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IOCS Characteristics

Basic Operating System

adjacent; within 1 volume, the sets need not be adjacent and
more than one volume is permissible. (Except on work files).
Only one volume need be in line at one time.

checked to see if it is within
extent limits only on 16K

5/360 Basic Programming Support
8K Disk 16K Tape/16K Disk 8K Disk/16K Disk
File Organization Sequential Sequential Sequential Direct (DAM) Index Sequential (ISFMS)
Primary Macros GET/PUT GET/PUT GET/PUT,READ/WRITE READ/WRITE READ/WRITE (Random)
DTFSR DTFSR DTFCN, DTFCD, DTFPR, DTFMT, DTFDA GET/PUT  (Sequential)
DTFSD (Disk), DTFSR DTFIS
Wil With
Record Formats GET/PUT READ/WRITE
Fixed Unblocked X X X X X X
Fixed Blocked X X X 10CS handles as unblocked.
User must deblock and block. X
Variable Unblocked X X X
Variable Blocked X X X
Undefined X X X X X
1/0 and Work Areas 1 1/0 1 1/0 1 1/0 1 1/0
1 1/0 & work 1 1/0 & work 1 I/O&work] 1 1/0 1 1/0 & no work 1 1/0 & work
2 1/0 2 1/0 2 1/0 Work required to load or
2 1/0 & work 2 1/0 & work 2 1/0 & work| add records
DASD
Key Requirements
(External) Without keys Without Keys With or Without Keys Keys Required
Indices None None None. Uses track & record Master - optional-immediately
references (key or physical precedes cylinder index
location).
Multi track search to end Cylinder - located anywhere
of cylinder if using key. except cylinder on
which data is stored. If
Additions and/or o Rewrite the file Rewrite the file With key reference - I0CS more than one cylinder
overflows g can indicate no room & user is required, all must be
D% provides OF routine in same disk pack.
q? With location reference - Track - begins on 1st track of
entirely user responsibility; cylinder it indexes; may
QQ traditional chaining is com- require full track,
< mon method partial or more than
Q one track; data follows
g Cylinder OF area, independent OF
area or both may be specified. If
no room in specified area, branch
to user's routine.
Data Location 1 or more sets of limits. Within each set records must be Entire file on line; address

1 extent for prime area on 1 pack.
If area exceeds 1 pack the additional
extents must be adjacent and on line.
Volume table of contents (VTOC) can
interrupt prime data only on cylinder
zero.

Devices Supported 1442 1403 1015 (inquiry) 1442 1403 2671 2260%+
2501  1404% 1052 2501 1404* 2701/2/3 with ** 2400
2520 1443 2400 2520 1443 1030 1060 2311 (8K/16K disk)
2540 1445 2671 2540 1445 1050 2740 2321%*
1285 1285 1015 (inquiry)
*Continuous form only 1052
** 16K disk
Reference Manuals C24-3354 C24-3361 (8K) C24-3430 (16K tape)
C24-3555 C24-3372 (8K) C€24-3427 (16K disk)

Tape File Labels - BPS & BOS

Standard

Required - 1 standard volume label per reel
- 1 standard file header & 1 standard file trailer per logical file
These labels are fixed in length & format & processed by I0CS

Additional - Up to 7 additional volume labels
- Up to 7 additional file headers and up to 7 additional file trailers

The volume labels are fixed in length but not format. The file labels are fixed in length, identifier & format. All are bypassed by IOCS unless user

desires to provide physical IOCS routines.

- Up to 8 user header labels and up to 8 user trailer labels

These are fixed in length and identifier but not in format. IOCS reads and writes and passes to user processing routine.

Non-standard - Unrestricted in size, format or identifier
User supplies all routines (physical I0CS). If tape mark follows labels & no checking is required, IOCS can position to first data record. On output
CLOSE puts tape mark after last data record before trailer & after trailer.

OPEN puts tape mark after header label unless DTF specifies none.

