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Initiation Procedure-IBM 2741 
L Set terminal mode switch to LCL. 
2. Set terminal power switch to ON. 
3. Set margin stops at 0 and 130. 
4. Set tab stops by using TAB key. 
S. Press RETURN key to position typing element at left margin. 
6. Set terminal mode s",itch to COM. 
7 A. Direct-ll.ired terminals: press ATTN key to start LOGON. 
7B. Dial-up terminals: press TALK button, lift receiver, dial time­

-sharing system; when continuous tone is heard, press DATA 
button and replace receiver. 

Terminal is now operational; enter LOGON command 

Initiation Procedure-IBM 1052 
I. Set panel switches: 

Switch 

SYSTEM 
PRINTER! 
KEYBOARD 
READER! 
STOP CODE 
SYSTEM 
SYSTEM 

Setting 

ATTEND 
SEND REC 
SEND 
ON 
OFF 
PROGRAM 

TEST OFF 
SINGLE CY OFF 
RDRSTOP OFF 
Set all other switches to OFF or HOME positions. 

2. Set margin stops at 0 and 130. 
3. Set tab stops by using TAB key. 

Position 

up 
middle 
up 
up 
down 
up 
up 
down 
middle 
middle 

4. Turn on main-line switch; POWER light should come on. If neces­
sary tum off the data check light by pressing the DATA CHECK 
pushbutton. 

5A. Direct-ll.ired terminals: press ATTENTION/LINE RESET key to 
start LOGON. 

SB Dial-up terminals: press TALK button, lift receiver, dial time­
sharing system; when continuous tone is heard, press DATA button 
and replace receiver. 

Terminal is now operational; enter LOGON command 

Initiation Procedure-Teletypewriter 
1. Check paper supply. 
2. Press ORIG button on control unit; the button lamp should light. 
3. Dial tone should be heard; volume adjustment can be made with 

SPKR VOL control. 
4. Dial system number. A high-pitched sound will be heard when 

connection with the computer is made. 

Teletypewriter tenninal is now operational; enter LOGON command 
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Initiation Procedure-IBM 1056 
1. Set AUTO EOB switch on card reader, as appropriate. ON causes 

end-of-block code to be sent au tomatically after a card is read or 
when an EOB code is detected on the card program tape. * 

2. Initialize at terminal, as described under "Initiation Procedure­
IBM 1052." 

3. To begin card reading: 
A. Press EJ ECT button to clear any card that might be in card 

reader. 
B. Place cards in hopper, face down, with l2-edge toward reading 

station. Cards must have an upper-left corner cut. 
4. Type in the card-character transfer code C, CA, or CB to indicate 

SYSIN as the card reader and the character set as either EBCDIC 
(IBM 029 Card Punch) or P'fTC/6 (IBM 1057 Card Punch). If the 
user types C, CA or CB before logging on, he must supply LOGON 
information on Irrst card. 

5. A single card can be read on 1052 by pressing READER 
START/LINR. 

6. Press RETURN key. System checks card reader for input: cards 
will be read without user intervention. 
*If the 1056 has a program tape switch, set it to ON to indicate 

additional input data or control of card reading; set it to OFF to 
indicate that only cards will be used as input. If a program tape is used, 
open the right-hand side panel and place tape column lover the con­
tact-roller center line. 

Terminal Procedures-IBM 2741 and 1052 
Entering Line 
1. Enter 1-130 characters. 
2. Press RETURN key. Where TSS/360 has set length limits (e.g., 120 

characters for line data sets) overlength records are rejected. 
Continuation Lines 
1. Enter 1-129 characters, followed by continuation character: 

hyphen. 
2. Press RETURN key; enter continuation line 
Canceling Line (before RETURN key has been pressed) 
1. Enter line-kill character: #. 
2. Press RETURN key or (for 1052 only) hold ALTN CODING key 

and push CANCEL key. 
Canceling Line (after RETURN key has been pressed) 
1. If line was part of data set, cancel line indirectly by canceling or 

modifying it in data set. 
2. If line was command, it can be canceled only by attention inter­

rupt that mayor may not be effective. 
Canceling Characters (before RETURN key has been pressed) 
1. Press BACKSPACE key past incorrect characters, thereby erasing 

them. 
2. Correct the line as indicated below or, if no correction is desired, 

press RETURN key 
Correcting Line (before RETURN key has been pressed) 
1. Backspace past incorrect characters, thereby erasing them. 
2. Turn typewriter roller up 1 or 2 lines; maintain character alignment 

resulting from backspacing. 
3. Type corrected characters 
4. Press RETURN key 
Terminal Shutdown 
Normal: Issue LOGOFF command; when execution is completed, press 
terminal power switch to OFF. 
Emergency.- Press ATTN key (2741) or A TTENTION(LINE RESET key 
(lOS2). When system types underscore character, proceed with normal 
shutdown. 
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Methods for Terminating Card-Reader Control 
1. Run cards until hopper is empty; if in command mode, system will 

prompt 1052-terminal user with underscore character. 
2. Supply input card with: 

col 1 = _ K (keyboard will get control; PROCEED light will go on). 
3. Press ATTENTION/LINE RESET key; system will then poll termi· 

nal for input (providing user has not taken control of attention 
interrupts). 

Resumption of Card-Reader Control 
1. Type C, CA, or CB. 
2. Press RETURN key. 

Terminal Procedures-Teletypewriter 
Entering Line 
1. Enter 1-80 characters. 
2. Terminate line by pressing CTRL key and X OFF key simultane­

ously. System will issue carrier return and line feed before prompt­
ing for additional input. 

Continuation Lines 
1. Enter 1-80 characters, followed by hyphen. 
2. Press RETURN and LINE FEED keys; then press CTRL and X 

OFF keys simultaneously. 
3. Enter continuation line. 
Canceling Line (before end-of-line sequence) 
1. Enter line-kill character: # 
2. Press RETURN and LINE FEED keys; then press CTRL and X 

OFF keys simultaneously. 
3. Retype correct line. 

If end-of-line sequence has been used, cancel line indirectly (e.g., use 
MODIFY command). 

Correcting [jne (before end-of-Iine. sequence) 
1. Press backspace key ( .... ) the number of characters to be replaced. 
2. Type in correct characters; continue entering line. 
Terminal Shutdown 
1. Normal: Issue LOGOFF command; when LOGOFF is complete, 

press CLR on control unit. 
2. Emergency: Press BREAK button; when system prompts with 

underscore character, follow normal termination procedure. 
If unable to terminate task from terminal. call system operator. 
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Special Function Keys 
IBM 2741 and 1052, and teletypewriter 
AITN (2741), ATTENTION/LINE RESET (052), BREAK 
(teletypewriter)-Generates attention interrupt to stop processing. 

System Response (for 2741 and 1052) 
i!or 

System Response ffor teletypewriter) 
\!orl~ 

User Actions 
GO 
ABEND 
REPEAT 
null (carriage return) 
any other command 
attention key 

resumes processing 
terminates task 
repeats interrupted message 
resumes processing 
should be accepted and processed 
press key and get system responses, five times 
without intervening commands, to terminate 
task ( for AETD routines only) 

If user has his own interrupt-handling program, response is deter­
mined by that program. 
RETURN (2741, l052)-causes a typing-element return, line feed, and 
an end-of-transmission character. RETURN key ends every line of input 
from keyboard and marks defaults when replying to system messages. 
Keyboard is unlocked when system is ready for input lines. 
BACKSPACE (2741, 1052)-cancels a line or corrects erroneous charac­
ters in a line. Backspace characters are edited out of input stream and 
do not appear in stored data; they are transmitted and included in 
260-character maximum for line. 
RESEND (1052)-used with associated light during block checking. 
Light comes on when end-of-block character is sent by terminal; turned 
off when receipt is acknowledged by system. If light remains on, or if it 
and DATA CHECK light are on, an error may be indicated. While 
RES END is on, system will not accept input. 
LINE FEED (1052)-moves paper up, according to line-space setting, 
without moving typing element. 
CANCEL (1052)-cancels line, while ALTN CODING key is depressed 
before RETURN key has been used to indicate end-of-line. See "Termi­
nal Procedures-IBM 2741 and 1052." 

Teletypewriter Control Unit-Buttons and Keys 

ORIG 

CLR 

LCL 

BUZ-RLS 

Telephone-type dial 

OUTOFSERV 

NORMAL-RESTORE 

energizes terminal and dial tone 

disconnects terminal from computer 

places terminal in local mode; can be used 
as typewriter, without connection to 
computer 

silences paper-supply buzzer; light will 
remain on until more paper has been 
inserted 

dials in computer 

used when inserting paper or changing 
ribbon 

used when inserting paper or changing 
ribbon 
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BRK-RLS 

BREAK 

SPKR VOL 

crRL 

LOCLF -TAB 

LINE FEED 

RETURN key 

XOFF 

LOCCR 

REPT 

resumes keyboard operation after break 
signal; computer can transmit break signal 
and lock out teletypewriter; the BRK-RLS 
button, followed by K, unlocks keyboard 

generates attention interrupt; usually, 
system responds with underscore character 

controls volume of speaker 

used in combination with function key; 
e_g_, crRL and X OFF must be pressed 
simultaneously for end-of-block signal 

causes line feed at the teletypewriter with­
out signaling computer 

backspace to correct erroneous characters 

for tabulation; must be pressed with 
CTRL 

moves paper up, according to line-space 
setting; part of end-of-line sequence 

returns printing elewent to left margin; 
part of end-of-Iine sequence 

sends end-of-block character to computer; 
must be pressed with crRL; part of end­
of-line sequence 

returns printing element to left margin 

used with character key, causes repe.tition 
of character until key is released 

Error Light Indicators-IBM 1052 
RECEIVE ALARM-Incorrect switch setting, more paper required, or 
paper not held down by roller. 

DATA CHECK-Normally on when power is applied to keyboard; if 
both DATA CHECK and RESEND lights are on, redundancy-check 
error may have occurred; system will try to correct, if it was sending 
output to terminal or receiving input from card reader; otherwise, user 
must take corrective action. If error continues, system will terminate 
task because of communication line failure. Action: Press DATA 
CHECK and RESEND buttons to tum off lights and reenter line. 

RESEND-(See DATA CHECK above.) 

PROCEED-When out for abnormally long time, indicates equipment 
failure. Action: Try to key first letter of next line to be entered; if 
keyboard operates, light itself has failed. If DATA light on Data-Phone 
is not on, connection with system may be broken; if light is on, press 
ATTENTION/LINE RESET; then, if system does not print an under­
score, request operator to terminate task. 

POWER -If off, main-line switch not set to POWER ON, power cord 
not plugged in, indicator-light or equipment failure. 
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Teletypewriter Error Light Indicators 
DIAL 
BY 

lights during dial tone 
Lights during busy signal 

NO CON Lights when no connection (Le., connection not establi,hed 
within specified time) 

S VC lights to indicate malfunction during call 
PA lights to indicate low paper supply 
red light lights to indicate end of line 
Unused Keys and Lights 

ANS INCPT light 
TST HERE 

WRU 
TAPE 
EaT 

RU 
BELL 
VT 

FORM 
RUB OUT 

REST ALT MODE 

Error Conditions-l056 Card Reader 
1. Running out of cards or jamming: the system checks the keyboard. 

Proceed to: 
A. Resupply cards in hopper 
B. Type C. CA, or CB 
C. Press RETURN key 

2. Transmission error: DATA CHECK and RESEND lights go on, and 
system checks keyboard. Correct by using steps in A or B, below. 

A. Correct information from tenninal 
Press RESEND and DATA CHECK keys to tum off lights 
Type correct data 
Press EJECT key to stack error card 
Type C, CA, or CB 
Press RETURN key 

B. Fix error card; insert corrected card 
Press EJECT key to stack error card 
Remove error card, correct it, and place corrected card in 
hopper as first card to be read 
Press RESEND and DATA CHECK keys on keyboard to tum 
offlights 
Type C, CA, Of CB 
Press RETURN key 

Character Sets-IBM 2741 and 1052 
Full EBCDIC character set is specified by using KA command. 
Folded EBCDIC character set is specified by issuing KB command; 

default: KB. 

Character Set-Teletypewriter 
All EBCDIC upper-case letters. 
Special characters I -f are represented by /J [. 
All lower case EBCDIC numbers and special characters. 
No lower-case letters. 

Character Set-IBM 1056 
The 1056 card punches (PTTC/8) are translated to upper- and lower­
case EBCDIC characters. The card punches from 1057 and 029 are 
translated to internal EBCDIC code when read from 1056; 1057 
punches must be read in CA mode and 029 punches in CB mode; punch 
codes for 029 and 1057, and related internal graphic representations, 
are in table later in this section. 
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LOWER CASE CHARACTERS 

r EBCDIC I Internal IBM 1056 Card Reader ~ 
I I Graphic EBCDIC TTY IBM 1057 IBM 029 

(1052/2741 Hex Graphic I Key-
Punch 

Key-
Punch 

I 
I 

or Pr;nter) 

$ 

eX 

@ 

& 

I 
0 
1 

2 
3 
4 

5 
6 
7 
8 
9 

a 
b 

c 
d 
e 
f 

9 
h 

i 
j 

k 
I 

m 
n 

0 

p 
q 

r 

s 

t 

u 

v 
w 

x 

y 

l 

blank 

Codes 

48 

58 
68 

78 

7C 

50 
60 

61 

Fa 

Fl 
F2 

F3 

F4 

F5 

F6 
F7 

F8 
F9 

81 

82 
83 
84 
85 

86 

87 

88 
89 

91 

92 
93 

94 

95 

96 
97 
98 

99 
A2 

A3 

A4 
A5 

AS 

A7 

A8 
A9 

40 
17' 
17 
17 

17 

17 
17 

board 

$ $ 

II II 

@ 

& & 
-

I I 
0 0 

1 1 

2 2 

3 3 
4 4 

5 5 
6 6 
7 7 

8 8 
9 9 

a 
b 

c 

d 
e 
f 

9 
h 
, 
J 
k 
J 

m 

n 

0 

I P 
q 

r 

s 

t 

u 

v 

w 
x 

I 
V 
z 

blank 

12<l"3 

11-8"3 
0-8-3 

8-3 

8-4 

12 

11 
0-1 
0 

1 
2 

3 
4 

5 
S 
7 

8 
9 

12"1 

12"2 
12-3 

12-4 

125 

12"6 
127 

128 

129 
111 

n2 
11"3 

114 
lH 
11"6 
11-7 
11-8 

11-9 

02 

03 

04 
0-5 

06 
07 

0"8 
0"9 

0-82 

0"8"5 

8"7 
110 
12-0 

12-8"7 

board 

$ 

'" @ 

& 
-
I 
0 
1 
2 

3 
4 

5 

6 
7 
8 
9 
ar 

b 

c 
d 

e 
f 

9 
h 
i 

j 

k 
I 

m 

n 

0 

P 
q 

r 

s 

t 

u 

v 
w 

x 

V 
z 

I 12"8"3 I 
11"8"3 ! 
0"8"3 
8"3 
8-4 

12 
11 

0-1 

0 

1 

2 
3 
4 

5 
6 
7 

8 

9 
1201 

120-2 

12-0-3 

12"0"4 

12"0"5 
120-6 

I 120-7 

I 12-0"8 
120-9 

12111 

12-11-2 
nl1-] 
12114 

12"115 

12"IH 
12"11 7 
12-118 

1211"9 
1102 

11"0"3 
11"0-4 

11"0-5 
11-0-6 

11-0-7 

11-0-8 

11-0"9 

0"8"2 
12-0 

110 

1. a-z not on keyboard; must be punched using multiple punch; print 
as A-Z at terminal during input. 

