATE EXECUTION OF THE 
USER'S IMMEDIATE ACTIVITY AT THE DEVICE OR OF A PROGRAM OR 
SUBPROGRAM IN THE PROGRAM ENVIRONMENT. THE FOL~OWING FORMS OF THE 
STATEMENT APPLY TO THE IMMEDIATE ACTIVITY: 

1) THE BEGIN STATEMENT WITHOUT AN ARGUMENT INITIATES 
EXECUTION OF THE ACTIVITY FROM ITS BEGINNING (I.E" 
FROM THE FIRST EXECUTABLE STATEMENT), 

2) THE BEGIN L STATEMENT INITIATES EXECUTION OF THE 
ACTIVITY AT LINE NUMBER L, 

3) THE BEGIN L1/LN STATEMENT INITIATES EXECUTION OF THE 
ACTIVITY AT Ll AND TERMINATES EXECUTION AT LN, IF 
Ll = 0, EXECUTION INITIATES AT THE BEGINNING OF THE 
ACTIVITY. IF Ll = LN, ONLY THE STATEMENT SPECIFIED 
BY Ll IS EXECUTED. WHEN THIS FORM IS USED, THE SYSTEM 
WILL NOTIFY THE USER IF AN ATTEMPT IS MADE TO EXECUTE 
A STATEMENT OUTSIDE THE SPECIFIED RANGE, 

THE FOLLOWING FORM OF THE STATEMENT IS USED TO INITIATE 
EXECUTION OF A PROGRAM OR SUBPROGRAM IN THE PROGRAM ENVIRONMENT:. 

1) BEGIN X 
IF AN AKGUMENT LIST IS REQUIREO BY THE SUBPROGRAM X, 
THE USER IS RESPONSIBLE FOR INITIALIZING THE ARGUMENT 
BEFORE ISSUING THE BEGIN STATEMENT. THIS CAN BE DONE 
BY UTILIZING THE EXR STATEMENT. 

EXAMPLE(S) OF ALLOWABLE FORM(S): 
rGlBEGIN 
ftilBEGIN L 
r~BEGIN Ll/LN 
(ftlBEGIN X 
Q8EGIN X,ARGUMENT1,ARGUMENT2, ••• ARGUMENTN 

CLEAR -----
THE CLEAR STATEMENT CAN BE USED TO REINITIALIZE AN ACTIVITY IN 

THE FOLLOWING WAY: 
1) THE EFFECTS OF AN EXECUTION CAN BE CANCELLED. THIS 

MEANS THE SYSTEM REGARDS EACH EXECUTABLE STATEMENT 
IN THE ACTIVITY AS BEING NOT EXECUTED AND EACH 
VARIABLE AS ~EING NOT REFERENCED OR SET, 

2) IN ADDITION TO CANCELLING THE EFFECTS OF AN EXECUTION, 
ALL TEST OPTIONS CAN BE REMOVED FROM THE ACTIVITY, 

IF BOTH THE EFFECTS OF AN EXECUTION ARE TO BE CANCELLED AND AL~ 
TEST OPTIONS ARE TO BE REMOVED, THE CLEAR STATEMENT IS GIVEN 
WITHOUT ANY OPTION. IF ONLY THE EFFECTS OF AN EXECUTION ARE TO BE 
NULLIFIED. THE CLEA~ STATEMENT IS GIVEN WITH THE OPTION,T. 

TO CANCE~ SPECIFIC TEST OPTIONS OR TO REMOVE ON~Y THE TEST 
OPTIONS FROM A PROGRAM, THE OFF STATEMENT SHOULD BE USED (SEE 
'OFF' STATEMENT). 
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THE CANCEL. STATEMENT CAN BE USED TO NU~LIFY THE USER'S CURRENT 
ACTIVITY WITHIN THE CONVERSATIONAL SYSTEM. THIS APPLIES ONLY TO 
THE ACTIVE IMAGE OF THE ACTIVITY AT THE DEVICE AND EXCLUDES ANY 
ACTIVITIES THAT MIGHT HAVE BEEN SAVED BY USE OF THE PROGRAM 
ENVIRONMENT STATEMENT. 

EXAMPLE(S) OF ALLOWABLE FORM(S): 
t;;JCANCEL 

RESUME ------THE RESUME STATEMENT IS USED TO RESUME EXECUTION OF AN ACTI'ITY 
AFTER THE EXECUTION PROCESS HAS BEEN INTERRUPTED, IT IS USEO ONLY 
IN RE~ATION TO THE PROCESS OF EXECUTION. EXECUTION RESUMES AT THE 
NEXT EXECUTABLE STATEMENT FOLLOWING THE POINT OF INTERRUPTION. IF 
EXECUTION HAS TERMINATED BECAUSE OF A STOP OR END STATEMENT. T~E 
BEGIN STATEMENT MUST BE USED TO RESUME EXECUTION, IF A PARTIALLY 
CONSTRUCTED ACTIVITY IS BEING EXECUTED, THE END STATEMENT IS 
ASSUMED IF THE ~INE NUMBER ASSOCIATED WITH THE LAST FORTRAN 
STATEMENT RETAINED IN THE ACTIVITY 15 REACHED. 

EXAMPLE(S) OF ALLOWABLE FORM(S): 
gRESUME 

20.~,7. STATEMENT MODIFICATION 

STATEMENT MODIFICATION REFERS TO ADDING, DELETING OR REPLACING 
STATEMENTS IN THE ACTIVITY. THE UPDATE STATEMENT PROVIDES THIS 
SERVICE, 

UPDATE ------THE UPDATE STATEMENT PROVIDES A MEANS FOR INSERTING, DELETING, 
ANO REpLACING A SINGLE STATEMENT OR A SERIES OF STATEMENTS. WHEN 
USED, IT SETS THE SYSTEM TO AN UPDATE MODE WHEREIN THE USER 
EMPLOYS THE STANDARD CORRECTION FORMAT SPECIFIED IN THE EXEC. 
THIS FORMAT REQUIRES A HYPHEN (-) IN COLUMN ONE OF THE SOURCE 
INPUT FOLLOWED BY THE UPDATING SPECIFICATION. A ~INE OF THE FORM: 

-Ll,LN ••• INDICATES THAT SOURCE LINES Ll THRU LN ARE 
TO BE REPLACED BY SUCCEEDING STATEMENTS ENTERED BY THE USER UNTIL 
A TERMINATION COMMAND IS ENCOUNTEHED. A ~INE Of THE FORM' 

-L • • • INDICATES THAT SUCCEEDING STATEMENTS ARE TO BE 
INSERTED FOLLOWING LINE NUMBER L. 
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THE SEQUENCE OF STATEMENTS FOLLOWING THE HYPHEN LINE 
SPECIFICATION ARE ASSIGNED LINE NUMBERS BY TH~ SySTEM DEPENDING 
UPON THE LINE NUMBER(S) IN THE SPECIFICATION. THE ~INE NUMBER 
ASSIGNED REPRESENTS THE EXACT PHYSICA~ POSITION INTO WHICH THE 
NEWLY INPUTTED STATEMENT WILL BE PLACED. A PARTICULAR UPDATING 
SPECIFICATION IS TERMINATED EITHER BY ANOTHER SPECIFICATION' I.E" 
~Ll,LN OR -~, OR BY THE USER'S REQUESTING ANOTHER SERVICE VIA THE 
SERVICE LANGUAGE. IF NO ADDITIONAL SERVICE IS DESIRED, THE OFF 
STATEMENT IS USED, HOWEVER, IF THE USER REQUESTED THE UPDATE 
AFTER FIRST INTERRUPTING THE SYSTEM DURING AN EXECUTION PROCESS, 
HE CAN TERMINATE THE UPDATE MODE AND RETURN TO THE EXECUTION 
PROCESS BY USING THE RESUME STATEMENT. 

EXAMPLE(S) OF ALLOWABLE FORM(S): 
1) IOlUPOATE. 

-Ll,LN 
--. SOURCE STATEMENTS FOR REP~ACEMENT. IF 
--- DELETION IS DESIREO, NO SOURCE STATEMENTS 
... -. ARE GIVEN, 

2) QUPDATE 
"L.l 
.-- SOURCE STATEMENTS FOR INSERTION. 

NOTE; A NEW HYPHEN SPECIFICATION CAN BE GIVEN ONCE ALL 
REPLACEMENT OR INSERTION STATEMENTS HAVE BEEN GIVEN 
FOR A PARTICULAR SPECIFICATION, 

20,4,8, INPUT FORMAT CONTROL 

TAB ---THE TAB STATEMENT CAN BE USED TO CONTROL THE CARD-CO~UMN FORMAT 
OF FORTRAN LANGUAGE STATEMENTS ENTERED FROM THE DEVICE DURING AN 
ACTIVITY, IT ALLOWS THE USER TO SPECIFY 80TH A PARTICULAR 
CHARACTER WHICH THE SYSTEM IS TO USE AS A TERMINATION SYMBO~ FOR A 
SEQUENCE OF CHARACTERS, AND SPECIFIC POSITIONS AT WHICH THE INPUT 
IS TO BE MAPPED. WHEN THE TERMINATION CHARACTER IS ENCOUNTERED IN 
THE SOURCE STATEMENT, THE SYSTEM WIL~ MAP SUBSEQUENT CHARACTERS AT 
THE NEXT SPECIFIED POSITION. IF THE TAB STATEMENT IS NOT GIVEN 
PRIOR TO THE SySTEM'S PROCESSING OF STATEMENTS (WHERE CARD FORMAT 
IS REQUIRED), A STANDARO CARD LAYOUT WILL BE ASSUMEO. 

EXAMPLE(S) OF ALLOWABLE FORM(S): 
~TAB CHARACTER,Il,I2, ••• IN 

CHARACTER - TERMINATION CHARACTER, 
I .. INTEGER PoSITIONS WHERE SOURCE INPUT IS TO BE 

MAPPED. 
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20,4.9. OISPLAY FUNCTIONS 

THE OISP~AY FUNCTIONS ARE: 

LIST .-.-

LIST 
XREF 
PUNCH 

PRODUCES A LISTING OF STATEMENTS IN THE USER-S ACTIVITY, T~E 
LISTING IS OISP~AYEO AT THE TERMINAL AND EACH STATEMENT INVOLVED 
IS PREFACED BY ITS CORRESPONDING LINE NUMBER. NO RENUMBERING IS 
IMPLIED, BUT MAY BE REQUEST~D THROUGH THE OPTIONS FIE~O. 

EXAMPLE(S) OF ALLOWABLE FORM(S): 
~LIST - PRODUCES A LISTING OF THE 

ENTIRE USER'S ACTIVITY. 
~LIST Rl/R2, ••• RN-l/RN - PRODUCES A L1STING OF THE 

RANGES SELECTED BY THE USER. 
QLIST,R .. REQUESTS THE SYSTEM TO 

RENUMBER WHILE LISTING. 
QLIST,R L - RENUMBER AND LIST FROM LIME 

XREF .. ---
L TO THE END OF THE USER'S 
ACTIVITY. 

PRODUCES A CROSS REFERENCE LISTING OF LABELED STATEMENTS AND/OR 
VARIABLES APPEARING IN THE USER'S ACTIVITY. ALL STATEMENTS ARE 
LISTED IN NUMERICAL SEQUENCE BY LABEL NUMBERS, AND EACH STATEMENT 
IS ACCOMPANIED BY THE ~INE NUMBER WHICH CORRESPONDS TO THE 
STATEMENT AND BY THE LINE NUMBERS OF AL~ STAT~MENTS WHICH MAKE 
REFERENCE TO THAT PARTICULAR STATEMENT. THE FORMER LINE NUMBER IS 
PRECEDED BY A PLUS SIGN, WHILE THE LATTER LINE NUMBERS ARE ALL 
PRECEDED BY A MINUS SIGN. ALL VARIABLES ARE LISTED 
ALPHABETICALLY, ANO EACH VARIABLE IS ACCOMPANIED BY THE ~INE 
NUMBERS OF STATEMENTS WHICH WHEN EXECUTED WILL CAUSE THE VARIABLE 
TO BE SET AND OF THOSE STATEMENTS IN WHICH TH~ VARIABLE WILL BE 
CONSIDERED USED, THE FORMER LINE NUMBERS ARE PRECEDED BY A PLUS 
SIGN AND THE LATTER LINE NUMBERS ARE PRECEDED BY A MINUS SIGN. 
THE ALPHABETIC AND NUMERICAL SEQUENCE LISTING IS ONLY PROVIDED FOR 
THE FIRST OF THE ALLOWABLE FORMS BELOW. THE SECOND FORM PROOUt~S 
A CROSS REFERENCE LISTING WHICH DIRECTLY CORRELATES WITH THE ORDER 
IN WHICH THE SPECIFICATION FIELD ARGUMENTS APPEAR. 

EXAMPLE(S) OF ALLOWAB~E FORM(S): 
QXREF • PRODUCES A CROSS REFERENce 

~ISTING FOR ALL LABELED 
STATEMENTS AND A~L VARIABLES 
IN THE ACTIVITY. 
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- PRODUCES A CROSS REFERENCE 
LISTING FOR ONLY THOSE 
LABELED STATEMENTS AND/OR 
VARIABLES WHICH ARE 
SPE,CIFIEU, 

PROOUCES A CARD IMAGE(S) OF FORTRAN SOURCE STATEMENT(S) IN THE 
USER'S ACTIVITY. SERVICE LANGUAGE STATEMENTS ARE NOT PUNCHED. 