Unlabelled - Input: If no tape mark, first record is processed as data
Output: Assumes output tape is unlabelled and writes tape mark unless DTF specifies none
Unlabelled tapes can be read backwards only if written on §/360, not in data conversion mode and have a tape mark as the first record

/“wl{ Labels - see System/360 Label Formats
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S/360 DATA MANAGEMENT (IOCS) - OPERATING SYSTEM

Organization Sequential Partitioned Indexed Sequential Direct Telecommunications
Access Method QSAM BSAM BPAM QISAM BISAM BDAM QTAM BTAM
LOAD SCAN
Primary Macro GET,PUT |READ READ,WRITE | PUT SETL READ READ GET READ
Instructions PUTX WRITE FIND;STOW GET, PUTX | WRITE WRITE PUT WRITE
Synchronization of Automatic | CHECK CHECK Automatic |Automatic | WAIT WAIT Automatic WAIT
Program with Input-
Output Device
Record Format Logical F, V| Block Block (part Logical Logical Logical Block Message segment | Block U
Block U F,V,U of a member F,V F,V F,V F,V,U of Block, U
F,V,U)
Buffer Creation and | BUILD BUILD BUILD BUILD BUILD BUILD BUILD BUFFER BUILD
Construction GETPOOL | GETPOOL| GETPOOL GETPOOL |GETPOOL | GETPOOL {GETPOOL GETPOOL
Automatic | Automatic | Automatic Automatic | Automatic | Automatic | Automatic Automatic
Buffer Technique Automatic; | GETBUF | GETBUF Automatic:| Automatic: | GETBUF GETBUF Automatic: GETBUF
Simple FREEBUF| FREEBUF Simple Simple FREEBUF | FREEBUF |Chained FREEBUF
Exchange Dynamic Dynamic Segment Dynamic
FREEDBUF| FREEDBUF FREEDBUF
Transmittal Modes | Move - - Move Move - - Move -
(work area/buffer) | Locate Locate Locate
Substitute
1442 2301
2501 1403 2671 1015 2302 2321
Devices 2520 1404%* 2701/2/3 with 1052 2303 22_50
Supported 2540 1443 1030 1060 2400 2311 2260
*continuous form only 1285 1445 1050 2740 7340 2314 2280/1/2
Reference Manuals C28-6535 C28-6537 C28-6553

F = fixed

V = variable

U = undefined
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NON-SYSTEM/360

1I0CS TAPE
1440/1311 1410/7010
7040/7044 7090/7094 7070/7074 7080 1460/1301 1401 1460 1410 Operating System
Minimum Record Size 3 words 3 words 3 words 15 5 13 13 13 13
Maximum Record Size 2000 words | 2000 words | 9999 words 9995 999 999
Maximum Block Size 2000 words | 2000 words | 9999 words 39995 9999
Fixed-Length Unblocked Records Type 1 X X Form 1 Form1l |Form1l |Form1l Form 1 Form 3
Block Character Count Pos. 1-4
in block
Record Mark Required Option GET,PUT GET,PUT
Fixed-Length Blocked Records Type 1 X Form 1 X Form 2 Form 2 |Form 2 |Form 2 Form 2
Record Mark Required X X X X X X
Padding Required Option X X X X
Variable-Length Unblocked Records Type 2 X X Form 3 Form 3 |Form 3 | Form 3 Form 1 Form 3
Record Mark Required X GET, PUT | Option GET,PUYGET,PUT | GET,PUT| GET,PUT
Record Length Indicator BCD Tape Only - in Pos. 1-5
first word in record in record
Block Length Indicator Pos. 1-3 Pos. 1-4
in block in block
Block Factor Pos. 4-5
in block
Variable-Length, Variable Block Factor, Type 2 X Form 3 X Form 4 Form4 |Form4 |Form4 Form 4
Maximum Block Size
Record Mark Required X X X X X X
Record Length Indicator BCD Tape Only - in X Pos. 2-5 | 3 pos. in | 3 pos. 3 pos. in| 4 pos. in | Pos. 14
first word in record in rec. rec. in rec. |rec. rec. rec.
Block Length Indicator Pos. 1-3 { Pos. 1-4 | Pos. 1-4{ Pos. 1-4] Pos. 1-4 | Pos. 1-4
in block | inblock |[inblock |inblock |inblock | in block
Block Factor Pos. 4-5
in block
Variable-Length Records, Fixed Blocking Form 2
Factor
Maximum Record Size Specified X
Record Mark Required Short Rec.
Variable-Length Sections, Variable-Length Form 4
Records, Fixed Block Factor
Maximum Section Length Specified X
Record Mark Required Short Section|
Recording Mode
6-bit (move) X X X X Move Move Move Move Move
8-bit unpacked (load) X X X
8-bit packed Disk Disk
Hypertape Hypertape,
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NON-SYSTEM /360