2. No assigned graphics. 
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UPPER CASE CHARACTERS 

EBCDIC Internal ! 
I TTY 

IBM 1056 Card Reader 
Graphic EBCDIC IBM 1057 

{1052/2741 Hex Graphic Kev-
Punch 

or Printer} Codes board , 5F 'I' 12-8-1 
! 5A ! I 11-8-2 

[or ±'O 4F t 0-8-1 

> 6E ) ) 0-8-7 

if- 4A 12 <t 11-8-7 
+ 4E + + 12-8-6 

60 J3 4 0-8-6 - -
? 6F ? ? 12-8-2 

I 50 ) I 11-8-5 
~ 7E ~ ~ 8-6 

0 or <'I 4C ( " 12-8-4 
5E 11-8-6 
7A 8-2 

% 6C % % 0-8-4 
70 8-5 .. 
7F " " 8-1 . 5C . . 11-8-4 

( 40 ~ ( 12-8-5 
A Cl A A 12-0-1 
B C2 B 8 120-2 

C C3 C C 12-0-3 
0 C4 0 0 12-0-4 

E C5 E E 12-0-5 
F C6 F F 12-0-6 
G C7 G G 120-7 
H ca H H 1208 
I C9 I I 12-0-9 

J 01 J J 12-11-1 
K 02 K K 12-11-2 

L 03 L L 12-11-3 

M 04 M M 12-11-4 

N 05 N N 12-11-5 

0 06 0 0 12-11-6 
P D7 P P 12-11-7 

a 08 Q Q 1211-8 

R 09 !l R 12-119 

S E2 S S 11-0-2 
T E3 T T 11-0-3 

U E4 U 4 11-0-4 

V E5 V V 11-0-5 

W E6 W W 11-0-6 

X E7 X X 11-0-7 

Y E8 y y 11-0-8 

Z E9 Z Z 11-0-9 

blank 40 blank 

1_ \ i~ used as NOT sign (I); it is upper-case L 
2. [is upper-case K 
'3. J is upper·case M 
4. 1 prints at tenninal during input 
5 _ p: prints at tenninal during input 

IBM 029 
Key-

Punch 
board ,5 11-8-7 

! 11-8-2 
I 12-8-7" 
) 0-8-6 
i 12-8-2 
+ 12-8-6 

- 0-8-5' 
? 0-8-7 
} 11-8-5 
~ 8-6 
( 128-4 

11-8-6 
8-2 

% 0-8-4 
8-5 

" 8-7' . 11-8-4 
( 12-8-5 

A" 12-1 
B 12-2 
C 12-3 
0 12-4 
E 12-5 
F 12-6 
G 12-7 
H 128 

I 12-9 
J 11-1 
K 11-2 

L 11-3 
M 11-4 

N 11-5 

0 11-6 
P 11-7 
a 11-8 
R 11-9 

S 02 
T 0-3 

U 0-4 
V 0-5 
W 0-6 
X 0-7 
y 0-8 
Z 0-9 

6. Nothing printed at tenninal during input; use multipk·punch 0-8·} 
to print I (OR) at terminal during input 
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7. Nothing printed at tenninal during input; use mUltiple-punch 
12-&-1 to print I at terminal during input 

8. Nothing printed at terminal during input; use mUltiple-punch 8-1 
to print > at the tenninal during input 

9. A-Z print as lower-case letters at terminal during input 
10. Vertical bar on 1052 and 2741, except 2741 correspondence ter­

minal, on which it is the plus-or-minus sign ( ± ) 
11. Degree sign on 2741 correspondence terminal is folded into leSlr­

than sign 

Functional Character Sets 
EBCDIC Punch codes 

Function characters equivalent 029/1057 

IBM 2741/1052 
TAB 05 
SHIFT (up)l 36 
SHIFT (down)l 06 
BACKSPACE: 16 
RETURN (new line) 15 
LINE FEED 25 
BYPASS (stop printer)*3 24 
RESTORE (start printer)*3 14 
EOA (end of addrcss)*3,4 7B 
EOB (end of block)* 3.5 26 
EOT (end of transmission)3,8 37 
PREFIX*3.6 27 
CANCEL*3,7 none 
RDR STOp*3 35 
Teletypewriter 
EOT (punch off) 04 
DCA (idle, not used) 17 
PN (punch on) 34 
TAPE ON (punch on) 34 
LF (line feed) 25 
CR (carrier return) 00 
X OFF (end of transmission) 13 
<-- (backspace) 16 
IBM 1056 Card Reader 
punch off 04 12-9-1 
horizontal tab 05 12-9-5 
lower case 06 12-9-6 
delete 07 12-9-7 
restore 14 11-9-4 
new line (carrier return 

and line feed) 15 11-9-5 
backspace 16 11-9-6 
idle 17 11-9-7 
blank 40 blank 
bypass 24 0-9-4 
line feed 25 0-9-5 
end of block 26 0-9-6 
prefIX 27 0-9-7 
punch on 34 9-4 
reader stop 35 9-5 
upper case 36 9-6 
end of transaction 37 9-7 

* Applies to 1052 only 
For translation; not kept in lines entered from terminal 1. 

2. To delete and replace characters in input line; not retained in lines 
entered from terminal 
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3. (1052 only) entered by pressing and holding ALTN CODING key, 
then pressing appropriate character key 

4. Prints as # ; not normally used with TSS/360 
5. Nonprinting; usually originated automatically from 1052 terminal 
6. Used in terminal·component-selection codes; not normally used 
7. Prints as ~; causes cancellation by transmitting parity error; not 

normally used in TSS/360 
8_ Nonprinting; usually originated automatically from 2741 tenninal 
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Task Managemen t 

LOGON identify user to system 
ZLOGON user with written identity procedure 
BEGIN logon to MTT application program 
TIME terminate execution after time interval 
EXECUTE initiate nonconversationaI task 
SECURE reserve private volumes for nonconvcrsational tasks 
BACK change conversational task to nonconversational 
CANCEL stop execution of nonconversational task 
ABEND abnormally tenninate task processing and restart 
ABEND REG display register contents following an abend 
USAGE print out user statistics 
EXHIBIT display BWQ activity or user task activity 
LOGOFF terminate task processing 

Data Management 

CATALOG catalog private data set characteristics 
CLOSE close user data sets 
EVV catalog private VAM data sets by volume 
DDEF define data set characteristics to system 
RET change catalog attribu te, of V AM data set 
RELEASE release private devices 
CDD execute presto red DDEF commands 
DELETE uncatalog private data s!CIs 
ERASE uncatalol! and free space of disk data sets 
PERMIT authorize user to share data set 

, SHARE share data set belonging to other llseT 
DSS? present status of cataloged data ",(s 
PC" present status of cataloged data sets 
POD" describe members of partitioned data set 
DDNAME" list DDNAMES 
JOBLIBS manipulate DDNAMES 
VT high-speed copy, VA M data sets to tape 
TV high-speed restore, tape data sets to VAM 
VV high-speed copy, VAM data sets to VAM 
CDS copy data set 

Character Set Selection 

K input from keyboard 
KA input from keyboard with full character set 
KB input from keyboard with lower-case character folded 
C inpu t from 1056 card reader 
CA inpu t from 1056 card rcader with full character set 
eB input from 1056 card reader with folded character set 

Language Processing 

ASM assemble 
"TN FORTRAN compile 
PLl PL/! compile 
LNK link edit modules 
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Program Control 

LOAD 
UNLOAD 
CALL 
RUN 
GO 
STOP 
BRANCH 
AT V 
REMc(t>E 
IF 
SET 

load module into Horage 
unload module from storage 
pass parameters and execute module 
execute module 
resume interrupted-program execution 
stop module execution 
continue executing at different location of module 
prepare for dynamic control of executing module 
rem aye effects of AT 
provide logical control of commands 
change value of data or code 
display data or code on SYSOUT DISPLAY 

DUMP 
QUALIFY 

put displayed data in data set for subsequent printing 
identify module name to system 

Command Creation 

PROCDEF define user written command 
BUILTIN identify module as command processor 

Profile Managemen t 

DEFAULT specify change values of defaults 
PROFILE change values in u'cr profile 
SYNONYM change names of commands and operands 

Text Editing 

EDIT 
END 
REGION 
ENABLE 
DISABLE 
POST 
STATE 
CONTEXT 
LOCATE 
CORRECT 
REVISE 
UPDATE 
EXCERPT 
EXCISE 
INSERT 
NUMBER 
LIST 

Data Editing 

DATA 
LINE? 
MODIFY 

Bulk Output 

prepare system to edit VISAM data sets 
end editing process 
specify data set region to be edited 
stop keeping history of data set changes 
keep history of data set changes 
stop keeping history of data set changes 
reverse effects of changes using history data 
replace character string by anothn 
locate character string 
correct characters within line 
delete old lines and insert new lines sequentially 
insert lines anywhere within data set 
insert lines from another data set 
delete lines 
add new lines seq uen tially 
renumber lines 
print lines on SYSOUT 

create VSAM or VISAM data set 
print line data sets on SYSOUT 
modify VISAM data set 

DMPRST perform.~ a time-shared dump or restme of VAM2 
yolumes 

PRINT print data set on high-speed printer 
WT write tape formatted for high-speed printing 
PUNCH punch data sct into cards 

Message Handling 

EXPLAIN provide explanatory material for messages 
PRMPT generate. exchange, or change messages 
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System Programmer Commands 

CPS* clean up public 'torage 
CYV catalog public YAM volume 
FYY enter V AM volume, 
LPDS* list public data sets 
NEWMSG new updates for messages 
PATCLEAR performs time-shared initialization of YAM2 disks 
PATFIX fix page assignment table 
RPS create public volume from private volume 
UPDTUSER update user table 

Linkage Editor Statements 

TRAITS 
COMBIl\E 
INCLUDE 
RENAMF 
END 

summary of these statements and their formab follo" 
command formats 

* for TSS***"* userid only 
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Command Specifications 
Format -command name foUowcd by al leasl one blank or tab 
character, followed by one or more opcntnds delimited by commas or 
tab characters; operand Oeld may he blank 
Command Statements -One or scries of commands, separated by 
semicolons, read as one SYSIN record; comments delimited by 
apostrophes can be placed before, within, or after command 
st3tement~ 

Types of Statements 
Dynamic -- statement containing AT command followed by 

BRANCH, GO, DlSPLA Y, DUly!P, GO, IF, SET, 
or STOP 

Immediate - statement containing no AT comnland: l'x(~cuted when 
entered 

Conditional -- statement containing IF command 

Data Set Modifications 
User may modify data sets when using MODIFY, DATA, FTN, ASM, LNK 
and text editing commands. 

MODIFY 

# 
line no., data 
D, line no., last line no. 
R, line no., last line no. 
%E 

DATA 
# (for VSAM)*, line no. 

(for VISAM) 

Type 
system-prompt character 
modify. corrcct, or entcr new line 
delete line or range of lines 
review lines 
end modification 

Type 

systcm.-prompt character 

1ine no .. data modify, correct, or enter new line 
D, line no., last line no. delete line or range of lines 

(kE end nlodification 

'VSAM data sets cannot be modified 

FTN, AS!\{ or LNK Type 

it 
Line no, data 
D, line no, last line no 
Carriage return 

Text Editing __ 

System prompt character 
Modify, correct, or enter new line 
Delete line or range of Jines 
End modification 

Text editor can be used to modify. conect, delete, review, and update 
VISAM data sets (sec "Text Editing" commands. 

Program Control Commands (General Information) 

Expressions 
Type 

Arithmetic 

Logical 

Relational 

Operator 

+ 

* 
I 
1 
& 
I 

> 
< 

>= 
<= 
1= 
I> 
:< 

Meaning 
addition 
subtraction 
multiplication 
division 
logical inversion or negation 
logical intersection 
logical union 
gcpatcr than 
less than 
equal to 
greater than or equal to 
less than or e'l ual to 
not ellua! to 
not greater than 
not le.ss than 
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Variables 
Variables can be indicated with internal or external symbolic 

names, hexadecimal locations, register numbers, or dynamic state­
ment counter. 

Types 

External symbolic names -
symbols referenced at load or 
execution time 

Internal symbolic names -
symbols referenced during 
single assembly or compila­
tion; they can only be 

referenced if internal symbol 
dictionary was requested 

Examples 

FORTRAN module name 
CSECTname 
PSECTname 
module entry point 
FORTRAN blank common 
FORTRAN statement 

numbers 
data names 
symbols defined by 

ASM statements 
unnamed assembler 

language CSECT 
FORTRAN blank common 
subscripted symbols 

generalized form 

PGM 
PGM #C 
PGM#P 
PGM#E 
&COM 

5(1) 

%CSECf 
&COM 
A(l,J) 

SYMBOL. (OFFSET,LENGTH) 
whcre offset is expression, 
length is integer 

Hexadecimal locations -
hexadecimal address in 
user's virtual storage enclosed 
in apostrophes and preceded 
by L 

L'value' 
L'BOOO' 

Register numbers -general 3R 
registers, indicated as nR, 
where n = 0-15 
single-precision floating 
point registers, indicated as 
nE, where n = 0,2,4, or 6 4E 
double-precision floating 
point registers, indicated as 
nD, where n = 0,2,4, or 6 6D 
Dynamic statement counter --% 
number of times dynamic state­
ment has been executed 
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Constants 

Types 

Integers -- signed decimal 
in tegers 

Character - - - letters. decimal 
digits, and special characters, 
enclosed in apostrophes 

Hexadecimal -- one or more 
hexadecimal digits enclosed in 
apostrophes. preceded by X 

Floating point signed or 
unsigned decimal number with 
or without decimal point or 
ex ponents specitied as 
E --- - single-precision 
D --- double-precision 

Address ---- character A 
followed by symbol enclosed 
in apostrophes; may be 
internal, external, or sub­
scripted 

Definition of Operand Terms 
Data locations - specified as symbol,;, 

hex decimal locations, registers, or dynamic 
statement counter, in this fonnat: - SYMBOL. 
(OFFSET,LENGTH), where offset is integer, 
length is expression 

lYdta field--- contiguous group of storage 
to be dumped or displayed; indicated as 
first location:last location 

Examples 

-647 
+1066 

'$3,98' 
'HOW' 

X'1234' 
X'9FEC3' 

3.141 
3141.59E-l 

3L20D+3 
31E-5 

A'symbol' 

Examples 
Y.(X'EDC',4) 

FLDA:FLDB 
O:4R 
O:SE 
6:2D 
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Command Instruction Set 
Operands Comment 

ABEND none 

ABENDREG none 

AS~ 

AT 
BACK 
BEGIN 

BRANCH 
BUILTIN 

CALL 

CANCEL 
C 
CA 
CATALOG 

NAME=objcct module name 

f,STORW=i1 t 
I,MACROUB=(symbolic 

ddnamc, index portion 
ddname)] 

lYERID=vcrsion identi-
fication] 

[,ISD= 1 ~ ~ ) 
[,S¥MLIST= 1 ~ t J 

[,ASMLIS1'= i ~ ~ 1 

[,CR LlST= 1 ~ f J 

[,S1'EDl1'= 1 & ~ ] 
[,rSDLlST= 1 ~ f J 

[,PMDLlST= ~ ~ ~ J 

[,LISTDS= {~} ] 

[,L1NCR=(first line number, 
increment) 1 

instruction location (,· .. 1 
DSNAME=data set name 
application name 
I ,any application 

defined parameters 1 
INS1'LOC=instruction location 
NAME=command name 
[,EXTNAME=bpkd macro 

name] f ,DSNAME=dsname J 
[ DSNAME=entry point 
[,module parameters J J 

BSN=batch sequence number 
none 

none 
NAME=cuITent data set name 

Y-module prestored; 
1'i-not prestored 

default; only system 
library used 

default: listing and mod­
. ule are time stamped 
Y -produce internal 
- symbol dictionary 

N-do not 

Y-produce symbolic list-
ing; !,!-do not 

Y -produce object pro-
- gram listing; N-do not 
Y-produce cToss-refer-

ence listing; N-do not 
Y-produce edited sym­

bol table; N-do not 
Y-produce ISO listing; 

N-do not 

V-produce program 
module dictionary; 
!,!-<lo not 

V-store all requested 
listings as list data set: 

N-print all requested 
listings on SYSOUT 

defaults: Y if conv'l; 
N if nonconv'] 

ignored if STORED=Y 
default: (100, 100) 

default: last module 
referenced by system 

:\"nt::: for PLil. ~pel'iry {lnly 
modtlk name Of "uhroutine 
name. no procedure names. 

fonn 1 [,S1'ATE=~ ~ ~ 1 !'I-new;U-update 

(UIilIiIlIlCd! 21 
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CATALOG 
fonn 2 

CB 

COD 

CDS 

CLOSE 

CONTEXT 

CORRECT 

[,ACC= { 0 ~ ] 
[,NEWNAME=new data 

set name] 

GDG=generation data 
group name 

,GNO=number of generations 

[.ACTION= ~~ ~ ] 

[ERASE= f ~ }] 
none 

DSNAME=data set name 

[, ~ t:!~ad~~~~1~~:~c lJ ~ •... ) ~ 
DSNAMEI=current data set 

naITle 
[(member name)j 
,DSNAME2=new data set name 
[(member name)) 

[ERASE=\ ~ l] 
r~BASE=first line no. ~J I' I.lNCR=incrcment I 

L [REPLACE= t ru 
[.TYPE=Tj 
I.DDNAME=dalJ definition 

name I 
[Nl=starting positionl 

[,N2=ending position] 

,STRING I = search string 
[,STRING2=replacement 

string) 

I N I-starting line] 
[,N2=ending line I 
[,SCOL=fust column) 
[ ,CORMARK=replacemcnt 

correction characters] 

[ { 
C-choractcr !] 

.CIlAR= M-nllXcd 
ii-hexadecimal 

GN28-3172 

R-read only access; 
!lou nlimited 

default: no name change 

keyword must be 
specified 

A-all generations 
removed: Q-only last 

¥-cf3se old generations 
~-sdve 

default: all referenced 
DDEFs 

Y-crase 
N-savc 

default: no renumbering 
default: 100 

default: ail user data sch. 
except USERLlB. are 
dosed 

dl:.' fault: normal close 
default: OSNA!'.IE speci­

fication closed 

default: if N2 specified, 
CLP; otherwise, fust 
line 

default: last line when 
Nfilot specified; 

otherwise N I 

default: null string 
default: CLP 
default: Nl 
default: position 0 
*-duplicates above and 

to right 
$-duplicates above; 

characters on right 
replace 

@-duplicates above; 
characters on replace­
ment line replace 

o/a-removes above charac-
ter 

#-replaces nonconforming 
lleX;Jdt'(:imal 
ci1ara<...-(cr 

22 
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CPS· 

CVV· 

DATA 

DDEF 

DDNAMI',! 

