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PP COMPASS PRETEST
ALS COURSE 53

The name of the routine which handles unit record
equipment is ___ — .

All jobs input to scope are placed _ - befare
actual execution. ~ ‘

SCOPE uses the Exchange Package to:

as Store a job's time limit

b Store a job's name

ce Exchange a job's execution sequence
de Store a job's registers

What routined{s? are in general control of the SCOPE

operating system disk input/output.

as JANUS

bs  INTERCOM
c. PFCCP
‘de 1SP

SCOPE system to user communication is provided:
a- In (MR

b In labeled COMMON

c« On Disk

de In RA+0 thru RA+77

SCOPE system routines ére~kept in one or more libraries-.
as True
b« False

The SCOPE system uses the FNT for:
a« Storing information about a job while it is in execution
bs Storing information about an executing job's files “
Ce An input queue

d« An output queue

@. All of the above

What are the Pseudo channels used for?

What is the EST in SCOPE?

SCOPE uses two software packages to control system operation.
One is pp code and the other is cp code: UWhat are their
names? — ; , ‘




PP COMPASS PRETEST

ALS COURSE 53

l« The name of the routlne wh1ch handles unit record
equipment is ____J A NUS , .

2« All jobs input to scope are placed on cl»sé ___ before
actual execution. -

3. SCOPE uses the Exchange Package to:
as Store a job's time limit
be Store a job's name
= Exchange a job's execution sequence
(d.) Store a job's registers

Ye What routineis} are in general control of the SCOPE
operating system disk input/output- !
as JANUS :
b INTERCOM

. :PFCCP N
|
5. SCOPE system to user communication is prov:ded'

a In (MR
bs In 1§beled COMMON

c»  On Disk
In RA+G thru RA+77
ke SCOPE system routines are kept in one or more libraries-

True
b. False

7?7+ The SCOPE system uses the FNT for:
'@+ Storing information about a job while it is in execution
be Storing information about an executing job's files
€+ An input queue
d= An output queue

(&> All of the above .
8« UWhat are the Pseudo channels used for? C—Mté 7’4/«- /h‘/gz:__o_e_é

9. UWhat is the EST in SCOPE? ___gg_’e__gor/ Javéd é/e

10. SCOPE uses two software packages to control system aperation.
One is pp code and the other is cp cgde- UWhat are their
names? _____MAMT7R _CPMTR -




FOREWORD

This book is written to serve as a guide for a PP COMPASS
{ALS Course No- 53}« This class should be of one week's
duration with a maximum of sixteen students. This book con=
tains many study questions which serve as learning stimuli.
Included are copies of visuals which should be discussed
during the class periods. Maximum benefits from this material
is received when assigned problems are completeds

This course is intended for the student with an intensive

‘background in computer systems but does begin with the basic
concepts so as not to exclude a beginner.



Course

Course
Course

Course

GENERAL DESCRI TION

mam—

Title: SCOPE 3-4 PP COMPASS
Number: 53
Length: 5 Days

Size: 1k Maximum

DESCRIPTION:

This course is designed to prepare the student
for writing code for the Peripheral Processors
of Control Data's CYBER and LOOO product lines-
This code is used in the SCOPE operating system.
This is a lecture plus laboratory course on
theory and technique of SCOPE system programming.

PREREQUISITES:

COURSE

To attend this course the student should have
successfully completed the following courses:

SCOPE 3«4 Job Control No. 22
Central Processor COMPASS No« 32
SCOPE 3.4 Advanced Coding No- 50
SCOPE 3«4 Analysis , No« 52

In lieu of attending these classes~ a PP COMPASS
Pre-test has been provdided to evaluate if pre-
requisite classes should be waiveds

OBJECTIVE:

The objective of this course is to prepare the
student for writing PP programs which will inter-
face with the SCOPE Operating System« To do this
the student must demonstrate his ability to:

1. Understand the System Monitor

2+« Understand the System PP resident routines
3« Use the Sysbem Symbols

4« Use the System MACROS

S« Understand External Input/Output

by performing satisfactorily on all exercmses‘
and examinations.



RESOURCE DATA

Instructional Materials

PP COMPASS Instructor/Student Guide
System Programmers References Pub. No. 50306500
Instruction Description Reference Volume II-+ Pube No. LO3473004

Student ﬂatérials

PP COMPASS Student Guide
System Programmers Reference- Pube No. 50306500
Instruction Description Reference+ Pub. No. 0347300

- Computer Time
~ Normal time requirements are one half hour of dedicated
___time each day for five dayss




COURSE OBJECTIVES

Upon successful completion of this course the student should
be capable of accomplishing the following:

1.

J»

Understand and be capable of explaining the main
functions of the SCOPE System monitors MTR and CPMTR.
He should know how to make requests and receive re-
plies from either monitor.

Describe the software functions performed by the Resident
Routines of the pool processars- Be capable of using the
resident routines to perform often used software functions.

Describe the purpose of using the System Symbols in
writing PP code. Should be able to list several ad-
vantages of fallowing System Symbol Conventions Should
know the source of the System Symbols and should be
capable of changing System Symbols.

Take full advantage of system Macros to perform often
used pre~described programming functionse Should be
able to change an existing macro or be able to add
macros to the system definitionss

Describe the sequence of steps taken by a PP in per=
forming input/output operations to peripheral equipment -
such as tape drivesa line printersa. or other equipment.

Should be able to adda delete- or change any existing
PP system program in the system-

1=t
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I. Introduction

o
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Table of contents
Forward

General Description
Resourse Data
Course Objectives

Course Chart

Course Qutline
Learning Objectives

IT. LANGUAGE Elements

Q

o 0 O ©

The communications challenge
PP COMPASS Definition

PP COMPASS Simplicity

Coding Formats

Setting up a PP program

III. System Overview

0

0O 0 0 ©o

Basic job flow

Control Point Concept

Exchange Package

Example PP Coding control cards
Example CP job for calling PP program

IV. Hardware Overview

0O 0 0o o o

General Overview
Barrel and slot
PP Registers

A register arithmetic

PP Memory
Hardware features
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Ve Instructions

o

o

o

o

Formats

Examples

Addressing Modes Summary
Addressing Modes Detail
Instruction;categobies
Load and Store

Add and subtract
Repiace add

Logical

Shift

Jump -

Instruction Problem Set 1

Instruction Problem Set 2

Instruction Problem Set 3
Instruction Set Answers {1-3%
Codihg examples {12}

Céntral memory read & write
CRD

CRM

Instruction Problem Set Y

VI. Coding Conventions

=]

]

o]

System symbol definitions
Examples of code using system symbols

Symbols come from system texts

System texts

Prog. Name Conventions

2 1/2 hrs.

L Hr.



VII. PP MACROS ' - ; 1 Hre

o PPENTRY

o ENM

o UJK

o LDCA

o (RI

o BIT

o LDK

o ADK

o 3BK

VIII. Systeh tables and pointers ' 1 Hr.

o (MR Summary

o CMR Table format description {prosel}

o (MR Pointer Area {Tablel} 1

o CMR Pointer area {Tablel} ¢

o (MR Pointer area {Tablek¥ 3

o CMR Pointer Area {Tablel U

o Control Point Area {Table} 1

o Control Point Area {Tablel} 2

o Control Point Area Field definition

o System Exchange package area A{Tables}

o PP Coﬁmunications Areas {Descriptionl}
o PP Communications Areas tables 1

o PP Communications Areas tables 2

o RA Communications areas

- IXs PP Resident ‘ 4 1/2 Hrs-

o Introduction
o Structure
o Transient secondary overlay

1-10
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Resident Routines {Individual Descriptions?

Resident Routines {Flow Charts}

Functions

{1} Communication MTR = PGM
{2} Loads transient Programs

Resident Routines Actual Code

Study Questions {Needs workl}

X Monitor Functions

o

o

Monitor{s} defined

Two monitors {visuall}
List of monitor functions
Detailed CPMTR functions

Detailed MTR functions

Monitor Request Processing {visuall}

3 1/2 Hrse

XI. External Input/Output

6]

(&)

The channel hardware concepts
CYBER Data channel {V}
Two types of I/0 devices {V}
Channel communication
Select
Connect
Function
Example
How data input works
How data output works
How status request works

Channel characteristics

Channel I/0 instruction list

1-11
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o

Modes of function codes

Programming the PP using

How
How
How
How
How
How

How

to

to

to

to
to
to

to

request a channel

request a channel

request a channel

drop a channel
request alternate
request alternate

request alternate

function codes
{1}
{2}
{3}

channels {1}
- channels {27}

channels {37}

Input/Qutput software subsystems

XII. Deadstart

0

0

o]

o]

Master clear

Hardware boot

Software boot

Software boot flowcharts

KITII. Relocatable overlays

11/8 Hrs-

2 Hr.

0 . Relocatable overlay concepts

(s]

Relocatable overlay Macro for addresses

o Flow description of relocation code.

o

Alternate method of relocating addresses

XIV. Sample PP Programs

o
)

o

PP Prog Example code

CP Prog example code

1 178 Hrs

Copy of card deck = PPTEST

Test error processing - bad address

Auto recall error

PP call error

Hung in auto recall



o Hang PP
o Assembly error = MJN won't reach

o Abort

XV. Lab Problems plus Final Exam

- 1-13



- LEARNING OBJECTIVES

LANGUAGE ELEMENTS

{1} To describe the communication challenge between man
- . and computer showing the difficulty of tasks

{2} To preview the simplicity of PP Compass in meeting
the communication challenge

{3} Introduce PP Compass program structure.

{4} Use the various language elements to define major
parts of a program-

~ SYSTEM OVERVIEW

{1} To describe the basic job flow through the SCOPE
system

{2} To describe the "accounting” teéhnique of control
points

{3} To give students initial knowledge of entering PP
programs into system using control cards

{4} To describe the process of calling a PP program from
a CP programs
HARDWARE OVERVIEUW

{1} To present an overview of the CYBER systems unique
hardware.

{2} To introduce the programmable hardware features
of the PP« '

{3} To present the PP memory allocation concepts
{4} To present the additional system hardware featuress.

INSTRUCTIONS

{1} To present detailed information about programming
the PP.

{2} To present central memory to PP Input Output instructions.
{3 To present sufficient coding examples and exercises to
aid student in learning details of PP codings
CODING CONVENTIONS
{1} To present the SCOPE System Symbol coding conventions
{2} To introduce freedom from hand coding by using symbols.
{3% To introduce SCOPE System Textse
{4} To introduce SCOPE PP Programming naming conventions-

I-14



LEARNING 0BJECTIVES {cont.'d}

PP MACROS

{1} To present the MACR0O as a time savinga error reducing:
programming aids

{2} To present pre~defined programming concepts using MACROS-
{3} To introduce generalized coding techniques:s
{4} To prepare student to write simple PP Macros-

SYSTEM TABLES AND POINTERS

{1} To present the necessary source information for coding
system PP Programse

{2} To present the normal methods of information exchange
between user programs and system PP programs-

{3} To define a technique where the information desired by
the PP programmer can be located although it may not be
specifically described-

PP RESIDENT

{1} To present the detailed functions of PP Resident in
order that the PP programmer may take full advantage
of its functions.

{2} To present the interdependencies of the PP resident
routines-

{3} To introduce the PP programmer to actual system code = STLs

MONITOR FUNCTIONS
{1} To define the SCOPE 3«4 System Monitor{sl}.

{2} To define methods for users to make requests of
MTR or CPMTR

{3} To discuss specific MTR and CPMTR functions
{4} To discuss MTR and CPMTR request processing techniques
{details? '
EXTERNAL INPUT/OUTPUT

{1} To present the external I/0 hardware used by the
CYBER computerse

{2} To introduce the methods used by éystem 1/0 drivers
in performing I/0«

{3} To present enough details on external I/0 to allow
coding of a simple PP program which will input some
data from a peripheral devices



LEARNING OBJECTIVES {cont'd?}

DEADSTART «
{1} To present the sequence of events from the time the
7 deadstart butten is pushed.
{2} To give an overview of the software routines in the
 deadstart packages
{3 To present enough detalls of the deadstart matrix

~switch program to allow the system programmer to change

tape channel selection for deadstarting.

RELOCATABLE OVERLAY

{17

{2}

To present the techniques and requirements for using
relocating PP codes

To present encugh details of PP program relocation for
the student to be able to follow some system routines

which use the relocation techniquess

SAMPLE PP PROGRAMS

{1}

{2}

{3}

{4}

{5}

To illustrate by example the usual methods of
program structures

To illustrate by example the methods of PP programmer
message transmission to dayfiles

To illustrate by example error messages issued by
systeme.

To introduce the PP programmer to a PP dump.
To introduce the PP program = LRN.



PROBLEM GUIDE

‘The assigned problems are:

Problem 1 - due at end of second day
Problem 2 = due at end of fourth day

The problem statements may be found in Section XV.

Please work these problems individually and test them during
the Lab periodse

There are optional problem statements for the ambitions
studentse.

1-17
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PP COMPASS LANGUAGE ELEMENTS
‘ Lesson Guide

REFERENCES:
PP Compass Student Guide Section II

TRAINING:
Visuals yaALS~53-2-3 thru VALS-53-2-7

ASSIGNMENTS:

Study Questions Section II

0BJECTIVES:

{1} To describe the communication challenge between man
and computer showing the difficulty of taske

{2} To preview the simplicity of PP Compass in meeting
the communication challenge.

{3} Introduce PP Compass program structure.

{4} Use the various language elements to define major parts
of a programs

2=1



II.

PP COMPASS LANGUAGE ELEMENTS

Lesson Qutline

LANGUAGE Elements

A

The communications challenge
Cultural language
Compiler language
Assembler language

0

o
s]
o

PP

a]

Machine

Compass

language

Definition

Assembler

Comprehensive

For peripheral Processors

Compass

Simplicity

Uses Symbolic Notation
Is easily modified

One to one instruction coorelation

Coding Formats

)

Limits definition
entry definition
‘exit procedure
documentation

a PP Program {Using system routines?