IOCS DISK
1405 1301 1311
1410 7040/7044 |7090/7094 | 7070/7074 7080 1460 1410 | 1401,1440 1410
Fixed-Length Unblocked Records Form 1 Type 1 X X Form1l | Form1l | Form1 Form 1
Record Mark Required GET,PUT Option Option GET,PUT
Fixed-Length Blocked Records Form 2 Type 1 X Form1l |X Form 2.} Form 2 | Form 2 Form 2
Record Mark Required X X GET, X GET,PUT| X
PUT
Padding Required X Option X X
Block Length Indicator Pos. 1-4 in block
Variable-Length Unblocked Records Type 2 X X, Form 3* Form 3
Record Mark Required X Option GET,PUT
Record Length Indicator In first word of Pos. 1-5 4 pos. in rec.
record in rec.
Block Factor Pos. 4-5
in blk,
Variable-Length, Variable Block Factor | Form 4 Type 2 X Form 3 | X Form 4 | Form 4 | Form 4 Form 4
Record Mark Required X X X X X X
Record Length Indicator 1to 4 pos.| In first word of X Pos. 1-5| 3 pos. 4 pos. 3 pos. 1 to 4 pos.
in record record inrec. [inrec. |inrec. |inrec. in rec.
Block Length Indicator Pos. 1-4 Pos. 1-3| Pos. 1-4f Pos. 1-4| Pos. 1-4 | Pos. 1-4
in block in blk. | in blk. in blk. | blk. blk.
Block Factor Pos. 4-5
in blk,
Recording Modes Used
6-bit (move) Move X X X X Move Move Move Move
8-bit unpacked (load) X X X ! Load
8-bit packed - X X
Available positions per track
6-bit 1000 2796 2796 2780 2800 2800 2800 2000 2000
8-bit unpacked 880 2160 2160 2150 2165 2165 2165 1800 1800
8-bit packed 4300 4330
Full track mode (special) 2980 2980

* 1410 form 3 record treated as a form 1 record.




These charts present the character sets used by IBM System/360 programming
languages, chain and train printers, and typewriter-printers, They also include
the character sets used by some current-system equipment for cases in which such
equipment is used with, or as part of, a transition to System/360.

EM System/360

Gharacter Sets

SYSTEM/360 PROGRAMMING LANGUAGE CHARACTER SETS

SYSTEM/360 PROGRAMMING LANGUAGE CHARACTER SETS

PROGRAM ACCEPTABLE SOURCE LANGUAGE CHARACTERS COMMENTS (1}

LANGUAGE TOTAL | ALPHA | NUMERIC SPECIAL CHARACTERS
|assembler(2) 51 A-Z 0-9 $ #@+-,=.*(0'/& % | Any EBCDIC character |-
Basic Assembler(2) 45 A-Z 0-9 4.y o * () % | Any EBCDIC character
IcoBOLA3) 51 A-Z 0-9 $ -, () 3¢ % | Any EBCDIC character
FORTRAN (E) 48 |a-z, 30 0-9 se=at () / : % | AnyEBCDIC character
FORTRAN (H) 49  la-z,3(8 0-9 ta,= 00" /8 6 | AnyEBCDIC character
[PL/1 (60-char, )(5 60 A-Z, 3@ # 0-9 +-, *(}'/&><¢;: %~ 1-? % | AnyEBCDIC character
[PL/1 (48-char, ) )| 48 A-Z, 8§ 0-9 +-, “()'/ % | AnyEBCDIC character

NOTES:

(1) A ble charactersin are those in the source language plus those in this column, providedthe I/Odevice is

capable of handling these characters.
Character constants and character self-defining terms may be represented by any EBCDIC character,
1In a non-numeric literal in System/360 COBOL, any EBCDIC character except the quotation mark may be used.
(However, such characters may not be acceptable to other COBOL Compilers). The EBCDIC codes for @ $ and
# may be used for in for 1 COBOL for overseas use.
In both levels of System/360 FORTRAN, $ is an optional alphabetic character.
The following character(s) and/or operatur(s) available in the 60-character set of PL/I are replaced as follows
in the 48-character set:

% d= a= <= < ot & N

PL/1 (60-character set)» >
PL/I (48-character set)> // GT GE NE LE LT NOT OR AND CAT

(2)
)

4)
(5)

e es

CHARACTER SETS FOR IBM 29 CARD PUNCH AND IBM 59 VERIFIER

EXPANDED KEYBOARD MODELS

The IBM 29 Card Punch, Models A12,A22, B12 and B22, and the IBM 59 Verifier, Model 2, have an expanded character set. Each character can be punched or verified
with one key depression, For prmtlng versions of the IBM 29, each character is printed as well as punched with the single key depression. These expanded keyboard

models have 64 characters consisting of 26 alphabetic (A-2), 10 numeric (0-9),a space bar (no punches), and the g 27 special
Card Code—> 12 12-8-3 12-8-4 11 11831184083 -8-4 0-1 8-3 8-4 12-8-2 12-8-5 12-8-6 12-8-7 ‘11-8-2 11-8-5 11-8-6 118708208508608782u§_6u
Character —> & < - / 4 @ ¢ + ] ] ) ; = (blank —

space)

The 64-character set of expanded keyboard models may be replaced by any one of the 48-character sets A-K shown on reverse side. The keyboard is

still a 64-character keyboard, but only 48 characters have identified keytops (and only 48 characters can be printed). When duplicating, all 64

characters can be punched, and only these 64 characters should be duplicated to avold damage to the code plate.

NUMERIC KEYBOARD MODELS. '

The IBM 29 Card Punch, Models All, A21, B11 and B21, and the IBM 59 Verifier, Model 1, have a numeric keyboard with 12 keys, The numerics 0-9 and
only those special characters with ""12" or "11" punch coding can be punched (and printed on the printing version) or verified with a single keystroke. Other
characters require dep of the h key. All 64 mentioned above can be punched when duplicating.

CHARACTER ARRANGEMENTS for System/360 Printers

[ NOMINAL SOURCE CHARACTERS APPLICABLE
ARRANGEMENT _ |SPEED (LPM) {TOTAL|] ALPHA| NUMERIC SPECIAL CHARACTERS(6) MACHINES
1403- 1403 CHAINS
Standard Chains/Trains| 2,7  3,N1 1403 Models 2, 7;
1404-2 All 5/360 Models
AN 600 1100 | 48 A-Z 0-9 /@#0.+*$-%, &
HN 600 1100 | 48 A-Z 0-9 /U=)+*8-(, & 1404 Model 2;
5/360 Models 30
Universal Character Set ()| 1403-  1403- A
Chains/Trains 12 3,N1 | 40 and 50 Only
PCS-AN 600 1100 | 48 A-Z 0-9 /@#a.+*$-%, &
PCS-HN 600 1100 48 A-Z 0-9 Jr=)ert$-(, &
PN and QN (8) 500(8) 950 | 60 A-Z 0-8 | /' =) s%8-(.&"—:1>24%@<;— L}}%%vxdlm
RN (g) 500(8) 950 52 A-Z 0-9 /' =).+*$-(,&n +%@ Al s/sgoeMoéels
- - ' g " ‘ .
SN (8) 392 10 84 :.ZZ 0-8 / ).+*8-(, & 1a?:%@¢; except 20 and 67
273 570 | 120 -Z - ' T " ' ;-
™ A I AR o M TSR S S an 1403 Model N1;
RIS Nty All S/360 Models
XN (Chain Only) 692 — 40 A-Z 0-9 BETHER
YN (Train Only) (8) — 1250 | 42 A-Z. 0-9 # . *$-
IBM 1443 Sets Model N1 [1443 Model N1;
13-Char. Set 600 13 —_ 0-9 L All §/360 Models
39-Char., Set 300 39 A-Z 0-9 .8 , except 20 and 67
52-Char, Set(Std.) 240 52 A-Z 0-9 /@4 .&*$-%,+() "=
63-Char. Set 200 63 A-Z 0-9 J@#S . &*$-%, +() =:;:><_I—.nm
IBM 1445 Sets Model N1 1445 Model N1;
14-Char. Set 525 14 —_ 0-9 .o*$- 5/360
42-Char. Set 240 42 A-Z 0-9 / R Model 30 Only
56-Char. Set (Std.) 190 56 A-Z 0-9 / < *$- L1123 LS5L7AA0NMm
TBM 2203-A1 Sets 2203 Model A1;
13-Char. Set 750 13 — 0-9 Lo - 8/360
39-Char, Set 425 39 A-Z 0-9 .08, Model 20 Only
52-Char. Set 350 52 A-Z 0-9 /@40, &*$-%,+() '=
63-Char. Set 300 €3 A-Z 0-9 /@#¢ . &*$-%,+() -=:;.><_I—-"-b—|
Note: In this table b is not a character; rather it indicates a blank space