EXAMPLE(S) OF ALLOWABLE FORM(S): 
QPUNCH - ALL FORTRAN STATEMENTS ARE 

PUNCHED OUT. 
QPUNCH Rl/R2, ••• RN-l/RN - ONLY THE FORTRAN STATEMENTS 

IN THE SELECTED RANGES ARE 
PUNCHED OUT. 

~PUNCH L - PUNCH ALL FORTRAN STATEMENTS 
FROM LINE L TO THE END. 

20.4.10. TEST FUNCTIONS 

THE TEST FUNCTIONS PROVIDED BY THE SYSTEM OFFER TO THE USER THE 
CAPABILITY OF SELECTIVELY MONITORING AND CONTROLLING THE EXECUTION 
OF THE ACTIVITY. THE AMOUNT OF 'DEBUGGING' PROVIDED BY THE SYSTEM 
MAY VARY BETWEEN EXTREMES, HOWEVER, IT 15 ALWAYS DIRECTLY 
MANAGEABLE BY THE USER. ALSO, VIA EXR, KEYIN, AND EX USAGE, HE 
CAN CAUSE A VERY POWERFU~ COMPUTER TO REACT AS A DESK CALCULATOR, 

TRACE -----

TRACE 
TRAP 
TRAIL 
GUARD 
DUMP 
TALLY 
L.IMIT 
KEYIN 
EXR 
EX 
RENAME 
AUDIT 
EDIT 

INFORM USER WHENEVER THE VALUE OF THE VARIABLE(S) UNDER TRACE 
CHANGES AS A RESULT OF ITS APPEARANCE AS THE LEFTMOST VARIABLE OF 
AN ARITHMETIC ASSIGNMENT STATEMENT, OR AN INPUT STATEMENT IN WHICH 
THE VARIABLE APPEARS IN THE INPUT LIST. 
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QTRACE .. PLACES A TRACE ON ALL 
VARIAB~ES IN THE USER'S 
ACTIVITY. 

PAGE: 

QTRACE Vl,V2, ••• VN - TRACE ONLY THOSE VARIABLES 
SPECIFIED. 

TRAP ..... -... 
INFORM THE USER OF BOTH THE ORIGIN (LINE NUMBER ONLY) AND 

DESTINATION (LINE NUMBER AND STATEMENT NUMBER) OF EVERy TRANSF~R 
WITHIN THE ENTIRE CURRENT ACTIVITY, OR ON~Y IN SPECIFIC RANGES. 

EXAMPLE(S) OF AL~OWA6LE FORM(S): 
~TRAP ... PERFORM TRAPPING IN THE 

RANGE OF THE ENTIRE 
ACTIVITY. 

QTRAP Rl/R2, ••• RN~1/RN • TRAPPING IS ONLY EFFECTIVE 
FOR THE RANGES SPECIFIED. 

TRAIL -----INFORM THE USER WHENEVER EXECUTION CONTROL TRANSFERS OUT OF THE 
RANGE OF THE CURRENT ACTIVITY, SUCH WOULD BE THE CASE IF CONTROL 
WERE TO TRANSFER TO A FUNCTION, A SUBROUTINE, OR A PROGRAM IN THE 
USER'S ENVIRONMENT. 

EXAMPLE(S) OF A~~OWAB~E FORM(S)S 
QTRAIL ... REQUESTS A TRAI~ ON THE 

CURRENT ACTIVITY. 

GUARD 
..... ---
PROVIOES THE USER WITH A MEANS OF PROTECTING ACTIVITY AREAS 

FROM UNWARRANTED EXECUTION, 

EXAMP~E(S) OF ALLOWAB~E FORM(S): 
~GUARO .. AREA PROTECTED IS THE ENTZRE 

ACTIVITY, 
~GUARD Rl/R2,.,.RN-l/RN - AREA(S) PROTECTED ARE THOSE 

SPECIFIED. 

DUMP ._--
ALLOWS THE USER TO SELECT THOSE VARIABLES WHOSE VALUES HE 

WISHES DISPLAYED. THE SELECTION MAY BE FOR ALL VARIABLES IN THE 
ACTIVITY, FOR ONLY THOSE IN SPECIFIC STATEMENTS. FOR ON~Y THOSE 
STATED EXPLICITLY IN THE SPECIFICATIONS FIE~DS OR A COMBINATION OF 
THE LATTER TWO. BY PLACING A Q IN THE OPTIONS FIELD THE USER WILL 
RESTRICT THE DUMPING OF VARIABLES TO ONLY THOSE WHICH HAVE CHANGED 
IN VALUE SINCE THE tiEGINNING OF THE ACTIVITY (THOSE VARIABLES 
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WHICH HAVE BEEN SET) OR SINCE THE LAST EXECUTION OF A DUMP 
FUNCTION IN WHICH THE VARIAaLE WAS INVoLVED. 

EXAMPLE(S) OF AL~OWAB~E FORM(S): 
QOUMP - DUMP ALL VARIABLES IN THE 

ENTIRE ACTIVITY. 
QOUMP Pl.P2 •••• PN - DUMP ONLY THE VARIABLES 

~DUMP,G 
QOUMP,Q Pl,P2, •• ,PN 

TALLY ---.. -

EXPLICIT~Y STATED OR 
INVOLVED IN THE SPECIFIED 
STATEMENTS. 

PAGE: 

OISP~AYS THE CURRENT EXECUTION COUNT ON THE STATEMENTS 
SPECIFIED BY THEIR CORRESPONDING ~INE NUMBERS, THE SYSTEM 
AUTOMATICALLY KEEPS THIS EXECUTION COUNT ON ALL EXECUTABLE 
STATEMENTS. THIS IS A 'RUNNING' COUNT AND IS NOT RELATED TO ANY 
SPECIFIC BEGIN COMMAND. HOWEVER, THE EXECUTION COUNT MAY BE 
REINITIALIZEO BY USE OF CLEAR. 

EXAMPLE(S) OF AL~OWA8LE FORM(S): 
QTALLY .. OISPLAY THE EXECUTION COUNT 

FOR ALL EXECUTABLE STATE-
MENTS. 

~TALLY Ll,L2, ••• LN ~ DISPLAY THE EXECUTION COUNT 

LIMIT .... -... -
FOR ONLY THOSE STATEMENTS 
SPECIFIED, 

REQUESTS THE SYSTEM TO MONITOR THE VALUE OF A VARIABLE OR THE 
EXECUTION COUNT OF A STATEMENT AS SPECIFIED BY THE USER. WHENEVER 
THE STATED CONDITION OCCURS, OR IN THE CASE OF A RANGE SETTING. 
WHENEVER THE RANGE IS VIOLATED, THE USER WILL RECEIVE A MESSAGE TO 
THAT EFFECT, AND THE SySTEM WILL WAIT FOR FuRTHER COMMANDS## ALL 
CONDITIONS STATED ARE STAND A~ONE CONDITIONS, AND THE LOGICAL 
OPERATORS OF AND, OR, AND NOT ARE NOT AL~OWEO. A~SO THE RULES OF 
FORTRAN APPLY WITH RESPECT TO THE MODES OF THE VARIABLES AND 
STATED VALUES. 

THE LIMIT SETTING IS ONLY 'LOCAL' TO THE CURRENT ACTIVITY AND 
DOES NOT CARRY OVER TO SUBROUTINES OR SUBPROGRAMS WHICH MAY US! 
THE VARIABLE IN ITS PROCESSING. ALSO, WHEN A LIMITED VARIABLE IS 
USED AS AN ARGUMENT TO A SUBPROGRAM, THE VALUE OF THE VARIABLE IS 
NOT CHECKED UNTIL A SUBSEQUENT REFERENCE IS MADE TO IT IN THE 
USER'S ACTIVITY. THERE MAY BE ONLY ONE ACTIVE LIMIT ON A VARIABLE 
OR STATEMENT AT ANY ONE TIME. 
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THE PLACING OF A LIMIT ON A SUBSCRlPTEO ELEMENT IS NOT ALLOWED, 
HOWEVER THE USER MAY PLACE A LIMIT ON A NON~SUaSCRIPTEO ARRAy 
NAME, IN WHICH CASE, THE CONDITION OR RANGE IS IMPOSED ON ALL 
ELEMENTS OF THE ARRAY. HOWEVER, A LIMIT PLACEO ON A VARIABLE 
WHICH APPEARS IN AN E~UIVALENCE STATEMENT DOES NOT APPLY TO THE 
VARIABLES TO WHICH IT IS EGUIVALENCEO. 

EXAMPLECS) OF ALLOWABLE FORM(S): 
QLIMIT LMT1,LMT2, ••• LMTN 

KEYIN ---.... 

WHERE LMTN MAY BE OF ONE OF THE FOLLOWING FORMS: 
A) VARIABLE.*.VALUE 

WHERE * OENOTES ONE OF THE RELATIONAL OPERATORS 
GT, GE, EQ, LT, LE OR NE, 

B) VARIABLE.R.VALUEl/VALUE2 
WHERE VALUEl AND VALUE2 ARE CONSTANT VALUES WHICH 
REPRESENT THE LOW AND HIGH LIMITS RESPECTIVELY OF 
A RANGE IMPOSEO ON THE VARIABLE, I.E., VALUE1 IS 
LESS THAN OR EQUAL TO THE VARIABLE WHICH IS LESS 
THAN OR EQUAL TO VA~UE2. 

C) N.EG.VAL,UE 
WHICH IS A REQUEST TO INFORM THEU$ER WHENEVER 
THE EXECUTION COUNT OF THE STATEMENT REPRESENTED 
BY N IS EQUA~ TO VA~UE WHICH DENOTES AN INTEGER 
CONSTANT. 

ALLOWS THE USER TO SPECIFY A POINT(S) AT WHICH DURING THE 
EXECUTION OF HIS PROGRAM HE WOU~O LIKE CONTRO~ PASSED ON TO HIM AT 
THE TERMINAL.. AT THIS TIME INpUT IS REQUESTED OF THE USER, AND HE 
MAY ENTER ANY AVAILAB~E SERVICE COMMAND EXCEPT EXR OR USE EXR ON A 
SINGLE STATEMENT. THE USER INFORMS THE SYSTEM WHEN HE IS THROUGH 
ENTERING KEYBOARD INPUT OR HAS NO INPUT CURRENTL.Y TO ENTER BY 
ISSUING A RESUME COMMAND. ALSO NO NESTING OF EXECUTION IS 
A~LOWEO, I.E" IF A BEGIN COMMAND IS ENTERED HERE, IT OVERRIDES 
THE EXECUTION WHICH WAS OCCURRING WHEN THE KEYIN REQUEST WAS 
INITIATED, WHENEVER THE USER WISHES TO REMOVE A KEYIN REQWEST 
FROM A POINT IN HIS PROGRAM, HE MUST USE KEYIN WITH THE 
APPROPRIATE L.INE NUMBER(S) AS AN ARGUMENT OF THE OFF COMMAND, IF 
A COMMENT APPEARS ON A KEYIN STATEMENT, OR ON A RESUME COMMAND 
WHICH ENOS THE KEYIN ACTIVITY' THIS COMMENT WIL~ BE DISPLAYED TO 
THE USER WHENEVER THE pOINT IS ENCOUNTERED DURING EXECUTION WHICH 
THE USER HAS SPECIFIED AS BEING THE POINT OF KEYIN ACTIVITy. THE 
COMMENT MAY BE OVERRIDDEN, AND THE 0ISP~AY WI~L A~WAYS BE OF THE 
MOST RECENT. 