For identification

For ease in coding

o Program
o Program
o Program
o Program
Setting up
(s 18

o For pre

defined functions



THE COMMUNICATION CHALLENGE

VALS~53-2-3
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VALS=53-a-y

PP COMPASS ,
- le——— Assembler

e Comprehensive

Peripheral Processor

Assembler

. Language Processor
. Generates binary object code

" Comprehensive

* Extensive language elements

«  (Control Data LOOO. 7000 CYBER 7?0 and CYBER 170 machines
. PP or CP Code

. SCOPE or other Operating Systems

. Modular Data Control

PP {Peripheral Processorl

. 5000 CYBER 70+ CYBER 170 PP
. 7000+ CYBER 70. CYBER 170 PPU



VALS~53-3-5

PP COMPASS Simplicity

B + C LDD B ' 3010
ADD C : 3111
STD A 3412

Uses Symbolic notation
Relieves the programmer of housekeeping chores

Has one to one instruction code to machine code
correlation :

May provide documentation
Provides debugging aids

Is easily modified



VALS=53=-2-k

CODING FORMATS

1 11 18 3k

IDENT  PGMa START

PERIPH

SIT

ORG START

XX This is a comments section to describe

the function of this PP program
written by John Doe-
Dec. 25, 1302

* % N K W K

START Do housekeeping chores

Get Input Data

11

Selve Problem

LJM 'R-IDLE . Get Out
END



5 code

i

gat sysbem -

ORG
““fﬂw,,~TPPLNiPY
set up .
Dlrect Cells %
codea

{

RdI

Rdi

LDN
Rd4N
Ldn

END”

o VALS=53-2-7

addrass to start

K\\\\‘ used by R-RAFL

PP Inout Register guffer
in the PP

R.RAFL
) RAFL's and TAFL'S
as neaded to accass
cn field
R.TAFL

. we

-

R.MTR  &———— g0 do it

IDLE <———— go to idle loop

2-7
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| STUDY QUESTIONS
 LANGUAGE ELEMENTS=-SECTION II

Name four levels of man-machine communications languages-

{1
{2}
{3}
{47}

The PP Compass Assembler generates . code-

Why do system programmers use PP Compass?

A PP Compass program is identified as PP code by

PP Compass is a

{a} Machine language
{bY Compiler language
{c} High Level Language
{d} Assembler language

-8
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STUDY QUESTIONS
LANGUAGE ELEMENTS-SECTION IT

Name four levels of man-machine caommunications languages-

{1} C:af/4¥441ﬂa//

{23 Q_Q%,Q:/Qr
{33 As:emé/e.r-

{43 Mach ne _

The PP Compass Assembler generates é"ﬂa}‘?l—/ 04166% code-
~ - :

Why do system programmers use PP Compass?
)"4@ :yr?éwr ¥ MOJ’"//j PP (dc/e

A PP Compass‘i. ram is 1dent1fled as PP code by ,Vunt
PELELLP Mmewt

PP Compass is a

- 13} "Machine language

{b} (ompiler language

};ﬂ; High Level Language
7 tdr "Assembler language
—r

2-6 3
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SYSTEM OVERVIEUW
Lesson Guide

REFERENCES:

PP Compass Student Guide Section III

TRAINING AIDS:
Visuals VALS=53=~3-3 thru VALS=53-3=~5+ VALS-53-3-7 thru
_ VALS=-53~3-8
ASSIGNMENTS:

Study guestions Section III

OBJECTIVES:
{1} To describe the basic job flow through the SCOPE system.
{2} To describe the "accounting” technique of control points-

{3} To introduce the storage locations used as exchange
packagess

{4} To give students initial knowledge of entering PP
programs into system using control cards.

{53 To describe the process of calling a PP‘program‘from
a CP program- :

3-1
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SYSTEM OVERVIEUY
Lesson Outline

SYSTEM OVERVIEUW

A

Basic Job Flow

o

0
0
o

Job deck thru JANUS to Input Queue
Input Queue to CM

CM to OQutput dueue

Qutput Queue thru JANUS to Printer

Control Point Concept

©O 0o o o 0o o

An Taccounting™ technique

Field associated with a control point
Information relating to a control point
Relative addresses

Length of field

Order of control point

Exchange Package

)
8]
Q

Definition - storage locations
Method of exchange
Managed by Monitor

Example PP Coding Control Cards

o

0O O O O

Compiling a PP job

Entering code into system
Testing your PP code
Demonstrate calling CP program

Restoring system to condition before your PP
code test.

Sample CP "calling program”



RASIC  Jom

Fraw

CMER

| nser's
V Q{“e.\a

VALS~53-3-3

wWevtT  bEeX

INPUT -QUEUE — -
Name &S on JoR caurd

Sutput o
- Lite ocoTPuT

Lram OUTPUT QuEE
Yo PRITER

| name as onN
J08 card

-3




A USER PROGRAM WILL BE ASSIGNED TO A CONTROL POINT T R

VALS 53-3—

COVTROL POINT CO\CEPT

IN CENTRAL MEMORY

. THE COVTROL POINT IS A FIELD WHICH

. BEGINS AT A REFERENCE ADDRLSS 'RATY AXD

. IS OF A DEFI\‘ED LENGTH (IN WORDS) 'FL!

AbsolutéA
Memory Address
Used by Hardware

\“—r RA+0
RA+L

' RA+n

RA+FL

. ALL ADDRESSES IN THE USER'S FIELD ARE RELATIVE TO RA

YL W VAV

e - — v an— ———— o )

R R I T

PN R P

44— Address Q in User's Field
4~ Address 1 in User's Field

£ Address n in User's Field

4—- Last Location in

Userts Field



VALS-53-3-5
EXCHANGE PACKAGE , N

_WORD
Progran Address{P} - % AO0{Address Registersr {80 ,}
leterence Address{RA} Al ' ; . BL{Incrament Registers} 2
4 . i k
& eld Lengs.h{FL} - ; B2 | 3 3
~ & -~ e " ,:] |
£xit NMode{lEN) - § A3 ) B3 i 4
lRA - ECS R . Chd g5
. FL - ECS -1 AS | | BS 6
iﬂtr‘- Exc:hange Addressl Ab S Bk 7
PR - g a7 L 87 | 8
i XU{Operand “egzsters} _ o i o
“ . XL ‘ ' i . , ] 10
'  xa | £ 11
T w SRR 12
e e
| Xy ' | 13

SAMPLE EXCHANGE PACKAGE DUMP

e 9t < gl S 5. AN P8¢ A o e e ——

BHPXT

P 000000 A0 050000 BO 000000
RA 061600 _ Al__000100 Bl 000001
FL 050000 A2 000066 B2 047777
EM 070000 A3 044006 B3 047777
RE 000000 A4 042471 B4 000000
FE 000000 AS 043465 B5 043476
MA 002070 A6 000001 B6 042472
L A7+ 047777 BT 000101
X0 4000 0000 0000 0000 0000
X1 4000 0000 0000 0000 0000
X2 4000 0000 0000 0000 0000
X3 7776 0000 0000 0000 0000
X4 0000 0000 0000 0000 1000
XS 7?ITT 77T 777777777000 ——— SR
X6 0002 0000 0000 0000 0000 3-5 s
X7 0000 0000 0000 0000 0004 -



PP Coding Control Cards

The following deck is an example method of:
1. Compiling your PP COMPASS job
2« Making your'PP Code part’of the system
3. Testing your PP Code {using a CP COMPASS calling program?}

4« Restoring the system to the condition before your PP
Code was added.



VALS-53~3-7

YOURJOB<TLOOC.
COMPASS {B= CPBINx S = SCPTEXTY

COMPASS { B = PPBIN~ S = SCPTEXT}

REWIND {PPBIN}

EDITLIB {SYSTEMZ

LOAD {CPBINX

EXECUTE {TEST}

DMP.

DMP {100-400%3

EDITLIB {SYSTEM.RESTOREZ

EXIT-

DMP {100-.400%2

EDITLIB {SYSTEM- RESTOREZ}

f  EOR Place your CP program after'This card
J EOR Place your PP code after this card
f EOR EDITLIB Directives after this card
READY {SYSTEM= OLDZ

ADD {x~ PPBIN}

COMPLETE.

ENDRUN-

£ ﬁOR

% EOF

3-7



SETTING UP THE CALLING CP PROGRAN

IDENT CPPGN
| ENTRY  TEST
TEST | i
code
SAl CALL - put call in RA+1
-BXb X1
SAb 1
iy SAL 1 wait till picked up
. by NMTR
‘NZ X1.uT
code
Z pp program name
’ ENDRUN recall bit if desired
e
CALL VFD 24/4YLPGMP136/PARAN
address in CMt for
pp program to
find parameters or -
set complete bit
PARAM BSSZ 1 .
: $\\‘PARAN in this case is a
fa:e FET in which the PP ocm
, can set the complete bit to
. ' bring the (P out of recall.
It may be any group of wordsa
such as a FET for 1I/0
END TEST _

3-8
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STUDY QUESTIONS
SYSTEM OVERVIEW =~ SECTION III

Before a job is executed by SCOPE it is first placed

A control Point is
{a} a hardware concept
{b} a software program
{c} an accounting technique
{d} system entry point

The users field length begins at

The users field length ends at

EDITLIB is a system routine to

PP Programs are usually set into execution by

What is RECALL?

3-9



STUDY QUESTIONS
SYSTEM OVERVIEYW - SECTION III

Before a job is executed by SCOPE it is first placed
‘S -

A control Point is
{3} a hardware concept
{b} a software program
'c::D an accounting technique
{d} system entry point

on

‘The users field length begins at . [SOA

The users field length ends at /?/4 * L

EDITLIB is a system routine to »10 =/:7§{ 74‘ ,.S‘q.ﬂé'”r .
_ et 7

PP Programs are usually set into execution by _R@#4 # /

call e

What is RECALL? |

Dro o %4 cPr , rcs’févvz w/-n-vy 74«»"12,;,4 k

chni)[ﬁ— 2

3-9 a
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HARDWARE OVERVIEW
Lesson Guide

REFERENCES:

PP Compass Student Guide Section IV

TRAINING AIDS:

Visuals VALS-53-4=-Y4 thru VALS~-53-4-9

ASSIGNMENTS:

Study Questions Section IV

0BJECTIVES:

{1} To present an overview of the CYBER systems unique
: harduare. ' .

{2} To introduce the programable hardware features of the PP
{3} To present the PP memory allocation concepts-

{4} To present the additional system hardware features-



HARDWARE OVERVIEW
Lesson Qutline

IV. Hardware 0Overview

A. Conceptional relationships
o I/0 devices fixed to one or more channels-

bit-directional channels .
Freedom of pool PP's
Monitor in PPO
DSD in PPL
Any PP may access all channels
PP to PP communication over any channel
I/0 thru PP to central Memory
I/70 thru (M to ECS
I/0 thru PP to ECS via DDP
Expandability of channels
Expandability of PPs

0O 0 O O 0O 0Oo o 0 0 o

B« Barrel and Slot

o Time shared instruction control
PP hardware register overview
Read pyramid
Urite pyramid
Channel access

0O 0 0 o

C. Registers
0 A-Arithmetic
P=Program
Q-Holding
K-0p code + trip count

O O O o

Internal Arithmetic

D« PP Memory
Direct Cells
User Memory

(=)

E« Additional Hardware

o CEJ/MEJ Central Exchange dJum
o MM Compare Move Unit
o DDP Distribute Data Path

4=



ILR Interlock Register
CMAP Central Memory Access Priority
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REGISTER

A | 18 EITS

. MATY ARITHMETIC REGISTER (ALSO ADDER)

NO SIGN EXTENSION ~

UPPER BITS ARE ZERO WHEN PP 12-BIT OR 6-BIT QUANTITIES
o ARE PUT THERE

. ALSO USED IN SOME I/O
- AND SHIFT, LOGICAL, INSTRUCTIONS

. HOLDS 18-BIT CY ADDRESSES (ABSOLUTE) FOR CENTRAL I/O

p | 12 BITS

. HOLDS ADDRESS OF CURRENT INSTRUCTION

. ALSO USED IN I/0
(TO HOLD DATA TADDRESS OF WHERE IN THE PP
DATA IS GOING TO OR FRO‘D .

Q ~1 12 BITS - HOLDING REGISTER

. HOLDS ADDRESS
. DELTA OF A 12-BIT INSTRUCTION
. ADDRESS FROM DELTA FOR INDIRECT ADDRESSING
. HOLDS DELTA OF OTHER INSTRUCTIONS

. ALSO AN ADDER (ADDS +1 or -1 TO ITSELF)

K 9 BITS

. OP CODE - UPPER 6 BITS

. TRIP_COUNT - LOWER 3 BITS
(WHLCH TRIP THE INSTRUCTION IS ON, AROUND THE BARREL'

OTHER REGISTERS: -
. I/0 CHANN:IL REGISTERS -
. READ/WRITE PYRAMID RE EGISTERS

‘4{:.

* ONLY THE A REGISTZR IS PROGRAMWAEZLE *
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ADDER
- BOTH OPERANLS ARE COMPLEMENTED GOING INTO THE ADDER

. THE ANSWER IS RECOMPLENENTED COMING 0UT

. i oo mw e = %= . . f e e n mwm s o

s A —— o 1

ie ADD 3+H
original complemented . recomplemented
number numbers ansuer
goa3 ————y  P77H
+000Y4 e > +7773
' : 77
‘1 ' : ‘ ‘
700 —— — - 0007
ie SUBTRACT 3-4
0003 —————> , 7774 7774
-000Y —— > =7773 —————— +0004
| S 0o0o
To subtract- 1
complement ‘ - 5
and add ; 0aal — 7776
ie ADD +3 and -3
0003 ————y 7774
777 —— ey (1000

Note a +0 is \\
returned by .the adder

4=7
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Hardware Features
{New Optionsl}

o CEJ/MEY | Central Exchange Jump
: Monitor Exchange Jump

o MM | Compare Move Unit

s} DDP . Distributive Data Path
o ILR Interlock Register
o CMAP ' Central Memory Access Priorty

Note: These hardware features are discussed further in
Appendix As
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CYSER 70 HARDWARE FEATURES

INTROD”CTIOM

The CDC CYBER 70 series ccmputerS'heve‘severaI new hardmare features
which were not available or opticnal on the kOO0 series machines.
- Among these new features are the (entral Exchange Jumo/Maonitor
Exchange Jump {CEJ/NEJY capability. the Compare/faove Unit {{MUF-
‘the Distributive Data Path {DDP}. and the Interlock Register. All
these: harduare. features are suppcrted.by the SCOPE 3.4 o;erating
_System~. and a thorough knowledge of their concepts is essential §

full utilization of'the CYBER serﬁeS’ccmputers:and~themr—assccaated
softwareuiu L : -

Th1s-chapter'xs 1ntended as an 1ntrcduct1an tc tnese.hardware féatures
and~thanscftmare'1nstruct1cns tmat'use‘thqm« ,

CENTR&L EXCHANGE.’UHPINGNITOR EXCHANQE’JUPF {CEJ/HEJ} »

BACKGROUND REVIEW

In mcst bUGB systems*cperated under: SCOPE’H 3 or-cldera ﬂanztcrﬂruns

in asdedicated PP{PPO}. A job accesses or relinquishes the Central

. Processor each time Monitor issues an exchange jump instruction -

ALEXNX« - This is done when 2 job has used the Central Processor for
?the maximum interval allowed by SCOPE.. Each time the EXN instructiom

isz executed. any job:using the Central Processor is interrupted and

the?JGG-WIth the next highest pricrity has access to the (entral

~_Processor-.  When an active job is interrupted. all pertinent infarma—
»tzcn*abcut:the Jjob {register contents» RA+ FL+ etc.} are saved in

‘& hbsword exchange package where they can be picked up later for
'jexecutncn again by anmother EXN instructiom issued by fMonitor.