DEFAULT 
DELETE 

DISABLE 
DISPLAY 

DMPRST 

VOLUME=vQIserno 

[ START= jCONT l] 
, 1 DseB addres.s J 

VOL UME=volserno 

[START= {6~~i addres,}] 

DSNAME=data set name 
[(member name)) 

[ 

R;~.'.I'F = ( 
1 LINE I 

FfN 
CARD 
S 

default: beginning of 
spccilied volume 

for VAM data .ets 

default: beginning of 
specified volume 

]=lndcxnL default: 
VSAM ----

ll<J:al11t lor HASE, 1 no: 
lor INCl'. 1 un 

DDNAME= ! data definition name} 
lpcs OCT 

[DSORG={~}J default: VI 

,DSNAME=data set name 
I(member name») 

[lOBUB= : ~ ~J 
{operand= [value)} [, ... } 
[DSNAME=data set name) 

n'.)nc 

data field name [, ... ) 

{231 I} 
FROMDEV= 2314 

2400 

,FRVOLlD=volume identi­
fication 

{2311} 
,TODEV= 2314 

2400 

default: l'nlin: JFCB (hail! 

default: individual data 
sets presented for 
disposition 

if defaulted, 
command can<:eled 

if defaulted, 
command canceled 

if defaulted, 
command canceled 

[ { v~ume lJ 
.TOVOLlD= identification f 

PRIVATE 

[-NEWVLlD=volume idenh-] 
ficatJOn 

[WRITCHK= {~gs n 
[LABEL= {~gTAIN}] 

[IPL= {~gT AIN }] 

ignored if TODEV 
is 2400 

ignored if TODEV 
is 2400 

ignored if TODLV 
is 2400 

ignored if TODEV 
is 2400 

• Use restricted to privileged programmers (OJllliIlIlCd) 23 
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DSS? 

DUMP 
EDIT 

.RUNMODE= {~~i~ l 

[ NAMES= {t;!:as:t=e}l 
(,---]) ~ 

data field name (, ___ ] 

DSNAME=data set name 
{(member name)] 

ignored if task is 
nonconversational 

default: all of user's 
data sets 

default: USE RUB 
default: no member 

ENABLE none 
END none 

ERASE 

EVV 

EXCERPT 

EXCISE 

EXECUTE 

EXHIBIT 

;;XPLAIN 

-TN 

DSNAME=data set name 
[(member name)] 

[ DEVICE=datypeUnJ}] 

,VOlUME=(volume identi-
fication [, ___ )) 

[,USERID=user identifi­
cation) 

DSNAME=data set name 
[(member name) I 
[,RNAME=region name] 
[,Nl = starting line 
[,N2=ending line I ] 
[NI=starting line] 
[,N2=ending line] 
DSNAME=data set name 

default: individual 
data sets presented 
for disposition 

1-6 decimal digits vol­
ume serial number 

for o-authority pro­
grammer only; 
8 alphameric char­
acters, first alpha­
betic; pad with * as 
required on right 
side 

default: current user ID 

default: ClP 
default: Nt 

,/ [ 'ALL }j UID TYPE~ CON V J 
._! . BACK { 

OPTJON- } {UID_uscrid / 

r BWQ [TYPE~ {it;_nurnber}] ) 
MSGlDD 
ORIGIN 

WORD 
TEXT 
RESPONSE 
MSGE 
MSGS 

f ,message 
iJC!ltifiGltion I 

NAME=module name 

[,STORED= { ~ t I 
[,VERID=version identi-

fication] 

[,ISD= l ~ ~ I 
[,sLlST= ~ ~ ~ I 

LOBUST= { ~ f 

GN28-3172 

! default: preceding mes­
sage or explainable 
words explained 

I 

Y-prestored; 
N-not prestored 
default: module and list­

ing time-stamped 
Y -produce internal sym­
- bol dictionary; 

N-do not 
Y -produce source pro-
- gram listing; N-do not 

Y-produce object 
program listing; 
!i-do not 24 
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GO 
K 
KA 
KB 
IF 
INSERT 

JOBLIBS 

LINE? 

LIST 

LNK 

(,CRUST-1 ~f 1 

I ,STEDIT= { & t 1 

[,MMAP= ~ ~ ~ I 
(,BCD= 1 & ~ I 
! ,PUBLIC= j ~ f 1 

[,LISTDS= {~}] 

[,LINCR=(first line number, 
increment) 1 

none 

none 
none 

none 
condition 
INl=prceeeding line number] 
[,INCR=increment] 

DDNAME=tiota definition 
ndHjC' 

DSNAME=data set name 
{(member name)] 

[{ ~:~~,~uli~~C;umbcr,} [, J 
last line number) 'J 

[Nl=starting positionjCLP! I 
\ LAST 

[,/,;::'=ending position I LAST] 

[ {
C-dwractcr] 

,CHAR= [{-heXadeCimal} 
M-1l11Xed 

NAME=module name 

(,STORED= t ~ t ] 
L,LIB=data definition name] 

of library 

[ VERID=version idcntifi-J 
cation 

LISD= {~} 1 

I YMDLlST= {~} I 

L,LISTDS= { ~}] 

Y -produce cross refer­
ence listing; !::!-do not 

V-produce edited sym­
bol table; N-do not 

V-produce memory map; 
N-do not 

v-input contains BCD; 
N-does not 

V-public CSECT attrib­
ute; !::!"-not 

Y -store all requc'sted 
listings as list data set; 

N-print all requested 
listings on SYSOUT 

defaults: Y if com"]; 
N if nonconv'] 

ignored if STORED=Y 
default: (100, 100) 

default: CLP 
default: 100 

default: entire data set 

default: When N2 is 
specified, CLP; other­
wise fIrS t line 

default: When N2 is 
specified, N 1; other­
wise last line 

default: C 

Y-prestorcd; J::l-not 
prcstored 

default: last mentioned 
library 

default: listing and 
module time-"tampeo 

l>produ!..'e in km aJ sym­
bol dictionary. 
N--do not 

Y -pruduce internal \) m­
bol dietl'mary listing: 
Ji-do not 

V-store all requested 
listings as list data set: 

N-print all requested 
listings on SYSOCT 

defalllts: Y if conv'l; 
N is nonconv'l 

(COllliilllCr!) 25 
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[UNCR~(first line numbe~ ignored if STORED~Y 
mcrement) sJefault: (100, 100) 

default: N 
LOAD [NAME~entry point name] default: hst module 

referenced by system 
LOCATE [NI~starting po"j(ion] default: When N 2 speci-

fied, CLP; otherwise 
first line 

[ ,N2~ ending position I default: When N I speci-
fied, N I ; otherwise 
last line 

[,STRING=search string) 
LOGOFF none 
LOGON user identification 

Irailing . r passwo[(ll can only be defaulted 
(unut/a.\ non conversationally 
IJIUIt'u'.ssmy .1 add re"i ng J specified as 24 when 24-

bit addressing is 
needed for a task 
running on 32-bit 
machine 

default: on 24-bit ma-
chine, 24; on 32-bit 
machine, 32 

.[charge numberl default: will be found 
~stem 

fec""e,,~ \ ~ \J 
A-all CSECTs and PSECTs 
P-PSECTs only 
O-private CSECTs only 
X-all CSECTs, no PSECTs 
N-no packing 
default: N 

.fmaximulll storage! 1-5 decimal digits; 
default: lesser 

oflimits assigned 
at SYSGEN or JOIN 
time 

. [pristine {~lJ P-USERLIB opened; 
not used to Conn 
profile 

X-USERU,; not opened; 
not used to form 
profile 

default: USERLIB opened 
and used to form 
profile 

LPDS* VOL UME~volserno 

[ _{CaNT }] default: beginning of speci-
,START- DSCB address fied volume 

MODIFY SETNAME;data set name 
[(member name)] 
[,CONF=R) R-review 

default: no review 
I ,LRECL=record length default: 132 

,KEYLEN=key length default: 7 
,RKP=relative key position default: 4 if V, 0 if F 

,RECFM= {f} ) ,ll-variable; 
F-ftxed 

[FTN~I~}] 
Y:::::Fortnm translation function 

required 
N=no translation reqUired 

NEWMSG none 
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NUMBER [Nl=starting line] 
[,N2=endin~ line] 
r ,BASE=base number I 
I ,INCR=increment I 

PATCLEAR* DEVICE= g~:~1 

PATFIX 

PC' 

PERMIT 

I'Ll 

POI)? 

VOLlD= {volume serial} 
, PRIVATE 

Rl'NMODE= j rORE} 
, lBACK 

{
(:Bll,VOlid, ... !"; 

VOLDEF (2314.volid .. ) 
PUBLIC 

[,DEVCOUNT=intcgcr I 

[FIXO f ~ }] 
[ KEPORTDS=data seq 

name J 

[ NAMES= {~~!~as::tarne}] 
name[, ... ]) 

DSNAMF= {data set namel 
' 'ALL 

volume must not be in 
usp when command 
invoked 

default: no. of devices 
"pccified in lIscr table 

derault: N 

default: diagnostics 
written on syst\.·m 
printcl 

default: all data sets in 
-----;'atalog 

[ USERID= ~(~:'~i~~(~i~.j) lJ 
i-ALL ~ default:*ALL 

[,ACCESS= R I RW! UI R I R-restricts: RO-read 

i'\·\ML=I1W,lllk n:m", I 
j.PLlOPT::::(ompih.:r uptiOfl 

1,,11 
I,PLCUPT~Llllgllagc 

-:nntrollcr optiml;-,! 
i .\OURClDS=sm,rcc eLlu, 

:-.ct natlh' \ 

1.:\I[RCI~LST-o-:,,-onv('llcr 

input Ii"t I 
I.M FR(;Ic.DS=col1verln 

input lLILI :-'l't\ 
.~1 ACRODS=1lllcrmeuia ll' 

uata ~l't name I 

l.PRVDS=PRV rabie's ,leita 
"d 113mc-j 

PODNA~IE=data set name 
[,DATA=Y] 
r ,ALlAS=Yj 

only; 
R W-read/write: 
U-unlimited 

default: not printed 
default: not listed 

[ ,MODULE=JALdL l lJ 
lmo u e name' 

default: no module infor­
mation printed 

POST none 

*Use restricted to privileged programmers 
(continI/cd) 
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PRINT 

PRMPT 

PROCDEF 

PROFILE 

PUNCH 

QUALIFY 

REGION 
RELEASE 

REMOVE 

DSNAME=data set name 

[ ,ST A~~NO-starting byte] 
posItIOn 

[END~o=ending byte ] 

[':::"mn 1 
[.HEADER=H) 
[,LINES=lines/pagej 
(,PAGE=P) 

I ERASE= J Y!] , \~I 

[.ERROROPT= {1~gPT}] 
[,FORM=paper form] 

['STATION=station idJ 

[ jAC . ASCII char ~ 
AD· ASCII dump 

,TAPOPT= AE . ASCII edit . 
ED . EBCDIC dump 
!~ . normal proc 

MSGI D=l11essage 
idc-ntification 

[ ,lNSERTn=insl'rted 
characters [ ... J J 

NAME=procedure name 

[CSW=~ ~t ) 
DSNAME=data set name!.] 

[,STARTNO=st~ing byte] 
pOSltJon 

default: first byte 

default: last byte 

When EDIT specified. 
HEADER. LINES, 
and PAGE must not 
be specified 

default: no header 
default: 54 
default: no pages numbered 

default: N ;Y=crase; 
r\::;::savc 

default: END 

default: installation 
defined 

default: terminal id in task 
common 

default: EC 

deLmlt: no characters 
-mserted 

Y -save command 
symbols; N-do not 

default: fust byte 

[ ,ENDNO=last.byte ] default: last byte 
positIOn 

[.ST ACK = { 11213IEDIT } J default: 1 

[ERASE=: ~)] 
(,FORM=card fonn] 

MNAME=[link edited module 
name.] object 
module name 

debult: N: Y=erase, 
N::::sav(' 

default: installation 
defined 

[RNAME=region name] default: null string 
DDNAME=data definition 

name 
[,DSNAME=data set name] 

[ JSCRATCH}] 
,1 HOLD 

statement numberl.",] 
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RET DSNAME=data set name 

REV1SE 

RPS' 

[N I = starting line 1 
I ,N2=cnding line j 
[,1NCR=increment J 
I VOL=volume serial no, I 

P=permanent } 
s,tora,gc: default: 
T=temporary P 

storage : default: 
L=eTas" at } L if T 
LOGOFF specified: 
C=erase at no value 
CLOSE if P 

U=rcad-write I 
access default: 
R=read-only lJ 
access , 
default: CLP 
default: N I 
default: 100 

default N/ A if MVDS 
specified 

default: type set at 
SYSGEN 

OPT =} ddname ' tape to public storage r i multivolume tape '}l 
, ) multivolume public> I public storage to tape 

L ~ data set-MVDS ,J 
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RUN 

SECURE 

SET 
SHARE 

STET 
STOP 
SYNONYM 

TIME 

TV 

UNLOAD 

[,ACV=volserno) 

[,START={g~~J addre,,}~ 
fIIeseqno J 

r LOC=entry point name] 

\ 

(T A=nU,mbc'r of tape 
devices 

[,type of tape 

device] J 

(
' (DA=ollmber of direct 

acc('ss devices 
(,type of direct 
acce,s device]) 

1 data location=vaJue f [," .. ] 
DSNAME=data set name 
,USERID=owner's user identi-

fication 

[,OWNERDS=1 :fs~~~~ ~ J 
none 

none 
{ tenn=[value) } f, ... ] 
r MINS=minutes) 
DSNAMEl=tapc data sct 

name 

[ ,DSNAME2=vam data] 
set name 

INAME=entry point name) 

UPDATE none 
UPDTUSER* none 

valid for OPT=MVDS only; 
default: currently 
~untcd ACV volume 

default: beginning of speci­
fi-e~lume 

default: perfonllS as GO 

default: *ALL 

default: SYSGEN value 

default: last module ref­
-----;;renced by system 

USAGE [USERID=user identification] 3-8 characters 

VT 

VV 

wr 

DSNAMEl=vam data set name 

[ ,DSNAME2=tape data set] 
name 

DSNAME l=currcnt data set 
name 

[ ,DSNAME2=new data set] 
name 

DSNAME=current data set 
name 

,DSNAME2=tape data sct 
name 

[ ,VOLUME=tape VOlume] 
number 

[,FACTOR=blocking factor) 

[ ,STARTNO=st.u:ing byte] 
posltJon 

[ .ENDNo=ending byte] 
po Sltlon 

*Use restricted to privileged programmers 

GN28-3172 

default: current user ID 

default: scratch tape 
default: 30 

default: lllst byte 

default: last byte 

9/15/70 29 



[,R",.I m } ] 
[,HEADER=H] 
[,LlNES-lines!page 1 
[,PAGE=P] 

[ERASE= {~}] 
ZLOGON none 

Implicit Operands 

when EDIT specified 
HEADER, LINES and 
PAGE must not be 
specified 

default: no header 
default: 54 
default no numbering 

default: N: Y=erasc, 
N::::save 

Values of these operands builr into user prome can be changed with 
DEF AULT command; operands control user's operating environment. 
Operand Function Default Value Other Value. 

LIMEN message W - warning I - infonnation 
severity messages X - serious error 

T - terminate error 

BREVITY message T - standard M - message ID 
length message, E - extended 

no ID S - standard 
message 

SYSIN input source K - keyboard C - card reader 
SYSINX PROCDEF. G - terminal E - source list or 

EDIT, DATA, terminal 
'vIODIFY 
and I'Ll 
input source 

TRANTAB transaction N - in<:lctive Y - active 
table 

LINENO line number V-will N - will not 
prompting prompt prompt 

ALPHABET character set I - folded mode 2 - fuU EBCDIC 
3 - PTTC!6 
4 -PITC!8 

DEPROMPT prompt Y - prompt for N - will not prompt 
during disposition 
ERASE/DELETE 

LPCXPRSS express N - not active Y - active 
mode 

REGSIZE maximum 0 1 - 247 
region name 
length 
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DDEF Command or Macro Instruction 
ODfF (for new dala s.etsi 
!~ 

Oper.:lIld" 

2. Keyword not used v.'ith DDEF macro instruction. 
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DDEF (for uld existing data set~) 

I 
\ Opmnd, 

I 
DDNAME 

LDSOR('~ 

=d.Jt~1 Jefimtion nJ.rnt; 

data <;d orgalllDltion I 

J)SNA\H' 

\
' I,DCIl~(.!ll 

Integer" 

1["", 
I TKK] 1 l,il.sPACE~([{~e~(~rd lel1gJ ) 
I .pnmary 

I[ (~~:::: Il J 1 

~ )'yrnhOI I 
*,,><mool 

JFOFF=absexp,DE"!\J=: 

(''' 1""1 1)1 ,2314 

TAI,~"re,typei 
S,j~I-X >.:llU 

, PRIVc\TE 
'v()LL~IF~ vol\~qno 

I 
[\PRIVATF~[ J 
'lvolserno '",. 

i[ . """{ (:::~";:"lL~)l 
I [,KETPf)~illlcgcr 
I[ DISP~ {OLD}] 
" MOD 

[ ,OPTlON~ {lOBUB}] 
CONe 

I,RET~eodc'l 

~ When Apphuhle ___ ~.~~~=-=-r_.~AM or QSAM 

, C,taloged ,tvica.. Uncal. [T"" "" n '" n 
, ~~~c!" t --~~c" X X X X X X 
~X ~'~X X X X X 

L'- -~---~~r-J*I-~ --~ =r=-t X xi 
---- , X 

--- ~~-

~-

X --xit, ~-+-"',, r----

r---x -~x' X x'+X x, 
X 2lX2t :;P r----

!-----' ----t--:. 
r---- ------t--~ L-- X x 
I -- I-~--I X I X 

X X 

Sf:!:! !X X 
X X X 

X X X 
I X X X X 

X 

X X X X 
X X 

10See DeB maCT{) in~truction in ASSEMBl..FR section for other DCn subpar.lmelcfli. 