EXAMP~E(S) OF ALLOWAB~E FORM(S): 
;KEYIN Nl,."NN - INFORMS THE SYSTEM THAT A 

KEYIN ACTIVITY 15 DESIRED 
BY THE USER BEFORE THE 
EXECUTION OF THE STATEMENT 
REPRESENTED BY NN. 
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REQUESTS THE SYSTEM TO IMMEDIATELY EXECUTE ALL ARITHMETIC 
ASSIGNMENT AND 110 STATEMENTS WHICH ARE SUBSEQUENTLY ENTERED, 
RESULTS OF ARITHMETIC ASSIGNMENT STATEMENTS ARE PROMPTLY 
DISPLAYED, UNLESS THE STATEMENT INVOLVED MERELY THE SETTING OF A 
VARIABLE TO A STATED CONSTANT' IN WHICH CASE A SySTEM DISPLAY OF 
THE RESULT WOULD BE REDUNDANT, THE RESULT WILL A~SO BE STORED IN 
THE LEFTMOST VARIA8~E OF THE STATEMENT. THESE STATEMENTS ARE MADE 
A PERMANENT PART OF THE USER'S ACTIVITY UNLESS OTHERWISE 
DESIGNATED (SEE 'EX/EXR USAGE' ON A STATEMENT), EXIT FROM SUC~ A 
MODE OF OPERATION DURING PROGRAM CONSTRUCTION MAY BE AFFECTEO BY 
AN OFF (EXR) COMMAND, OR THE INTRODUCTION OF ONE OF THE FOLLOWING 
SERVICE LANGUAGE COMMANDS: 

EX XREF 
UPDATE PUNCH 
BEGIN LIST 
LOAD TALLY 
SAVE DUMP 
CANCEL AUDIT 
CLEAR 

EXAMPLE(S) OF ALLOWABLE FORM(S): 
~EXR 

EX .. -
REGUESTS THE SYSTEM TO IMMEDIATELY EXECUTE ALL ARITHMETIC AND 

1/0 STATEMENTS WHICH ARE SUBSEQUENTLY ENTERED. THESE STATEMENYS 
ARE IMMEOIATELY EXECUTED, THE RESULTS DISPLAYED, AND THE STATEMENT 
REMOVED FROM THE ACTIVITY, THE DISPLAY OF RESULTS WILL NCT OCCUR 
ON A STATEMENT WHICH INVOLVES MERELY SETTING OF A VARIABLE TO A 
CONSTANT VA~UE. THE RESULTS OF THE EXECUTION WILL BE STORED I~ 
THE VARIABLES INVOLVED, PROVIDED THE VARIABLE HAS PREVIOUSLY BeEN 
MADE KNOWN TO THE SYSTEM. ON~Y ARITHMETIC ASSIGNMENT ANO 1/0 
STATEMENTS ARE ACCEPTED' AND THIS MODE OF OPERATION CURING PR08RAM 
CONSTRuCTION MAY BE ENDED BY AN OFF (EX) COMMAND OR THE ISSUANCE 
OF ANY OTHER SERVICE LANGUAGE COMMAND. ALSO THE USE OF EXR ON A 
STATEMENT IS NOT ALLOWED. 

EXAMPLECS) OF ALLOWABLE FoRMeS): 
fG)EX 

EX/EXR USAGE -.---...... _--.. 
DURING PROGRAM CONSTRUCTION THE USER HAS THE CAPABILITY TO 

~FFECTIVELY USE THE COMPUTER AS A DESK CA~CULATOR. HE MAY OPE9ATE 
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ENTIRE~Y IN THIS FASHION THROUGH THE EX COMMAND, OR ONLY PARTLY 
WHILE CONTINUING PROGRAM CONSTRUCTION BY EMPLOYING THE EXR 
COMMAND. HE MAY ALSO FINO IT PRACTICAL TO BE ABLE TO HAVE A 
SINGLE ARITHMETIC ASSIGNMENT OR 1/0 STATEMENT EXECUTED WITHOUT 
HAVING TO ISSUE COMMANDS TO ENTER AND TERMINATE SUCH A MODE OF 
OPERATION. THIS THE USER MAY EFF~CTIVE~y 00 By UTILIZING EX OR 
EXR ON A SINGLE STATEMENT. THE EX OR EXR MUST BE PLACED IN THE 
PRINT POSITIONS CORRESpONDING TO COLUMNS ONE AND TWO OR ONE, TWO, 
ANO THREE, RESPECTIVELY. THE EFFECT WILL BE THE SAME AS IF IT HAD 
IMMEDIATELY PRECEDED THIS STATEMENT WITH AN EX OR EXR SERVICE 
LANGUAGE COMMANO,_AND DIRECTLY FOLLOWED IT WITH ANOTHER SERVICE 
LANGUAGE COMMAND WHICH WOULO TERMINATE THAT MODE OF OPERATION 
DURING PROGRAM CONSTRUCTION. 

RENAME -.. --_ ... 
ALLOWS THE USER TO INFORM THE SYSTEM THAT HE WOULD LIKE DURING 

EXECUTION FOR THE SYSTEM TO TREAT REFERENCES TO ONE SYMBOLIC 
E~EMENT AS THOUGH THE REFERENCES WERE TO A SECOND SYMBOLIC 
ELEMENT. THIS RENAMING DOES NOT PRODUCE ANY CHANGE IN THE SOURCE 
PROGRAM IMAGE OF THE ACTIVITY AND MAY BE TERMINATED AT THE USER.S 
DISCRETION. A RENAMED ELEMENT MUST BE RENAMED TO AN ELEMENT OF 
THE SAME TYPE. I.E., VARIABLE TO VARIABLE, FUNCTION TO FUNCTION, 
ETC, ALTHOUGH THE RENAMING OF INDIVIDUAL ELEMENTS OF AN ARRAY IS 
NOT PERMITTED, THE USER MAY RENAME AN ENTIRE ARRAY TO A SECOND 
ARRAY, THE RENAMING OF A VARIABLE WHICH IS SUBSEQUENTLY UTILIZED 
IN THE ACTIVITy AS THE CONTROL INDEX OF A 00 LOOP IS ONLY IN 
EFFECT UP TO THAT POINT DURING EXECUTION WHEN THE SYSTEM 
ENCOUNTERS ITS USE AS THE 00 ~OOP INDEX, THE SYSTEM HONORS EACH 
RENAME PER Sf AND DOES NOT FOLLOW A 'CHAIN' OF RENAMED VARIAB~eS, 
FOR EXAMPLE, A RENAME OF A TO B AND A SUBSEQUENT RENAME OF B TO C 
DOES NOT RESULT IN A RENAME OF A TO C. ALSO THE RENAMING OF AN 
ELEMENT WHICH IS EQUIVA~ENCEO DOES NOT APP~Y TO THE ELEMENTS TO 
WHICH THE RENAMED ELEMENT WAS EQUIVA~ENCEO. 

EXAMPLE(S) OF ALLOWABLE FORM(S): 
QRENAME Vl/V2,V3/V~, ••• VN-l/VN - A~L REFERENCES TO VN-l 

. ARE TREATED AS REFERENCES 
TO VN. 

AUDIT _._--
INFORMS THE USER OF UNEXECUTED REGIONS IN HIS ACTIVITY AND OF 

VARIABLES 'NOT SET' OR 'NOT USED' IN THE ACTIVITY. THE USER MAY 
SELECT THE DEGREE OF AUDIT HE WANTS PERFORMED THROUGH 
SPECIFICATIONS IN THE OPTIONS FIELD. 

EXAMPLE(S) OF ALLOWAB~E FORM(S): 
QAUDIT • REQUESTS A COMPLETE AUDIT, 

I.E., INFORM THE USER OF 

.1.::1 
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UNEXECUTED REGIONS, 
VARIABL.ES NOT SET AND 
VARIABLES NOT USED IN HIS 
ACTIVITY. 

PAGE: 

~AUDIT,X 

rilAUDIT,S 

QAUOIT,U 

w USER DESIRES TO KNOW ONLY 
OF THE UNEXECUTED REGIONS. 

- REQUESTS KNOWLEDGE OF THOSE 
VARIAB~ES 'NOT SET'. 

- USER WANTS TO KNOW WHAT 
VARIABL.ES HAVE NOT BEEN 
USED. 

QAUOIT,XS 
QAUDIT,XU 
QAUOIT,SU 

EDIT ---... 
ENABLES THE USER TO SPECIFY A FORMAT(S) WHICH WILL CONTROL THE 

DISPLAY OF VARIABLES OUTPUTTED AS A RESULT OF THE SYSTEM'S TES' 
FUNCTIONS. INITIALLY, EACH TERMINAL IS SET TO THE STANDARD 
FORMATS OF: 

E15.8 FOR REAL SINGLE PRECISION VARIABLES 
t 11 FOR INTEGER SINGLE PRECISION VARIABLES 
028,21 FOR REAL DOUB~E PRECISION VARIABLES 

THE FORMS ALLOWABLE TO OVERRIDE THE SYSTEM STANDARDS ARE: 
ElF FOR REAL SINGLE PRECISION VARIABLES 
I FOR INTEGER SINGLE PRECISION VARIAB~ES 
OXX.XX FOR REAL DOUBLE PRECISION VARIABLES 

EXAMPLECS) OF ALLOWABLE FoRMeS): 
~EOIT FMT1,FMT2,.,.FMTN 

WHERE N 15 LESS THAN OR EQUA~ TO 3 ANO FMTN IS ONE OF 
THE ALLOWABLE FORMAT SPECIFICATIONS TO OVERRIDE THE ONE 
WHICH WAS PREVIOUSLY IN EFFECT FOR THAT TYPE OF 
VARIABLE, THE ONE PREVIOUSLY IN EFFECT MAY HAVE BEEN 
THE SySTEM STANDARD OR THE ARGUMENT OF A PREVIOUS EDIT 
COMMAND. THIS COMMAND DOES NoT ALTER THE FORMAT 
SPECIFICATIONS WHICH ARE CURRENTLY IN t:FfECT FOR THOSE 
TYPE of VARIABLES TO WHICH FMTN DOES NOT PERTAIN, 

IF THE USER WISHES TO REVERT TO THE SYSTEM STANDARD FORMAT(S) 
FOR ANY OR ALL OF THE VARIABLE TYPES HE MUST ISSUE THE OFF COMMAND 
ON THE EDIT FUNCTION WITH THE APPROPRIATE VARIABLE TYPE 
INDICATION. WHEN EOIT IS USED AS AN ARGUMENT IN THE OFF COMMAND, 
THE PARAMETERS wHICH MAY BE SPECIFIED WITH EDIT ARE: 

RS - REVERT TO THE SYSTEM STANOARD FOR REAL SINGLE 
PRECISION VARIABLES. 

IS - REVERT TO THE SYST~M STANDARD FOR INTEGER SINGLE 
PRECISION VARIABLES. 

20 



UP-4144 
UNIVAC 1108 EXECUTIVE 

PROGRAMMER'S REFERENCE SEC TION: 

RD - REVERT TO THE SYSTEM STANDARO FOR REA~ DOUBLE 
PRECISION VARIABLES. 

20 
PAGE: 

HOWEVER, IT IS SUFFICIENT TO MERE~Y ISSUE AN OFF (EDIT) IF THE 
USER WISHES TO REVERT TO THE SYSTEM STANDARD FORMATS FOR AL~ 
VARIABLE TYPES. 

20.4.11. OFF FUNCTION 

OFF ---
AL~OWS THE USER TO TERMINATE THOSE SERVICE FUNCTIONS WHICH ARE 

NO ~ONGER DESIRED IN THE CURRENT ACTIVITY. THE COMMAND MAY ALSO 
BE USEO TO END A CERTAIN MODE OF OPERATION WHICH MAY HAVE BEEN 
ESTABLISHED BY A PRIOR COMMAND, I.E" EX, EXR, AND/OR UPDATE, FOR 
FURTHER REINITIALIZATI0N OF HIS ACTIVITY, THE USER SHOULD REFER TO 
THE CLEAR FUNCTION, 

EXAMPLE(S) OF ALLOWAB~E FORM'S): 
~OFF • TERMINATES A~L CONDITIONS 

WHICH ARE CURRENTLY IN 
EFFECT AS A RESU~T OF 
PREVIOUS ISSUANCES OF ANY 
OR ALL THE SERVICE LANGUAGE 
FUNCTIONS TO WHICH OFF MAY 
BE APPL.IE.D. 

~OFF (Fl),(F2), ••• (FN) - TERMINATES THE FUNCTIONS 

FN .. --.. -.. 
EX 
EXR 
UPDATE 

TRAIL 
TRACE 
TRAP 
GUARD 
LIMIT 
KEVIN 
SET 
RENAME 
EDIT 
TAB 

DESIGNATED BY FN. FN MUST 
BE ENC~OSED IN PARENTHESES, 
AND THE FORM WHICH IT CAN 
TAKE IS DEPENDENT ON THE 
SERVICE ~ANGUAGE FUNCTION 
BEING TERMINATEO(SEE 
ACCOMPANYING TABLE), 

EFFECT OF ;OFF ••• FN,.,. 

----------------------... .,e • 
:- MODE OF OPERATION ESTAB~ISHED eY FN 

-: 15 TERMINATEO. 

e • , 
• • :- ALL CONDITIONS WHICH ARE CURRENTLY 
: IN EFFECT AS A RESULT OF PRIOR 
: ISSUANCES OF THE FUNCTION REPRESENTED 
: BY FN ARE REMOVED. 
e • 

... : 

21 



UP-4144 
UNIVAC 1108 EXECUTIVE 

PROGRAMMER'S REFERENCE 

TRACE Vl, ••• VN -
TRAP Rl/R2, ••• RN-l/RN 
GUARO Rl/R2, ••• RN-1/RN 
KEYIN Nl,N2,.,.NN 
SET V1,.,.VN 
RENAME Vl/V2"t.VN-l/VN ~ 

EDIT T1, ••• TN 
WHERE N IS LESS THAN 
OR EQUAL TO 3 AND T 
IS RS, IS OR RD. 

LIMIT T1, •• ,TN 
WHERE T IS N OR V, 

20 
SECTION: PAGE: 

- FN TAKEN OFF OR REMOVED FROM 
DESIGNATED VARIAB~ES, AREAS 
OR THE ACTIVITY. 

- SYSTEM OUTPUT REVERTS TO 
STANDARD FORMAT FOR TYPE OF 
VARIABLE SPECIFIED BY T. 