In«thesCYBEﬁ s&rtes~mmmputera haweverw a new type»cf excmmmge Jume:
is available with the CEJ/MEJ harduare and the SCOPE I.4 Operating
:eystem. ‘In the C(YBER ser-ies machine~ the Central Processor has. in

- the Central Memory control sectiom. a lonitor mode Flag bip. The
flag is cleared by Deadstart.  Thereafters 1t can be set or cleared
“only by the Monitor exchange Jump {MXN} or the central exchange jump
{XJ¥ instructions supplied by SCOPE 3.4. There is no instructionm
- with-which to test the status of this flag directly or independently.
- We can now distinguish two types of Central Processor operations.

- The CPU executes in either Monitor Mode or User Mode depending on
whether this Monitor Mode flag is set or clear. All user programs.
as well as many system programs. run in User fMode. The only programs
that do run in Monitor Mode are CF Monitor. SPft. and CPCI0. Programs
running in User Mode cam be interrupted at any time, either becguse

the CPU is needed- by a Monitor lMode program .qr upon the expiration
of the time slice. In Monitor Modes however: the (PU is nctanterrup-‘“
tacle and is permitted ta execute until a task has been completed.

CONTRCL OATA GORPORATION.
INTERNAL DOCUMENTATION. —— -
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 To utilize fully the CEJ/MEJ hardware and to provide Monitor with

! a processor more powerful than a PPUs the Monitar in SCOPE 3.4 is
divided into two separate parts. a (P fMonitor and a PP fMonitor.
with each performing different functions. CP Monitor. which resides
in Central Memory Resident. controls C(PU fonitor Mode execution and
CPU scheduling.. PP Monitors which is in general contral of the
system+ aqperates in PPO. {For detailss please refer to the chapter
on Monitor.} ' ‘

Yhen a User Mode program has used up its time slice. or when a PP {e.gen
PP Monitor or other PP routiner needs the (P Monitor to perform a cer—
. tain task it initiates an MXN exchange jump instruction. This will
activate the CP Monitor immediately if the Central Processor is
running in User Mode. The job that was running is forced to relin-
quish: the CPU to CP Monitor. At the same time the Monitor Mode flag
is set putting the CPU in Monitor Mode execution. If+ howevers the
~ CPU. is already in Momitor Mode when NMXN is initiated by a PP. it
will be ignored and treated as a PASS instructicn. The CPU is
allowed to execute without interruption until a task - is completed.

The Central Exchange Jump instruction {XJ} is used in conjunction
with MXN.. As menticred before. the CPU is not interruptable while
in Monitor Mode. Hence.: the Monitor fode program must exit itself.
Uhen a task is completed. the Manitcr Mode program initiates an XdJ
exchange jump. This will release the (entral Processcor to a User
" Mode job and at the same time clear the Monitor Mode flag returning
7-ithe. computer to normal program mode executicn. UWhen a User [ode (P
" program needs the (P Monmitor. it toa can initiate an XJ. " This will
" activate the (P Monitor immediately {as in the case of the MXN for
- a PP program} and put the computer in Monitor flode. Hence+ the made
of execution of the Central Processar changes every time upon the
completion of the XJ exchange jump.

The CEJ/NEJ harduare cperation is enabled or disabled by e control
_switch on the deadstart panel. If it is enabled. the CEJ/NMEJ feature
will operate as abave. However. if it is disabled or in an installa-
" tiom without the MXN/XJ instruction set: the EXN instruction is used.

" This is a PP initiated exchange jums which occurs independently of
the mode of the C(PU and has no effect on the fNMonitor locge.

iitor is the only orgg that may perform an EXN. In fact. it

simulactes the MXN for all PPs in the system and alsoc simulates Xd
for the Central Processor as SCOPE 3.3.°

SCOPE 3.4 requires éither the ccmbfnaticn of MXN/XJd or EXN to run.

The different exchange jumps are summarized below:

| - NAME INSTRUCTION CODE
PPU Regular Exchange Jump - EXN ". 260d |
PPU Monitor Exchange Jump - MXN T 2bld
CPU Central Exchange Jump - XJ 0L3jk

CONTROL DATA GORPORATION.
INTERNAL DOCUMENTATION. T -
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Table L summarizes the operatxonal dtfferences betueen the Normal
exchange jump instruction {20} and the NOnxtar~and CentraI Exchan:‘
Jumps {3kl and 0L3:. . '

EXCHANGE INSTRUCTION DIFFERENCES

 INSTRUCTLION CONDLTIONAL/ OPERATLONAL DIFFERENCES
{ UNCONDITIONAL { . : ‘ ‘
L Effect on Location of
: Non**cr*?’ag - Starting ...
Bit , - Address aof
R — i Exchange
23 {Normal Unconditional |No effect on  |Peripheral Pro-
Peripheral Pro- o [Flag cessor A Register |
cessor Exchange : ' ‘
Jumpl} ‘
2kl {Peripheral [Conditional = |[Sets Flag Peripheral Pro- ,
Processor Moni—|{{occurs only if| - [cessor A Register §
tor Exchange Monitor Flag :
Jump} bit is clears ' , ) .
: passes if flag S T
is set} '
433 {Central  |Unconditional Sets Flag ‘ Central Process-~ |
Exchange Jump} SO - ‘ - {or- flonitar Address}
with Monitor S ' ~_ |Register :
Flag bit clear ' L
1813 {Central. Unconditional iClears Flag Address formed
Exchange Jumpl} | R G ' - by R+€B ¥
with: Monitor Loena et e
iFlag bit :
set
- TABLE I

CONTRCL DATA CORPORATIONe
INTERMAL ODOCUMENTATIONS
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Their instructicn Formats are as follows:

[OPERATION |VARIABLE | DESCRIPTION 1 SIZE OCTAL CODE |
EXN d Exchange jump tp CPU d 12 bits | 2k0Od
MXN d Monitor exchange jump 2 bits | 2kld
CPU d to {A} |
MAN d Monitor exchange jump 12 bits | 2kad
‘ CPU d to {MA}
Xd . Exchange jump to MA if |30 bits | 0L300 gagaoag
. in Program Mode ‘
Xd Bj Exchange jump to {Bjr: 30 bits | 01330 gooug
| flag set
xXd K Exchange jump to K3 30 bits | Q130K
flag set .
XdJ By+K Exchange jump to {BJ+K: |30 bits 0L33K
, flag set

In b500 or bL?00 systems {or CYBER 70/Maodel 72-2Z. ?3-2Z+ or 74-2Z3
with dual Central Processors. d can be 0 or L and specifies which
CPU the exchange jump will interrupt. In single processor systems-
this value is not interpreted. .
Please also note that the assembler forces upper- before and after
assembling an XJ instruction.

OTHER EXCHANGE Jupe

Besides the MXN/XJ and EXN exchange jump. tuo other exchange jump
instructions are available. S

L. MAN

The MAN exchange jump {octal code 3L2} is a PPRU instruction
that executes just like the MXN. However. the exchange package
address is taken from the 13 bit Moniter Address {MA} Register
~ in the (PU rather than the A register of a PP. Which instruc-
tion is set to use {MXN/XJ or MAN/XJ} is determined By an in-
stallation parameter {IP.XJ}.

ni
.

‘Program Stop/Error Exit Operation

The Program Stop instruction PS could execute an exchange jump
on the CEJ/MEJ panel switch.

"The DISABLE position disables the Central exchange jump or the
fMonitor exchanges jump. In this case. .PS halts the Central Pro-
cessor unit at the current step in the:grogram. An exchange

Jump is necessary to restart the (entral Processor unit. The

CONYROL DATA GORPORATION. e
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ENABLE positicn enables the jump capabilities. In this case.
PS causes an exchange jump to monitor address {MA} in the ex-
change package -

The contents of the location erld become a sub-subtitle on
the assembler listing. The assembler forces upper'befcre and
after assemb11ng‘a PS instruction. ;

| Instructrcn Format:

[GPERATIONIVARIABL — 'DE§E§T5??0N“l?" SIZE T OCTAL COpE ]

PS Program stop or'exchange 30 bits | 00000 0OOQO
' - Jump ta {(NAF — . v : RE
Ps K _Program stop or exchange 30 bits | 00QCK

' Jumps to {MAY} , -

Its operation fsrsummarized:aszfclicus {CEu/HEJ'en&bledlt‘

Monitor Flag Clear - Store P+l at R&
' S Clear P
Exchange-dump ta {MAT
Set Monitor Flag

Monitor Flag Set Store P+lL at RA
' ~ ' : Clear B
Stop CPU
’nonxtor*Flag Remaxns Set

Program errors can alsa cause an Exchange Jump to happen.
.~ Hardware action during an attempted execution of an illegal
~instruction will effect the following {CEJ/NMEJ switch enabled}:

C Monitor Flag Clearr == Store P+L at RA

‘ ’ Clear P '
 Exchange Jump to {MA}
. Set ﬂcnxtcr Flag ' -

NMonitor Flag Set _ .Store P+L at RA

Clear P e
Stop the (PU

COMPARE MOVE UNIT {CMu}

The (ompare Move Unit is a standard CPU hardware component of the
CYBER 70 series. Model ?2 and 7?3 and optional om the Model 7t computer
system. It provides the capability to move and caompare data fislds
in storage without hav1ng t3 use the registars.

CONTROL DATA GORPORATION. -
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There are ten b-bit character positions in each bkO-bit word. These
positions are numbered O through 3 from left to right respectively.

" The Y4-bit character addresses of these positions are {in birary}
goog. 000L. ..... 1000, and LOO0L. Character addresses 1dL0 through
1111 are illegal and cause the instructions to give an address out
of range condition.

o1 1 2 1 3 1 % ] 5 [ & [ 7 T8 1T 397
R — 0

 STORAGE WORD

Data fields may span word boundaries,and'may start or end at any
position in a bLO-bit word.

Example:
Ltejalated V /j/////[ _? characters
5000% _ 10 characters

O So———— S IS 10

‘The field above starts at character 3 in word 50000 and ends with
character § in word 50002. The field has a length of 23, characters.
One limitation for using the (MU is that the data field must not be
- in an operating register or in ECS/LCHM.

COMPASS 3.0 provides symbalic forms of four CMU instructions. They
are:s

1. Indirect Move - In
= Direct lMove - n
3. Compare Collated - CC
4. Compare Uncaollated - CU

0f the above. only the Indirect Move {IN} instruction has the same
type of syntax and semantics as other (PU instructions. The athers
are treated as pseudo instructions by (OMPASS.

INDIRECT MOVE {IM}

This is a 30-bit instruction that moves the content of a data field
to another data.field according to a descriptor word. Maximum length
of the data field that could be moved by this instruction is 819l)q
characters. The descriptor word contains the length and addresses of
the data fields. C(OMPASS forces the instruction to the upper left
of a word because it iz executed as a pass by the hardware if it is
not the first instruction of a word. The next instruction is alsa
forced upper in the next word. because the lower half of a word
containing an indirect move is not executed.

CONTROL DATA CORPORATION. e
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Format:

OpERATTON {yaoT s o i _ DaSCRIBTION ST7FE OCTal - CODE
m Bj Move per descriptor at |30 bits |4&43j00000Q0
- j Bj |
In . K Move per descrxptnr at K{30 bits { 4b40OK
in Bj:K Move per descriptor at 30 bits 464 jK
- . BjxK '

Execution: The descriptor word is fetched from storage location
{BjrzK. If the data field length is zero. the instruction is executed
as a pass but the execution time is longer. Otherwise.: the content
of the source field is moved to the destination field. If the two
fields overlap: the results are undefined. The X0 register is used
for intermediate storage during execution of the instructisn and is
cleared upon completion of the instruction.

A pseudo instruction MD iS‘used,tokgeneratefa descriptor word for
‘use by the indirect move instruction. The NMD instruction has the
Fcllcwing format:

—— T - T S
b LOCATION JOFcra iCn VARLASLES
loscsym | M L+-Ks» Cs» Kp~ Cp
-

L is the absolute address expgressions its value. in the~range
0<€L€8L3L+ is the data field length im characters. The upper 9 bits’
are: placed in bits Sk-4& of the descriptor word while the lower 4
bits are placed i bits 29-2k-.

Ks»xs any expressxan? the Farst word:address of the source field.

Ce is the absolute expressiaon. the start1ng character pasition aof the
source field within the word at location Kg- :

in ;s any expression. the erst‘uord adﬁress of the destination
1eld. - . :

’CD is the absolute expression. the starting character position of
the destination field within the word at location Kp-

f

Indirect Move Descriptor Word Format:

v
~
3

s 55 87 2% __25 2l

(4
L)

<.

CONTROL DATA GORPORATION.
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here:

(1]

Ly Upper 9 bits of value of L.
Ly Lower 4 bits af value of L.

DIRECT MOVE {dM:

The direct move pseudo instruction generates a (MU instruction that
moves a data field in storage to another location in storage. This
instruction differs from the indirect move in several ways. It is

a bd-bit instruction that cannot be split between words and the
descriptor word is part of the instruction. Ffurthermaore. the length
of the data field it can move is limited to a maximum of 1275
characters. .