NOTES;

(6) The codes that cause these characters to print are the EBCDIC codes of System/360; each character has its own internal and card codes;
that is, there are no dual characters. For example, in non-System/360 the dual characters % and ( have the same card code (0-8-4) and
the same internal code ( A84 ); in System/360 % is represented by card code 0-8-4 and by the internal code HEX 6C, whereas ( is
represented by card code 12-8-5 and by the internal code HEX 4D.

The Universal Character Set (UCS) feature for the 1403 Models 2, 3, and N1 provides printing of any set ol graphics up to a maximum

of 240. The 1403 must be attached to the IBM 2821 Control Unit (or a 2020 processing unit) to use this feature. The chain/train
arrangements shown above are the standard UCS chains and trains. In addition, the user can design chains or trains tailored to his

own needs.

The printing speeds attainable with the UCS feature are dependent on the chain/train design, format, spacing, etc. The speeds shown
above for the standard arrangements are nominal speeds for the various character sets, with continuous printing and single-line

spacing, The speeds are for full representation of the character sets. Speed for preferred arrangements (see Note 8) will be somewhat
higher. Also, the UCS feature uses an "End-of-Print Line" concept that permits i diate carriage when a printed line

is complete. Thus, printing speed is variable and can be in excess of the nominal speeds given in the table, The SRL manual for the
2821 Control Unit (A24-3312-1) provides more information on the UCS feature.

(1

(8) The QN Chain and Train (for use with PL/I) consists of 60 graphics with 45 preferred.
The RN Chain and Train (for use with COBOL) consists of 52 graphics with 47 preferred.
The SN Chain and Train {for text printing) consists of 84 graphics with 78 preferred.

‘The YN Train (high-speed alphameric printing) consists of 42 graphics with 39 preferred.

preferred set were on the chain or train,

70

Printing speeds for preferred arrangements will approach those that would be possible if only the
For example, the speed for the RN Train on the 1403
Models 3 and N1 will approach 1100 lpm, which is the speed of the 48-character PCS-AN Train,



CHARACTER ARRANGEMENTS for System/360 Typewriter-Printers (PTTC/EBCDIC)

SOURCE CHARACTERS APPLICABLE
ARRANGEMENT TOTAL| ALPHA | NUMERIC SPECIAL TYPEWRITER- PRINTERS
prrc/escoic @ tor
1052 Models 1-6 and 1052 Models 1-6
1053, 2740/2741 1053
Upshift 44 A-Z =; %> «) < e - + = 2740/2741
Downshift 44 a-z 0-9 t/ @, - $&.
prrc/escoic 19 o
1052 Model 7 only
Upshift 44 A-Z (<) **" ¢ am; "= 02> % | 1052 Model 7
Downshift 44 a-z 0-9 $/ -, &8 @
NOTES:

(9). For 1052 Models 1-6, 1053, 2740/2741 — Non-System/360 PTTC/BCD codes are compatible with System/360 PTTC/EBCDIC for BCD
-

assignments except for characters "

(10) This element provides 20 graphic changes from the Standard Dual Case Element used in a non-System/360 typewriter. It is for the 1052
Printer-Keyboard, Model 7, only as a reading board console typewriter (input/output) in a System/360 Model 40, 50, or 85 --- or as a
stand-alone console typewriter (input/output) in a System/360 Model 65 or 75. No 1051 is required for these attachments.