- LIMIT'S PREVIOUSLY ON 
'Tl",.TN ARE REMOVED. 

20.4.12. SET FUNCTION 

SET ---ALLOWS THE USER TO SYMBOLIZE ANY VALID CHARACTER EXPRESSION, 
HOWEVER, IT MAY NOT CONTAIN AN & (AMPERSAND), AND THE NUMBER OF 
CHARACTERS MUST NOT EXCEED 12, THE SYSTEM ALLOWS FOR A MAXIMUM OF 
TEN SET SYMBOLS TO BE ACTIVE AT ANY ONE TIME, THIS SYMBOL MAY 
SUBSEQUENTLY BE USED AS AN ARGUMENT IN ANY CONV~RSATIONAL COMMAND' 
WITH THE SYMBOL BEING REP~ACED BY THE MOST RECENT CHARACTEB 
EXPRESSION TO WHICH IT WAS SET. IF THE SYMBOL IS REFERRED TO ~NO 
HAS NOT BEEN PREVIOUSLY SET, THE SYSTEM WILL CONSIDER THE SYMBOL 
AS UNDEFINED. WHEN USED, THE SYMBOL MUST BE PRECEDED BY AN & 
(AMPERSAND) AND FOLLOWED BY A SPACE. THE SYSTEM WILL REPLACE THE 
SET SYMBOL, AND BOTH ITS PREFIX (+) AND DELIMITER (SPACE) WITH THE 
'VALUE' TO WHICH THE SYMBOL WAS SET. THIS IS THE ONLY SYSTEM 
ACTION WHICH OCCURS WHEN A SET SYMBOL IS ENCOUNTERED. IT IS T~E 
USER.S RESPONSIBILITY TO ASCERTAIN THAT THE SYMBOL WHEREVER US'O 
WILL BE REPLACED BY A CHARACTER EXPRESSION WHICH IS CONSISTENT 
WITH THE FORMAT SPECIFICATIONS AND ARGUMENT DEMANDS OF THE COMMAND 
IN WHICH IT APPEARS. 

MORE THAN ONE SET SYMBO~ MAY APPEAR IN A COMMAND, AND THE USER 
MAY CONCATENATE A SET SYM~OL WITH OTHER SET SYMBOLS OR WITH OT~ER 
VA~ID CHARACTERS. THERE ARE NO SPECIAL RULES NEEDED FOR 
CONCATENATION, MERELY THE AWARENESS BY THE USER OF SUCH A PROCESS, 
AND THE PROPER SPECIFICAT10N, WHENEVER USING A SET SYMBOL. 

EXAMPLE(S) OF AL~OWAB~E FORM(S): 
~SET NAME = (CHARACTER STRING) 

22 
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WHERE NAME IS A LEGAL FORTRAN NAME WHICH MAY BE USED AS 
A SET SYMBOL TO REPRESENT THE CHARACTER STRING WHICH IS 
ENCLOSED WITHIN THE PARENTHESES(THE FIRST RIGHT 
PARENTHESIS ALWAYS ENOS THE CHARACTER STRING). 

20.4,13, EXAMPLES OF CFOR 

QCFOR 
+NOTE 

101. 

101, 

QCFOR 
+NOTE 

101, 
101. 
102, 
103. 

* *101. 
*101.1 

103, 
103. 
10'+. 

rtlCFOR 
+NOTE 

101. 
101. 
101. 
102. 
103. 
10'+. 
105, 
106. 

... 101. 
+TRC 
+TRC. 

106, 

CONVERSATIONAL 
REAOY 
READY 

READY 

READY 

READY 
READY 
• 
• 
• 
CONVERSATIONAL 
READY 
READY 
READY 
READY 
READY 
READY 
READY 
READY 
READY 
READY 
• 
• 
• 
CONVERSATIONAL 
READY 
READY 
READY 
READY 
READY 
READY 
READY 

FORTRAN IN EFFECT 
~EX 

Z = SiRT (CONSTANT) 
Z = VAL.UE 
Y = SIN (CONSTANT) 
Y = VALUE 
R = SIN (CONSTANT) 
R = VALUE 

QOFF (EX) 

FORTRAN IN EFFECT 
QACTIVITY TEST 

READ (2,20),A,B,e 
10 A = B + C 

QUPOATE 
-101,101 

READ (2,20),B,C 
QOFF. (UPDATE) 
~TRACE A 

R = B/A + C 

FORTRAN IN EFFECT 
QACTIVITY EXAMPLE 
QTRACE A,B,C 

20 
QBEGIN 

READ (2'20)'~'B,e 
o = A - B + C 
A = D+C/A 

B :AtII!O 
FORMAT (F8.3) 

READY 
READY (INPUT VALUES ENTERED FOR A, B AND C) 

103, A = VALUE 
10~. B = VALUE 

READY 

23 
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QCFOR 
+NOTE 

101. 
102. 
102. 
103. 

.... 103. 
10'+. 
105. 

106. 

107. 

107. 

* *102,1 

*102,2 
107. 
108, 
109. 

~CFOR 
+NOTE 

101. 
101. 
102, 

-102. 
103, 
101f.. 

+ERR 
101f.. 
105, 

106, 
106. 

* *103, 
*103.1 

101. 
102. 
103. 
101+. 
105. 

• 
• 
• 
CONVERSATIONAL. 
READY 

FORTRAN IN EFFECT 
OIMENSION A(100) 

QEXR READY 
READY 
READY 
READY (INPUT 
READY 
READY 

READY 

REAOY 

READY 
READY 
READY 

READY 
READY 
READY 
READY 
• 
• 
• 

20 FORMAT (Fa.~) 
READ (2,20),8,C 

VA~UES ENTERED FOR B AND C) 
o = 20 

EX 

~UPOATE 
-102 

E = 20-e-C 
E = VAI.UE 
E = 20-C-B 
E = VAL.UE 
E = 6/C+19.9 
E = VAL.UE 

READ (2,50),(A(I' 
)'1=1,100) 

rtJOFF (UPDATE) 
A(2):B-C 
A(3)= .... A(2) 

CONVERSATIONAL. 
READY 

FORTRAN IN EFFECT 
QEXR 

READY 
READY 
READY (INPUT 
READY 

10 FORMAT (13) 
5 READ (2.10),J,K,L 

VAL.UES ENTERED FOR J, K AND L) 
'+ . IF (J-K)5,7,9 

READY IF (1.)'+,5,9 
STATEMENT AT 104. REQUIRES A L.ABEL. 

READY 
READY 

READY 
READY 
READY 
RE:ADY 
READY 

7 IF (L.)'+,5,9 
9 L. = L. - 1 

L. = VAL.UE 
QOFF (EXR) 
~UPDATE 
-103,103 

If. IF (K-J)S,7,9 
r.lLIST 

10 
5 
L+ 
7 
9 

FORMAT (13) 
READ (2,lO),J,K,L 
IF (K-J)S,7,9 
IF U .. )'+,5,9 
L = L - 1 

24 
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106. 

QCFOR 
+NOTE 

101. 
101. 
102, 
103. 

-103. 
101+. 
104. 

105. 
106. 
107. 
108. 
109. 
110. 
111. 
101, 

-101+. 
+LMT 

READY 
• 
• 
• 
CONVERSATIONAL. 
READY 

FORTRAN IN EFFECT 
kilL.IMIT A.GT.20 
QEXR READY 

READY 20 FORMAT (Fe.3) 
READY 
READY (INPUT 
READY 

READ (2,2Q),A,I 
VAL.UES ENTERED FOR A ANO I) 

~OFF (EXR) 
READY 

READY 
READY 
READY 
READY 
READY 
READY 
READY 
READY 
READY 

READY 
• 
• 
• 

READ (2,20),(B(J)" 
J=l,I) 

3 IF (B(I»5,15t~ 
~ A = B(l)+SIN(B(I») 
5 A = B(I)*A 

I = 1 .. 1 
GO TO 3 

15 A = COS(Bel») 
fOlBEGIN 10~ 

DIMENSION B (100) 
(INPUT VALUES ENTERED FOR B-ARRAY) 
A.GT,20 110. A = 21.75 

25 
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A ABNORMAL. MESSAGE 
9-b-1-3 

ABNORMAL RETURN 
5-7-3 

ABNORMAL STATUS 
10-1-5 

A~ORT 
5-4-4 5-4-10 
7-5-3-4 8-3-2 
11-3-2-1 12-2-2-3 

ABOHT EXIT 
8-14 

ABORT MESSAGE 
11-3-2-1 

ACCoUNT 
2-2 5-4-1-1 
6-1-1-1 6-2-1 
7-7-4-3 7-7-4-5 
8-5 10-2-5 
11-3-3-2 12-2-1 
18-2-1 

ACCOUNT NUMBER 
5-4-1-1 5-4-1-4 
7-1-4-3 7-7-4-5 
10-6-9 11-3-1-2 
14-3-6-1 18-1-3 

ACCOUNT PRIORITY 
5-4-1-1 5-4-1-4 

ACTIVITY MASK 
7-4-2 

ACTIVITY REGISTRATION 
3-1-2 8-1 

ACTIVITY WAIT 
8-14 

ASSEMBLER 
1-2 1-7-2 
5-3-1 5-6-4 
15-2-2 17-2-1 

ASSIGNMENT SPECIFICATION 
5-5-1 

ASYNCHRONOUS REQUEST 
8-1 151 BACKWARD FUNCTIONS 
10-2-5 

BACKWARD PROCESSING 
13-3-2-1 13-3-4-1 

BATCH PROGRAM 
7-3-5-1 7-4 

5-5-1-3 
8-8 
15-2-1 

5-4-1-4 
7-4 
7-7-5 
10-6-7 
12-3-2 

5-4-7 
7-7-5 
11-3-3-2 

18-1-3 

8-2 

1-7-5 
6-2-1 
19-1-1 

10-1-1 

5-6-2 
8-14 

5-4-7 
7-7-2 
7-8-4-3 
10-6-9 
14-3-6-1 

7-4 
8-2-1 
12-2-1 

8-2-2 

3-2-2 

Index 
SECTION: PAGE: 

1 

INDEX 

7-5-3 
9-7 

5-4-11 
7-7-3 
8-2-1 
11-3-1-2 
18-1-3 

7-7-2 
8-5 
12-3-2 

10-6-9 

'f.-9 
15-1-3-10 15-2-1 
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BATCH RUN 
5-2-1 5-4-1-2 
7-3-4-1 7-3-5-4 

BCD 
5-4-8 5-5-1-4 
10-6-5-1 13-2-1 

BINARY MODE 
5-4-9 9-6-1-3 

BINARY TERMINATION 
5-"..-9 

BLOCK BUFFERING 
5-5-1-5 7-1 
12-3-1 12-3-6 
13-3-1 13-3-4-2 
13-6-1-1 13-6-1-2 
13-6-2 13-7-3 

BLOCK FORMAT 
13-2-2 

BLOCK READ 
10-1-4-1 10-1-5 

BLOCK SEARCH 
10-1-4-1 10-1-5 

BLOCK SENTINEL 
10-1-4-1 10-3-2 

BOOTSTRAP 
18-2 18-2-1 

BREAKPOINT 
3-1-4 9-5-1-3 

BUFFER AREA 
8-4-5 10-6-9 
17-2-4-5 17-2-4-7 

BUFFER FORMAT 
10-6-2 

BUFFER PROCESSING 
10-6-7 12-3-7 

CARD CODE 
2-6 9-5-1-2 

CARD PUNCH 
2-2 5-2-1 
9-6-1-1 9-6-1-3 
19-2-1 19-2-3 

CARD READER 
2-2 5-5-1-6 
9-7 12-3-3 

CATALOGUED FILE 
5-4-11 5-5-1-3 
7-8-4-3 12-2-1 

Index 2 
SECTION: PAGE: 

5-4-7 5-5-1-3 5-6-2 
7-3-5-6 

5-5-9 10-2-3 10-6-4 
13-2-2 13-2-3 

8-4 8-14 10-1-3 
12-3-7 13-1 13-3 
13-5 13-5-2-2 13-5-4 
13-6-1-5 13-6-1-6 13-6-1-8 
13-8 13-8-2 

10-3-2 13-1 17-2-4-7 

10-3-2 

9-6 9-6-1 13-8-3 

12-3-2 12-3-7 13-5-1-2 
17-2-5 

5-5-1-6 9-1 9-5-1-1 
9-7 11-3-3-2 12-3-3 
19-2-6 

7-8-3 9-6-1-1 9-6-1-3 
18-1-3 

5-5-1-4 5-5-5 7-8-1 
12-3-5 13-6 14-3-5-1 
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CENTRAL SITE 
3-1-5 5-3-1 
18-1-3 20-4-1 