Instruction Format:

LOCATION JOPERATLION VARIAGLE
locsym M L+ Kgn Csf Kp+ €
595042 29 235 3y 17 g
465 ] L, Ks L << < Kp

L is the absolute address expressioni its value. in the range
04LLL37- is the data field length in characters.

Ly is the upper 3 bits of the value of L.
Ler Kgv Con Kna_cpt Same as in the MD instruction.

Execution: Same as Ifl. except that the descriptor is in the instruc-
tion word itself. , .

COMPARE COLLATED {CC}

The compare collated instruction compares the contents of two data
fields. one character at a time. from left to rights until a pair
of cerresponding characters are found to have unequal collating
values+ or until the data fields are exhausted. It is a kO-bit
instruction that occupies one full word {it cannot be split betueen
two words} and contains its own data field descriptor.

CONTROL DATA GORPORATION. ———
INTERNAL OOCUMENTATION. 4=18
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It uses register AQ to contain the first word address of a table in
 storage that contains the collating values to be used in comparing
characters. The result of the comparison is placed in register X0.

Formats:

L+ Ly+ Ly are same as in the DIl instruction.
Ka is any expression+ the first word address of the first data field.

Cp is the absclute exprESSiona the starting character pasition of
_the first data field within the word at location K,-. -

Kg is any expression. the first word address cf‘the‘secnnd~data
field.

- Cg is the absolute expression. the starting character position of
the second data field within the word at location Kg-

Execution: The first word address of the collating table is obtained
from register AO0. The contents of the data fields are compared from
"left to right: one character at a time from each field, until twa
- unequal characters are found. The collating value of =ach character
is cbtained from the collating table. If these values are equal.
the compare continues until another character pair is unequal aor until
all characters have been compared. If the collating values are un-
"equal+ the twug data fields are unequal and the field with a larger
collating value is the greater of the two fields. The collating
values are treated as b-bit unsigned integers. ' IR

Note that two unequal characters could have the-séme~¢c11ating~va1ue
.and would compare equal. Upon completion. register X0 contains a
kO-bit signed integer as follous:

i

X0 L - NX3 if field A » field B

Xa = +0 ~  if field A = field B

X0 = N - LLQ if field A ¢ field 8

where N is the number of pairs of characters that compared squal.

COMTROL DATA GORPORATION.
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1

b

£ L=0+ then Xg=+0.

N

The format of the collating table is as follous:

€9  S3 47 4% 35 29 23 17 1L a
—— W
TLADY 00 { ov{ o2l o3 ov ! os{| oe | @7
{AO} 10 3} o2 33 ww o o1s) oae ] 17
+1 .
_{AD} 20 22 73 !l 2s | w20 1
+7 — a— . : ; . - d

CONPARE UNCOLLATED {CUT

The compare uncollated instruction compares the contents of two data
ields: one character at a times from left to right: until a pair

of corresponding characters are found to have unequal values. or
until the data fields are exhausted. It is a kO-bit instruction that
occupies one full word {it cannot be split between two words} and
contains its own data field descriptor. The result of the comparison
is placed in register X0, :

Fofmat:
Pe— . : -
LOC TION tgggiAiEOM JARTASLE
'icca.sym , cu L+ Ka+ Cay Kg+ CB
5’5 __  5§3 47 29 35 2L L7 U_:
7§ Lyl Ka 4 Lt ¢, ¢ Kg ]

Execution: Same as the CC instruction except that A0 and the collat-
ing table are not used. Instead. the characters are compared.directly
with each character, regarded as a bk-bit unsigned binary integer.
Register X0 is set in the same manner as by the (C instruction.

CONTROL 0ATA GORPORATION. e
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DISTRIBUTIVE DATA PATH - DDP

PHILOSOPHY

The Distributive Data Path is a new hardwgre featurefdgsigned;tc
increase the performance and throughput of systems equipped with

" Extended (Core Storage {ECS}. If DDP is not available. data transfers

between ECS and peripheral equipment must pass through central memary
using a system double buffer. 4{ror a description of ECS ;/0 9urfar~
ing please see the chapter on E(S Extensions.} The Distributive

Data Path provides a data path between a PPU and ECS. allowing direct
PPU to/from ECS data transfers. The DDIP utilizes one accass of an
ECS controller to communicate with ECS. A PPU in turn communicates
with the DDP via I/0 data channels. Data is transferred across

this channel in L2-bit bytes at a maximum rate of up to one million
bytes per second- . , ~

The DDP is expandable from cne to a maximum of four identical PPU
data channel interfaces. Each of these PPU interfaces. called Eartsa
operated independently while sharing a common ECS interface. Thea
first interface is part of the DDP. The seconds thirds and fourth
interfaces are the optional DDPRI“s. These interfacas eacnh contain
a buffer which is used to assemble l2-bit bytes into an ECS record
or to disassemble an ECS record. When 480 bits of the buffer are
availables a request for ECS transfer is made. An equal-priarity
Scanner monitors the four Port-£(S-Request signals and connects a
requesting port to the ECS Controller interface for an ECS transfer.
At the completion of one ECS Record transfer. the scanner moves on
to check for a request from the next port.

It takes at least 40 micrcsecdnds,tc transfer a HaU«bit"ECS‘reccrd}

between a PPU and a DDP port. The DDP port has buffering to allow

- the data channel to maintain its one mega-byte per second transfer

rate while data is being transferred between the port and ECS. if
no more than two devices are actively accessing ECS. For example-
two DDP ports can maintain a one mega-byte rate if nothing else i-

-accessing £ECS3 cne DDP port can maintain a aone mega-byte rate if ~o

more than one other ECS controller access is busy. such as. if the
CPU is accessing ECS. S . A R .

Restrictions on the DDP port are that it:must be eitherwthé:first'
or the second device out of a data channel to maintain a one MHZ
transfer rate and it must be the.last device on a data channel.

CONTROL DATA GORPORATION. S
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~ DDP PROGRAMMING

FUNCTION CODES

The DDP is controlled via functions from the PPU I/0 channel.
Function codes are sent to the DDP PPU port with the upper three
_bits containing the equipment select code {5}» and the remaining
bits designating the function to be performed. Functions are sent
cut on an inactive channel by the PPU and the DDP responds to valid
functions by disconnecting the data channel. The function codes
used to control a DDP port are: ‘ '

§001 - ECS Read
5002 - ECS Write
S004Y - Status
5010 - Clear Port

All other function codes are either illegal or ignored oy the DDP.

The DDP will respand to all function codes with the correct equipment
.select code and the remainder of the upper eight bits equal to zero.
The remaining four bits of the function code must have only one bit
set to select the required function. [More than cne bit set is illegal
and the results of such a condition are undefined.

5001 - ECS READ

This function causes the DDP port to read data from ECS and to pre-
sent this data to the I/0 channel for input to the PPU. The DDR
responds to this function by disconnecting the data channel. When
the channel is activated oy the PPU- the DIP requires an output of
two 1l2-oit bytes from the channel. These bytes are locaded into the

- 24%-bit address register. with the first byte going inte the upper
twelve bits of the register and the second byte inta the lower tuelve
bits. The address register now designates the ECS address of the
first LO-bit word to: be presented to the PPU. :

The ECS read function has three selectable modes .

A. The first mode is referred to as Block Read Mode. In this mode
2 new request to ECS is made whenever a sufficient amount of
buffer register space is available for a new ECS Record. The
DDP increments the address register ance far each bO-bit ward
it receives such that each subsequent request is made at the

- next higher ECS record address. The DDP will continue to make
- these requests until the data channel is made inactive.

B. The second mode of operation is the Read 1 Mode. In the read &
mode. a secand £CS request is never made. The purpose of this
mode is to eliminate the wasteful second request that would

'be made to ECS under a 8lock Read when data from only one ECS
record is needed. This mode is terminated whem the data channel
goes inactive.

CONTRCL DATA GORPORATION. T
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€. The third ECS Read mode does not cause data to be read from
' £CS. This mode is called Function Flag Register mode. UWhen
this mode is selected, the DDP sends the contents of the address
register to ECS and terminates the ECS read condition within
the DDP. The PPU must disconnect the data channel. This is
the manner in which a flag register operation is perfcrmedu

The selection of these modey of £CS Read is determined by the tug most
—significant bits £223 and 2°%3 of the ECS ggdress given to the DDP at.
" the start of the £CS Read. Any time bit 252 is a ?19s_Function Flag
Register mode is selected. If bit 223 is_a 907 and 262 is a °1%.
then Read 1 mode is selected. If both 293 and 222 are v0%. a Block Read
is performed. '

Graphicallys this is:

EEE QEE ﬂodé‘
o 8} Block Read
a 1 Read 1 |
1 o Functicn*Flangegistar°
1 1 Function Flag~Régisten‘f

As stated in the descriptions of the three modes of an ECS Reads

- this function is terminated by the data channel going inactive. The
channel can be disconnected by either-the PPU or the DDR. In the
Block Read and Read 1 modess twe error conditions exist that will
cause the DDP to disconnect the data channel. They are:

ECS Abort |
ECS Parity Error

If either of these twc conditions is received from the ECS Controller

in response to an ECS request for data~ then the DDP will disconnect

- the data channel after the last byte of the previous £{3 Record has

been transferred to the PPU and when the data channel is in the Empty
- state. The disconnect signal is sent cut by the DDP an an Empty

channel rather than a Full and data. This is done to give the PPU

the ability to determine whether the DDP is going to send a disconnect

or not. If the channel is Fulls the PPU can send a disconnect without

risking a hangwup condition. If the channel is Emptys & PPU-generated

disconnect is illggal on the basis that the DDP may disconnect.

When the data channel is disconnected by the DDP. the status waord
must be read toc determine the reason for the disconnect. In the case
of Parity Error._the PPU may issue a Read 1 function in Maintenance '
fMode to input the data contained in the buffer register. The only

way to read more data beyond that is to issue a new YECS Read® func-
tion. Note that any ECS Read function must have an address sent to
the DDP before data can be input by the PPU.

CONTRCL DATA GORPORATION. o
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The issuance of a Read 1 in Maintenance Mode causes the data in the
buffers to be presentad to the dats channel for input by the PPU
without sending a request to ECS. Maintenance Mode is selected by
setting bit 22l of the address to a logical 71°.

The upper three bits of the Address Register provide these variations
of the 9ECS Read? function.

223 222 22} Function

0 G‘ 0 ECS Block Read

0 o 1 Block Read in Maintenance Mode

8 1 0 ECS Read 1

0 1 1 Read 1 in Maintenance Mode

1 0 1] Function Flag Registgq~- Ready Select

1 0 1 Function Flag Register - Selective Set

1 1 8 Function FlagVRegister - Status

1 1 1 Function Flag Register - Selective (Clear

These various modes are salected or deselected acccrdlng to the most
recent address sent to the DDP. -

It can be seen from the above chart that when bit 223 is set. Main-
tenance Mode is not selected. 223 dictates a Flag Register operatian
and Maintenance Mode does not exist for a Flag Register operation.

An instruction sequence to do an E{S Read is:

FCN §Uﬂl.
. ACN
CAN XXXX+ Where {AY = 2
IAR XXXX+ Where {A} = 12-bit byte count
&JN Errar: (hannel disconnected via DDP: Read Status
' {See para. 3.2.1.5.5F
B IJdn A Wait for chénge from Active and
EJn Bj} AEmpty State
DN :
A XXX )
CONTROL DATA GUORPORATION. ‘;:;;H
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" The ECS Read condition within the DDP may be cleared out by a
PPU disconnects a DDF disconnect. a3 power—on Master (lears a dead-
start flaster (lear. or by a functioned paort clear.

FUNCTION FLAG REGISTER

_This function is performed any time bit 223 of the Address Register
is set when the address for an ECS Read 1s loaded into the DDIP. The
Flag Register in the ECS (ontroller cannat be read dlrectly but may
be interrogated and/or written intao.

Interrogation is accomplished by selecting and reading status from
the DDP after the Function Flag Register operation has been performed..
The status word shows whether an Abort or an Accept has been received
from the ECS Controller in response to the Flag Register word.

Four Flag Registar operations may be performed with the three most
sxgnlflcant bits of the Address Register {N} determining whlch
operation is to be performed.
The flag UWord Format is: , \

223 231220 ; 218 217 20

N NOT USED  |FLAG WORD

‘The pussible operations are:

N=Y4 {Ready Select}

A bit by bit comparison is made in the ECS (Controller of the lower
eighteen bits of the Flag Register in the E(CS Controller and the

Flag Word received from the DDP. If all'bits set in the Flag Word
are clear in the Flag Registera then the E(S Controller respands

with an Accept to the DDP and enters the set Flag Word bits intoc the
Flag Register. The clear bits in the Flag Yord have no effect on the
flag Register. : ‘ . .

If any of the bits set in the Flag wcrdfare set in the Flaé’Register§
then the ECS Controller responds with an Abort and does not modify
the Flag Register. :
Examples+ using anly ihhee bitsa- are:

Flag Register = 010

Flag Word = 101

Result: Accept and Flag Register = 111
_Flag Regiséer = Q10
Flag Word = 011

- Result: Abort and Flag Register ="010



N-S {3e lective Set}

Selectively sets bits in the Flag Register from blts set in the
Flag Word. The only response is an Accept.

N=hk {Status}

Same as Ready Select. except that the contents of the Flag Register
are not changed. {NOTE: This is a Flag Register Status and has
nothing ta do with DDP Status. function code 5004.3%

N=? {Selective (Clear?

Selectively cléars bits in the Flag Register from bits set in the
Flag Word. The only response is an Accepts

5002 - ECS Write

This function causes the DDP port to assemble bytes from the data
channel and to write data in ECS. The DDP responds to an ECS Urite
function by disconnecting the data channel. When the channel is
activated by the PPU. the DDP will begin accepting data from the PPU.
The first two 12-bit bytes received from the channel must be the
address at which the first ECS Record is to be written. These bytes
are loaded into the 24~bit Address Register. The bytes that come
after the second byte are regarded as data and sent to E(S.

The first byte recerved By the DDP is put . into the upper twelve bits
of the Address Register. The second byte is put into the . lower half.
The Address Register now designates the address of the first kO-bit
word to be written into ECS. This address is presented to the E£CS
Controller along with a request signal after the buffer in the DDP
is filled by the PPU or after a disconnect is received from the PPU.-
The Address Register is incremented as the buffer empties ints E£¢CS.
Unless an error condition is encountered. data will continue ts be
transmitted in this fashion.. A disconnect from the PPU will cause
accunulated data to be written into ECS: and the £CS Write condition
within the DDP to clear out. If the PFU disconnects the DDP with
‘less than an integer multiple of LO-bit words assembled in the DBP
buffer reg1sters1 then the partial bO-bit word will be written into
ECS uwith zeros in the missing byte{s}.