**Mus! be spe{.'ified here 
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linkage Editor Statements 
TRAITS Redefrnes control-section attributes, which must be 

identical when sections are combined. 
COMBINE Combines two or more control sections of one module 

INCLUDE 
(fonn 1) 
INCLUDE 
(fom12) 

INCLUDE 
(form 3) 

RENAME 

END 

into one control section. 
Obtains program modules from libraries; places them in 
one output module. 
Scans user library or JOBUBs to locate modules that 
resolve all uruesolvcd external symbol definitions in out­
put module. 
Scans user library or JOBUBs to locate modules that 
resolve external symbols that user did not specify as 
being unresolved. 
Deletes or renames control section names and entry 
point names, and renames external references to be 
included in output module. 
Indicates end of linkage editor control statements for 
current run; linkage editor statements arc then executed; 
remaining unresolved references and those resolvable 
from SYSLIB will be listed in separate diagnostic 
messages. 

Statement Fonnats 

Operation Operands 

control one or more operands, delimited by commas; field 
statement may be blank. 
name 

[([VA"" CEll.RCADO", V'] 
TRAITS [.PUBLIC] f ,PROTO] 

csname [,COMMON] [,PRVLGD] 
[.SYSTEMj) 

COMBINE csname, ... 

{extrefJ , lextref2 ) } 

RENAME epname 1 [( epname2)j [, ... ] 
csnameJ [(csname"2)] 

INCLUDE [ddnameJ ,(module [, ... ]) 
(Form 1) 

INCLUDE ddname 
(Form 2) 

INCLUDE ddname- (extref[ ,'" J) 
(Form 3) 

END always blank 

Statements must not exceed 256 characters 

Operands 
csname = control section name in Hrst module mentioned in next 

form-1INCLllDE statement 
module = name of object module to be included 
ddname = symbolic name of library to be searched; specified as 

SYSLIB, USERLIB or symbolic name of DDEF command (or 
macro instruction) for JOBUBs 

extref = external symbol reference 
epname = entry point name 
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PREPROCESSOR STATEMENT FUNCTIONS 
%ACTIVATE activates identifier previously defined by %DECLARE 

that had %DEACTIVATE issued against it; makes 
identifier eligible for replacement by current prepro­
cessor-assigned values. 

assignment 
statement 

used to evaluate preprocessor expressions and assign 
results to preprocessor variable (i.e., ""variable = 
expression) 

%DEACTIVATEmakes identifier ineligible for replacement by prepro­
cessor-assigned values when it appears in subsequent 
non-preproceswr (source) statements. 

%DECLARE 

%DO 

%end 

%GOTO 

%INCLUDE 

%NULL 

establishes identifier as preprocessor variable or pro­
cedure name and activates the identifier for replace­
ment. 

used with %END to delimit a preprocessor DO-group; 
compiles each iteration of groups procedure or com­
piles conditionally usin.g %IF, %THEN, and %ELSE. 

delimits end of %DO-group or %PROCEDURE pro-
cedures 

causes compiler scan to be transferred unconditionally 
to a non-sequential preprocessor statement for sub­
sequent compilation. 

retrieves source program text from a library (POD) 
and incorporates it into the PL/I program being 
compiled. 

provides transfer points for %GO TO statements; no 
operation is performed. 

%PROCEDURE used in conjunction with %END to delimit prepro­
cessor procedure; usually to create a functional pro­
cedure for compilations. 

RETURN returns a value and control back to point from which 
preprocessor procedure was invoked; no '% sign is 
necessary. 
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PREPROCESSOR STATEMENT FORMATS 
%[1abel:) ... ACTIVATE identifier [,identifier) ... : 

%assignment statement 
%[label: 1 ... preprocessor·variable=preprocessor-expression; 

%[Iabel:) .. . 
%[Jabel:] .. . 

%[labeI:J ... 

%[Iabel:]. 
%[label:] 

%[Iabel:] ... 

%[labeL] ... 

%null statement 
%[label:] ... ; 

DEACTIVATE identifier ['identifier] _ .. ; 
DECLARE identifier 

DO 

END 

{GO TO} 
GOTO 

IF 

INCLUDE 

1 FIXED /CHARACTER entry-declaration} 
[.identifier{FIXED CHARACTER 

entry.declaration}] ... ; 

where entry-declaration is: 
ENTRY [([CHARACTERl FIXED] 

[,[CHARACTERI FlXEDl] ... )] 
RETUR.,'1S(CHARACTERI FIXED) 

L J[{TO m2 [BY m3.]}]" L In BY 013 [TO In2] U 
where i=preprocessor variable 

In I ,m2,m3=preprocessor expressions 
[label] : 
label: 

preprocessor-expression 
%THEN preprocessor-clause 1 
[%ELSE preprocessor·c1ause2) 

{ ddnamel (member-nameJ)} 
member-namel 

~ {ddname 2 (member-name 2)}] ... ; 
L member-name 2 

%labeJ: [labeL] ... PROCEDURE [(identifier [, ... ] ... )) 
'RETURNS (CHARACTER I FIXED)'; 

[Jabel:]... RETURN (preprocessor-expression); 
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PLI STATEMENT FUNCTIONAL GROUPS 
Descriptive statements 

DECLARE 

FORMAT 

explicitly declares attributes of names 

specifies fonnat list to control fonnat of data being 
transmitted 

OPEN allows certain attributes to be specified for a file name 
in addition to opening that file for processing 

Input/Output statements 

RECORD I/O transfer statements 

READ transmits record from files opened for INPUT or 
UPDATE to a variable or buffer 

WRITE 

REWRITE 

LOCATE 

DELETE 

makes RECORD transmission of record from a varia­
ble in internal storage to OUTPUT or UPDATE file 

for UPDATE files, it replaces existing record in data 
set 

for buffered output fill',; allocates based variable in a 
buffer; may also transmit previously allocated based 
variable 

deletes record from UPDATE file 

STREAM I/O transfer statements 

GET makes stream transmission of data from ex ternal 
source (i.e., data set, tenninal, or SYSlN log) or 
internal source (i.e., character string variable) to one 
or more variables 

PUT makes stream transmission of data from one or more 
internal storage locations to a data set on external 
medium (i.e., data set, terminal, or SYSPRlNT) or to 
an internal receiving field (Le., character string varia­
ble} 

1/0 control statements 

OPEN opens file by associating name of file with data set: 
can also complete attribute specifications for file 

CLOSE dissociates file from data set previously associa ted 
with by opening current task 

Terminal 1/0 statements 

DISPLAY displays message at user's tenninal; optionally requests 
a response 

Data Movement and Computational statements 

assignment assigns a value to one or more variables 

GET with STRING option; values of string arc assigned to 
specified variables 

PUT with STRING option; values of specified variables are 
concatenated into string and assigned as the value of 
the specified string 

Control Statements 

GO TO 

IF 

DO 

CALL 

tran sfers control to specified location 

tests value of an exprc"ion, and controls !low of 
execution based on results 

specifies repetitive execution of statements within 
DO-group 

transfers control to specified procedure 
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RETURN 

END 

STOP 

EXIT 

WAIT 

null 

terminates execution of procedure containing RE­
TURN; returns to invoking procedure or task 

terminates blocks and groups 

immediately tenminates major task 

terminates execution of task containing EXIT 

issued during activation of block to delay further 
execution until certain specified events arc completed 

causes no action; label of nul! statement used in 
conjunction with the CHECK condition 

Exception Control Statements 

ON 

REVERT 

SIGNAL 

specifies action upon exception-condition interrup­
tions as user-defined or standard-system procedure 

used in block to cancel efrec t of one or more ON 
statements previously executed in that block; reestab-
lishes action specifications in force when block was 
activated 

simulates occurrence of interruption for specified 
condition; can be used to test current action specifica­
tion for that condition 

Program Structure Statements 

PROCEDURE heads a procedure; defines primary entry point, 
parameters (if any), attributes of any value returned 
by procedure, and any special characteristics of the 
procedure 

ENTRY 

BEGIN 

END 

DO 

ALLOCATE 

FREE 

specifies secondary entry point of procedure 

heads and identifies a begin block 

tenninates blocks of groups 

specifies the statements contail1cd within a DO-group 
are to be considered as an entity for purposes of now 
or control 

allocates storage for specified controlled or based data, 
independent of block boundaries 

frees storage allocated for specified based or control­
led variables (see ALLOCATE) 
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PL/t STATEMENT FORMATS 

ALLOCATE ~ 
IkvdJ idcntiri~r !dilllt'nsionlialtribukj , .. 

I, Ilcve!J id~l1lifi(;'r [Jinwn:-.il~n J (attllbHk I···) 

~~ 
ba'icu-vJI tahlt.'-tlkntifi;;! [SET( poinicr·V:.i\ t.lblc)1 

liN (area-variable)] 
\.bascd-v:.lriabk-idcn t lfic r t SETI poin ter-v;J[),!hlc. 

liN (area-voriablclll_c 

assignment statement 

BEGIN 

CALL 

CLOSE 

DECLARE 

DELAY 

DELETE 

DISPLAY 

DO 

END 

entry statement 

EXIT; 

optIon I (c1elllt'1l1-as,;ignment ,I 

{'elenlcllt.va~-iabIC} { }-=c!elllent-expressioJl; 
p~ucdo-I/anab!c ... 

option 2 (array assignment) 

{
arrav-vartabie} {S.Tructurc-exprC~Slon {,BY NAME}} 
ps.u~do-variablc l, .. J::: alfay-cxprcssion LBY NAME} , 

element -ex pressIOn 

nption.3 (structure <ls:'>ignmcnt) 

_]~ {Slrtlcture-cxprCS.SiOrl (,BY NAMEI}, 
structure-variable j. I.'h:menl-expresslon 

[ORD~RIRFORnER] : 

entry-name (Iargument I. -·l ···}l 
FILE\Lle-name) [,FILE(lIle-llall1c)/_ 

! [stf.ucture.levc!l identifier H power-hound:uppcr bound (,. -J···,l 
(attnb"tes]} I,j,} ]-,.j --; 
note: aurihutes. m~y be dat<l., entry, array, file. scope, or s.torage type 

f element -expression) 

FILE (Ijk-name) 
[KEY (expressum)] 
IEVENT (event-variable)]; 

option l 

(element-expression ): 

option 2 

(element -expression) 
REPLY (characler-variable) 

[EVENT (event-variable)]; 

option 1 

option 2 

WHILE (elemenl-expressioI1J : 

option 1 

{ pseUdU-Variable} -~ . 'fi t" ( I 
vanable -:speCl lea !.On . -. . .. , 

where spedficatlon is.: 

expressionl [{TO express~on2 [BY expression3) tJ 
BY expressIOn3 [TO cxpression2} i 

[WHILE (expresSlon4)! 

[label] ; 

entry-name: fentry-name:] ." 
ENTRY (parameter!. ___ ] ___ )] 
[RETUR:-1S (.t1ruoute ___ I] , 
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FORMATS 

lab ... ·l:tlabd:j ... fORMAT {format-llstJ: 

FREE 

GEl 

GOTO} 
GOTO 

iF 

where format-li"t jtem~ J.re" 

data format items 
charader ~tnng A l (field~w.id(h) 1 

B[lfieJd-width)] binary bit ~tring 
complex data item 
dt"l"imal Ooating point 

C(relll-fonnat-item !. rcaHonl1at-itcm I) 
E(fidd-Wldth, nUmbl'l-of-f radionaJ-digits) 

decimal fl..'{ed point 
1 ,numher·of-~ignificant-di!!it~ J ) 
F(ficld-width I, nllmber-of-fIactional-digits 
[,.»caling-radorj J) 

spacing character 
numeric data or 
character strin~ picture 

X(fleld·wid1h) 

P·pil.:wre sptocificatioJl' 

where picture characters are: 

ClfARACTER-S1RING SPECIFIERS 

X position may contain any character 
A any aJphabetic or blank 
9 any digit or blank 

A.R/TiiIIJETfC DiGIT and POiNT SPE(1FlERS 

9 .my dccmul dil!:it 
V as.surn{d puint und subfield delimiter 

ZERO SLPPRESSiON C1IARA.CTERS 

Z digit or blank (leading zeros) 
digit or * (leading zeros) 

Y digit or blank (all zeros) 

STA TIC or DRIFT!I\lG CHARA CTERS 
~Thcse are "Iso zero suppression charaderSj 

digit, S, or blank 
digit, ±, or blank 
digit, +, or blank 
digit, -. or blank 

/I'.,rSER TID/v' CHARA CTERS 

if zero suppression and no preceding digIt, 
a blank, an asterisk, or a drifting charader 
appears 
same as comma 

I same as comma 
B blank 

CREDIT, DEBIT. and 0 VERP()IVCHED SIGNS 

CR CRiffield<O 
DB DB iffictd <0 
T digit will be overpunched b)- sign 
I digit will be ovcrpunched by + if field>;: 0 
R digit will be overpunched by .- if field < n 
EXPONENT SPECIFIERS 

K assumed start of exponent 
E ~tart of exponent (ktter E appears) 

SC4LINGFACTOR 

f (opti()naUy ~igm.--d decimai-integer-constant) 
moves point the specified number of places 
right jf +, or left if-

rnnote format items 

Rfstatement-Iabel-designator) 

control format items 

COLUMN (character-position) 
LlNE(linc-numocr) 
PAGE 
SKIP [(rela tivc-position-of-next-line)] 

option 1 
con trolled-variable [. __ .J-.. ; 
option 2 
Ipointcr-qualifier - >1 
based-variable [IN (area-variable) I 
[,fpointe,r-qualifier - >1 
based-variable IIN(area-variable) I j 
option-list; 
where option-list is.: 
[FILE( filename-) r STR1~G( character-string-name) 1 

r 1 EDIT Idata-iist)(format-list) !J 
data-specification I (data-Jist)(format-list)] .. 

LlST{dala-itst) 
DAT A [(data-list) J 

{COPYl [SKIP [(expression)] ] 

{ label-constant } 
dement-label-variable ; 

element-ex presl;lon 
THEN unitl 
(ELSE unit21; 
note: unit 1 and unit2 may be statements, net>ted IFs, etc. 
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LOCATE 

null statement 
ON 

OPEN 

pmcedure statement 
entry-name: 

f entr}t-name: J. 

PUT 

READ 

RETURN 

Rf:VERT 

REWRITE 

SIGNAL 

STOP. 

WAIT 

WRITE 

I.'ariable 
FILE(file-name) {SET(pointcr-V3riabJe)] 
fKEYFROM(expression) I; 
(labeL J ... ; 

condition (SNAPI {SYSTEM; lon-unit t 
where conditions are: 

original Hatus cfu1fIgillg wefix 

AREA 
CHECK{namc-list} 
CONDITJON(idcntifief.1 
CONVERSION(or CONy) 
£NDFILE 
Er\:DPAGE 
ERROR 
FiNISH 
FlXEDOVER17LOW{ or FOFL) 
KEY 
NAME 
OVERf LOW(o, FOFLl 
RECORD(file-namc) 
SIZE 
SUBSCRIPTRA1'\GE 
STRINGRANGE 
TRANSMlT(fite-name) 
UNDr:FINEDFILE(fiie-name) 
(or) 
UNDERFlOW( or U"U 
ZERODIVTDE(or ZDIV, 

FILE(file-name)j options-group J 
[,FJLE(fUc-namc)[options-group] J. 
where option-group is: 
(DIRECTI SEOUENTIAL( 
(BUFFERED I LNBLFFER£D J 
(STREAM I RECORDJ 
[INPUTI OUTPUT( UPDATEI 
IKEYED I [EXCLUSIVE J 
IBACKWARDSI 
ITITLElelement-expression) I 
(PRINTI 
! UNESIZE(elemen t-exp res.sion) 1 
[PA GF SIZE( eJeme_nt_e:xpr~s.sjon) I 

PROCEDURE ((parameter! ,··_1_··) J 
I OPTIONS(option-list) I 

on 
off 

on 
off 
uff 
off 

[RECCRSIVE] [RETURNS(atiribule .. )j 
[ORDER I REORDER) 

FILE(fiIc-name) 
STRING(character-string-variable) 

NOCIlECK 

NOCONVERSION 

NOFIXEDOVERFLQW 

NOOVERFLOW 

NOSIZE 
NOSVBSCRWTRANGf 
NOSTRINGRANGE 

NOUNDERFLOW 
NOZERODIVIDE 

[ { 
EDfTfdatd-list}(format-1ist) }] 

data-specification ((data-Ust)(format-H~l) j ... 
LIST(data-llst) 
DATA[(data-Iist)J 

(COpy ( 

[
PAGEl LINE(dem<'nt~. ~prC'>SiOn)~ 
SKJP ((element-expresslOu)] 
LlNE{eJement-expresswnl: 

option-list~ 

wh.::rc option-list is: 
fILE(filc-llame) 

[! '" '. ,. [I KEY(cxp"s,ion) . . }) [tVE'H I] 
INT. O. (vanab e .. l . KE''j0(Character-~trlr1.g-Vanab!(') (evt-nt-variable)J 