CHANNEL ASSIGNMENT 
5-5-1-6 10-6-3 

CHANNEL ASSOCIATION 
10-1-2 

CHANNEL NUMBER 
5-5-1-4 5-5-1-6 
9-9-1 10-6-7 

CHANNEL PRIORITY 
7-5-1 10-6-2 

CHANNEL QUEUE 
8-3-1 10-1-2 

CHECKPOINT DUMP 
5-3-1 5-4-10 
7-8-4-1 7-8-4-3 

CHECKPOINT NUMBER 
11-3-2-4 

CHECKPOINT REQUEST 
7-8-3 7-8-3-3 

CLoOSE REQUEST 
13-3-1-6 13-3-1-7 
13-3-3-6 13-5-1-4 

CLT 
7-1 

COARSE SCHEDULER 
5-4-1-1 5-4-1-6 
7-1 7-3-1 
7-3-4-2 7-3-4-3 
9-1 9-3 

COBOL PROCEDURE 
1-7-2 15-2-1 

COLLECTOR 
1-7-2 4-9 
5-6-4 5-7-1 
14-3-8 15-1 
15-1-3 15-1-3-1 
15-1-3-7 15-1-3-12 
17-1 17-2-1 

COMMUNICATION ACTIVITY 
10-6-7 

COMMUNICATION DEVICE 
3-1-7 10-6-1 

COMMUNICATION PACKET 
11-4-1 11-4-2 

COMMUNICATIONS BUFFER 
8-4 8-Lf.-3 
10-6-5-1 10-6-9 

5-4-4 5-4-7 

7-5-1 7-7-4-2 
18-1-3 18-2-1 

10-5-2 

5-4-11 7-8-3-3 

7-8-4 

13-3-2-6 13-3-2-7 
13-5-3-5 

6-1-2 6-1-3 
7-3-3 7-3-4 
7-3-5-1 1-3-5-6 
11-3-1-2 12-3-4 

15-2-4 19-1-1 

5-3-1 5-5-1 
5-7-2 6-1-4 
15-1-1 15-1-2-1 
15-1-3-4 15-1-3-5 
15-1-Lf. 15-1-5 
17-3-1 

10-6-8 

8-4-4 8-4-5 
12-3-7 18-1-3 

Index 
SECTION: PAGE: 

11-3-4-2 

7-7-4-6 

7-8-4 

13-3-3-5 

6-2-2-2 
7-3-4-1 
7-7 

5-6-2 
14-2-2 
15-1-2-2 
15-1-3-6 
16-1 

8-14 

3 
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COMf'v1UNICAT IONS HANDLER 
6-3-2-1 9-7 
10-6-8 10-6-9 

COMMUNICATIONS LINKAGE 
10-6-5-2 10-6-7 

COMPILER 
1-7-5 5-3-1 
20-1 20-3-2 

COMPLETION ACTIVITIES 
6-3-1 8-2-1 
10-6-4 10-6-5-1 

COMPLETION INTERRUPT 
7-2 10-1-1 

CONSOLE COMMUNICATIONS 
8-10 8-14 
11-4-2 18-2-1 

CONSOLE MESSAGES 
6-1-3 7-1 
9-6-1-3 9-7 

CONTINGENCY 
5-4-10 7-5-3 
8-3-3 8-8 
10-6-1 10-6-8 

CONTINGENCY WRITE 
10-1-5 10-2-2 

CONVERSATIONAL FORTRAN 
20-1 20-3-2 

CONVERSATIONAL PROCESSING 
6-2-1 7-3-4-2 

CORE ASSIGNMENT 
1-3-4-1 

CORE CONTENTS 
1-1 1-3-1 
1-3-6 

CORE QUEUE 
7-3-4-1 7-3-4-2 

CORE S~JAP 
7-3-4-2 7-3-4-3 

CPU SWITCHING 
7-3-4-2 

CRT 
2-6 10-6-9 

CTMe 
2-6 7-7-4-2 
10-6-5-1 10-6-5-2 

Index 4 
SECTION: PAGE: 

9-8-3 10-6-2 10-6-4 
12-3-1 12-3-7 

5-5-11 15-2-3 15-2-4 
20-3-3 

10-1-1 10-1-3 10-5-2 
10-6-7 10-6-9 18-1-3 

11-2-2 11-3-6 11-4-1 

7-7-2 9-6-1-1 9-6-1-2 
9-9-3 11-3-3-1 11-3-6 

7-5-3-4 7-7 7-8-2-1 
10-1-5 10-2-2 10-2-6 

10-2-6 

20-4-13 

15-1-3-8 20-4-5 

1-3-2 7-3-5-2 1-3-5-6 

7-3-4-3 7-3-5-1 7-3-5-6 

1-3-5-2 7-:3-5-6 

7-7-5 10-6-2 10-6-4 
11-3-4-2 12-3-3 18-1-3 
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2-6 7-7-4-2 
10-6-5-1 10-6-5-2 

D DATA AHEA 
10-4-1 12-3-6 
15-1-3-5 15-1-4 

DATA BLOCK 
10-2-3 10-2-5 
13-7-2 

DATA FILE 
4-8 5-3-1 
5-5-7 7-8-2-1 
13-8 13-8-1 
14-3-2 14-3-11 

DATA HANDLING 
4-7 5-4-7 
8-4 8-14 
13-6 13-8 

DATA PROCESSOR 
5-5-7 

DBANK 
7-1-4-4 8-6 
15-1-3-5 17-3-2-4 

DEAOL Ir-JE RUN 
5-4-1-6 7-3-4-1 

DEADLINE TIME 
5-4-1-1 7-3-4-1 

DEBUGGING PROCEDURES 
17-2-3 17-2-5-4 

DECATALOGUE 
5-5-.3 12-3-2 

DEMAND INPUT 
7-3-5-5 

DEMAND MAXIMU~1 
7-3-5-4 11-3-1-3 

DEMAND PROCESSING 
0 1-4-2 
6-2-2-2 18-1-3 

DE.MAND PROGRA~~ 
6-2 7-3-5-1 

DEMAND RUN 
5-4-1-1 5-4-1-2 

DEVICE TYPE 
5-5-9 5-10 
18-1-3 

DIAGNOSTIC MESSAGES 
15-1-2-1 17-2-4-1 

Index 5 
SECTION: PAGE: 

7-7-5 10-6-2 10-6-4 
10-6-7 12-:5-3 18-1-3 

12-3-7 13-5-4 13-6-2 
15-1-5 

13-4-1 13-6-2 13-7-1 

5-4-7 5-4-10 5-5-6 
9-1 9-6 9-7 
14-3-1 14-3-1-1 14-3-1-2 
14-3-11-2 

5-5-6 5-5-7 7-8-3-1 
13 13-1 13-2-6 
14-3-1-1 

8-6-1 8-7-1 8-7-2 
18-1-3 

7-3-5-6 

7-3-5-4 7-3-5-6 11-3-1-2 

18-1-3 18-1-4 

3-1-8 6-2 6-2-1 

7-3-5-1 9-1 

7-3-4-2 9-8-3 9-8-4 

6-2-2-1 9-1 9-2-1 

11-2-4-4 18-2-1 20-3-1 
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DIAGNOSTIC SYSTEM 

4-11 5-6-2 
17 17-1 

DIAL 
7-1 8-14 
10-6-6 11-3-4-2 

DIRECTORY ITEM 
8-4 8-4-6 
12-2-2-2 12-3-2 

DISPATCHER 
7-1 7-3-5-1 
7-.3-5-7 7-4 
8-2-4 8-8 

DLT 
2-6 

DRAIN REQUEST 
13-3-1 13-3-1-2 

DRUM FORMAT 
1-7-4-5 10-1-4-1 

DRUM HANULER 
5-5-1-5 7-1 
10-3-2 10-3-4 

DRUM OPERATION 
10-3-2 10-5-2 

DUAL CHANNEL 
2-6 10-2-6 

DUMP FILE 
7-8-3-4 7-8-4 

DUMp PROCEDURES 
17-2-3 17-2-3-5 

DYNAMIC ALLOCATOR 
5-4-1-1 7-1 
7-3-4-2 7-3-4-3 
7-3-5-5 7-3-5-6 
10-6-9 11-3-1-3 

DYNAMIC RELOCATION 
7-3-6 

OYNA~IIC SEGMENT 
15-1-3-1 15-1-3-6 

ELEMENT CYCLE 
1-7-2 16-2 

ELEMENT TYPE 
1-7-2 5-5-6 

ELEMENT VERSION 
1-7-2 1-7-3 
14-3-11-1 14-3-12-1 

Index 6 
SECTION: PAGE: 

15-1-1 15-1-2-1 15-1-4 
17-2-3 17-2-4-6 17-2-5-5 

10-6 .... 4 10-6-5-1 10-6-5-2 
18-1-3 

8-4-9 8-14 12-1 
12-3-4 14-3-6-1 

7-3-5-2 7-3-5-3 7-3-5-6 
7-4-1-1 7-4-2 8-2-1 
10"6-7 10-6-9 18-1-:3 

13-3-1-4 13-3-2-4 13-6-1-2 

10-3-2 12-2-2-3 12-3-3 

10-1-3 10-3 10-3-1 
10-5-2 

10-3-1 18-1-3 

17-2-4 17-2-4-5 17-2-4-7 

7-3-1 7-3-4 7-3-4-1 
7-3-5 7-3-5-1 7-3-5-4 
7-3-5-7 7-3-6 7-4 
18-1-3 

15-1-5 

14-3-12-1 19-1-1 

5-4-6 14-2 14-3-9-1 
18-1-3 
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EOB 
10-3-2 10-3-3 

EOF EXIT 
9-2-1 13-3-2-2 

EOM 
10-6-5-1 10-6-5-2 

EOR 
13-2-2 13-2-3 
13-6-2 13-7-1 

EOT 
6-2-1 9-8-3 

EQUIPMENT TYPE 
2-6 5-5-1-4 
10-1-4-1 10-5-2 

ERROR EXIT 
8-14 13-6-2 

ERROR INTERRUPT 
7-1 8-8 

ERROR MESSAGE 
5-5-1-3 7-5-3-3 
9-6-1-3 10-1-4-1 
15-1-1 18-2-1 

ERROR MODE 
5-4-6 5-5-1-1 
8-2-1 8-7-1 

ERROR RECOVERY 
7-1 9-6-1-3 

ESI ACTIVITY 
6-3-2-1 

ESI COMPLETION 
6-3-1 8-2-1 

ESI INTERRUPT 
6-3-1 6-3-2 

ESI MODE 
1-3-5-3 10-6-2 

EXCLUSIVE READ 
13-1 13-3-3-4 

EXCLUSIVE USE 
1-5 5-5-1-2 
12-3-2 12-3-8 

EXTERNAL INTERRUPT 
7-1-4-6 9-6-1-3 
10-4-4 10-5-2 
12-3-7 18-2-1 

Index 7 
SECTION: PAGE: 

10-6-5-2 

13-2-6 13-6-1 13-6-1-8 

9-8-4 10-6-4 10-6-5-1 

7-7-4-2 7-7-4-6 9-9-1 
18-1-3 

7-5-3-4 8-8 9-6-1 
10-1-5 11-3-6 12-2-2-3 

5-5-1-3 5-5-2 7-5-3-3 
10-1-4 10-5-2 11-4-1 

9-7 10-2-2 11-4-3 

10-6-9 18-1-3 

6-3-2-1 8-2-1 10-6-9 

13-5-3 13-5-3-4 

5-5-1-3 5-5-4 10-4-3 
13-1 13-3-3-4 14-2-1 

10-1-1 10-2-3 10-3-3 
10-6-5-1 10-6-6 10-6-7 
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PROGRAMMER'S REFERENCE 

FACILITIES INVENTORY 

7-1 7-3-1 

FACILITY POOL 
5-5-1-2 

FACILITY WAIT 
7-3-4-1 

FASTBAND 
2-6 5-5-1-3 
7-7-5 10-4-2 

FASTRAND CATALOGUE 
5-5-4 

FASTRAND FILE 
5"5-1 5-5-1-1 
7-7-3 7-8-2-1 
12-2-2-4 14-2-1 

FASTRANO FORMAT 
5-5-1-3 7-7-4-5 
12-2-2-3 12-2-2-4 

FASTRANO HANDLER 
10-3-2 10-4 
10-4-4 12-3-8 

FASTRAND SIMULATED 
5-5-1-3 5-5-9 

FCB 
17-2-Lf.-4 17-2-4-6 

FH1782 
10-3-1 

FH432 
2-1 2-6 
1-7-5 10-3-1 

FH880 
2-1 2-6 
7-7-5 10-3-1 

FILE ASSIGNMENT 
12-3-3 

FILE CATALOGUED 
5-5-1-3 5-5-9 

FILE CONVENTIONS 
13-8-2 

FILE DIRECTORY 
13-6 14-1 
14-3-5 14-3-5-1 
14-3-11-1 

FILE GENERATION 
5-5-10 

7-3-2 

5-5-9 
12-3-2 

5-5-1-2 
7-8-4-1 

10-1-Lf.-1 
12-3-2 

10-4-1 

7-7-4-3 
10-6-7 

7-7-4-3 
10-3-3 

12-2-2-2 

14-3-4 
14-3-6 

Index 
SECTION: PAGE: 

7-3-4-1 18-1-3 

7-7-4-3 7-7-4-5 
12-3-3 18-1-3 

5-5-1-3 5-5-4 
10-1-4-1 10-4-1 

10-4-1 12-2-2-1 
12-3-3 

10-4-2 10-4-3 

7-7-Lf.-5 7-7-4-6 
12-2-2-1 18-1-3 

7-7-4-5 7-7-4-6 
12-2-2-1 18-1-3 

14-3-4-1 14-3-4"'2 
14-3-6-1 14-3-6-2 

8 
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FILE rv1ARK 
13-3-1-5 13-3-1-6 
13-5 13-5-1-5 
1'+-1 14-3-13-2 