A program sequence such as the follnwlng will produce a partial ECS
Urite with zero fill.

FNC ECS Urite
ACN

LDC a0y .
0AM

CONTROL DATA GCRPORATION. T
INTERNAL DOCUMENTATION. Y=3L

Hardware Features



Only one error condition is possible on ECS Write. If the ECS
(ontroller returns an Abort signal to the DDP. the DDP will dis-
connect the I/0 channel. This disconnect will be sent to the I/0
channal in the place of an Empty response to a Full signal from the
data channel. This will eliminate the possibility of hanging the
channel when the PPY performs a disconnact. However. if an Abart
comes after the PPU disconnects the channel. the only way to detect

-it is to do a status check after the disconnects waiting for the Write
status to drop-.

An instruction seGuence to do an ECS Urite is:

’

FNC 5002 ECS UWrite

QAN XXXX Where {A}=2 + the number of lE‘ﬁit.bytES’cf
data to be sent {first 2 wards are address}

NJN Erraor: Channei disconnected via DDP: Read Status

DCN Keeping in mind that the channel must be Empty.

FCN Read Status: Check for Abort or Accept: continue to

read status until one or the other is detacted {may
take as long as 50 microseconds}. :

5004 —'Select Status

-

This function makes the status of a port -available for PPU input
~after the channel is activated by the PPU. The DDP respands to this

function code by d1scunnect1ng the data channel. The PPU then acti-—

vates the channel and inputs a 12-bit ward. Statusvmay be repeated

at this point simply by doing another input. UWhen it is desired

terminate the reading of statuss the PPU must issue a disconnect

to the data channel.

Status bits are assigned to indicate the following

20 ECS Abort
2l ECS Accept
22 ECS Parity Error
23  ECS Urite .

20 - ECS avort

This status bit indicates that an Abort Signal has been received
from ECS. -

2l - e Accept

This status bit indicates that an Accept signal has been received from ECS

:',ECS Prar'ity‘ E‘r‘rﬁor : ‘ -

This status bit indicates that a Parity Errorf signal has been rec91ved
from ECS.

CONTROL cnra GORPORATIONe.  y_=55
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4 - ZCS Urite

2

THis s-tatus bit indicates that the DDP port is busy with a write ta
£CS. Y4Yhen the writa termirates. this status bit will clear out.

-~ Besides being cleared by a port or master clear. the status bits
{Abort. Accepts and Parity Error} are cleared out either by a new
request to ECS or by reading status. Status must be read to clear
out a DIP generatad disconnect due to an ECS Abort or an ECS Parity
Error. '

5013 - Port Clear

This function is a orogrammaeble master clear for the data buffers

and control logic within the DDP associated with the port to which
this function is issusd. This function. as does Deadstart Master

Clears clears only that DDP port to which the clear is issued.

INTERLOCK REGISTER - ILR

INTRODUCTION

"The Interlock Register {ILR} is another new hardware feature that

is available on all CYBER ?0 machines. It is a b4-bit register which
could be expended to 128 bits. It can be accessed by the PPU‘s
through two data paths. An Interlock {channel L5.} will be added

to each set of L0 PPU’s to enable up to 20 PPU“’s To acgess the ILR.
Initial software utilization of the ILR will include primarily 1/0
channels and psesudo-channels interlocking.

Interlock Register

»” 2

[Word Uord Uord Uord Word:Uord Word!dord Word; Uord | Word !
i 10 9 8 7 & i 5 ' y !l 3 - a4 3| g |

197 118 07 95 383 7. b3 &89 47 35 23 LI @

» - Word L0 is & bits. N
ww - Word 5§ is 4 bits in the k4-bit Interlock Register.

OPERATIONS

Eight operations can be performed on the Interlock Registegr from

the OPUY. .
L. Set

Sets a Dit soecified by the octal translations 0 =77
Q ==4177,.
a

ar

-
Q

CONTROCL DATA CORPORATION. T —
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g
L3
Y
.
3
4
)

(l2ars a bit ssa2cifisd by the octal translations O 3-??5 or

3. TJesx
Checlks a bit ified by the octal translations 0 5’?75 or
g =177z and 'fnd the FPU a status of 919 or 0%, depending
on if ths bit is set or cl2ar. The status bit will be located
in the bit 2ze=ro 2o9sitica in the i2-bit word. The other 1l
bits ind the status word will be zero.

174 L'l
3¢
7] '-‘

4

4. Read

One of the b or 1L words specified by the octal translations
0 > 53 or 0 > .2 are read into the PPU. The upper four bits
- will be zero if word 13 is read. The upper eight bits will be
. zero if word 5§ is read in a L4Y-bit register.

5. External Set or Clear

Sets or clears one of the lower L3 bits from external sources.
In the 128-bit register. bits b4 - ?b may also be set from ex-
ternal sources. Bit 0-will be assigned as the "power off bit?®
and will set when the input power to the MG drops. The power ta
the computer wxll drop apprcxxmately sga m1lliseccnds after

bit 0 sets. ,

k- Clear A1l
' ; v
Clears all bY or 128 bits.
7.  Test A1l . , o

Tesrs all ER or 128 thS and sends the PPU a status of °L® if
one or more b1ts are set.

8. SlmqltaneOgS,Ooerations
Test/Set A test is made cn~the blt;ulth the bit endxng
, up set.
Test/Clear A test is made on the bit with the bit ending
up clear. )

CONTRCL DATA GORPORATIONM —_—
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INSTRUCTION FORMATS

Instruction Format Instructicn Code
LDC yiv i 2000 gXXX Read
- L XXXX : LXXX Test
OAN 132 . 7215 eXXX Clear
IAN i< @ 701LS IXXX Test/Clear
i - 4 XXX Set
| SXXX Test/Set
LXXX Clear A1l
?XXX Test All

Uhere XXXX is the descriptor word:

. j '

iInstruction Code |, N.U. L N.U. Octal Translations !

I : e ; — e e
R ) ? B S5 4 3 =1 0

Bits ? and 8 of the Descriptcr Word are reserved for future enhance-
‘ments and should be zero.

On the Set. Clears: and Clear All aperations. zero is returned to the
PPY .

The only way bits can be cleared in the Interlock Register is by
doing a 2XXX. 3IXXX+ or a bXXX.

CONTROL DATA GORPORATION.
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CENTRAL MEMORY ACCESS PRICRITY - CHap

im———

CNMAP?s Effect on ECS Transfer

The Central Memory Access Priority {CMAP} is another standard

harduare feuture cn the (YBER 70 machines models ?2.73 and 3y4. .

Its priméry function is te imorove (N-ECS transfar rate Uy allouing

only Ypriority? CN accesses {resd/urite} by @ PPU to be honored
“during an ECS transfer. It thus ensures that CM-ECS transfers

ére mdintainad at the maximum rate for 3 given configurs:ion.

Without CMAP. any PPU (M request can interruct an ECS tranzfer. A

maximum of one PPU request can be heonored every ECS record or

eight CM words. This could reduce the transfer rate of a large

ECS system up to 75 percent. although a small {123K} svicem is

not affected.

CNAP prevents non-oriority reads or writes from entering the read
or write pyramid whila ECS is active. But when ECS becomes activea
it is poossible that some writes could be trapped in the write pyra=-
mid. This writes that are hung in the write pyramid will not be

.serviced until ECS transfer is complete. However. if a opriority
write appears during this time. CMAP will interrupt the ECS trans-—
fer- and the priority write as well as any non-priority writes that
were trapped in the urite pyramid will be serviced-

ChaP’s Effect on PPU Read/Write

By allowing only oriority read/urite to access central memory. C(MAP
provides a PPU with an opportunity to access CM at a much improved
rate during an ECS transfer. UWhen ECS is inactive- CMAP allous &

PPU to place & reservation for the read/urite pyramid if it failed

to gain access to the pyramid on its initial request. This ensures
that a PPU with a pridrity request will gain entrance to the pyramid
within a8 few major cycles {microseconds}. To achieve this+ a basic .
change js made to the read pyramid to allow data to flow unrestricted
through the pyramid and give all PPU an equal chance of getting inth
the read pyramid. This change applies to both priority and non-
priority Cli accesses.

LNap2s Effect on SCORE 3.4

The SCOPE 3.4 rotating mass storage device stack processaor {1SP/1EP}
uses CMAP priority for one word CM accesses within certain time
critical loops. Such priority CM accesses may interrupt an ECS
transfer. but will not delay it significantly. since only a single
word is being read/uwritten. At the same time.~ the stack processor
€an continue executing. rather than waiting for ‘the ECS transfer

 ©COMTROL DATA GORPORATION. .
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The stack processor does not use prierity for €1 tleck transiers.
This means that CMAP uill prevent stack processcr CRIA/CUM dinstruc-
tions from starting if anm ECS transfer is in progress. The reascna-
ing here is that if the PPU (i block transfer and the ECS trensfer
were allowed to occur simulteneously. both would be slowed and lcost
disk revolutions would probably result. It is more efficient to
3llow the ECS. transfer to complete. and then honor the PPU CM block
transfer.
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10.

STUDY QUESTIONS
HARDWARE OVERVIEW - SECTION IV

The minimum standard number of PPs on a CYBER is ___ o
The number of PPs on a CYBER may be expanded to . .
Any PP may talk to any other PP on any channel-.

{a} True

{b} False
PPs may execute concurrently with the CP{sZ}.

{a} True

{b} False

PPs may execute concurrently with other PPs.
{3} True
{b} False -

A PP must do all Input/Qutput for SCOPE.

fa} True
{b} False
The read pyramid allows input to the PP. bits of

datarmay be input during one time in the slot.

Direct calls are used like special registers

{aY¥ True
{b¥ False
The system Monitor resides ____ ‘ — .

What does CMAP allow?
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10.

STUDY QUESTIONS
HARDWARE OVERVIEYW - SECTION IV

The minimum standard number of PPs on a CYBER is

7

The number of PPs on a CYBER may be expanded ta

2.0

Any PP may talk to any other PP on any channel-

True

{b} False

PPs may execute concurrently wzth the CP{s}-

- True .

{b} False

PPs may execute concurrently with other PPs.
GD trus | |

b} False Co -
A PP must do all Input/OQutput for SCOPE-

True

{b} False
The read pyramid allous input ta the PP-. /2

bits of

data«may be input during one time in the slot-

Direct czlls are used like spec1al registars

- True

{b¥ False
The system Monitor resides ) /’/00

What does CMAP allow?
A”.ouz-s Cef‘f"“&dh PPs "\-a L}au-&- ?Y‘td\fo
atcrars 7‘2 Céwavéﬁl/’ﬁmaebhva'jy.
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INSTRUCTIONS
Lesson Guide

REFERENCES:
PP Compass Student Guide Section V
Instruction Description Ref. Vol. II
TRAINING AIDS: ’
Visuals VALS~-53-5-27 thru VALS-53-5-29

ASSIGNMENTS:

Instruction Problem Set 1
Instruction Problem Set 2
Instruction Problem Set 3
Coding Examples 1 thru 12
Instruction Problem Set 4

OBJECTIVES:
{1} To present detailed information about programming the PP.
{2} To present central memory to PP Input Output instructions.

{3} To present sufficient coding examples and exercises to
aid student in learning details of PP coding-



INSTRUCTION
Lesson Qutline

Vo Instructions

Ae

[s)
s]
o

Formats

o One word
Two words
Components
Examples

Modes

o No address

o0 Constant

o Direct

o Memory

o Indexed Memory

Classifications

0O O 0O o o o o o o0

Loads and stores

Adds and subtracts
Replace adds

Shift

Logicals

Jumps

Miscellaneous

Central Read/UWrite
Peripheral Input/Qutput

Exercises

5=z



VALS-53-5-3 .

INSTRUCTIONK FORMATS

INSTRUCTI0NS OCCUPY ONE OR T#Q HORDS

.

m—m - 0P CODE DELTA: OPERAMD OR
o OPERAND ADDRESS

~  THESE ARE FOR INSTRUCTIONS CONTAINING
SMALL CONSTANTS OR
REFERENCING DIRECT CELLS

2. SR d o
, . ‘ - :;>. 18-BIT OPERAND OR
| | m . . OPERAND ADDRESS:
.« DELTA = O
0P CODE # IS DIRECT ADDRESS
. DELTA 2 O

- B D CELL CONTAINS
. INDEX FOR ADDRESS N

5-3
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| SSTRUCTI G " ZXAMPL

14

12

02

20 00

0012

[50_Joo

0773 _

‘ 50

0c7e

50 | 79

0773

5=y

LD#H

LDD

LD}

Loe

LDGC

LDwi

LG

LD

ny

S

10

20B

1234368

10

7738

748
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VALS~53~5_q

INSTRUCTIONS

M e o A Tt o it . <. emintle % m e e —r —— -

Loads and Stores

_ LDN LCN
LDC
LDD STD
LDM STM
LDI : STI
Adds and Subtracts L Replace‘Adds
ADN SBN RAD AOD SOD
ADC RAM AOM SOM
ADD SBD ; RAI AOI S01
ADM SBM : '
ADI SBI | S
T Shift k : Logicals
sy | IMN  LPN  SCN
. LMC LPC
LMD
MM
. LMI :
Jumps I - Miscellaneous
UJN - ZIN ' PSN
LIM NJN EXN
RJM PJN . MXN
: MIN : ' RPN
. B ) MAN (Cybers only)
— —_Central Mcmory Reads/Writes Peripheral I/0
& 5-9




OT~5

| LDC |

LG |

L0

(LD

LOAD AAD STORE INQTRUDTlD

load 3 6 blt

'.constant tnto A‘“

' .LCN'

- load g 6-bit
(complementvd)
consiant !HLO A

load an 18 blt oonstant lnto A

1oad contents of
direct cell
into A

load  contents of
memory cell
into A

load contents of
any cell into A,

indirectly thru'

a direct cell

{sTl

'%g}hf~ stere oontenis of

A into direct 0011

fg?ﬁj—'storeICOhten¢5:of

A into memory cell

-~ store contents of A
into any cell,
indirectly thru
a direct cell °

DT=5-E5-STVA



VALS=§3-5-11
 ADD and SUBTRAGT INSTRUCTIONS

'v ADN} ~ SBN

~ ADC |
. ADD SBD
~ADM sB
Al sBl

Adds:

gsG-;‘12~;»or'18-biT number
1svadded to the contents of A

-

 { 8qbtféCfé;

2 6- or 12-bit number
is subtracted frem A

- -

« 18-bit arithmetic is used *

!