. . [{KEY{eXpreSS10n) 
SET{pomtcNanablc) KEYTO(charactt'Htring-variabJe) n 
[GNORE( expressIOn) fEVENT(evcnt-vanable)} 

option I 

option 2 
(expressIOn); 

condition; 
note: set' OJ\" sratemr-nt for condition option'> 

FIlEillie-name) 
( "'ROM(variable)l 
I KEY( dement-expression) I 
I EVENT(event-variablc) I: 
t:onditlOn; 
note: see ON stalement for condition options 

(event-name I ,event-name] ... ) 
r(("lement-expres~ic'")J " 

FIlE(fiIe-name) FROM{ ... ariabk) 
IKE YFROM( clemen t-ex pression) I 
[EVENHevenl-variabk) J ; 
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BUILT-IN FUNCTIONS AND PSEUDO VARIABLES 
Computational 

BIT 
BOOL 
CHAR 
HIGH 

INDEX 

LENGTH 
LOW 

REPEAT 

STRING 

SUBSTR 

UNSPEC 

Arithmetic 

ABS 
ADD 
BINARY 
CEIL 

COMPLEX 

CONJG 

DECIMAL 

DIVIDE 
FiXED 

FLOAT 

FLOOR 

IMAG 

MAX 

MIN 

MOD 

MULTIPLY 
PRECISION 
REAL 

ROUND 
SIGN 
TRUNC 

Mathematical 

ATAN 

ATAND 

convert specified value to bit string 
perfonn Boolean operation on two bit strings 
convert given value to character string 
forms character string of specified length from highest 
character in collating sequence 
search specified string for specified bit or character 
string configuration 
find string length of given value 
form character string of specified length from lowest 
character of coUating sequence 
concatenate specified string with itself a specified 
number of times to fonn new string 
concatenates all elements in an aggregate variable into 
single string element 
ex tract a substring of specified length from a given 
string (also a pseudo variable) 
return bit string that is the intemal coded representa­
tion of specit1ed value (also pseudo variable) 

retu rn absolu te value of specified value 
return sum of two numbers with specified precision 
convert value to binary equivalent 
get smallest integl'r greater than or equal to specified 
value 
form complex number from two given real values (also 
pseudo variable) 
find conjugate of complex number (i.e., sign of 
imaginary portion reversed) 
convert given value to decimal base of specified 
precision 
divide two specified numbers to specified precision 
convert value to fixed-point scale with specified 
precision 
convert number to floating-point scale with specified 
precision 
determine largest integer that does not exceed speci­
fied value 
search specified string for specified bit or character 
string configuration (also pseudo variable) 
extract value of highest valued expression from set of 
two or more expressions 
extract value of lowest valued expression from set of 
two or more expressions 
perform division (ignoring signs) and extract remain­
der resulting from division of one real number by 
another 
multiply two numbers to specified precision 
convert value to specified precision 
extract real part of complex number (also pseudo 
variable) 
round given expression at specified digit 
determine if value is positive, negative, or zero 
truncate value to an integer 

find arctangent of X or X/Y and express result in 
radians 
find arctangent of X or X/Y and return result in 
degrees 
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ATANH 
COS 
COSD 
COSH 
ERF 
ERFC 

EXP 

LOG 
LOG 10 
LOG2 
SIN 
SIND 
SINH 
TAN 
TAND 
TANH 

find inverse hyperbolic tangent of given value 
find cosine of an angle expressed in radians 
find cosine of specified real value in degrees 
find hyperbolic cosine of specified value 
find error function of given real value 
find complement of error function for specified real 
value 
raise 'e' (the base if natural logarithm system) to given 
value 
return natural logarithm (i.e., base e) of specified value 
find base J 0 common logarithm of specified value 
find binary logarithm of specified value 
return sine of specified value expressed in radians 
find sine of given real value in degrees 
find hyperbolic sine of specified value 
return tangent of specified value in radmns 
return tangent of given real value, expressed in degrees 
return hyperbolic tangent of specified value 

Array Manipulation 

ALL tests all bits in bit string array to detennine if 
corresponding bits of given array elements are alII's 

ANY tests the bits in bit-string array to determine if at least 
one of the corresponding bits of the given array 
elements is set to I 

DIM 

HBOUND 

LBOUND 

find current extent for specified dinlension of given 
array 
find current upperbound for specified dimension of 
given array 
find current lower bound for specified dimension of 
given array 

POL Y form polynomial from two given arguments and return 
value of that polynomial 

PROD return product of all the elements of a given array 
SUM find sum of all elements in given array 

Condition Indications 

DATAFIELD extract contents of datafield that caused NAME 
condition to be raised 

ONCHAR extract character that raised a CONVERSION condi­
tion (also pseudo variable) 

ONCODE determine type of interruption that caused on-unit to 
become active 

ONCOUNT used in anyon-unit entered due to abnomlal comple­
tion of input/output event to detennine number of 
interruptions (including current one) remaining to be 
handled 

ONFILE detennine name of file for which input/output or 
CONVERSION condition was raised 

ONKEY extract value of key for record that caused an 
input/output or CONVERSION condition to be raised 

ONLOC detennine entry point to procedure in which ON 
condition is raised 

ONSOURCE extract contents of field being procc"ed when CON­
VERSION condition was raised (also pseudo variable) 

Based Storage Functions 

ADDR 
EMPTY 

NULL 

determine location of specified variable 
clear an area of storage (defined by an area variable) 
by effectively freeing all allocations within the area 
return a null pointer value that cannot identify any 
allocation 
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NULLO return a null offset value to indicate that an offset 
variable does not currently identify an allocation. 

Miscellaneous Functions 

ALLOCATION determine if storage is allocated for specified control­
led variable 

COUNT 

DATI' 
LlNENO 

TIME 

determine number of data items transmitted during 
last GET or PUT operation on specified file 
determine years, month, and day of current date 
find current line number for file having PRINT 
attribute 
determine current time in hours, minu tes, seconds, 
and millisecon ds 
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Pl/I KEYWORDS AND THEIR USES 
(includes Built-in Function Formats) 
Keywords 

ABS(x) 
%ACTIVATE or %ACT 
ADD(x,y,p[,q]) 
ADDR(x) 
ALIGNED 
ALL(x) 
ALLOCATE 
ALLOCATION(x) 
ANY(x) 
AREA 
AREA{(size») 
ATAN(x[,yj) 
ATAND(x[,y]) 
ATANH(x) 
AUTOMATIC or AUTO 

BACKWARDS 

BASED(pointefrvariable) 
BEGIN 
BINAR Y or BIN 
EINAR Y or BIN (x{,p{,qj j) 
BIT(length) [VARYINGl 
BIT(expression [,size J) 
BOOL(x,y,w) 
BUFFERED or BUF 
BUFFERS(n) 

BUILTIN 
BY 
BY NAME 

CALL entry-name 

CEIL(x) 
CHAR( expression [,size J) 
CHARACTER or CHAR 

(IengthHVARYINGj 
CHECK(name-list) 
CLOSE 
COBOL 

COLUMN or COL(w) 
COMPLETION(event-name) 
COMPLEX(or CPLX} 
COMPLEX or CPLX(a,b) 
CONDITION(name) 
CONJG(x) 
CONSECUTIVE 

CONTROLLED or CTL 
(pointer-variable) 

CONVERSION or CON V 
COPY 
COS(x) 
COSD(x) 
COSH(x) 
COUNT(file-name) 

Use of Keywords 

built-in function 
preprocessor statement 
built-in function 
built-in function 
attribu tel data) 
built-in function 
statement 
built-in lil nction 
built-in functinn 
condition 
attribute (data, program control) 
built-in function 
built-in function 
built-in fundion 
attribu te (storage) 

attribute(filc), option of OPEN 
statement 
attribu te( storage) 
statement 
attribu te (data, arithmetic) 
built-in function 
attribu tee data, string) 
built-in function 
built-in function 
atlribute(file) 
option of ENVIRONMENT attri­
bute 
attribu tee entry) 
clause of DO statement 
option of the assignment state­
ment 

statement or option of INITIAL 
attribute 
built-in fu nction 
built-in function 

attribu tel data, string) 
condition 
statement 
option of ENVIRONMENT attri­
bute 
format item 
built-in function, pseudo-variable 
attribute (data, arithmetic) 
built-in function, pseudo-variable 
condition 
built-in function 
option of ENVIRONMENT attri­
bute 

attribu tee storage) 
condition 
option of GET statement 
built-in function 
built-in function 
built-in function 
built-in fu nction 
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CTLASA 

CTL360 

DATA 
DATAFIELD 
DATE 
%DEACTlVATE or %DEACT 
DECIMAL or DEC 
DECIMAL or DEC(x [,p [,'1] ]) 
DECLARE or DCL 
%DECLARE or %DCL 
DEFINED or DEF base-identifier 

[H~~~;r6~st }] 
DELAY(n) 
DELETE 
DIMCx,n) 
DIRECT 
DISPLAY 
DIVIDE(x,y,p[,q] ) 
DO 
%DO 
EDIT 
ELSE 
%ELSE 
EMPTY 
END 
%END 
ENDFILECfile-name) 
ENDPAGE(file-name) 
ENTR Y [(parameter-attribute-

list») [ .... ] 
ENVIRONMENT or ENV 
ERF(x) 
ERFC(x) 
ERROR 
EVENT! 

EXCLUSIVE 
EXIT 
EXP(x) 
EXTERNAL or EXT 

F(block-size[ ,record-size J) 

FILE 
FILE(file-name) 

FINISH 
FIXED 
FlXED(x [,p[,q) J) 
FIXEDOVERFLOW or FOFL 
FLOAT 
FLOAT(x[ ,p[ ,'Ill) 
FLOOR{x) 
FORMA T(format-list) 
FREE 
FROM(variable) 

option of ENVIRONMENT Attri­
bute 
option of ENVIRONMENT attri­
bute 

STREA.M I/O transmission mode 
built-in function 
built-in function 
preprocessor statement 
attribute (data,arithmetic) 
built-in function 
statement 
preprocessor statement 
attribu tee data) 

statement 
statement 
built-in fu nction 
a ttribu te(file) 
statement 
built-in function 
statement 
preprocessor statement 
STREAM 1(0 transmission mode 
clause of IF statement 
clause of %IF statement 
built-in function 
statement 
preprocessor statement 
condition 
condition 

attributeCentry) or statment 
attribu tel file) 
built-in function 
built-in function 
condition 
option of CALL, READ, WRITE, 
REWRITE, and DELETE state­
ments, attribute (data, program 
control) 
attribu tee file) 
statement 
built-in function 
attribu te (data,scope) 

option of ENVIRONMENT attri­
bute 
attribu tel file) 
option of GET and Pur state­
ments, specification of RECORD 
I/O statements 
condition 
attribu te (data, arithmetic) 
built-in function 
condition 
attribu te(arithmetic) 
built-in function 
built-in function 
statement 
statement 
option of WRITE or REWRITE 
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G3(max-message-size) 

GENERIC entry-name­
declaration[ •... ] ... ) 

GENKEy 2 

GET 
GOTOorGOTO 
%GO TO or %GOTO 

HBOUND(x,h) 
HlGH(i) 

IF 
%IF 
IGNORE(n} 
IMAG(x) 
IN 

j,JNCLUDE 
INDEX(stringfonfiguration) 
INDEXAREA 

INDEXED 

INITIAL or INIT(item[ .item I ... ) 
INITIAL CALL 

entry narne[ argument-list] 
INPUT 

INTERNAL or iNT 
INTO{variable) 

KEY (file-name) 
KEY(x) 

Kt:YED 

KEYFROM(x) 
KEYTO(variable) 
LABEL( statement-label-

constant[, ... ] ... )] 
LENGTH(string) 
LBOUND(x.n) 
LEAVE 

LIKE structure-variable 
LlNE(w) 

L1NENO(file-name) 
LlNESIZE(w) 
LIST 
LOCATE 
LOG(x) 
LOG2(x) 
LOGIO(x) 
LOW(i) 

MAiN 

MAX(x 1.x2 ..... xn) 
MIN(Xl.X2 ... ·• X n) 
MOD(xt.x2) 
MULTIPLY(x !.X2.P[,Q]) 

option of ENVIRONMENT attri­
bute 

attribu tee entry) 
option of ENVIRONMENT attri­
bute 
statement 
statement 
preprocessor statement 

built-in function 
bu ilt-in fu nction 

statement 
preprocessor statement 
option of READ statement 
built-in function. pseudo-variable 
option of ALLOCATE and FREE 
statements 
preprocessor stateme nt 
built-in function 
option of ENVIRONMENT attri­
bute 
option of ENVIRONMENT attri­
bute 
attribu tee data) 

atributc(data) 
attribute(file).option of the 
OPEN statement 
attribu te(scope.data) 
option of READ statement 

condition 
option of READ. DELETE, and 
REWRITE statements 
atlribute(file). option of OPEN 
statement 
option of WRiTE statement 
option of READ statement 

attribu te( da la, program control 
built-in function 
built-in function 
option of ENVIRONMENT attri­
bute 
attribu te 
format item. option of PUT statc­
ment 
built-in function 
option of OPEN statement 
STREAM I/O transmission mode 
statement 
built-in fUllction 
built-in function 
built-in function 
built-in function 

option of PROCEDURE state­
ment 
built-in function 
built-in function 
built-in function 
built-in fu netion 
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NAME(file-name) 
NCP(n) 

NOCHECK 

NOCONVERSION or NOCONV 

NOFIXEDOVERFLOW 
or NOFOFL 

NOLOCK 2 

NOOVERFLOW or NOOFL 

NOSIZE 

NOSTRINGRANGE or NOSTRG 

NOSUBSCRIPTRANGE 
or NOSUBRG 

NO UNDERFLOW or NOUFL 

NOWRITE 2 

NOZERODlVlDE or NOZDlV 

NULL 
NULLO 

OFFSET(area-name) 
ON 
ONCHAR 
ONCOUNT 
ONCODE 
ONFILE 
ONKEY 
ONLOC 
ONSOURCE 
OPEN 
OPTIONS(list) 

ORDER 

OUTPUT 

OVERFLOW or OFL 

PAGE 

PAGESIZE (w) 
PICTURE or PIC 

{ <character-Picture-spedfication'} 
<numeric-picture-specification' 

POINTER or PTR (area-variable) 
PENDlNG3 

POLY(a,x) 
POSITION or POS(i) see DEFINED 
PRECISION or PREC(x,p{,qj) 
PRINT 

PRIORITY 1 (x) 
PRIORITY' Htask-name)] 

condition 
option of ENVIRONMENT attri­
bute 
condition prefix identifier (dis­
able CHECK) 
condition preILX identifier (dis­
ables CONVERSION) 

condition preftx identil1er (dis­
ables FIXEDOVERFLOW) 
option of READ statement 
condition prefix identifier (dis­
ables OVERFLOW) 
condition prel1x identifier (dis­
ables SIZE} 
condition prel1x identil1er (dis­
ables STRINGRANGE) 

condition prefix identil1er (dis­
ables SUBSCRIPTRANGE} 
condition prefix identifier (dis­
ables UNDERFLOW) 
option of ENVIRONMENT attri­
bute 
condition prefix identifier (dis­
ables ZERODIVIDE) 
built-in function 
built-in function 

attribute(data, program control) 
statement 
built-in function, pseudo-variable 
built-in function 
built-in function 
built-in function 
built-in function 
built-in function 
built-in function, pseudo-variable 
statement 
option of PROCEDURE state­
ment 
option of PROCEDURE and BE­
GIN statements 
attribute(filc), option of the 
OPEN statement 
condition 

format item, option of PUT state­
ment 
option of OPEN statement 

attribu tee data, string) 

attribu te( data, program control) 
condition 
built-in function 
attribu tee data) 
built-in function 
attribute(file), option of OPEN 
statement 
option of CALL statement 
built-in function, pseudo-variable 
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PROCEDURE or PROC 
%PROCEDURE or %PROC 
PROD(x) 
pur 
R 3 (maximum-record-size) 

READ 
REAL 
REAL(x) 
RECORD 

RECURSIVE 

REENTRANT 

REFER 
REGIONAL3 

REORDER 

REPEAT(string,i) 
REPLY (c) 
RETURN 
RETURNS(attribute) 

REVERT 
REWIND 

REWRITE 
ROUND(x,n) 

SEQUENTIAL or SEQL 
SET(poinler-variabIe) 

SIGN(x) 
SIGNAL 
SIN(x) 
SIND(x) 
SINII(x) 
SIZE 
SKIP[(x)j 

SNAP 
SQRT(x) 
STA TIC(pointer-variable) 
STATUS{event-name) 
STOP 
STREAM 

STRING(x) 
STRING RANGE or STRG 
STRINGCstring-name) 

iSUB 

SUBSCRIPTRANGE or SUBRG 
SUBSTR(string,i[,jj) 
SUM(x} 
SYSIN 

SYSPRINT 

SYSTEM 

statement 
preprocessor statement 
built-in function 
statement 

option of ENVIRONMENT attri­
bute 
statement 
attribu teC data, arithmetic) 
built-in function, pseudo-variable 
attribute(file), option of OPEN 
statement 
option of PROCEDURE state­
ment 
option of PROCEDURE state­
ment 
option of BASED attribute 
option of ENVIRONMENT attri­
bute 
option of PROCEDURE and BE­
GIN statements 
built-in function 
option of DISPLAY statement 
statement 
attribute(entry), option of PRO­
CEDURE and ENTRY state­
ments 
statement 
option of ENVIRONMENT attri­
bute 
statement 
built-in fu nelion 

attribu teC file) 
option of ALLOCATE, LO­
CA TE, and READ statements 
built-in function 
statement 
built-in function 
built-in function 
built-in function 
condition 
format item. option of GET and 
PUT statements 
option of ON statement 
built-in function 
attribu tc(storage) 
built-in function, ps"udo-nriable 
statement 
attribute(file), option of OPEN 
statement 
built-in function, pseudo-variable 
condition 
option of GET and pur s1ale­
ment, 
dummy variable of DEFINED at­
tribllte 
condition 
built-in fu nction, pseudo-variable 
built-in function 
name of standard system inpu t 
file 
name of standard system output 
file 
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TAN (x) 
TAND(x) 
TANH{x) 
TASK! 