FILl PROCEDURE 
13-6 13-6-1 

FILe.: SECURITY 
12-3-5 14-3-6-2 

FILE SENTINEL 
13-4-1 13-7-1 

FILf:.. UTILITY 
4-8 5-5-1 
5-6-2 14 

FIXED LENGTH 
10-6-5-1 10-6-9 
13-3-4 13-3-4-1 

FORMAT DEFINITION 
13-1 13-2 
13.0:2-6 13-3-1-1 
13-3-1-5 13-3-1-6 
13-3-2-3 13-3-3-5 
13-5-2-1 13-5-3-1 
13-7-2 13-8-1 

FORr .. 1AT ELEMENT 
13-6-1-1 

FORMAT PROCEDURE 
13-2 13-2-1 

FQR/v1AT SPECIFICATION 
17-2-4-2 17-2-5 

FORTRAN PROCEDURE 
1-7-2 4-9 

FORTRAr'J STATErvlENT 
20-3-2 20-4-2 

FOR~JARD PROCESSING 
13-3-2-1 

FULL DUAL 
10-1-1 10-2-6 

FULL DUPLEX 
2-6 10-6-5-2 

G GRANULE 
3-1-13 5-5-1-3 
10-4-1 12-2-2-2 

GUAHD MODE 
3-2-1 7-4-2 
8-8 18-2-1 

H HALF DUPLEX 
2-6 10-6-7 

Index 9 
SECTION: PAGE: 

13-3-2 13-4-1 13-4-2 
13-7-1 13-7-2 13-8-2 
14-3-15-1 

13-6-1-1 13-6-2 

13-7-2 13-8-1 13-8-2 

5-5-1-1 5-5-1-3 5-5-3 
14-1 15-1-1 

12-2-2-1 13-1 13-3-3-i+ 
13-3-'+-2 13-5-4 13-6-1-2 

13-2-2 13-2-4 13-2-5 
13-3-1-2 13-3-1-3 13-3-1-4 
13-3-2 13-3-2-1 13-3-2-2 
13-3-4-1 13-3-4 -2 13-5-1-1 
13-6-1-1 13-6-1-2 13-6-1-6 

13-2-2 13-2-3 13-2-5 

17-2-5-1 20-4-10 20-4-12 

15-2-1 15-2-3 

20-4""4 20-4-6 

10-3-4 18-1-3 

10-6-7 

5-5-3 5-10 7-3-2 
12-3-2 12-3-:3 

7-5-3 7-5-3-1 7-5-3-4 
20-2 
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HARUWARE CONFIGURATION 
1-1 1-4-3 
18-3-1 

HSP 
5-5-1-6 9-5-1-1 

IBANK 
7-7-4-4 8-6 
15-1-3-5 18-1-3 

IIA 
2-6 5-Lf.-8 
10-2-1 10-2-6 

IlIA 
2-b 5-4-8 
10-2-1 10-2-2 

IIIe 
10-2-6 

ILLEGAL CODE 
11-2-2-1 

ILLEGAL INTERRUPT 
10-1-4-1 

ILLEGAL OPERATION 
7-5-3 7-5-3-4 

IMMEDIATE REQUEST 
4-2 8-1 

IMMEDIATE RESTART 
7-8-3-2 7-8-4-1 

INITIAL SYSTEM 
5-4-1-1 5-.... -1-2 
5-5-1-3 5-6-2 
9-9-3 18-1-4 

INITIATE SYMBIONT 
11-3-3-2 

INPUT BUFFER 
10-6-4 10-6-5-1 

INPUT COMPLETION 
10-6-4 10-6-5-1 

INPUT CONTROL 
7-3-3 8-7-3 

INPUT ELEMENT 
5-5-6 5-6-2 

INPUT FILE 
5-4-8 11-3-3-2 
13-5-2-5 14-3-1-1 

INPUT MESSAGE 
7-:3-4-2 10-6-5-2 

INPUT MONITOR 
6-:3-2-1 10-5-2 

INPUT OPERATION 
9-2-1 9-6 
18-1-3 

Index 10 
SECTION: PAGE: 

2 18-1-1 18-1-3 

8-6-1 8-7-1 8-7-2 

5-5-1-4 5-5-9 7-7-5 
18-1-3 

5-5-1-4 5-5-9 7-7-5 
10-2-6 10-5-2 18-1-3 

8-8 

5-4-1-6 5-4-1-7 5-5-1-1 
6-2-2-3 7-3-2 7-3-5-4 

10-6-5-2 10-6-6 

10-6-5-2 12-3-7 

9-5-2 

15-1-2-1 15-2-1 

13-3-2-1 13-3-2-6 13-3-2-7 
14-3-4 15-1-1 

10-6-9 11-4-1 

10-6-5-1 10-6-9 18-2-1 

9-7 10-5-2 11-3-3-2 



UP·4144 
UNIVAC 1108 EXECUTIVE 

PROGRAMMER'S REFERENCE 

INPUT SENTINEL 
5-".-9 9-2-1 

INPUT SYMBIONTS 
6-1-2 7-1 
9-5-1-2 9-8-1 

INPUT WAIT 
7-3-4-2 7-.3-5-5 

INSTRUCTION AREA 
15-1-3-5 15-1-3-7 

INTERNAL NAME 
5-5-1-1 5-5-5 
9-3-1 9-4-1 

INTERPRETIVE CODE 
15-1-3-8 15-1-3-9 

INTERPRETIVE INSTRUCTIONS 
19-2-1 19-2-5 

INTERRUPT ACTIVITY 
8-7-3 8-13-1 
10-1-".-1 10-2-3 
13-6-2 

INTERRUPT PRIORITY 
10"'6-7 

INTERRUPT PROCESSING 
4-1 6-3-1 
7-5 8-4-5 
10-6-5-1 10-6-7 

INTERRUPT QUEUE 
10-1-2 

INTERRUPT ROUTINE 
7-5-3 7-5-3-1 
7-8-3-4 8-8 
10-6-5-1 10-6-9 

INTERRUPT STATUS 
10-2-3 10-2-4 

Ioe 
2-6 

ITEM CONTROL 
13-1 13-3 
13-5 13-6-2 

ITEM NUMBER 
13-3-2-3 

ITEtil PROCESSING 
13-5-1-1 13-5-1-2 
13-5-1-7 13-5-2-1 
13-5-2-5 13-5-2-6 
13-6-1-2 

Index 11 
SECTION: PAGE: 

7-3-4-1 9-1 9-2 

15-1-4 15-1-5 

5-5-5-1 8-4-1 9-3 
10-6-5-1 12-3-3 

19-2-6 

8-14 10-1-1 10-1-3 
10-2-5 10-5-2 10-6-9 

6-3-2 1-1 7-4-2 
8-8 10-1-3 10-6-1 
10-6-9 12-;:3-7 

7-5-3-2 1-5-3-3 7-5-:5-4 
10-1-1 10-1-3 10-1-4-1 

10-3-3 10-4-4 10-5-2 

13-3-4 13-3-4-1 13-3-4-2 
13-7-1 13-7-2 

13-5-1-3 13-5-1-4 13-5-1-6 
13-5-2-2 13-5-2-3 13-5-2-4 
13-5-3-4 13-5-3-5 13-5-3-6 
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IVC 
2-1 2-6 
7-7-4-6 10-1-3 
10-2-6 18-1-3 

K KEYBOARD 
4-5 6-2 
11-4-1 20-4-10 

L LABEL BLOCK 
5-5-9 13-3-1-1 
13-7-1 13-7-2 

LABEL LIST 
13-6-1-6 

LABEL STATEMENT 
5-8-3 

L.IBRARY SEARCH 
15-1-4 

L.ION 
13-2-1 13-2-2 
13-6-1-1 13-6-1-7 

LION FORMAT 
13-2-1 13-2-2 

L.OAD TABLE 
15-1-4 15-1-5 

LOADER 
5-6-2 7-1 

LOCKOUT PROTECTION 
1-4-3 

LOGGING 
2-4 7-1 
7-1-1 7-7-4 
10-5-2 

LOGICAL CHANNEL. 
5-5-1-4 

LONG SPANNED 
17-2-4-6 

LONG WAIT 
7-3-5-5 

MMAIN ACTIVITY 
8-2 

MAIN PROGRAM 
7-4 7-7-4-4 

MAIN SEGMENT 
15-1-3-5 15-1-3-10 

MAINTENANCE ROUTINES 
5-5-1-4 10-1-1 

MASTER DIRECTORY 
4-6 5-5-1-3 
8-4-9 12-1 
12-3-2 12-3-5 
18-1-3 

Index 12 
SECTION: PAGE: 

5-4-8 5-5-1-4 5-5-9 
10-2-1 10-2-3 10-2-5 
18-2 

9-8-4 11-2-3 11-3-3-2 

13-3-2-1 13-6-1-6 13-6-1-7 
14-3-2 14-3-12 14-3-12-2 

13-2-3 13-2-5 13-2-6 

13-2-3 13-2-5 13-2-6 

15-1-5 

7-6-1 7-6-3 7 .. 7 
7-7-4-1 7-7-4-6 10-2 ... 2 

8-2-1 15-1-3-10 

15-1-4 15-1-5 

10-5-1 10-5-2 

5-5-3 5-5-4 8-4-6 
12-2-1 12-2-2-1 12-2-2-2 
14-3-5-1 14-3-5-2 14-3-11 
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MAXIMUM TIME 
10-6-4 18-1-3 

MEMoRY PROTECTION 
7-4-2 15-1-5 

MESSAGE AREA 
11-4-1 

MESSAGE FORMAT 
7-5-2-5 9-6-1 10-6-5-2 

MESSAGE NUMBER 
11-2-2-3 

MESSAGE WAIT 
5-4-4 

MINIMUM CONFIGURATION 
2-1 

MODEM 
2-6 

MONITOR ACTIVITY 
10-5-2 

MONITOR INTERRUPT 
10-5-2 10-6-5-1 10-6-9 

MULTI PROCESSING 
0 1-3 7-2 

MULTI PROGRAM 
1-4-3 

N NOISE CONSTANT 
5-5-1-4 10-2-3 10-2-5 
12-3-3 18-1-3 18-1-4 

NORMAL COMPLETION 
7-8-3-L+ 10-2-2 10-3-2 

NORMAL EXIT 
8-14 

NORMAL RETURN 
9-2 9-3 9-3-1 
11-4-1 16-2 c:J OBJECT PROGRAM 
7-6-1 13-1 13-3-1 
13-5 13-5-1 13-5-2 

OPEN FILE 
13-3-1 13-3-2 13-3-2-1 
13-5-3 13-6-1-4 

OPEN INPUT 
13-3-2-1 13-3-2-5 13-3-3-1 

OPEN OUTPUT 
13-3-1-1 13-3-2-1 13-3-3-1 

OPERATOR COMMUNICATIONS 
4-5 5-4-1-1 5-4-1-4 
11 

Inttex 

SECTION: PAGE: 

12-2-1 12-3-2 

10-5-2 12-3-4 

9-4 9-4-1 

13-3-2 13-3-2-1 
13-5-3 17-2-4 

13-5-1 13-5-2 

13-5-2-1 

13-5-1-1 

7-8-3-3 8-10 
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OPERATOR KEYIN 
11-2-2-2 11-2-3 

OPERATOR RESPONSE 
8-10 9-6-1-3 
11-2-2-3 12-2-1 

OUTpUT BUFFER 
10-5-2 10-6-4 
13-3-1-2 

OUTPUT COMPLETION 
10-6-4 10-6-5-1 

OUTPUT CONTROL 
7-1 9-1 

OUTPUT FILE 
5-4-8-1 5-5-5-1 
9-6 9-6-1 
13-3-1-3 13-3-1-6 
13-5-1-6 14-3-1-1 
14-3"4 15-1-1 

OUTPUT MESSAGE 
7-3-4-2 8-10 

OUTPUT MONITOR 
6-3-2-1 10-6-4 

OUTpUT REEL 
13-3-1-5 13-5-1-4 

OUTpUT SYMBIONTS 
5-4-8-1 7-3-5-6 

OVERFLOW WORD 
10-3-2 1=1 PACKET FORMAT 
10-1-4-1 10-4-3 

PANIC DUMP 
18-2-1 

PAPER TAPE 
1-",.-2 2-6 
7-1 7-7-4-2 
9-"" 9-5-1-2 
9-8-'" 9-9-1 
18-1-3 

PARITY ERROR 
7-5-2-1 7-5-2-3 
10-3-3 10-6-5-2 

PARITY RECOVERY 
7-1 10-2-2 

POP 
5-6-2 15-2-1 

PERMANENT FILE 
2-4 18-1-3 

PERMANENT READ 
5-5-1-"" 

PHYSICAL ASSIGNMENT 
5-5-1-4 5-5-4 

Index 14 

SECTION: PAGE: 