VALS-53-5~12

RAD AOD 500
RAM ~  AOM - SOW

RAl A0l - sal

. oa 12-bit number (uQQi;éed)' '
may be added to the A register
‘and to the memory loccz n

r‘lﬁ

‘. wsoe (|
@)

. the numkbker 1 SOOI

" may be added to or suztracted from-
the A register o o

~and the memory 1ochtxod;*

* 18-bit arithmetic xs’used *

,,; the result is in A and memory *



VALS-s3-sy3
 LOGICAL IKSTRUCTIONS

LN LPN  SCN
LG LPG
LiiD
Lk
‘.LQiA

:_exclusxve or:

a 6-, 12, or 18-bit number?
- may he exclusxve ored with A

~and:

only a 6- or 18-bit constant
- may be anded wath A

'selecttve clear

, a 6-hit constant | -
. may geleutxvely clear bits in A

5-13



VALS=53-5-14

SHIFT INSTRUCTION

SHN

LEFT shifts:
. end around

. ie SHN 6 |
- shifts A left 6 bits

" pefore: (A) = 000005

after; (A) 000500
RIGHT shxfts:“ R
. end off *
. no sign extensxon
. ie SHN -6

shifts A right 6 bits
zeroes are filled in from the left

177774 | |
QCT7TT7T7T7T < notel

—

befﬁre: (A)
after: (A)

S-34 !



VALS=53=5~15

‘"JUMP INSTRUCT!IONS
| uncond:txonal

UJN ? Jumps up to 37§ locatlons
| forward or backward

LJM - Jumps any number of locations |
' forward or backﬁard ,

| RJm - Jumps to any location
- - plants return address there
, executes instruction in next word
- cond|t1ona1 o -
ZJN - jumps if A is +0

 iNJN - jumps if A is not +0 !

13
o
let

PN - Jumps if A isfpositive
’:i'MJN - Junps it A ié negative

o Qond:tional.juﬁps are
~up to 378 locations =
- Torward or backward

*‘adaress field may contain
A numcer

L

-

“(jump is to P+n)

“or a locatlon symbol’
(jump is to the location)

5-15



Instruction Problem Set 1

Contents of the following ccre locatiors are given.

All numbers are injoctal.

{00253 = 1234
{0034r = 1111
{0L00%F = 1111
{0125 = 2222
{1111} = 7?7277
{1234} = 4321
{13343F = 3333
{1361} = 1234
{2345} = 44uy

Work each guestion indegently.

Show the contents of the A reg1star*after the instruction
has been executed. . .

12

) {A} Register
25

LDON

2} LD 25

33 LdM 100

4} LDM 100.25 .

53 LdI 25

b} LDM  0+25
' 23 LDC -100

3* LDN -25

5 Ldm  1111,25 -
10} LCN 25 .
1l1. How maanwords of code dc the |

above instructions generate?

S-IE



on the following store instructions. indicetaers
The contents of the A register after tile stare
The contents of the core location

The location at which the data is stored

123 LDC 123uS5LB {A}

STD 238 . {loc} =
. loc is
133 LDC 123u5LB V CfA} =
STH 10008 {loc} =
: loc 1is
14} LDC 123u4SkLB . LAY =
- STI 25B {loc} =
' : ‘ . loc is
©15F LDC 123uSL8 {AY =
~STM 10008B.2SB {loc} = ‘
» ' ; loc is ' Sy
1L} LDD 25B . A} =
ADN 2SB {A}Y =

Instruction Problem Set 2

Use the data given in Problem Set 1

‘ york each problenm independently

{Note thac each phcblem has severcel instructions
to be worked cumulativelyl}

Indicate the contents of A after each instruction is executed
‘{The problems are numbers 17-33 on the following page}

5=17



173

et
o]
)

19}

207

21}

22}

23}

24}

25}

2bl}
S
28l

29}

30}

312

-32%

33}

LDI
Sen

LDM
ADD

LDD

SBD
Lon
ADI
SBI
LDt

ADC

ST

LDn
ADM

CADIT

LDH
S8
SBH

LDC
SHN
SHN
SHN

Lon
LNN

LDC
LPN

LDI
SCN

LDC
LMD

LDN
SHN
ADN
LMI

LDC
SHN
LPC

LnC
SHN

Lne

Lon
SHN
L

LD
SHN

STM

348

6,
1008
1008

348

-348

123uB
258
3uB

L2348 .+348
1234568
258

-1008
1008
100B.25B

. 125B.258B
1258
'IQUBaESB

1234568
1ug
-118
38

13618
468 .

23u5B
12348

258 0

258

1234568
258

228
148
558
348

1234558
-b
12345L8

123u5L8
-118
1234568

1008
b
348

1008.25B
b
3“31258

LAY
{."\\ }

{A}
{AY

{A2
{AX

LAY
LAY
LAY

{AT
{AX
{iock

LAY
{A}
{A}

{LA>
{AZ
{AF

LAY"

LAY
~ LAY
LAY

{AY

€4
{AX
€AY
{AY
LAY

IAY
{AY

LAY

{AY

. TAY

TAY

5‘15 {A}

Hwuwu

]

]

it

#ou-n N [

[ I

o

W

Snou

0o

"o

]

il

]




Instruction Problem Set 3

Use the data given in the core locations in Problem Set 1.

The A register contains 12345k,

Work each problem independently.

Indicate the cintents of the core location and A register
after each ins:ruction is executed.

1. RAD 3ug {34 = _ Az =
2. AO0D 3B {343 = __ _ far =
3. Ss0D 253 - {25y = {AY =
4. RAI 253 {locy = {A} =

| ‘lot is
5. A0 343 | floc} = A} =
| . “loc is | '
k.  SOT 343 floct = 1A} =
) loc is
7. RAN 12348 ! {12343 = {A} =
3. Aon 123u8 {12341 = . 1Az =
3. sOM 11118 {1111} = {A} =
10. %An 1008.+258 {loc} = 1A} ‘ =
loc is o

11. aAon 253,348 {locy = ___. {A} =

loc is

5-19



ANSWTRS - PROBLEM SETS

1. 25 16, 1234 17. 00&8&:sS 25. 001234
2. 1234 1261 ‘ Q07771 001272
3. 1111 ; 18, 001:ll 26, 002345
4, 3333 ' : error error
5. 4321 S 19. 001111 27. 004321
6. 4321 Q00000 004300
7. 777367677 B 20, 004321 28, 123456
8. error 010642 122662
9. 4444 000643 29, 227722
10, 777752 21. 004444 ' 30. 001014
11. 15 130122 31. 123575
12. 123456 A 0122 in loc 25
3456
loc 25 22, 001111 32. 110011
13, 123456 002222 33. 333300
3456 005555 3300 in 1270
loc 1000 23. 001234 o
14, 123456 777011
3456 773456
in 42 24, 123456
15, 123436 . . 561234
3456 000561
loc 2234 . 610005
1. 4567 124567 7. 7777 127777
2. 1112 001112 .- 8., 4322 004322 .
3. - 1233 001233 9. 7776 007776
4, 777 127777 10. 7011 127011
1234 -Q10000— loc 1334 '
5. 0000 010000 11. ? (1136+1)
loc 1111 : loc 1136
6. 7776 007776
loc 1111

5-20



CODING EXANPLES

1. MIN ABT ) Yhat does this code do?

( ccde
100
instruction

words
AST -

-

2. How to fix a jump that won't reach:

PJN %43
LM ABT
code:
100
words

ABT | 2

3. HOW THE RETURN JUMP INSTRUCTION WORKS:

ORG 10008 a. {TAG} =
LDN 3 b. {TAG+l} =
STD Y o ) S ‘
S c. Where does execution
Rdn TAGAY continue? ___ .
. = d. Wwhy is P+2 the
‘efAG' DATA 100 return address?
’ © DATA g ’
";- :
- STM %x+3 " Where dae& the
Ll 'TAG' QL STHM store?

-

5-21



8. HOW TO MAKE A LOOP

LP

LDN
STD

SOD
NJN

LuB

1B
LP

L. . HOW NOT TO MAKE A LOOP

LP

LCN
STD

AOD
NJN

7. HOW TO MOVE CORE
- Given: {15}

Ca.

Ce:

LOOP

{173

Lo
STH

LDI
STI

LdC
STD
LDI
STh
AOD
ADC
NdN

L}

108

.08
LP

10008
20008 -

0-158B
100084158

|

"

J

158 ‘%

17

8 /.
10008 A\
7

A
1000841

1 L
-10778 )
LOOP y.

How many times is this
loop executed?

Why is tﬁis a hung loop?

In each examplaa
hiow many words are moveda
and from what locations

to uhere?

-

'a.

\



AND LeC

TAG DATA
TAGL ~ DATA

b ot Wi et

IIVE OR
~N . . .
TAGL \ as UWhat is the inclusive
Lo f
AG {
X ) b Is it necessary to
2 ( load TAGL and store
A , it in the LPC
TAG i instructiaone?
TAGL '
13
= c. What value does x=%
assemble as?
12648
uyyyg

9. How To ADD 18-BIT NUMBERS

»

Given:

(In )= ooz
(IN+1 )= 775k

LdC
RAN
- SHN
RAN

IN and IN+i represent an l8-bit
relative Ci1 address uhich must

be updated .
1008 12775b
v 100 +—— 100, is bY
IN*L  \je T300%E BL 18
-12 pru
IN -

5-23



13.  ALGORITEM FOR YORKING YITH 12-BIT SIGNED NUMBERS IN MEMORY

a. DATAL
DATAC
ANSHER

ADD

DATAL
DATAZ
ANSUEF

.

Question:
DATAL

DATAZ
ANSULR

DATA
" DATA
BSSZ

LDN
STD
LdC
. ADM
ADMt
STN
S0D
PJN

VFD
VFD
VFD
DEP
LpC
I'ADT
“ADI
STI
AOD
AQ0D
A%D
DATA
DATA
BSSZ

1234B8.7?L4ZB-00GSB
20008+7523B+77kbB
3 ;

=

=
7700008

- DATAL.S

DATAZ.2
ANSUER.2
=

ADD

L2/DATAL
L2/DATAZ
12/ANSUER

3.7
Fgristuiel:]

N < X N <€ X
]

123u8.7?L438,0005B

20008+7523B+77L4LB
3

what type of numbers are in:

z

5-2y



/. INTEGER MULTIPLY

LDC 600 Qe what~are the numbsrs
STD 1 multiplied?
SHN y '
SBD 1
SBD 1 b. How many words of
core does this cudia
$8D 3 occupy? :
STM ANS+1 ' :
SHN -12 . _ '
STM ANS ‘ -
4
ANS BSSZ -3
T - - INTEGER DIVIDE
DVDN EQU 108 T
a. at numbers are
DVSR EqU 11B divided?
~ ANS EQy 128 | |
REM EQU_ 138 -
LDN g b. What is the answer?
STD ~ ANS
DIV _LDD DVDN
SBD DVSR - -
: MJN ouT
¢c. What i , i ?
<T% JUBN ls’the remainder?
AOD ANS
UJN DIV - ; : . i
oUT ADD DVSR )
ST REN
DVDN ~° DATA 30 {10 = 30
DVSR DATA 13 ’ {11} = 13
ANS 8337 2
REN BSSZ L

5=-25



2.

3.

ANSWERS TO CODING EXAMPLES

Assembly error.
ABT is too far away.

The PJN jumps around

the LJHN.

The LJM can rgach ABT.

a.
b.
c.
d.

100

1004

TAG+2 :
RJM is two words

Second word of LJM
instruction.

four

.The AOD in this case
always leaves (A) # 0

-

one word -
from 1000 to 2000
one word -

from 1000 to 2000
778 words -

from 1000+ to 2000+

5664

. yes -

7. +1234 -0134 +00C5
- +2000 -0234  -0011
+3234 -0410 ~-0004

Solution formula:

770000 770000 770000
+1234 _+7643 +000S

771234 777643 770005
+2000 _+7523 _+7766
- 773234 007366 777773

. 1
007367

1le a. 800 x 13
bo 12

12.- a. 30 13
b. 2
c. 4

there is no LPM instruction

0



VALS-53-5-27
FORIAAT OF THE. CRD.
1. Reserve a PP buffer to read the data into:'

~ (Locations 10-14 will be used)

2. Load CM absolute address into A:

LDC- 1234008

3. Execute the Central Read instruction:
CRD . 10B -

PP memory location 10
is beginning of a
S-word PP buffer

to contain 1 CM word

<

-

- -

i

% After the Read, (A) is not destroyed ¥

(in this case, 123400g)

5-37



VALS-53-5-28

CENTRAL ME%ORY

REAJ and WRITE INSTRUCTION
BRD - reads one word

"ORM - reads a block

WD - writes ohe word

- writes a block

<l
_ &=
B
|

3~-24



2.

4.

-~

VALS~53~5-29

 FOR#AT OF THE CRM

Reserv; a PP buffer to read the data into:

BUF  BSSZ 20

tore the block léngth (CM words) in a direct cell:

 LDN 4
STD 108

3. Load the absolutized CM address in A

LDC 1234008

Execute the Central Read instruction:

CRM  BUF,108

PP Buffer
to read into

PO

*¥3After the Read, (A) is M LWA+Ll *
(in this case, 123304g)

5=-29

Direct Cell
containing
M word count
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Instruction Problem Set #4

1. LDC 400B ) a. (A) =

- CRD S0B
' b. What does this code do?

2. LDC  60000B a. (&) = -

CWD 10B ,
. : b. What does this code do?