TASK! [(task-name)] 
THEN 
%THEN 
TIME 
TO 
TITLE(x) 
TRANSIENT3 

TRANSLATE(s,rl ,p 1) 
TRANSMIT 
TRKOFL 

TRUNC(x) 

U(ma.x-block-size) 

UNALIGNED or UNAL 
UNBUFFERED or UNBUF 

UNDEFINEDFILE or 
UNDF(file-name) 
UNDERFLOW or UFL 
UNLOCK2 

UNSPEcex) 
UPDATE 

built-in function 
built-in function 
built-in function 
attribute (data, program control), 
option of PROCEDURE state­
ment 
option of CALL statement 
clause of IF statement 
clause of %IF statement 
built-in fu nction 
clause of DO statement 
option of OPEN statement 
attribu tee file) 
built-in function 
condition 
option of ENVIRONMENT attri­
bute 
built-in function 

option of ENVIRONMENT attri­
bute 
attribu tee data) 
attribu te(file), option of OPEN 
statement 

condition 
condition 
statement 
built-in function, pseudo-variable 
attribute(file), option of OPEN 
statement 

V(max-block-size{ ,miLx-record-size J) option of ENVIRONMENT attri­
bute 

V AR YING or VAR (see BIT) 
VBS4 (miLx-block-size 
[,max -reeord-size I ) 

VERIFY (expression 1 ,ex pression 2) 
VS4 (max-block-size 
[,max-record-size 1) 

WAIT 
WHILE 
WRITE 

ZERODIVIDE or ZDIV 

attribute(data, string) 

option of ENVIRONMENT attri­
bute 
built-in function 

option of ENVIRONMENT attri­
bute 

statement 
clause of DO statement 
statement 

condition 

1 - should not be used; it causes abnonnal tennination 
2 - is not used; it is ignored 
3 - raises the UNDEFINEDFILE condtion 
4 - treated sarne as if keyword V is specified 
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rYPE 

OF 

OPERATION 

ARITHMETIC 

COMPARISON 

LOCICAL 

(bit siring) 

CONCATf" 

NATION 

OPERATION 

-1 

+ (prt:fix) 

- (prefix) 

+ (infix) 

- (infix) 

>= 
<-
> 
< 

]= 

i> 
i< 
& 

OPERATION SYMBOL 

60-Ch:1racte-[ 

Set 

+ 

* 
/ 

** 
> 

>-
-

i= 
<= 
< 

i> 
i< 
i 

I 

& 

II 

PRIORITY' 

1st 

2nd 

3rd 

4th 

5th 

6th 
7th 

4H-(harat.:tcr OPERATION 

Set 

+ aJdilion or prefix + 

~ubirat:llnn or prefix 

* ll1uitiplicJtion 

/ division ,. exponential ion 

GT greater than 

GE greater than or equal to 

- equal to 

NF 110t equal 10 

LE less than or equal to 

LT less than 

NG not greafer than 

NL 1101 less than 

NOl not 

OR or 

AND and 

CAT concatenation 

* Parentheses modify priorities; op­
erations enclosed in parentheses 
are perfmmed first, beginning with 
the innermost pair of parentheses 
The cxpressi()O ,: __ ."\)2 must be writ­
ten in PL/I notation as.: 

( A)*"'2 
so that reversing the sIgn of A will 
be performed first. Without paren­
theses, exponentiation would he 
performed first and the result 
would be (A'A) or (A2)" 
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CHARACTER SETS WITH EBCDIC AND CARD-PUNCH CODES 
These card codes are those used by the TSS/360 high--.pe-ed care reader. The code 
variations for use with the IB1-1 Card Reader C!ln be found in lEA! System/300 Time 
Sharing SysTem, Termi,nal User's Guide, Form GC28-20 17. 
48-CHARACTER SET 60-CHARACTER SET 

Characrer Card-Punch !:J.Bit Code Character Card-Pullch 8-Bi! Code 
blank no punches 01000000 blank no punches 01000000 

12-8-3 0100 1011 12-8-3 0100 lUll 
12-8-5 01001101 < 12-8-4 0100 1100 
12-8-6 OlOO 1110 12-8-5 01001101 
11-8-3 0101 lOll + 12-8-6 0100 1110 
Il-S-4 0101 1100 12-8-7 01001111 
11-8-5 0101 1101 & 12 0101 0000 
II OIlO 0000 S 11-8-3 0101 lOll 
0-1 0110 0001 11-8-4 0101 1100 
0-8-3 OlIO lOll 11-8-5 0101 1101 
8-5 0111 1101 11-8-6 0101 1110 
8-6 01111110 I 11-8-7 0101 1111 

Il OliO 0000 
0-1 0110 0001 
0-8-3 OliO lOll 

% 0-8-4 0110 1100 
0-8-5 0110 lIOI 

> 0-8-6 0110 IllO 
0-8-7 0110 1111 
8-2 0111 1010 

# 8-3 Olll 1011 
(a; 8-4 0111 1100 

8-5 0111 llOI 
8-6 01111110 

A 12-1 11000001 A 12-1 11000001 
B t2-2 !lOO 0010 B 12-2 liDO 0010 
C 12-3 11000011 C 12-3 11000011 
D 12-4 11000100 D 12-4 11000100 
E 12-5 1100 0101 E 12-5 1100 0101 
F 12-6 11000110 F 12-6 11000110 
G 12-7 1100011] G 12-7 1100 OIl! 
H 12-8 1100 1000 H 12-8 1100 1000 
I 12-9 lJOO 1001 I ll-9 ]100 1001 
J 11-1 11010001 J 11-1 1101 0001 
K 11-2 11010010 K 11-2 ]10] 0010 
L 11-3 ]101 DOll L 11-3 11010011 
M 11-4 11O10l00 M 11-4 11010100 
N lJ-5 1101010] N 11-5 11010101 
0 11-6 110] 0110 0 11-6 11010110 
P 11-7 11010111 P 11-7 \10] 01 I I 
Q 11-8 11011000 Q 11-8 1101 1000 
R 11-9 110] 100] R 11-9 1101 1001 
S 0-2 11100010 S 0-2 11100010 
T 0-3 1110 0011 T 0-3 1I1000ll 
U 0-4 IIL00100 U 0-4 11100100 
V 0-5 11100101 V 0-5 1]10 0101 
W 0-6 11100110 W 0-6 I I JO OLIO 
X 0-7 IllOO]ll X 0-7 11100111 
y 0-8 1110 1000 y 0-8 1]101000 
Z 0-9 1110 1001 Z 0-9 ilIa 1001 
0 0 1111 0000 0 0 llll 0000 
I I 11110001 I I Illloo01 
2 2 Ill! 0010 2 2 11110010 
3 3 11110011 3 3 Ill] 0011 
4 4 I II 10100 4 4 III 10100 
5 5 I I I 10]0] 5 5 1I Jl 0101 
6 6 11110110 6 6 11110110 
7 7 1l1l01l1 7 7 Illl 0111 
8 8 Illl lOaD 8 8 I I II 1000 
9 9 \] 1 J 1001 9 9 IIlIIOOl 
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60-Character 
Composite Set Composite 
Symbols Card Punch Equivalent Symbols Card-Punch 

12-8-3, 12-8-3 <= 12-8-4, 8-6 
LE 11-3,12-5 <= 11 12-8-7,12-8-7 
CAT 12-3,12-1,0-3 II 11-8-4, 11-8-4 

11-8-4, 11-8-4 ,< 11-8-7, 12-8-4 
NL 11-5, ll-3 ,< ,> 11-8-7,0-8-6 
NG 11-5,12-7 ,> ,= 11-8-7,1>-6 
NE 11-5,12-5 ,= >= 0-8-6,8-6 
// 0-1,0-1 % /, 0-1,11-8-4 

0-8-3,12-8-3 "/ 11-8-4,0-1 
AND 12-1,11-5,12-4 & -> 11,0-8-6 
GE 12-7,12-5 >= 
GT 12-7,0-3 > 
LT 11-3,0-3 < 
NOT 11-5, \1-6,0-3 , 
OR 11-6, 11-9 I 
/. 0-1, 11-8-4 /* 
*/ 11-8-4,0-1 */ 
PT 11-7,0-3 ~> 

Note: When using the 48~eharacter set. the following rules should be obseIVed: 

L The two periods that replace the colon must be immediately preceded by a blank if 
the preceding character is a period. 

2. The two slashes that replace the percent symbol must be immediately preceded by a 
bJank if the preceding character is an asterisk~ or immediately followed by a blank if 
the following character is an asterisk. 

3. The sequence "comma period~' represents a semicolon except when it occurs in a 
comment or character string. or when it is immediately followed by a digit. 
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FORTRAN Statement Meanings 
Assignment Statements 
Arithmetic -as,sign arithmetic value to variable 
Logical-assign logical value to variable 
ASSIGN -assign statement number to variable 
Control Statements 
GO TO (unconditional, computed, and assigned)-transfer control to 

another statement 
IF (arithmetic, logical)-test condition and transfer control 
DO -repeatedly execute statements that follow 
CONTINUE-dummy statement; usually last in DO loop 
PAUSE-temporarily halt execution and write message on SYSOUT 
STOP-terminate execution of object program 
END-defines end of source program or subprogram to compiler 
Input Output Statements 
READ-read data 
WRITE-write data 
FORMA T -define structure of data .record 
NAMELIST -lists variables to be read or written 
END FILE -define end of data set 
REWIND---position to fust data set associated with data reference 

number 
BACKSPACE-backspace one record 
Specification Statements 
Type Statements 

IMPLICIT -specify type and length for variable or array 
EXPLICIT specification (integer, real, complex, logical) same as 

IMPLICIT 
DIMENSION -allocate storage for array 
COMMON -allow different programs to share storage 
Subprograms 
FUNCTION -define function subprogram 
SUBROUTINE-define subroutine subprogram 
END-define physical end of subprogram to be compiled 
RETURN -specify logical end of subprogram 
CALL-invoke subroutine subprogram 
ENTR Y -define entry point in subprogram 
EXTERNAL-expand in-line function out-of-line 
BLOCK DATA -enter data into labeled common block 
Other FORTRAN Statements Accepted by FORTRAN IV 
READ-read data from system input data set 
PUNCH -write data into data set associated with system output 
PRINT -write data into data set associated with system output 
DA T A -define initial values for variables and arrays 
DOUBLE PRECISION -specify variables as double-precision variables 
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Arithmetic and Logical Expressions 
Consist of arithmetic or logical constants, variables, or subscripted 

variable separated by arithmetic, relational, or logical operators. 
Arithmetic 
Operators 

** 
* 

+ 

Relational 
Operator 
.GT. 
.GE. 
.LT. 
.LE . 
. EQ. 

Explanation 
exponentiation 
multiplication 
division 
addition 
subtraction 

Explanation 
greater than ( » 
greater than or equal to ( ;;;.) 
less than ( <) 
less than or equal to ( <) 
equal to (=) 
not equal to ( =1=) 

Explanation 

.NE. 
Logical 
operation 
. NOT. .NOT.A-if A is .TRUE. then value .NOT.A is 

.FALSE.; if A is .FALSE. then value .NOT.A is 

.TRUE . 
. AND. A,AND,B-if A and B are ,TRUE. then value 

A.AND,B is .TRUE,; if either A or B or both are 
.FALSE" then value A,AND.B is ,FALSE . 

. OR. A.OR.B-if A or B or both are .TRUE. then value 
A.OR.B is ,TRUE.; if A and Bare ,FALSE. then 
value A.OR,B is .FALSE. 

Two logical operators may appear in sequence only if second logical 
operator is .NOT. 
Order of computations in expressions Where parentheses are omitted, 
or entire expression is enclosed within single pair of parentheses, this is 
order in which operations are performed: 

Operation 
Evaluation of functions 
Exponentiation (* *) 
Multiplication and division (* and /) 
Addition and subtraction (+ and-) 
,LT.,.LE."EQ.,.NE."GT",GE, 
.NOT. 
.AND. 
.OR. 

Hierarchy 
1st (highest) 
2nd 
3rd 
4th 
5th 
6th 
7th 
8th 

Subscript Specifies one of index coordinates that identify specific 
element of array. From 1 to 7 subscripts are used in accordance with 
dimensionality of array being subscripted; multidimensional subscripts, 
separated by commas; subscripts, enclosed in parentheses, follow array 
name, One of seven forms; v,c',v+c',v-c'c*v,c*v+c', c*v-c', where v is 
unsigned, nonsubscripted, integer variable and c and c' are unsigned 
integer constants, Whatever subscript form is used, evaluated result 
must be greater than O. 
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FORTRAN Statement Formats 

Arithmetic and logical assignment statement 

.!! =.l!. 
..!! - subscripted or nonsubscripted variable 
.b. - arithmetic or logical expression 

.1!. must be logical variable if, and only if, b is logical expression 

ASSIGN and assigned GO TO statements 

ASSIGN.i to !!! 

GO TO m (li I ,li2 ,!!;3 '···.~n) 
i -- executable statement number 
!!;"''!'2,~3'''''~n - executable statement numbers 
!!! - nonsu bscripted integer variable. length 4. equal to 

~I,~2,~3,···,~n 

BACKSPACE..!! 

1!. - unsigned integer constant or integer variable, length 4, repre­
sents data set reference number 

CALL name (ill '!!2,i!3"",iln) 
~ - subroutine's subprogram name or name defined in ENTRY 

statement in subroutine su bprogram 
S!j,S!2,!!3, .... !!n - actual arguments supplied to subroutine subpro­

gram; each may be of fonn &n where n is statement number 

COMMON iI!!! (!il).11(k2),···II!i'(~3M(k4), ... 
!!,l;>, ... ,\:,Q ... - variable or array names 
~I ,1>2, .. ·,1>3,!s4 .. · - optional; each composed of 1 through 7 un­

signed integer constants, separated by commas, representing max­
imum value of each subscript in array 

II! ... - optional common block names consisting of one through six 
a1pharnelic characters; fust is alphabetic; names must be em­
bedded in slashes 

CONTINUE no operands 

DATA YI"·'~n!.!.1 *!!l ... ,!.n *~n/,Yn+1 , .. ·,ymf!n+1 *!!n+ I , .. ·Jm *!!m/, .. · 
Y I,'" ,YIn - variables, subscripted variables (su bscripts must be integer 

constants), or array names 
!!l, ... ,gm - values of integer, real, complex, logical or literal hexa­

decimal data constants 
il, ... ,lm - unsigned integer constants indicating number of con­

secutive variabJes to be assigned value of d I , ... ,d m 

00 ~ i !Eb .!!'2, !!l3 
~ ~~, ,-A- ~ .---,,-, 
end of DO initial tcst increment 
range variable value value 

2>. - number of executable statement that follows DO statement 
1...- non subscripted integer variable 
I!! I ,'!!2 ,'!!3 - either unsigned integer constants greater than 0, or 

unsigned nonsubscripted integer variables greater than 0; sum 
!!!2+!!!3 +1 must not exceed size of virtual storage; (!!!3 optional; 
if omitted, value assumed to be I; preceding comma must be 
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DOUBLE PRECISION ~,~,~, ... 
a,b,c, ... - variable names that may be dimensioned in statement, or 
- - function names 

~1, il2~ ~3,.··'?-n-array names 
kJ,k2,k 3 , ... ,kn - each composed of I through 7 unsigned integer 
- constants, separated by commas, representing maximum value of 

ea~h subscript in array; kl through kn may be integer variables, 
length 4, only when they appear in DIMENSION statement with­
in subprogram 

END no operands 

END FILE a 
a - unsigned integer constant or integer variable, length 4; repre­

sents data set reference number 

ENTRY name (~1,a2 ,a3""'~n) 
~ - name of entry point containing from I to 6 alphabetic 

and/or numeric characters; fIrst is alphabetic 
.al ,a2 ,~3, .. ·,.an - dummy arguments corresponding to actual argu­

ment in CALL statement or in a function reference 

EQUIV ALENCE (~,12,£, .. -), (!,l,~, t, .. ·) 
a, b, c, d, e, f, ... - variables that may be subscripted; SUbscripts may 
, -have 'two' forms single-subscripted variable refers to position of 

variable in array (i.e., 1st, 25th; multiple-subscripted variable 
refers to array position as in arithmetic statements 

Explicit specification statements 

~*s ~*~I (~1 )j~! j,1!*J!2 ~2)f~d''''~*~n ~n )/~n/ 
type - INTEGER, REAL, LOGICAL, or COMPLEX 