11-3-3-2 

10-5-2 11-2-1 11-2-2 
12-2-2-4 

10-6-5-2 10-6-9 12-3-7 

10-6-5-2 10-6-7 

9-5-1 13-6 

9-1 9-5-1 9-5-1-1 
9-7 13-3-1 13-3-1-1 
13-3-1-7 13-5-1-1 13-5-1-:3 
14-3-2-1 14-3-2-2 14-3-3-1 
15-1-2-1 16-2 

11-4-1 

18-2-1 

9-1 9-5-1-2 

11-4-1 12-3-1 

5-"'-9 6-1-5 6-2 
7-7-5 7-8-3 9-1 
9-6 9-6-1-3 9-7 
11-3-3-2 12-3-3 13-8-3 

7-5-2-5 10-2-3 10-2-5 
10-6-9 11-3-5 

10-2-4 

15-2-2 
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PHYSICAL CHANNEL 
5-5-1-4 10-4-1 

PLUGBOARD 
10-2-3 

POST PROCESSING 
6-3-2-1 7-3-4-1 

POWER DOWN 
10-4-4 

PRINT ERROR 
9-6-1-3 11-3-3-2 

PRINT FILE 
5-2-1 5-4-5 
7-5-3-3 7-5-3-4 
9-3 9-3-1 
9-7 18-1-4 

PRINT OPERATION 
9-3-1 9-5-1-1 

PRINT QUEUE 
9-3 9-3-1 

PRINT SYMBIONT 
5-4-8 5-4-8-1 
9-7 18-1-3 

PRINTER ABNORMAL 
9-6-1-3 

PRINTER·ERROR 
9-6-1-3 

PRIORITY CODE 
5-4-1-11 

PRIORITY DEADLINE 
5-4-1-2 7-3-4 

PRIORITY SPECIFICATIONS 
6-1-2 

PROCEDURE CALL 
8-12-1 8-12-2 
13-6-1-1 13-6-2 
17-2-4-6 

PROCEDURE DEFINITIONS 
4-9 11-4-2 

PROCEDURE STORAGE 
15-2-2 

PROCESSOR CALL 
3-1-16 5-3-1 
5-5-11 5-6 
5-7-1 5-7-3 
16-1 16-3 

PROCESSOR INTERFACE 
4-10 5-6-5 

Index 15 
SECTION: PAGE: 

7-3-4-2 

5-7-2 7-5-3-1 7-5-3-2 
7-7-2 8-11 8-14 
9-5-1-1 9-6-1-2 9-6-1-3 

9-6-1-2 9-7 11-3-3-2 

11-3-3-2 

6-1-1-1 8-14 9-3 

7-3-4-1 11-3-1-2 

13-2 13-6 13-6-1 
15-1-5 17-2-3-1 17-2-3-4 

15-2 15-2-1 

5-5-1-1 5-5-6 5-5-7 
5-6-2 5-6-3 5-6-4 
14-3-5-2 14-3-14-2 14-3-15-2 
18-1-3 19-1 19-1-1 

16 16-1 



UP-4144 
UNIVAC 1108 EXECUTIVE 

PROGRAMMER'S REFERENCE 

PROGRAM CONTINGENCIES 
7-5-3 

PROGRAM CONTROL 
6-3-2-2 7-3-4-3 
1-1-2 8-13-4 

PROGRAM ELEMENTS 
1-3 2-2 

PROGRAM FILE 
1-7-1 1-1 ... 2 
3-1-9 3-1"'18 
5-4-7 5-5-1-3 
5-6-3 5-6"'4 
7-3-2 10-4"'1 
14-3-1 14-3-1-1 
1'+-3-2-2 14-3"'3 
1'+-3-4-2 14-3-5 
14-3-6-2 14-3-7 
14-3-9-1 14-3-9-2 
15-1-1 15-1-2-1 
15-2-3 15-2-4 
18-3-2 19-1-1 

PROGRAM TERMINATION 
7-7-'+-4 13-6-1-4 

PROJECT NUMBER 
5-5-1-1 6-2-1 

PTP 
9-6-1-3 

PTR 
9-6-1-3 

PUNCH ERROR 
9-6-1-3 11-3-3-2 

PUNCH FILE 
5-4-8 5-4-8-1 
9-'+ 9-4-1 
9-6-1-3 9-7 

PUNCH OPERATION 
9-4-1 9-6-1-1 

PUNCH QUEUE 
5-4-8 9-4 

PUNCH SYMBIONT 
8-14 9-6-1-3 

PUNCH SYMBOLIC 
1'+-1 

PUNCH TERMINATION 
9-6-1-1 m QUALIFIER 
5-3-1 5-'+-1-5 
5-5-11 5-6-1 
7-7-4-3 12-2-1 
18-1-3 

Index 16 
SECTION: PAGE: 

7-3-5-6 7-4-1-1 7-4-2 
8-14 10-6-4 10-6 ... 9 

3-1-18 5-5-1-1 

1-7-3 1""'7-5 2-2 
4-9 5-3-1 5-4-6 
5-5-6 5-6-1 5-6-2 
5-7-1 5-7-2 6-1-1-1 
14-1 14-2 14-2-2 
14-3-1-2 14-3-2 14-3-2-1 
14-3-3-2 14-3-4 14-3-4-1 
1'+-3-5-1 14-3-6 14-3-6-1 
14-3-8 14-3-8-1 14-3-9 
14-3-11 14-3-11-1 14-3-11-2 
15-1-3-1 15-2-1 15 .. 2-2 
16-2 16-3 18-1-3 
20-2 

11-3-1-2 

5-5-5-1 8-11 8-14 
9-5·1-1 9-6-1 9-6-1-1 
11-3-3-2 13-8-3 18-1-4 

9-7 11-3-3-2 

9-4-1 11-3-3-2 

9·7 18-1-3 

5-5-1-1 5-5-1-3 5-5-5 
5-6-4 5-7-2 5-10 
12-3-2 12-3-3 14-2 
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QUANTUM 

UNIVAC 1108 EXECUTIVE 
PROGRAMMER'S REFERENCE 

7-:5-5-7 18-1-3 
QUEUEING PACKAGE 

1-1 R RANDOM FILES 
13-1 

RANOOM INPUT 
13-3-3-3 13-5-3-3 

RE ENTRANT 
3-1-20 6-2-2-3 
9-1 18-1-3 

READ BACKWARD 
10-1-3 10-1-4-1 
10-2-6 

READ DRUM 
10-1-5 

READ FORWARD 
10-2-2 10-2-5 

READ MESSAGE 
5-5-1-3 11-4-1 

READ RANDOM 
13-1 13-3-2 
13-5-2-3 13-5-3 

REAO REQUEST 
11-4-3 13-3-2 
1.3-5-2 13-5-2-2 

READ SEQUENTIAL 
13-3-2 13-5-2 

READ WRITE 
1-5 5-5-1-3 
13-5-3-2 13-5-3-3 

REAL TIME 
0 1-1 
3-1-7 3-1-19 
6-3-2 6-3-2-2 
7-3-5-2 1-3-5-3 
7-3-6 7-4 
7-6-2 1-7-5 
8-4-5 8-5 
10-6-1 10-6-1 
18-1-3 

RECORD TYPE 
13-2 13-2-2 

RECOVERY MODE 
10-1-1 10-1-4-1 

REEL NUMBER 
5-4-11 5-5-1-4 
8-4-9 8-14 

Index 17 
SECTION: PAGE: 

7-2 7-3-5-6 8-1 

10-1-5 10-2-2 10-2-5 

10-2-6 14-3-12 

13-3-2-3 13-3-3-4 13-5-2 
13-5-3-4 

13-3-2-2 13-3-2-4 13-3-3-2 
13-5-2-3 

13-5-3 

10-3-2 13-3-3-2 13-3-3-3 

1-3 1-4-3 1-5 
5-5-1-4 6-3 6-3-1 
1-1 7-3-4-1 1-3-5-1 
7-3-5-4 7-3-5-5 7-3-5-6 
1-4-1-1 7-5-1 7-6-1 
7-8-3-2 8-1 8-2-1 
8-1-1 8-14 10-5-2 
10-6-9 11-:5-1-3 12-3-7 

13-2-3 13-2-4 13-3-2 

10-2-2 10-2-3 11-4-3 

5-5-3 8-4 8-4-8 
12-3-2 12-3-4 
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UNIVAC 1108 EXECUTIVE 

PROGRAMMER'S REFERENCE 

REEL SENTINEL 
13-4-1 

REEL SWAP 
5-5-1-4 

REEL SWITCHING 
13-3-1-5 13-4-1 

REENTRANT PROCESSOR 
15-1-4 15-1-5 

REENTRANT ROUTINE 
8-0 8-6-1 

REGISTER SET 
7-5-3 10-1-1 
10-6-9 

RELEASE CORE 
7-3-5-1 8-14 

RELEASE REAL 
8-14 

RELEASE REQUEST 
13-3-1-7 13-3-2-7 
13-5-3-6 

RELOCATABLE CORRECTIONS 
15-1-3-13 

RELOCATABLE SEGMENT 
8-13-7 15-1-3-1 

REMOTE BATCH 
2-2 9-7 

REMoTE CONSOLE 
1-4-2 6-2 

REMOTE DEVICE 
2-6 20-3-2 

REMoTE SYMBIONT 
9-1 11-2-1 

REQUEST PACKET 
10-1-3 10-1-4-1 
10-'4--3 10-5-2 

REQUEST QUEUE 
10-1-2 10-1-4-1 

RESERVE MASS 
12-2-2-1 18-1-3 

RESERVE SPECIFICATION 
5-5-1-3 

RESIDENT 
2-3 7-1 
1-3-5-5 7-3-5-7 
13-1 18-2 

RESPONSE TIME 
3-1-19 7-3-4-2 

Index 18 
SECTION: PAGE: 

8-6-2 8-14 18-1-3 

10-1-4-1 10-2-3 10-6-5-1 

13-3-3-6 13-5-1-7 13-5-2-6 

15-1-3-7 15-1-5 

7-3-5-7 

20-3-4 20-4-5 

11-3-3-2 11-3-4-2 

10-2-2 10-2-5 10-3-2 
12-2-2-3 12-:5-1 

7-2 7-3-4-3 7-3-5-1 
7-3-6 7-4 12-1 
20-2 

10-6-7 10-6-9 
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UNIVAC 1108 EXECUTIVE 

PROGRAMMER'S REFERENCE 

RESTART ERROR 
5-4-11 

RESTART INTERRUPT 
7-8-1 7-8-4 

RESTART MESSAGE 
7-5-3-2 7-5-3-'+ 

RESTART REQUEST 
7-8-4 

ROLLOUT 
2-4 12-2-1 

RUN CONTROL 
5-4-7 8-13-4 

RUN FILE 
5-,+-7 5-4-9 
9-6-1 9-6-1-1 

RUN INPUT 
5-4-1-2 5-'+-1-11 
11-3-3-2 18-1-3 

RUN PRINT 
5-7-2 

RUN PRIORITY 
5-4-1-1 6-3 

RUN QUEUE 
5-4-1-1 7-3-4-1 

RUN SELECTION 
7-3-4-1 

RUN STATEMENT 
5-6-4 7-3-4-1 

RUN TEMPORARY 
5-4-8 5-6"'1 
12-1 14-3-2-1 
14-3-9-2 15-1-3-2 

RUN TERMINATION 
5-5-1-2 5-5-1-3 
7-7-'+-2 7-7-4-'+ 
9-6 11-2-1 

RUN TIME 
5-4-1-2 5-4-1-6 
7-7-4-5 7-7-5 

S SCHEDULING 
4-1 5-1 
5-4-7 6-1-3 
7-3 7-3-1 
7-3-4-2 7-3-5-3 
9-6 9-7 

SCRATCH FILE 
8-7-3 12-3-£4. 

SCRATCH REEL 
5-5-1-4 

Index 19 
SECTION: PAGE: 

12-2-2-4 12-3-2 18-1-3 

9-7 12-2-1 

9-1 9-2 9-6 
9-7 10-6-6 

6-1-1 6-1-1-1 9-9-1 

7-7-4-5 18-1-3 

7-3-4-2 11-3-1-2 

11-3-1-2 12-2-1 

5-6-2 5-7-2 7-7-4-5 
14-3-8-1 14-3-8-2 14-3-9-1 
16-3 

5-5-1-5 7-7-2 7-7-4 
7-7-£4.-5 9-3-1 9-£4.-1 

7-4-2 7-7-2 7-7-4-4 
11-3-1-2 18-1-3 18-1-4 

5-4-1 5-4-1-1 5-4-1-6 
6-1-4 7-1 7-2 
7-3-2 7-3-4 7-3-4-1 
7-7-5 9-1 9-4 
11-3-1-2 18-1-3 
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UNIVAC 1108 EXECUTIVE 

PROGRAMMER'S REFERENCE 

SOF 
5-4-7 9-1 
13-8 13-8-3 

SEARCH READ 
10-1-4-1 10-1-5 

SEARCH SENTINEL 
10-1-3 

SECTION NAME 
13-2 13-2-3 

SEGMENT LOAD 
15-1-4 15-1-5 

SEGMENT NAME 
17-3-2-'" 

SEGMENT NUMBER 
8-13-7 

SENTINEL BLOCK 
13-3-2 13-4-2 

SENTINEL CONVENTIONS 
13-3-1-5 13-4 

SEQUENTIAL FILE 
5-4-10 7-8-2-1 

SEQUENTIAL READ 
13-3-2 13-3-3-2 

SEQUENTIAL WRITE 
13-3-1 13-5-1 

SET MODE 
5-5-1-~ 5-5-2 
10-2-6 18-1-3 

SET SCALE 
19-2-1 19-2-2 

SGR 
18-1-2 18-3-1 
18-3-7 

SIMULATED FASTRANO 
3-1-23 5-5-1'-3 
10-3-2 18-1-3 

SIMUL.ATED INDEX 
19-2-1 19-2-'f. 