3. - LDN 16
STD 2
LDC 400B
CRM BUF,2

When the Read is finished,
but before the original P is
restored, what is:

(4) =

@ =

BUF BSS 80
o (P) =

(loc 0) = :

~ LDN 5
~ 8TD 2
LDM ADDR
SHN 12
ADM ADDR+1
CWM BUF, 2

4. ADDR DATA  DO21B,22228B } What does this code do?

BUF BSS 25



CODING CONVENTIONS



CODING CONVENTIONS
Lesson Guide

REFERENCES:

PP COMPASS Student Guide Section VI

TRAINING AIDS:

Visuals VALS=53=k=3~ VALS=53-L-10

ASSIGNMENTS:

Study questions Section VI

OBJECTIVES:
{1Y To present the SCOPE System Symbol coding conventions
{2} To introduce freedom from hand coding by u$ing symbols.
{3} To introduce SCOPE System Texts-

{4} To introduce SCOPE PP Programming naming conventions-

k=1



vVI.

CODING CONVENTION
Lesson Qutline

CODING CONVENTIONS

A

System Symbols

o Definitions

o Examples

0 As system communication aids

System Texts

Provide commonly used MACROS

Provide commonly used MICROS

Provide commonly used Symbol Definitions
From Libraries ’

Called from COMPASS control card
Classified into functional modules

0O 0 0 0o o o

o

P Program Naming Conventions
Three Alpha characters
Most names already used
Number signifies where loaded
Some reserved for user

0O O O o



YALS=53-L-3
SYwBOL CEFINITIONS

EXAMPLE

0.XX A DIRECT CELL IN PP MEMORY D.FFO is loc 50
| D.PPIRB is loc 30

R.XxXx A PP RESIDENT ROUTINE R.IDLE is loc 103

M. XX A MONITOR FUNCTION M.DPP is 12
‘ | M.ABORT is 13

T.XX A SYSTEM TABLE IN OR T.FNT is
FILE NAME TABLE

P.xx A POINTER IN CMR TO A TABLE P.FNT byte O is
: ADDRESS OF FNT

£.XX A BYTE IN A OMR WORD (0-4) C.CPRA is 3
| or
A PP CONSTANT ~ C.PPFWA is 1000
L.XX  LENGTH OF A CMR TABLE L.TAPES is LENGTI
| of TAPES TABLE
or
A PP LENGTH CONSTANT | L.PPHDR is 5

WoXX A WORD IN CMR:

] PP COMMUNICATION AREA W.PPMES] is WORD 2
of PP COMM AREA
CONTROL POTNT AREA W.CPSTAT is WORD 20
| - of CP AREA
F.xx AN ERROR FLAC VALUE F.ERPP is 3

(PP Abort code
“passcd by MJOABORT) -

k-3



EXAMPLES OF GOOD CODE
££" 1. HOW TO READ THE PP INPUT RECISTER "ROM CENTRAL MEMORY
AND GET THE CP NUMBER AND CP AREA .\DDRESS

LDD D,PPIR
CRD D,PPIRB
LDD D.PPIRB+1

LPN 7
SHN 7

STD  D.CPAD

© e it b e

2. HOW TO GET RA AND FL AND BRING THE{ INTO THE PP

a .

~ ILDD  D.CPAD
ADN . W.CPSTAT
CRD  D.TO
LDD  D.TO+C.CPRA
STD  D.RA
ILDD  D.TO+C.CPFL
STD  D.FL

3. HOW TO ABSOLUTIZE A CENTRAL MEMORY ADDRESS
LDD  D.IN )
. SHN 6
& — ADD  D.RA
- ! SHN 6

- ADD  D.IN+1

& | b=t



6. HOW TO WRITE A PP BUFFER TO CENTRAL MEMORY
- 32 FP VORDS -

LDN
STD
LDN
STM IN+32
STM IN+33 )
STM IN+34.

O -3~

LDD D.IN
. SHN 6

ADD D.RA

SHN 6

ADD  D.IN+1.
CWM IN;7‘

LDN 7

RAD D.IN+1 .
SHN -12

RAD D.IN

IN BSS 35

The above code wrote 35 PP words, which is 7 CM words,
to Central Mempry. The last 3 bytes were zero, because
only whole CM words may be written.

- The code also updates the IN pointer.



r)

HOW TO CLLAR 5 PP WORDS

LDN
CRD

P.ZERO C: ADDR O CONTAINS O
D.TO _ CLEAR D.TO-D.T4

This is fester and uses less code than:

LDN
STD
STD
STD

STD

STD

HOW TO CHECK TO

0K

RPN
STD
RPN
LPC
SBD
NJN
LIM

U ooo
[ ] . L] L] L

e e e |
S UNHO

SEE IF THE CPU IS RUNNING:

2

77778
2

0K
TIMOUT
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SCOPE SYMBOL DEFINITION B

SCOPE Text (SCPTEXT) contains system macros, micros, and symbols used by COMPASS CPU and PPU pro-
grams that comprise the SCOPE operating system. SCPTEXT contains the following common decks:

ACTCOM CPU program system action request macros

COMAFET File Environment Table generation macros

COMSRAS System communication (RA) symbols

CPSYS CPU iaput/output macros using the Central Program Control (CPC) library routines
PPSYS PPU program system macros, micros, and symbols.

SCPTEXT is made up of CPCTEXT and PPTEXT. CPCTEXT may be used when only user-mode CPU programs
are assembled, and PPTEXT may be used when only PPU programs are assembled.

Common deck COMSRAS contains definitions of symbols of the form RA.xxx which are addresses of words
in the communication area (RA+0 through RA+100).

A listing of system symbols can be obtained with the following job deck:

job card (including a request for MTO1
REQUEST(OLDPL,.E,HY) SCOPEPLI
UPDATE(Q)
COMPASS(S=0,1=COMPILE).

7/8/9

*COMPILE PPTEXT

6/7/8/9



PPSYS IDENTIFIERS

VALS=53-b~20

Common deck PPSYS contains definitions of symbols of the form:

Cimn

i

Identifier; one or two alphabetic characters specifying the category to which the symbol belongs.

C

CH

LE

ov

w

Byte number in CM word (0-4). C identifiers are used for flags and parameters of
12 bits or less.

Pseudo channel assignments
Direct cells

M.ICE parameter values
Error flag values

Lengths

Length of table entries

" PPU request of monitor

Stack processor orders

PPU overlays; mnemonic is the overlay name

CM location of pointer words

PPU resident entry points

Number of bits to right shift a parameter to right justify it in a PPU word. Some
symbols, notably those related to the scheduler, are the number of bits to right shift

a parameter to right justify it in a CM word.

First word address of CM tables. The system programmer should use the P. definition
rather than access the table directly with the T. definition.

Relative positions in CM tables

Mnemonic; one to six ‘alphanumeric symbols suggesting the use of the symbol. For"example'v,
P.ZERO identifies CMR pointer area word 0, which contains binary zeros.

L-10
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SYSTEM TEXTS | /

() LI

System texts provide commonly used macro. micro. and symbol de-
finitions for use in COMPASS source programs. SCOPE provides several
text overlays which are loaded by COMPASS from the system libraries
when specified by S parameters on the COMPASS contral statement. S
‘parameters <an also be used on FTN control statements when FORTRAN
source programs contain intermixed COMPASS subprograms. Up to seaven
system texts can be specified. each by a different S parametera. for .
a given assembler run. The system texts are made up of UPDATE common
decks described below.

COMMON DECKS

System Action Request Macros: ACTCON

IXi XjeXk DISPOSE - RECOVR

IXi Xj/xk ENDRUN REQUEST

IXi Xj/Xk.Bn FILESTAT RTIME

ABORT JDATE syscon
CHECKPT LOADRER SYSTENM

CLOoCK MEMORY TINE

CONTRLC MESSAGE TRANSR

DATE RECALL -

Input/Output Macros using CPC: (CPSYS

BKSP READIN SKIPF
BKSPRU READN UNLOAD
CLOSE READNS WPHR
CLOSER READSKP , WRITE
EVICT REWIND WRITEC
FILEB REWRITE WRITEN
FILEC ) REWRITEF WRITEF
LABEL REWRITER WRITER
OPEN RFILEB WRITIN
POSNF RFILEC WRITOQUT
READ . RPHR

READC - SKIPB

Recbrd Manager Internal Text: RMNCOM

Contains macro. micro. and symbol definitions used within
Record Manager modules.

Installation Parameters: IPARANS

Contains installation parameters as symbal and micro definitions.

\
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Loéder Request Macros: LMACOM
Contains two macros: LOADER and LDREQ.

Permanent File Macraos: PFCOM

7

ALTER EXTEND PURGE
ATTACH FDB RENAME
CATALOG PERM SETP

Peripheral Processor

Contains many system

System Definitions: PPSYS‘

symbols and micros. and the following macros:

that use the Record Manager.

ADK CRI LDK
BIT ENM PPENTRY
CEQuY JOBCARD SBK
CNICRO LDCA UJdk
Integrated Scheduler Macros: SCHCOM
CISO SCHL 0K SCHSTOR
ENTRY3Y4 SCHSAVE STREQ
LDu
Indexed Sequential Interface Macros: SISICOM
ACCESSK OPENYLD SETBLKI
ACCESSN REPLACE SETCOLL
DELETE REPOS SETERR
FORCEU SEEKL SETFET
INSERT SEEKS SETKEY
OPENNEU SETBLKD TERMNAT
Record Nanagar~Def€nitions: ERMCON

Contains macro- micro. and symbol definitions for user programs



TEXT CVERLAYS.

The S{CPE sysrtem text overlays cantaln various combinations of the
commen decks» as shown below:

CPCTEXT

IOTEXT
IPTEXT
LDRTEXT
PFMTEXT
PPTEXT

SCHTEXT

SCPTEXT

SYSTEXT

TXTLRNM

System text for central processor programs using CPC.
Common decks ACTCO0M. CPSYS. amd SISICONM.

System text for central processor programs using Record
Manager. C(ommon decks ACTCOM and LRMCON.

Installation parameter system text. Contains a single
macros IPARAMS. whose body is the IPARAMS common deck.

System text for central processor programs using Loader.
Common deck LNACOM.

System text for central processor programs using per-
manent files. C(ommon deck PFCON.

System text for pericheral processor programs. (ommon
deck PPSYS.

System text for central and peripheral processor programs
interfacing with the Integrated Scheduler. C(ommon deck
SCHCOM.

System text for central and peripheral processor programs

“in SCOPE. Common decks ACTCOM. CPSYS.+ and PPSYS.

System text for central processor programs. This is the
default system text used by COMPASS when no S or G
parameters are specified. It can be identical to either
CPCTEXT or IOTEXT- at installation option. In the re-
leased system. SYSTEXT is equal to IOTEXT.

System text for Record Manager modules. Common decks
ACTCOM and RMCONM.

In addition to the above system texts provided by SCOPE. the follow-
ing system texts are provided by product set members.

ALGTEXT
FTNMAC

SMTEXT

Contains COMPASS coded macros used to expand applica-
tion areas of ALGOL-LO.

Contains macros used by COMPASS object programs produced
by the FORTRAN Extended compiler {FTN}.

Contains macros for central processor programs that call

‘the SORT/MERGE system.
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TEXT
actcont 1| CPSYS| IPARAMS scHconisncon | STSTCOMALGTEXT
TOTEXT X
CPCTEAT X X
SYSTEXTE ___x..1 .,....h‘....usez:..selec:ed...xmlﬁ T=X¢ sstem_default) b i .
X i X__juser sel N X
IPTEXT
X
LDRTEAT
PEMTEXT g
PPTEXT
SCdTEXf  X
SCPTEXT{ X X
SMTEXT X
TXTLRM X
ALGTEXT‘ % X
SYSTEM TEXT
COMMON DECKS {
Y
R 0t
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PP PROGRAM NAME RESERVATIONS

Routine Name

Af
"ABS
ACE
ACT
ADS
AUX
ccp
CEA
CED
CEJ
CEM
CEY
CIO
CKP
CLO
COM
CON
CP1
CR1
CY1
pt
D00
DF4
DF7
DF8
DIS
DLE
DIM
DMP
DMT
DSD
DSM
Dsp |
DTS -
EXG
EPF
ESB
EST
FAD
FNT
GBJ
GEJ
GPF
HDS

+Zero-filled.

Description

Stack processor segment

Dump CM — absolute address

Advance control card

Helper for program ACCOUNT

ADDSET processor — add member to PF set
Utility helper

7000 station routine

Deadstart PPO save program

- Deadstart PP control program

MTS coldstart bootstrap

Central error manager for ECS

MTS coldstart bootstrap

Circular 1/O processor

Saves information necessary to restart a checkpoint job
Dummy program used to call CIO

Deadstart option matrix

INTERCOM connect file to remote terminal
C.E. 415 card punch test

C.E. 405 card reader test

Resets FNT of file being processed by restart
Deadstart dump

Diagnostic for COBOL

- C.E.-3234 test

C.E.-3553 test
C.E.-808 test
Console display program for a control point

-C.E. diagnostics

DELSET processor — delete member from PF set
Dump CM

Deadstart dump for 60x, 65x drivers
System display

Dismount pack

ROUTE/DISPOSE function processor
Deadstart dump for 66x drivers
Private pack closing 1EJ

Send audit information to CM
Reconfiguration cleanup

Deadstart equipment configuration
INTERCOM

INTERCOM-FNT alter routine

- INTERCOM-274 Graphics begin job

INTERCOM-~274 Graphics end job

GETPF(MMF)
Help deadstart

k=15
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PP PROGRAM NAME RESERVATIONS (CONT'D)

Routine Name

IAP
IEF
IRP
up
JAC
DP
LBL
LDC
LDL
LDV
LDW
LOC
LPF
LPT
LP1
MAC
MDI
MDR
MEM
MES
MNT
MSD
MSG
MTR
MTT
MUJ
NSV
OPE
P !
PFA
PFC
PFD
PFE
PFP
PFR
PFS
PPI
PRM
QAC
QAJ
REQ

RMS
RPV
RST

TZero-filled

Description

INTERCOM -initiate another program
Routine for CEFAP

Deadstart RMS stack processor
INTERCOM initiate user program
Job queue acquire information

‘Job dependency count decrementor

LABELMS header

LDCMR utility helper
Loader utility program
Loads CPU absolute overlays

Loads CPU absolute overlays in.conjunction with LDV

Load octal corrections

In conjunction with LOADPF, reloads permanent fﬂes

C.E. 501 line printer test

C.E. 512 line printer test

INTERCOM

Used by EDITLIB to handle I/O involved in changing and moving directory
Deadstart 66x driver

Process memory function

INTERCOM writes messages to remote texmmal
MOUNT processor

Direct Access Module of Record Manager
Issues dayfile messages

Monitor

C.E. 60X tape test

INTERCOM  multi-user job

PP helper for CPVSN processor

- Dummy program used to call CIO

Deadstart pre-addressed 6603

Permanent file manager ATTACH function
Permanent file manager CATALOG function
Attaches Permanent File Directory to control point
Permanent file manager EXTEND function
Permanent file manager PURGE function
Permanent file manager RENAME function
Permanent file manager POSITION function
Reserved

_ Permission checking function

1/Q queue acqmre file-

Reserved }

Makes noneaﬂocatable device assignment and formats FNT entries for allocatable devices
in response to REQUEST control card or a REQUEST macro call

Routine for CERMS

Reprieve central program

Restores control point area of restart job



PP PROGRAM NAME RESERVATIONS (CONT'D)

Routine Name Description

RWE INTERCOM  Checks for INTERCOM job

SLT Reserved '

SPF : SAVEPF(MMF) ' :

SRB Used by EDITLIB to complete the disk address of a record
SSC Sub-system call

SSF Sub-system function

SSH Station system helper .