CHARACTER ARRANGEMENTS for Non-System/360 Typewriter-Printers (PTTC/BCD)

APPLICABLE
| _TYPEWRITER-PRINTERS
Dual Case 3
SOURCE CHARACTERS 105271053 11052/1053
ARRANGEMENT TOTAL| ALPHA |[NUMERIC SPECIAL 2740/2741 (1033 |2740/2741
Std. Dual Case Element i
Upshift 44 -2 - =5 Bmr)y Rt (£2¢, -t 4. X |
Downshift 44 a-z 0-9 t/ @, - % &. |
t
Std. Mono Case Element t
Upshift 44 A-2Z - =; %" *)ypmg: ' (x2¢, - + . X I X
Downshift 44 A-Z 0-9 /@, -5 &. !
+
Arrangement A |
Upshift 4 A-Z - >; v e las: [woa, V<. x I ox
Downshift 44 (11) 0-9 t/ @, - $&. |
Arrangement E |
Upshift 44 A-Z - =5 Brr )yt (228, -4 I x
Downshift 44 a-z 0-9 te>, /° . !
Arrangement H |
Upshift 44 A-Z - >; (s ]yd:[w2a, <. b x | x
Downshift 14 [380) 0-9 =/, =% 4. !
Typewriter Option |
Upshift 44 A-2Z - s Ber) @S (", -+ X ox
Downshift 44 () | o-9 "y, o~ & !
Slashed Zero (12) !
Upshift 44 A-2 - =3 Byt (2 ?2¢, -1« X Iox
Downshift 44 (11) 8-9 g4/ @, - &. !
Note: In this table b is not a character; rather it indicates a blank space

NOTES;
(11) The downshift alpha characters depend upon the case of the element. For Mono case, downshift characters are capitals A-Z; for dual

case, downshift characters are lowercase a-z.

(12) This arrangement is identical to the standard arrangements except that zero (0) is replaced by slashed zero(f).

IBM EQUIPMENT (Non-System/360) CHARACTER SETS

- ding A-Z, 0-
SPECIAL CHARACTER ARRANGEMENTS “:,lfm‘:; c“:f‘:ha‘:gc'}ei') 0-9 and the
Card Code — 12 12.8-3 12-8-4

Arrangement -

[ blank

blank ,

blank N

blank A

blank )
,
,
,
,
,

%

blank

REZOMBOAD >
A+
—~O-OeAononono
Car N
PANPB® O BWNGD
TR R R R R}
AT AT ARV
ESS NS CANT-AN
B N e o
R "' ' VERe®

The blank space (0-8-2) uses the multipunchkey and results in a  character on the 1403 printer.

Note: Numerical chainfor 1403, Models 1 and 2 only,
consists of the numerics 0-9 and the six special
characters1.*$-,

Note: The 1403, Models 2 and 3, and 1404, Model 2,
may also be used with 5/360, but with different
arrangements (shown on reverse side)

See X20-1719 for reference card with this information.

{

FORTRAN
COBOL

APPLICABLE EQUIPMENT
24,26, 29 (Expanded Keyboard Model)
56, 59 (Expanded Keyboard Model)
370, 380, 381 — Only arrangements A, B, andD.
gg;, 408, 409, 716, 7400

824,826 — Onlyarrangements A, B, andD.

838,7900 - Only arrangements A, B, andD.

1058 — Has its own PTTC/BCD code print plate,
A-Karrangements are available as sub-
stitutes for part of 1058 arrangement;
however, only 55 characters (total) may
thenbeused. Also, cardcodes8-1,0-8-1,
12-11-2,12-11-3,12-11-4,12-11-5,
12-11-6,12-11-7, and12-8-1 must not be
used to avoid plate damage due to overdrive.

1403 Models 1,2,4,5&6

1404 Model 2

1403 Model 3(1416) — Only arrangements A& H
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READER'S COMMENT FORM
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Your comments, accompanied by answers to the following questions, help us produce better
publications for your use. If your answer to a question is “No” or requires qualification,
please explain in the space provided below. All comments will be handled on a non-confidential
basis.

)

Does this publication meet your needs?

Did you find the material:
Easy to read and understand?
Organized for convenient use?
Complete?
Well illustrated?
Written for your technical level?

goooo 0O
OoOoOoooc Oz

What is your occupation?

How do you use this publication?

Ll Asan instructor in a class? [
For advanced knowledge of the subject? (I As a student in a class? [
For information about operating procedures? ]

As an introduction to the subject?

As a reference manual? []

Other
Please give specific page and line references with your comments when appropriate.

COMMENTS:

e Thank you for your cooperation. Space is available on the other side of this
page for additional comments.
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