SKIP WRITE 
10-1-5 10-2-2 

SNAPSHOT 
4-11 7-3-".-1 
15-1-3-14 17-1 
17-2-4-6 

SORT 
1-2 5-6-1 

SOURCE PROGRAM 
1-7-2 7-8-2-1 

Index 20 
SECTION: PAGE: 

9-2-1 9-3-1 9-4-1 
1"'-3-1-1 14-3-1-2 

10-3-2 

13-2-'" 

13-6-1-5 13-7-1 

13-8 

13-5-2 13-5-3 

13-5-3 

10-1-4-1 10-1-5 10-2-3 

19-2-4 

18-3-2 18-3-5 18-3-5-1 

5-5-1-5 7-3-2 10-1-3 

10-2-'" 10-2-6 

8-13-5 8-14 15-1-3-1 
17-2 17-2-1 17-2-2 

7-5-3-Lf. 15-1-3-8 

7-8-4-1 15-2-1 20-4-10 
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UNIVAC 1108 EXECUTIVE 

PROGRAMMER'S REFERENCE 

STANDARD DEADLINE 
18-1-3 

STANDARD DENSITY 
18-1-3 18-1-4 

STANDARD MARGIN 
9-5-1-1 

STANDARD NOISE 
10-2-3 

STANDARD PRIORITY 
18-1-3 

ST Ar'JDARD RECOVERY 
10-1-5 10-2-3 

STAHT TIME 
5-4-1 5-4-1-1 
5-10 6-1-3 
11-3-1-2 

STATEMENT FORMAT 
5-2-2 5-4-8 
12-3-4 14-2 

STATEMENT QUEUE 
7-3-4-1 7-3-4-2 

STATUS CODE 
7-8-3-4 8-7-3 
10-1-4-1 10-2-3 
10-4-1 10-4-3 
10-6-5-2 12-2-2-3 

STATUS WORD 
7-7-4-6 10-1-1 
10-4-4 10-5-2 

SUBPROGRAM CONTROL 
8-2-1 8-2-4 

SUBPROGRAM REGISTRATION 
8-2-1 

SUPERVISOR 
0 3-2-1 
6-2-2-3 7 
7-3-3 7-5-3 
8-14 10-4-1 
12-3-8 16-1 

SUSPEND 
6-3-1 8-1 

SWAP L.OCK 
8-5 10-6-9 

SWAPPING 
3-1-24 6-2-2-3 
7-8-3-1 8-4 
12-2-1 12-3-4 

SWITCH LIST 
7-3-5-1 7-3-5-2 
7 .... 3-5-7 7-4 
10-6-9 

Index 21 
SECTION: PAGE: 

10-2-4 

5-4-1-2 5-4-1-9 5-4-7 
7-3-4 7-3-4-1 7-3-4-2 

5-6-2 5-10 8-7-3 
18-1-3 

8-10 10-1-2 10-1-3 
10-2-4 10-3-2 10-3-3 
10-4-4 10-5-2 10-6-5-1 
12-3-7 18.-2-1 

10-1-2 10-1-4-1 10-2-3 
11-4-3 20-4-2 

4-1 4-6 6-1-3 
7-1 7-3-1 7-3-2 
7-6-1 7-6-3 8-12 
10-6-1 12-1 12-3-4 
18-1-3 

9-7 10-6-9 

6-3-1 7-3-5-6 7-3-5-7 
8-4-9 8-14 10-6-9 
13-3 13-3-2-5 

7-3-5-3 7-3-5-4 7-3-5-6 
7-4-2 7-8-3 8-2-1 
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UNIVAC 1108 EXECUTIVE 

PROGRAMMER'S REFERENCE 

SWITCHING CYCLE 
7-4-1-1 7-4-2 

SWITCHING PRIORITY 
6-3-1 7-3-5-3 
10-5-2 

SWITCHING PROCEDURES 
13-3-1-5 

SWITCHING REAL 
1-4-1 

SYMBIONT CONTROL 
8-1 8-11 
9-6-1-3 9-7 
11-3-3-2 

SYMBIONT FILE 
5-4 ... 8 5-10 

SYMBIONT INTERFACE 
8-11 9-8-1 

SYMBIONT MESSAGE 
9-5-1-1 

SYMBIONT QUEUE 
5-,+-8 9-5-1-1 

SYNCHRONIZATION 
7-5-' 10-1-1 

SYNCHRONOUS 
2-6 8-1 

SYSTEM GENERATION 
1-3 1-4 
4-12 5-4-1-1 
5-4-1-7 5-4-1-10 
5-5-1-1 5-5-1-3 
5-6-4 6-2-2-3 
7-7"5 8-6-1 
9-9 9-9-1 
10-4-2 10-5-2 
10-6"'6 10-6-7 
12-2-2-4 12-3-7 
17-2-1 18-1 
18-2 18-3 
18-3-5-1 

SYSTEM LIBRARY 
2-2 5-6-4 
15-1-3-9 15-1-4 
18-1-2 

SYSTEM TAPE 
18-1-1 18-1-2 

T TAPE ASSIGNMENT 
5-5-1-4 5-5-5-1 

TAPE DENSITY 
10-2-4 18-1-3 

Index 22 
SECTION: PAGE: 

8-2-1 8-5 

7-4-1-1 8-2-1 8..,.5 

8-14 9-5 9-6 
9-8-1 9-8-2 9-8-3 

11-3-3-2 

9-6 

10-1-3 10-1-4 10-5-2 

8-14 10-6-2 10-6-5-1 

1-7-5 2-1 2-2 
5-4-1-2 5-4-1-4 5-4-1-6 
5-4-7 5-4-8-1 5-4-9 
5-5-1-6 5-5-3 5"'6-2 
7-3-2 7-3-5-4 7-3-5-7 
9-1 9-6-1-3 9-8-2 
9-9-2 9-9-3 10-2-3 
10-6-2 10-6-3 10-6-4 
10-6-8 11-2-1 12-2-2-1 
14-3-6-1 14-3-11 15-1-5 
18-1-1 18-1-2 18..,.1..,.3 
18-3-1 18-3-2 18-3-3 

5-6-5 6-2-1 15-1-3-4 
15-2-3 17-3-2-3 17-3-2-4 

9-3 9-4 
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UNIVAC 1108 EXECUTIVE 

PROGRAMMER'S REFERENCE 

TAPE FILE 
5-3-1 
5-5-3 
7-8-4-3 
12-3-4 
14-3-14 
14-3-16-1 

TAPE FUNCTIONS 
10-2-2 

TAPE HANDLER 
5-4-8 
10-2-5 

TAPE MARK 
5-5-9 

TAPE TYPE 
5-4-8 
13-1 

TASK SELECTION 
7-3-4-1 

TELETYPE*KEYBOARD 
6-2 

5-4-8 
5-5-4 
8-12-1 
12-3-8 
14-3-14-1 
14-3-16-2 

10-2-6 

5-5-1-4 
10-2-6 

5-5-1-4 

5-5-1-2 
7-8-1 
9-6 
14-3-13 
14-3-14-2 
16-2 

5-5-2 

5-5-9 

TELETYPE*MODEL 35 ASR-KSR MACHINE 
9-8-4 10-6-1 11-2-3 

TELPAK-AtSYSTEM 
2-6 9-7 

TEMPORARY FILE 
5-5-1-3 
5-7-2 
15-1-2-2 

TEMPORARY TAPE 
5-4-8 

TERMINAL 
2-2 
6-1-2 
9-2 
9-8-4 
10-6-4 
10-6-7 
13-2-2 
20-4-10 

TERMINATE FILE 
5-5-10 

TERMINATE REQUEST 
10-6-4 

TERMINATE RUN 
5-4-1-2 
18-1-3 

TERMINATE SYMBIONT 
11-3-3-2 

5-5-1-4 
7-8-1 
15-1-3-2 

5-5-4 

2-6 
6-2 
9-7 
9-9-1 
10-6-5 
10-6-9 
18-1-3 

10-6-5-1 

5-4-1-6 

18-1-3 

5-5-4 
14-3-1-2 
15-1-3-3 

3-1-8 
6-2-1 
9-8-1 
10-6-1 
10-6-5-1 
11-2-1 
20-2 

*TRADEMARK OF TELETYPE CORPORATION 

Index 
SECTION: PAGE: 

5-5-1-4 
7-8-2-3 
9-7 
14-3-13-1 
14-3-15 
17-2-2 

10-2 

10-2-4 

5-6-1 
14-3-8-2 
16-3 

3-1-21 
6-2-2-1 
9-8-2 
10-6-2 
10-6-5-2 
11-3-1-2 
20-4-2 

5-5-2 
7-8-3-1 
12-2-1 
14-3-13-2 
14-3-15-1 
19-1-1 

10-2-3 

5-6-2 
15-1-2-1 

5-4-1-2 
7-7-5 
9-8-3 
10-6-3 
10-6-6 
11-3-4-2 
20-4-9 

tTRADEMARK Or AMERICAN TELEPHONE AND TELEGRAPH COMPANY 

23 
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PROGRAMMER'S REFERENCE 

TIMED ACTIVITY 
8-2 .... 1 8-2-2 

TIMED REGISTRATION 
8-2-2 a-s 

TIMEOUT 
9-6-1-3 10-5-2 

TRACK SEARCH 
10-1-5 10-4-3 

TRANSLATE CHANNEL 
5-5-1-'" 

TRANSLATE MODE 
9-6-1-3 10-2-3 

UUCB 
10-1-2 

UNIT DOWN 
9-&-1-1 

UNLOCK FUNCTIONS 
12-3-S 

UNL.OCK REQUEST 
10-1-'+-1 10-".-3 

UNRECOVERABLE ERROR 
10-1-5 

UNSOLICITED KEYIN 
5-'+-1-1 7-8-1 

UNSOLICITED MESSAGES 
5-4-1-1 9-6 
11-3-3-2 12-2-2-3 

UNSOLICITED RESTART 
7-8-4 

UPDATE CYCL.E 
1-7-5 V VARIABL.E LENGTH 
1-7-2 8-7-3 
13-5-4 13-6-1-2 

VERSION NAME 
1-7-'+ 1'+-2 
1'+-3-5-1 1'+-3-9-1 

VIC 
2-1 2-6 
7-7-'+-6 10-2-1 
lS-1-3 18-2 

VIlle 
2-1 2 .. 6 
5-5-4 5-5-9 
10-2-'+ 10-2-5 

WWAIT CONDITIONS 
7-4-2 8-2-4 

WRITE LOCK 
5-5-1-3 5-5-3 

Index 24 
SECTION: PAGE: 

8-1'+ 

10-6-5-2 

10-2-5 

10-5-2 

9-7 10-1-5 11-2-2-1 
12-3-'+ 

10-6-9 13-3-2-2 13-3-4 
13-8-1 

14-3-1-2 14-3-'+-1 1,+-3 .. 5 

5-'+-8 5-5-1-'+ 5-5-9 
10-2-3 10-2-5 10-2-6 

5-'+-8 5-5-1-4 5-5-3 
7-7-4-6 10-2-1 10-2-3 
10-2-6 18-1-3 18-2 
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WRITE 

WRITE 

WRITE 

WRITE 

WTS 

1004 

1107 

UNIVAC 1108 EXECUTIVE 
PROGRAMMER'S REFERENCE 

LOCKOUT 
2-6 10-4-2 10-~-q. 
RANDOM 
13-3-1 13-3-1-3 13-3-3-3 
13-5-3 13-5-3-3 
REQUEST 
10-3-2 10-4-3 13-3-1-2 
13-5-1-2 13-5-3-1 
SEQUENTIAL 
13-3-1 13-5-1 13-5-3 

2-6 7-7-4-2 7-7-5 
10-6-5-1 10-6-5-2 10-6-7 

2-1 2-2 2-6 
5-5-1-6 7-7-4-2 7-7-5 
9-6 9-6-1-3 9-7 
10-6-5-2 10-6-7 10-6-9 
18-1-3 

7-2 9-7 13-6-1-7 

Index 25 
SECTION: PAGE: 

12-2-2-1 

13-5-1 13-5-1-3 

13-3-3-1 13-3-3-2 

10-6-2 10-6-4 
12-3-3 18-1-3 

5-'+-8-1 5-&f.-9 
9-1 9-5-1"1 
9-9-1 10-6-2 
11-3-3-2 12-3-3 

19-1-1 
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