STL ' Deadstart system execution PP resident

STS Used by CP program to obtain certain status

TAT PF set table system access

TBL INTERCOM  Get table

TDR Deadstart MT-NT tape driver

TDS Terminate deadstart '

TPF Transfer permanent files and permanent file table
TPT Transfer permanent file tables

T76 INTERCOM

Uxx Reserved for installations

VSM STIMULATOR routine

XDQ PP portion of dump queue

XRO PP portion of restore queue

nUx Reserved for installations

0ZA-0ZS LCC drivers

0ZT-0ZZ LCC initializer

0Z1-0Z9 LCC drivers

1AB Identifies recovered jobs

1AJ Advance job

1BR INTERCOM  Buffer Manager

1BT Blank label tape routine

1cC ESP communication processor

1CI INTERCOM  Queue Manager

1CL Close function for all non-tape or non-permanent files
1CR Tape read recovery — write CM for 9-track tapes
1Cs Tape read recovery — write CM for S tapes

1CT- Tape read recovery — write CM for SCOPE tapes
1C9 Write CM for tape read recovery — NT SCOPE tapes
1DA Process private packs

IDF Dump dayfile

1DL Overlay loader and dayfile message processor for DSD
1DM Device queue manager

1DS INTERCOM  Hdisplay

1DU DUMPF initialization

1EJ End of job processor

1EM Formats hardware error message for stack processor -
1FC Creates an RB entry for PFC

1GJ INTERCOM

1IGM Issues GOOD MORNING when time changes from 23.59 to 00.00
1GR INTERCOM

1iB Initiate batch job from input queue
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PP PROGRAM NAME RESERVATIONS (CONT'D)

Routine Name

11D
1IM
11Q
1IR
118
11U
111
1IT
331
11X
IMF
IMH
1IMM
IMT
INO
INR
INW
IN2
IN3
INS
1Qp
1PC
IPD
1PF
1PG
173

1PK

1PL
1PS
1PT
iP1
1P2
1P3
1P4
1QF
1QM
1QP
IRC
i1RN
1RP
1RQ
1IRS
IRT
1RV
1R2
1R3

Description

INTERCOM  Send dayfile message to terminal, complete swap
INTERCOM = Send message to terminal
Initiate JANUS. control point

Main JANUS routine; drives readers punches, printers, etc.
Initialize overlay setup

Called by JANUS to backspace print file
INTERCOM'  Initialization

Integrated tape driver for (66x) main overlay
INTERCOM Initialization

INTERCOM

Multtifile positioning routine

Tape scheduling/prescheduling routine
Multi-mainframe job queue manager

Long record stranger tape driver

Tape read recovery noise record verifier

NT read driver

NT write driver

Tape noise record read recovery, read forward 1
Tape noise record read recovery, read forward 2
Notify station of SPOT completion -

File open routine for non-tape files

Close permanent file mass storage

Called by PFA to either enter event stack, call another PP routine, or swap out

Permanent file error recovery

PURGE(MMF)

INTERCOM  Process job card

PF set coordinator

Dummy plot program

7000 Station routine

INTERCOM = Low speed remote batch processor
Tape recovery to LGR positioning driver

Tape recovery write driver

Tape recovery verification driver

Tape recovery to LGNR positioning driver

I/O file manager

INTERCOM = Check for MUJ swap-out completion
INTERCOM  Quantum calculator and MUJ servicer
Restores field length of a checkpointed job v
Ages queues, manages RBT chains and statuses tape drives-
End of reel processor

REQ overlay

Read stranger tape driver

Read SCOPE tape driver

Tape I/O read recovery driver initializer and terminator
Tape read recovery — tape parity error recovery 1
Tape read recovery — tape parity error recovery 2
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PP PROGRAM NAME RESERVATIONS (CONT'D)

Routine Name

1R9
18I
180
1SP
1sX
185
1TF
173
1TO
1Ts
VG
1WB
1W1
1ws
iw9
1XG
1XP-6XP
1ZA-1Z9
2CC
2CS
2CU
2GJ
2IA
21B
2IC
2ID
2L
210
2IR
218
AW
2AY
2AZ
pASl
2LP
2ME
2PA
2PC
2RC
2RP
28T
2TA
2TB
2TC
PA'A]
2wB

Description

SCOPE tape 9 track (659) read tape driver

Routine to swap-in or roll-in a job

Swap-out or roll-out a job

Mass Storage I/O processor (stack processor)

Error message and abort function for stack processors
Load and execute 1SP or 3DO at second entry

" Tape forward motion routine

Translate job card

Tape open routine

Tape sampler

STIMULATOR routine

INTERCOM  Wideband driver

SCOPE internal tape write driver

Stranger tape write driver

SCOPE tape 9 track (659) write tape driver
INTERCOM  1XP overlay used for graphics
INTERCOM High speed EXPORT processor
INTERCOM drivers

1CI overlay -~ process command

1CI overlay — create user table

1CI overlay — create user table

INTERCOM

66x read driver for L tapes

- 66x write driver for L tapes

66x read driver for 7-track coded SCOPE tapes
66x write driver for 7-track coded SCOPE tapes
66x labels and tape module

Submodule for 310 — 3IL

66x basic read overlay

Reservoir of routines for 115

66x basic write overlay

Modified 2IW for station write

Modified 2IR for station read
INTERCOM overlay to 111

3256/3659 driver for an on-line print file
INTERCOM—Message sending routine
PFA utility processor

3446 card punch driver

3447 card reader driver

Overlay to 1RP-End-of-reel processor
MMF CIO staging processor

Automatic tape assignment overlay

All backward tape motion

Extended trailer label group processor
Translate job card

INTERCOM overlay to 1WB

b=~19
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PP PROGRAM NAME RESERVATIONS (CONT'D)

Routine Name Description

3D0O Initialize allocatable device file

3iC 66x close processor

3IE 66x basic error processor

3IF 66x multi-file processor

31 66x system initialization

3IL 66x label write processor

3M 66x message processor

310 66x open processor

3P 66x positioning within a logical file

3IR 66x read error recovery

v 66x close volume processor

3w 66x write error recovery

31Z 66x station header and trailer label processor

3LX INTERCOM = Overlay to 1LX

3ME INTERCOM  Overlay to 2ME

3PA PFA swapper status check segment

3PM Segment of IP1 used for holding code for future use _
3P0 _ Segment of IP3 that processes uncorrectable parity error GO or RECHECK code
3PS . Segment of P4 used for holding code for future use
3RQ REQ overlay containing 2TACOM

3SP Stack processor for 6603-1 driver

35Q Stack processor for 6638 driver

ER Stack processor for 854 driver

38T Stack processor for 6603-I1 driver

3sv Stack processor for 821 driver

3sw Stack processor for 841 driver

38Y Stack processor for 844 driver ; _
31T INTERCOM  Transmit data from CPU to terminal
3T1-3T2 INTERCOM - Overlays to 3TT

3WB INTERCOM overlay to 1WB

4AM ADSETT add mumber overlay

4D0 Process device independent requests for allocatable devices
4ES - Enter stack request

41LB ANSI standard label processor

41LC 3000 label processor

41X INTERCOM ~ Overlay to 1LX

4WB INTERCOM overlay to 1WB

3CP IRP overay ~ 6603-1 driver

5CQ IRP overlay —~ 6638 driver

5CS IRP overlay — 854 driver

5CT IRP overlay — 6603-11 driver

5CV IRP overlay — 821 driver

SCW IRP overlay — 841 driver

5CY IRP overlay — 844 driver

5DA TInitiate or destroy file on private pack

51X INTERCOM overlay to 11X :

SWB INTERCOM overlay to 1WB

6BM Billing message overlay
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PP PROGRAM NAME RESERVATIONS (CONT'D)

Routine Name

6BR
6BW
6CR
6CW
6LC
61M
61X
6L1
6L2
613
614
6L5
6L7
6MD
6NO

6PA
681

6RD
6PM
6WM
7EC

7ID

7NO
7RQ
7SN

7T1

7T2
TW1-TW2
8AA-BA9
8BA-8B9
8CA-8C9
8DA
8DB
8DC
8DD
8DE
8DF
8DG
8DH

8DI

8DJ

8DK
DL
8DM
8DN
8DO
8DP
8DQ

Description

ANSI label processor read function code overlay

4LB overlay

3000 label processor read function code overlay

3000 label processor write functon code overlay

Segment of 4LB or 4LC to load conversion table into MMTC
Segment of 4LB used to construct tape label messages

INTERCOM overlay to 11X

4LB overlay to convert. PRU count

BCD conversion table overlay for 4LB .

41LB overlay to check that proper conversion table is in the MMTC
4LB overlay for debug message writer .

4LB overlay to format the label information

4LB overlay to pack and write label to tapes table

Dummy EDITLIB overlay

Tape error recovery debug segment assembled to give more detail about segment being

-read by INO

Prints system bulletin before header

Process swap-in parity errors

Disposed file accounting overlay

Permanent file accounting overlay

Qutputs dayfile error messages for I/O requests

. Generate ECS buffers

Auxiliary error processor for RMS /O

Debug routine

REQ Set Processor

1AJ Set Processor

ASCII/Display code conversion table

EBCDIC/Display code conversion table

Overlay for 6WM

Reserved

Reserved

C.E. Reserved names

A, 1, J display overlay for DSD (dayfile buffers, REQUEST cards, JANUS)
B display overlay for DSD (control point status)

C, D, G display overlay for DSD (central memory)
Reserved for DSD

E display overlay for DSD (squipment status table)

F display overlay for DSD (file name table)

Reserved for DSD

H display for DSD (1/O queues)

Reserved for DSD

Reserved for DSD

K display overlay for DSD (pointers and control point area)
L display overlay for DSD (central programmable)

M display overlay for DSD (PP communications area)

N display overlay for DSD (Breakpoint)

O display overlay for DSD (operator message)

P display overlay for DSD (iapes table and VSN previewing)
Q display overlay for DSD (INTERCOM status)
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PP PROGRAM NAME RESERVATIONS (CONT'D)

Routine Name Description

8DR R display overlay for DSD (JDT tables and queues)

8DS S display overlay for DSD (job control area)

8DT T display overlay for DSD (transfer statusdinked mainframe)
8DU U display overlay for DSD (ID table)

8DV V display overlay for DSD (RMS)

sDW W display overlay for DSD (pack requests)

8DX X display overlay for DSD (ECS memory)

8DY Y display overlay for DSD (command format dictionary)
8DZ Z display overlay for DSD (display dictionary)

8D0-8D4 DSD :

SEA-8F4 DSD (Linked mainframe displays)

8FA-8PS Reserved

8GO Loaded by 1R3 when GO or DROP operator decision necessary during tape processing
8NO Segment to IN3. that writes debug messages ta dayfile if IP.DBUG=1
8PT INTERCOM  Overlay to 1PT

8PU-8W9 Reserved

8T3 QOverlay to load MMTC memory

8XA Channel commands overlay for DSD

8XB ~ Debugging commands overlay for DSD

8XC PPU calling control points requests. commands overlay for DSD
8XD Equipment status commands overlay for DSD

8XE Control point commands overlay for DSD

8XF Deadstart comunands overlay for DSD

8XG Priority and tape staging job control commands overlay for DSD
8XH INTERCOM commands for DSD .
8X1 ' Miscellaneous commands overlay for DSD

8XJ Miscellaneous commands overlay for DSD

XX Tape scheduling commands overlay for DSD

8XL Operator action manager commands overlay for DSD

8XM Error flag commands overlay for DSD

8XN CP-PP interlock commands overlay for DSD

8X0 Initiate system jobs comnmand overlay for DSD

3XpP Tape assignment command overlay for DSD

8XQ - Bring up displays command overlay for DSD

8XR Divert a file command overlay for DSD

8XS Segment debug command overiay for DSD

8XT Segment debug command overlay for DSD

8XU RMS commands for DSD

XV Logical ID command overlay for DSD

8XwW ‘ENID command overlay for DSD

8XX-8X7 Reserved for DSD

8X8 DSD command syntax table

8X5 Reserved for DSD ‘

8YA-8Y9 DSD (Linked mainframe commands)

8ZA-8729 INTERCOM PP drivers

9AA-9PS Customer Engineering

9PT INTERCOM

9PU-9Y9 Customer Engineering

9ZA-979 INTERCOM




Le
2.
3.
Yo
5.

q-

10.

STUDY QUESTIONS
Coding Conventions -~ Section VI

D+RA is a system symbol which defines

W.PPMESY is a system symbol which defines

M«DPP is a system symbol which

P«LIB is a v . — to the Library in SCOPE-

D«FL is a storage location in the PP which contains the Feild
length of the job which requested the PP-

{AY} True
{B} False

A system text is a source file for COMPASS.

{A} True

{B} False
System Texts contain

{AY MACROS

{B} MICROS

{CY Commonly used symbols
{D} All of the above
{E} None of the above

System texts may be listed-

{A} True
{B} False
PP program names may begin with .

PP Program names generally indicate
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STUDY QUESTIONS
Coding Conventions - Section VI

D-RA is a system symbol which deflnes a3 JV!&/ ce,///n a P}’

We PPHES% is a system symbol which defines Q /weSSode Au{
M-DPP is a system symbol which is‘u‘; Cecie gv erap PP .

P.LIB is a __ PQIM+&k' _.to the Library in SCOPE~

D-.FL is a storage location in the PP which contains the Feild

length of the job whi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>