*~,*!'],*~~, ... ,*§n ,- optional; each ~ represents pennissible 

length specification for associated type 
~,~ ... ,~ - variable, array, or function names 
(!i:l},(lc2}, ... ,(lcn) - optional; each ~ composed of 1 through 7 

unsigned integer constants, separated by commas, representing 
maximum value of each subscript in array; each k may be un­
signed integer variable only if in subprogram's type staternent 

I!l /'/'!S2/'''·'/~nl - optional; represent initial data values 

Fonnat statement 

~ FORMAT (cl '~2 , ... ,cn/!?;! ',S:! '.· ... ~n'I ... ) 
J( - statement number (1 through 5 digits) 

_CIo~2 '·",~n and £1 "~2 '. ""~n' - format codes; may be delimited 
by one of separators: comma, slash, parenthesis; codes specify 
length, decimal point, position of data in data set; slash (f) sepa­
rates FORTRAN records 

jlG~.~ - transfer integer, real, complex, or logical data 
l!1~ -transfer integer data 
~F~.Q -transfer real data not containing decimal exponent 
ai'll::,q -transfer real data containing E decimal exponent 
llD~.Q -transfer real data containing D decimal exponent 
![Z~ -transfer hexadecimal numbers 
![L!l{ -transfer logical data 
aA~ -transfer alphameric data 
~H -transfer literal data 
!l{X -skip data when reading or insert blanks when writing 

60 



~ optional; unsigned integer constant; denotes number of 
times same format code is repetitively referenced 

'!Y unsigned integer constant, less than or equal to 255, speci­
fying number of data characters 

~ _ unsigned integer constant specifying number of significant 
digits 

~ ~_ unsigned integer constant specifying number of decimal 
places to right of decimal point 

EXTERNAL !!,!?,,-,, •.. 
~,l?,~, ... ~- names of subprograms used as arguments in other sub-

programs 

Function statement 

type FUNCTION name*s (Jh,i!2,il3, .. ·,iln) 
--type - integer, real, complex, or logical 

name - name of FUNCTION subprogram 
*s - optional; represents one of pemlissiblc length spccitlcations for 
- associated type 

11 ,>12 ,il3,· .. ,iln - nonsubscripted variable, array, Of dummy names of 
of SUBROlJfINE or FUNCTION subprograms; at leas! one argu­
ment must be in argument list (arguments may be enclosed in 
slashes within commas, equivalent 10 normal fomlal without 
slashes) 

Function (arithmetic statement) 

name (~,~, ... ~) = expression 
~ - any subprogram name 
a,b, ... ,n - distinct (within sarne statement) unsubscripted variables 
expression - any arithmetic or logical expression not containing 

subscripted variables; statement functions in this expression 
must be defmed previously 

GO TO (computed statement) 

GO TO (! 1 ~2 >!J , ... ,x..n ),1. 
2'1,<'2, ... ,'Sn, - executable statement numbers 

.!. - nonsubscripted integer variable in range: 1 .;; i .;; n 

GO TO (unoonditional statement) 

GOTOX 
X - executable statement number 

IF (arithmetic statement) 

IF (~) ~I ~2~3 
iI - arithmetic expression; not complex 

~ 10<'2 ,JS3 - statement numbers 

IF (logical statement) 
Ifey; 

1. - logical expression 
! - any statement except specification statement, DO statement, or 

another logical IF statement 

IMPLICIT type*s(a 1,32 , ... ), ... ,type*s(a 1 ,32>"') 

type- integer,"re;;i, compl~rio~~ 
*,!i - optional; one of permissible length specifications for associated 

type 

~l ,!!.2,». - single a1phabetit.: characters, separated by commas, or 
range of characters (in alphabetic sequence) denoted by first and 
last characters of range separated by hyphen (e.g., A-D) 

NAMEUST/J!:~,'?.·,,·,9~/~~···lJ~ll.o!!'·",i 
:>;"y,and ?" ... - NAMELIST names, 1-6 alphameric; first, alphabetic 
a,b,c,d, ... - variable or array names 61 



PAUSE 
PAUSE n 
PAUSE 7"message' 

n - unsigned 1-5-digit integer constant 
message - any Iite~al constant 

PRINT~, list 
b - number of array name of FORMAT statement describing data 
TIst - series of variable or array names, separated by commas; may 
- be indexed and incremented; specify number of items written 

and data storage locations 

PUNCH b, list 
b - number or array name of FORMAT statement describing data 
list - series of variable or array names, separated by commas; may 

be indexed and incremented; specify number of items written 
and data storage locations 

READ ~, !:, END=~, ERR=~) list 
'" - unsigned integer constant or integer variable, length 4; data set 

reference number 
Q - optional; number or array name of FORMAT statement describ­

ing data being read, or NAMELIST name; when NAMELIST 
name specified, LIST not specified 

END=£ - optional; statement number to which transfer is made at 
end of data set 

ERR=Ec - optional; number of statement to which transfer is made 
if error condition in data transfer 

list - optional; series of variable or array names, separated by 
- commas; may be indexed and incremented; spe.cify number of 

items read and data storage locations 
READ statement may take different forms; parameters END=c 
and ERR=d, optional; parameter list, parameter b, or both, may 
be omitted 

RETURN Statement 
RETURNi 

i _ .. optional in subroutine subprogram; not applicable in functional 
subprogram; integer constant or variable, length 4; value, n, de­
notes nth statement number in argument list of SUBROUTINE 
statement 

REWIND a 
a - unsigned integer constant or integer variable, length 4, repre­
- senting data set reference number 

STOP.!!. 
~ - optional; unsigned 1-5-digit integer constant 

SCBROUTINE name (!II '~2,,!3 ''-',!In) 

name - subprogram name 

21'~2,i!3, ... ,iln - arguments, if any; every argument must be 000-
subscripted variable or array name, dummy name of another 
SUBROUTINE or FUNCTION subprogram, or of fom1 *, where 
* is return point specified by statement number in calling pro­
gram 

WRITE fil,!J) list 
a - unsigned integer constant or integer variable, length 4; data set 
- reference number 
11 -- optional; number or array name of FORMAT statement describ­

ing data being written, or NAMELIST name 
list - optional; series of variable or array names, separated by 
- commas; may be indexed and incremented; specify number of 

items written and data storage locations 
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FORTRAN Source Program Characters 

Alphabetic 
EBCDIC 
or OCDIC 

Cluracters Punches 

A 12-1 
B 12-2 
C 12-3 
D 12-4 
E 12-5 
F 12-6 
G 12-7 
H 12-8 
I 12-9 
J I I-I 
K I 1-2 
L 11-3 
M 11-4 
N I 1-5 
0 11-6 
P 11-7 
Q I 1-8 
R 11-9 
S 0-2 
T 0-3 
U 0-4 
V 0-5 
W 0-6 
X 0-7 
Y 0-8 
Z 0-9 
$ 11-3-8 

(see notes) 

Numeric 
Characters 

--
0 
I 
2 
3 
4 
5 
6 
7 
8 
9 

SpeciJJ 
ChJf3cters 

+ 

I 
= 

) 

* 

( 

blank 
(see notes) 

EBCDIC 
'" BCDIC 
Punches 

f--- ---,----- - -_.~-----" --_ .. -

0 
I 
2 
3 
4 
5 
6 
7 

8 
<) 

EBCDIr BCDJC 
Punches Punches 

12-6-8 12 
II II 
0-1 0-1 
6-8 3-8 
12-3-8 12-3-8 
11-5-8 12-4-8 
II-4-k 11-4-8 
0-3-8 0-3-8 
12-5-8 0-4-8 
5-8 4-8 
no punch no punch 

I 

Source programs are coded in either BeDIC ur EBCDIC character J 
codes; mixing two is not allowed. 
$ is alphabetic character in EBCDIC only 
( is speciaJ character in EBCDIC only 
~---

Characters listed constitute character set acceptable by FORTRAN. In literal 
data, any valid code is acceptable. 

63 



Mathematical Function Subprograms 

lor Arguments Returned 
Fwrtion Name Defmition 0* (no __ type) 

~ 
Exponential EXP earg 0 Real *4 Real *4 

DEXT e,1rg 0 Real *8 Real *8 
CEXP earll 0 Complex .1) Complex *8 
CDEXP earg 0 Complex *16 Complex *16 

Natural ALOG I n(arg) 0 Real *4 Real *4 
Logarithm DLOG I n(arg) 0 Real *8 Real *8 

CLOG I n(arg) 0 Complex *8 Complex *X 
CDlOG I n(arg) 0 Complex *16 Complex *16 

Common ALOGIO log, 0 (arg) 0 Re-al *4 Real *4 
Logarithm DlOGIO loglo (arg) 0 Real *R Real *R 

Arcsine ARSIN arcsin(arg) 0 Real *4 Real *4 
DARSIN arcsin(arg) 0 Real 'S Real *g 

Arcc.osine ARCOS arccos(arg) 0 Real *4 Real "'4 
DARCOS arccos(arg) 0 Real *8 Real *8 

Arctangent AT AN arctan(arg) 0 Real *4 Real *4 
ATAN" arctan(argl /arg2) 0 Rea! *4 Real *4 
DATA>'; arctan( arg) 0 Real *8 Real *8 
DATAN2 arctan(argl !argz) 0 Real "'8 Real *8 

Trigonometric SIN sin{arg) 0 Real *4 Real *4 
Sine DSIN sin(arg} 0 Real *8 Real *8 
(argument in CSIN sin(arg) 0 Complex *8 Complex *8 
radians) eDSIN sin(arg) 0 Complex" I b Complex *10 

Trigonometric COS costarg) 0 Real *4 Real *4 
Cosine DCOS cos(arg) 0 ReaJ "'8 Real *8 
(argument in CCOS cos{arg) 0 Complex *X Complex *8 
radians'} COCOS cos(arg) 0 Complex *16 Complex *16 

Trigonometric TAN tan(arg) 0 Real *4 Real *4 
Tangent DTAN t.n(arg) 0 Rea! *8 Real *8 

Trigonometric COTAN cotan(arg-, 0 Real *4 Real *4 
Cotangent DCOTAN cotan(arg) 0 Real *R Rea! *g 

Square Root SQRT Jarg 0 Real *4 Real *4 
DSQRT Jarg 0 Real *R Real *R 
(,SQRT Jarg 0 Complex *8 Complex *8 
CDSQRT .J arg 0 Complex *16 Complex ·16 

HyperbolIc SINH sinh(arg) 0 Real *4 Real *4 
Sine DSINH sinh(arg) 0 Real *g Real *,\,\ 

Hyperbolic COSH cosh(arg) 0 Real *4 Real *4 
Cosine DCOSH cosh(arg) 0 Real *8 Real "'H 

Hyperbolic TANH tanh(arg) 0 Real 01<4 Real *4 
Tangent DTANH tanh(arg,) 0 Real *8 Real *8 

Error ERF } ; f 0' 
-u 2 0 Real *4 Real *4 

Func1ion DERF 
du 

0 Real *X Real *8 

Complemented ERFC 
~ Jx~ 

0 Real *4 Real *4 
Error DERFC du 0 Rea! *8 Real *~ 
Function 

Gamma GAMMA } f ~ x-I -u 0 Real *4 Real *4 
DGAMMA 0 duO Rea! *8 Real *8-

Log-gamma AlGAMA Inl (arg) 0 Real *4 Real *4 

DLGAMA Inl(arg) 0 Real *8 Real *8 

Remaindering MOD argl (mod arg2) Integer *4 'nteger *4 
AMOD aIS, (mod arg,) Real *4 Real *4 
DMOD arg, (mod arg,) Real *8 Real *8 
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lor Arguments Returned 
Function Name Definition 0- (no" type) Function 

Absolute lABS} 
I arg I Intc:ger *4 Integer "'4 

value ABS Re31 *4 Real *4 
DABS 

I~j 
Real *oS Real *R 

CABS } 0 Complex *X Real *4 
for a+hi ::: drg 

CDABS 0 Complex *16 Real *~ 

Trullcation INT Sign of arg times I Real *4 Integer *4 
largest inleger 
.;:; I arg I 

AI NT R.:al"'..t Real *4 

IDI:-iT Rea! *8 Integer *4 

Largesl AMAXO ~2 Integer "'4 Real *4 
value AMAXI Max(argt, ;;<:2 Real *4 Real *4 

MAXO arg, , ... ) ~2 !nte-gt'f *4 Integer *4 
MAXI ~2 Re~{! *4 Integer *4 

DMAXI )::2 Real *3 Real *}<; 

Smallest 

""" ( 
~2 lnteger *4 Real *4 

value AMI:-il Min(argl ' ~2 Rea! *4 Real *4 
MINO arg, , ... ) I ~2 Integer *4 Integer *..:t 
MINI I ?2 Re31 *4 Integer *4 

DMI:-il :;?-:2 Real *H Real *8 

Float FLOAT Convert from hltegcr *4 Re~1 *4 
DFLOAT mteger to real llitcg,er *-l Real *H 

Fix IFlX Convert from Real *4 Integer *4 

HFIX real to imeger Real *4 integer *-~ 

Transfer SIGN } Sign of arg2 Real *4 Real *4 
of sign ISIG:-i times! arg,l Int('g~r '"'4 Inleger *4 

DS!(;N Real *8 Real ·B 

Po:\itive DIM aTg, - min('Hg, ' Real *4 Real *4 
difference 1D1~1 arg, ) Integer *4 Integer *"4 

Obtain most SNGL Rea! *8 Re;Jl *4 
significant 
part of 
Real *8 

argument 
,-----

Oh~ain real REAL I Complex *~ Real "'4 
part of 
complex 
argument 

Obtain imag- AIMAG I Cumplcx "'J:{ Real *4 
lIlary part of 
(ompicx 
argument 

Express Real DBU I Rtal *4 Real *X 
*4 argument 
in Real *8 
form 

Express two CMI'LX 
C=argl 

Real *4 Complex *8 
real argu-
ments In com- [X'MPLX +iarg2 

Real *S Complex *16 
plex form 

Ohtain (on- CONJG C-X,iY Cnmplex *~ CO!TlpieX *k 
jugate of DCONJG for arg=X+iY Complex *-16 Complex * I () 
complex 
argument 

• I in-line; 0 out-of-line 
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Service Subprograms 

I 
I Storage 

No. of 
I Estimate 

Function Name Operands II or O. ARGS, Hex Dec Fonnat 

Turn all s.l!nse SLlTE (i) where i 0 J 324 804 

lights off or equals 0.1, 

one sense 2,3,4 

light on 

Test a sense SLlTET (i, where 0 2 324 H04 

light. or i equals U, 

record its J ,2,3,4 and 

status j equals] 

or2 

Dump spcd- DUMP (a, .b l J,," 0 3 4~ 168 
fled storage all ,b n I n ) 

area and ter- a=upper limit 

minate proc- b=lower limit 

essing F=format 
spe(ifica{jon 

0 hex 
J Lugical *1 

2 Logical *4 

3 Inleger *2 

4 Integer *4 

5 Real *4 

6 Rcal *8 

7 Complex *X 

8 Cumplex *16! 
9 literal 

chaIat:tc:r 

Dump speci- PDUMP ("1 ,b , J", 0 3 4K 16S 

fled storage In,bfl.ffi) 

area and re- where a,b 

sume process- and f are as 

mg in DUMP 

Terminate EXIT (issued with- 0 a lAC 428 

user program- STOP out CALL) 
rning: pass 

control to 

terminal; 

write message 
(0 SYSOUT 

Write message PAUSE (issued with- 0 0 lAC 418 

to SYSOUT; out CALL) 

continue proc-

essing user":. 

program 

Test and re- OVERFL j, where j I 

cord status of ~I for 

exponent over- >1663 

flow indica- =2 for no 

torr uver-or-un-

def-flow 
~3 for 

<16c6S 

Test and rc- DVCHK (j) I 
cord status of J~ I if divide 
divide check check on i 
indicator =2 if divide ~ check off 

66 



Assembler I nstruction Statements 
Symbol Definition 
EQU equate symbol 

Data Definition 
DC define constant 
DS define storage space 
CCW define channel command word 

Program Sectioning and Uniting 
START start asseI{lbly 
CSEcr identify control section 
PSEcr identify protype control section 
COM identify blank common control section 
ENTRY identify entry point symbol 
EXTRN identify external symbols 
DSEcr identify dummy control section 

Establishing Base Registers 
USING use base address register 
DROP drop base address registers 

Listing Control 
TITLE identify assembly output 
EJECT start new page 
SPACE space listing 
PRINT print optional data 

Program Control 
IcrL source format control 
lSEQ input sequence check 
ORG set location counter 
LTORG begin literal pool 
CNOP conditional no-operation 
COPY copy predefined source coding 
END end assembly 

ASSEMBLER STATEMENTS 

Name 
Opera-

Operands Specil .. das tion 
[symbol] CCW command code I byte, absolute 

expression, right 
justified 

,data address absolute. relocatable. 
or complex expression 

,flag values absolute expression 

,count abso]ute exv~es.sion _. ; 
Channel command operation codes and flag -- ~ -- - ~ 
representations are summarized under 
"Appendix" 

CNOP byte alignment, Irn, where n - 0,2,4. or 6 

word type { dO~ble } w=n. where n = 4 or 8 
SIn e _. 

COM same as CSECf default = standard 
common section 

COPY symbol name name of area to be copied 
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Name 
Opera-

Operands Specif .. das tion 
[symbol] CSECT [public storage] PUBLIC 

[,read only storage] ,READONLY 
[,variable section length] ,VARIABLE 
[,privileged section] ,PRVLGD 
[,seetion includes SYS ,SYSTEM 

entry points] 

[symbol] DC [duplication factor] 
constant-type (see *) 

[ {bits } ] 
Ln (see .*) 

length bytes Ln(see '0) 

[scale] Sn (see *.*) 
[exponent] En (see t) 
constant I, ,.] (see tt) 

~constanf or (constant) 

• •• ••• t tt '""' ... I'~'" Type LnLn Sn En Constant Trunca· 
(n= ) specified length atign- ting! pad-

as ment din! side, 
C 1 bit 'upto right 

to 256 256 char-

-----x- bytes 
acters' 

~ 'hex as byte 

-----s-
digits 
'binary 

needed 
~ 

dIgits' 
F I bit -187 -85 4 word left 

t08 to to 

---.r- bytes 
+346 +75 

'decimal 2 half left 
digits •... word 

~ Oto -85 4 word right 
2L-2 to 

'[) 
t7S 

2 8 double right 
word 

I L is length comtant: no negative scaling 

p I bit decimal as byte left 
to 16 digits ... needed 

Z 
bytes 

A I bit' (any ~ word left 
t04 expres-
bytes sian, ... ) 

:J. Bit"~ng(h ipecifications with absolute 
expressions; retocatable A-type constants, 
J or 4 bytes;; rt.:iocatable Y-type const<lnts. 2 b}'leS 

r-y--'3or4 (,eloca- 4 word 
byte. table ex-

pression 
, ... ) 

R I bit (external 4 word 
to 4 sym-
byle. bal ... .} 

S 2 3 2 half 
bytes word 

30ne absolute or relocatable expression, 
or two absolute expressions 

y I bit (any 2 half left 
to 2 expres- word 
bytes'" sian 

40ne absolute or relocatable expression, 
or two absolute expressions 
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DROP regl [ .reg2. .. rl·~ I Ii] ab..,olutc value I hymnol[ DS [duplicatIOn ractor [ sallle <.IS DC except as 
i constant type I noted helow 

I [ length ) bits \ ] 
! hytesl 

[scale] 
[exponent I 

J. Spe-cifical!oH of 'consLJIlt' upt'fand, npli(ll1J\ , 
'Constant' (lre-raJld r('senft's space hut U\)t'~ nllt slure aatcl 

J. M~_\illlum.lcngth for C and X constants, (15.535 bytes 
4. Duphi..'CltiuP factor oro forcc~ C1hgllnll'lIt to asslllllcd 

a!ignments in lX' 

hymboll DSFCT none 

El\1J [control transfer point) rl'ioc<Jtahle or ahsolu tl' 
expression 

I default::::: fir-.t instr 
or ('SECT 

ENTRY entry point r, ... ) rclocatable symbols 

EJECT none 

[symbol I EQU self-defining tenn, 
previously defined sym-
bol. or combining 
expression 

EXTRN extemal symbol r, ) relocatable symbols 

ICTL beginning source column b~decimal digit. range. 
1-40 

[.ending source column] c~decimal digit. range, 
41-80: derault~71 

[,continue column 1 c~decimal digit. range. 
2 -40; dcrault~ 16 

if no ICTL is used, 
~l. c~7J. c~16. 

ISEQ ! .'<"!llenee fifld . left col) decimal di~its. 
! sequence field - right default ::::c no \cqu('l1ce 

col} ChCL'k 

Isymholl LTOR,; none 

OKG I new location countl'f expression: dt'rJult....:·~m--
address I rent IncatiDJ1 counter 

position + 1 

PRll\:T Ili,ting I ON 
printing option 'no \ 

OFF 
, liQin!-'! 

[code 
1 :~ecutableD GEN 

FUlLGEN 
none NOGEN [ ,,,'," ,,," I] DATA 

, c.onst 
.constants print k NODATA I hytes or \ 

less 

SPACE [no. of lines to be spaced} decimal Jigi1'}. 
dc!ault ~ 1 

[symholl START I inltial location elr. sl'if-dcfining term. 

address I default ~ 0 
I-

TITLE 'chi.1racters· to 100 characters [symhol) 
\'ute: "ymbo! may he from 1 tn 4 alphameric charaden 

USING base value, ahsoIutl' or reIOI."at;lhle , 
value, 

i I regl.[ .reg2 ... ,regl6 } absolute expn:~sion 
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Basic Instruction Formats 

Assembler 
Operand 

Field Applicable 
Basic Machine Format Format Instructions 

8 4 4 Rl,R2 All RR 
Operation instructions 

Code Rl R2 except SPM 
and SVC 

8 4 [\4/ Rl SPM 
RR Operation Rl~ Code 

8 8 I SVC 
Operation I I (See notes 1,6,8) 

Code . I 

8 4 4 4 12 Rl,D2 AlIRX 

RX Operation (X2,B2) instructions 
Code Rl X2 B2 D2 Rl,S2 

(X2) 
(See notes 1-4,7) 

8 4 4 4 12 Rl,R3, BXH,BXLE 
Operation D2(B2) LM,STM 

Code Rl R3 B2 D2 Rl,R3,s2 

RS 
8 4 1\4/ 4 12 Rl,D2(B2) All shilt 

Operation 
~ 

Rl,S2 instructions 

Code Rl B2 D2 (See notes 1-3,7,8) 

8 8 12 Dl(Bl), 12 All SI 
Operation SI,12 instructions 

Code 12 Bl Dl except 
LPSW,SSM, 
H10,SIO 
TIO,TCH,TS 

SI 
8 ""8/ 4 12 Dl(B 1) LPSW,SSM, 

Operation ~ 
SI HIO,SIO, 

Code Bl DI TIO,TCH,TS 
(See notes 2,3,6-8) 

8 14 1 4 4 12 4 12 Dl(Ll,Bl), PACK,UNPK, 
Operation D2(L2,B2) MVO,AP, 

Code Ll L2 BI Dl B2 D2 SI(Ll), CP,DP,MP, 
S2(L2) SP,ZAP 

SS 
8 8 4 12 4 12 01(L,Bl), NC,OC,XC, 

Operation 02(B2) CLC,MVC, 
Code L Bl Dl B2 02 Sl(L),S2 MVN,MVZ, 

TR,TRT, 
ED,EOMK 

(See notes 2,3,5,7) 
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1. R 1, R2, and R3-absolute expressions; specify general registers 0 
through 15; floating point registers 0, 2,4, and 6, 

2, Dl and D2-absolute expressions; specify displacement values from 
o to 4095. 

3. B1 and B2-absolute expressions; specify base registers 0 -15. 
4. X2-absolute expression; specifics index registers I - 15, X2 = 0 

specifies no indexing. If 132 specified, X2 must be included. or 
omitted either by specifying 0 or preceding 132 with comma, 

Ex: L 2,48(,5) 
5, L, Ll, and L2-absolute expressions; specify field lengths: L from 

o to 256; L I and L2 from 0 to 16. Assembled Yctlucs will be one 
less than specified (except that zero length will be assembled if 0 
is specified). 

6, I and 12 absolute expressions; provide immediate data; values 
from 0 to 255, 

7, SI and S2-absolute or relocatable expressions; specify address. 
8. RR, RS and SI-fields shown crossed out with X's; not examined 

during execution; not written in symbolic 0pEnnd, but assembled 
as binary Os, 

Standard Instruction Set 

0--~----Opera- Basic Operand 
Mnemonic lion I Machine Field 

Code instruction ('odt: format Fonnat 

A Add SA RX Rl.D2{X2,B:2, 

AD Add 1l0flllJillCd, long 6,\ RX Rt.D::(X2,lL') 

ADD' i\Jd lH>rlllalih.'J, Juuhle h() RX R I.O"IX2.!121, 
ADDR' Add Il(ll"mali/\?d, dllublc ·26 RR RIJC 
ADR Add llPfillalif(:,d. long 2A RR Rl.R2 
AE Add normaiilcd, short 7r\ RX kID2(X2,K) 
AER Add normalized, shorl 3A RR RI,R2 
At! Add half-word 4,'\ RX RI.D2(X2,H21 
AL Add logical Sf RX RIJ]2(X2,B21 
AI.R Add logical IE RR Rl,R2 
AP Add decimal FA SS [)] (I J .HI ;D2(L2 ,B2) 
AR Add IA RR RI,R2 
AU Add lllltlOrrnalized, short 7E RX R 1 D2fX2,B2) 
AUR Add ur,normahzt.'d, short JE RR RJ ,R2 
/!'W Add Llllnormalized, long 6E RX RJ ,D2(X2,B2\ 
AWR Add unnormalized, long lE RR RI.R2 
AX4 Aud nmmaiiLcd, mixed ih RX R IlJ'IX'.R~) 

BAL' Br:'111 __ '11 and lillk 45 RX RLD2iX2,B2J 
HALR' Branch and link 05 RR RLR1 
BAS Branch and store 4D RX RI.D2(X2.B21 
BASR Branch and store on RR Rl,R2 
Be Br<lll..:h on condition 47 RX \11 .lJ2(X2 .1l21 
HeR Bralh:h on cllndition 07 RR \1l.R2 
BeT' Brandl on count 4(-, RX RI,D2\X2,B2) 
BCTR' Bralll-:h UIl C()Ullt 06 RR RI,R2 
BXlI' Bran..:h on index high J.S6 , RS R I .R.l,D2fll2; 
BXLE' Br:.J!h::h on index low or equal R7 I RS Ri.R.l,D2(B"' I 

C Compare algebraic sq I RX R I.D2\X2,B2) 
CD Compare, long if) RX RI ,l~2(Xl.B2) 
CDR Compare. long 29 RR RI,R} 
CE Compare ,short 7Y RX Rl,D2(X2,B2'j 

CER Compare,short 3'> RR Rl.R2 
l'll Compare half~w~)fd 4'> RX R I .D2(X2.82; 
CL : Compare logical S5 RX R I D2(X2.B2) 
l'Ll' Compare logical D5 SS Dl (LBI jD2(B2} 
eLi Compalc logical Immediate q5 Sl DI(BI),I] 
CLR Compare logical 15 RR RLR2 
l'P Compare decimal F9 SS Dl (L1 ,B 1),[)2fU ,B2) 
CR Compare aJ gcbraic 1') RR jRI,R:: 
eVB COllvert to binary 4F RX I RI ,D2(X2B21 
CVD Convert to decimal 4E: RX RI.D2(X2,B2) 
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Opera. Basic Operand 
Mnemonic tion Machine Field 

Code Instruction Code Fonnat format 

D Divide 5D RX RI.D2(X2.B2) 
DD Divide, lung 61) RX R I.D2(X2,B2J 
DDR DIVide, long 20 RR R1.R2 
DE Divide, short 7D RX RI.D2(X2.112J 
DER Divide, .:"hort 3D RR RI.R2 
DP Divide decimal cD SS DI(LI.BI ).02IU,Hl) 
DR Divide ID RR RI.R' 

ED Edit DF SS DI(L.BII,Dl(ll2) 
EDMK Edit Jnd mark DF S5 D I( L.B))D2(ll2) 
EX b,ecutc 44 RX RI.D2(X2,!l2J 

HDR Halve. long 24 RR R1.R2 
IIER Halve. ~h Oft 34 RR R I.R2 

HIO Ilalt 1;0 9E SI DHBI) 

IC Insert ch:1I;)(icr 43 RX R1.D2(X2,B2) 
ISK' Insert :-:.h)rage key 09 RR RI.R2 

L Load 5S RX RI,D2(X2Jl2) 
LA' Li)Jd address 41 RX RI,D2(X2,B2) 

LCOR iO~ld complement, long 23 RR RI.R2 
[FER IXlad complement, short 33 RR RI.R2 

LCR Load complemen t 13 RR RI.R2 
LD Load, long 68 RX RI.m(X2.B2J 
LOR Load, long 2~ RR RI.R2 

LE Load, short n RX R I.D2(X2,B2) 

LER Load, short 38 RR RI,R2 

LH Load hal f·word 48 RX RI,D2(X2,B2) 

LM L03d multiple n RS RI,R3.02(B2) 

LMC 2 Load multiple control B8 RS R I,R3.D2(B2) 

LNDR Lo;]d negative, long 21 RR RI.R2 

LNER Load negative. short 31 RR RI,R.' 

LNR Load negative II RR RI,R2 

LPDR Load pol>irive, long 20 RR RI,R2 

LPER Load positive, short 30 RR RI.R2 

lPR load positive to RR RI.R2 

lPSW' luad PSW S2 S[ DI(BI) 

LR Load [8 RR RI.R2 
LRA2 Load real address BI RX RI,D2(X2,B2) 

LTDR Load and test, long 22 RR RI,R2 

LTER Load and test, short 32 RR RI,R2 

LTR Load and test 12 RR RI,R2 

LX4 Load mixed 74 RX RI.D2IX2,Bl) 

M Multiply 5(' RX RI,D2(X2,B2) 
MD Mllitlply, long 6C RX R[ ,D2(X2,B2) 

MDD4 Multiply normalized. douhle 65 RX RI,D2(X2,B2) 

MDDR' Mulriply nurmJlized, oouble 25 RR RLR2 

MDR Multiply, long ~C RR RI,R2 

ME Multiply, 'lhort 7C RX RI,D2(X2.B2) 
MER :\1uhiply, short 3(' RR RI,R2 

MH Muiliply half·word 4C RX RI.D2(X2,B2) 
MP MuHiply de..:imal FC SS O[(LI ,BI ),I)2(L2,B2.) 

MR Multiply Ie RR Rl,R2 
MYC \1ove chm<lcters 02 5S D[(L,BI),m(Bl) 

MYI Move imrncdi<lte 92 S[ DI(BIJ.l2 
MVN Move numerics 01 S5 DI(L.BI ),D2(B2) 
MVO Move with offset FI SS DI(L LB[ ).D2(L2,B2) 

MYZ Move tones D3 SS DI (L,B I ),02(B2) 

N AND logical 54 RX R[ .02(X2,B2) 

Nt AND logical D4 S5 D! (L.B [),02(82) 
NI AND logical immediate 94 S[ 01(BI).I2 
NR AND lugical 14 RR Rl,R2 

0 OR logit:al 56 RX RI,D2(X2 ,B2) 

0<: OR logical 06 SS DI(L,BI ),D2(B2) 

01 OR logical immediate 96 51 D[(BI).I2 

OR OR logical 16 RR RI,R2 
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Opera- Basic Opemnd 
Mnemonic tion Machine fidd 

(ode Instrudioll Code Formal Fonnat 

I'ACK I\l(k 1"'2 SS D II LI ,8 I 1,D202,B2 ) 
~- Ko.d Ju~..:t SS SI ---Di{BTi,12 

~ Subtract '8 RX R l.D·2,:X2.B2l 
SD Suhtr<lt't nurn',alilcd, lung <>B RX I{I D2(X2,R2) 
SDD4 SublnlCl normJ.li/.cci, dllUbk 1,7 I{X Rt.D2(X2,B2} 
5DDR' Subtral:t norll1alil.cd. double 27 RR RI.R2 
SDR S~lbtwcl n'Jrmalil.cd, long 2B RR RI,R2 
Sf SubtraL.:t rwrm<lliled. :-ihm! 78 RX R I.lY;(X2,B2) 
ScR SUDtrJ:(\ normalized. ;,:hort 3B RR RI,R2 
SII Subtract halfword 4!l RX 1{1D2(X2,1l2) 
SIO' Start I/O tJ-(, SI OIlSII 
SI. Suhtract lu~ical 51' RX Rl.D2IX2.B~' 
SLA Shift !t"ft. single 8B RS RI.1l2(B2) 
SUM Shift left, d0uble bf RS RI,D2IBl) 
SLDe Shin !eft. double Xl) RS Rl.D2tB2} 
SLL Shin R9 RS RI.D2IB2) 
SLR Suhtra..:t 1[, RI{ RI,R2 
SIT4 Sear..:h list A2 RS MID2ILl,1l2) 
SI' Suhtract decilllal I'll 55 IlIlI.1 ,BI )1)1(12,82) 
SPM ScI pwgf".ifIJ IH:£!'k 04 RI{ In 
SI{ Subtrad III RR RI,R2 
SRA Shin nght. singk' algebraic KA RS RI,[)2(1l21 
5RDA ShIft right. douhle 31gehnic Kf RS R I.D2( Illl 
SRDL Shift right. double logical HC I{S RI.D::(B21 
SRL Shift right, Single logicll XX KS R 11l2iBli 
SSK' Set ~ystem k~'y Ox I{ RI.R2 
SS\!' S"'~ :,vSh.'lll flMSk XO SI IlI(HI) 
ST Stm~ :;0 RX RI,ll2(Xl,B2i 
STC Stmc ~harad~r 42 RX Rl ,D2(X~,B2) 
STD Sture Inog 1>0 RX Rl.D2(Xl,B2) 
sn Sture short 7n RX Rl ,D2IX2.B~l 
STH Sture half·word 40 RX R 1 J).:!( X 2,02) 
Sn! Sture lllultiple 9() RS RI K',D2(Bl) 
5TM,' Sinn; llm:npJc ..:nntrul HO RS RI,R3,D2(B2) 
STRj)4 Slur~ (\)und~d. "I RX RI,I12(X2,1l2) 
STRF4 Stort I (;umled. 71 RX R I ,D2(X2,Bl) 
SU Suhtri.ld unHurmi.llil.cd. \hurl 71' RX RI.1l2(X2,B2) 
SUR Subtract unnurnulizcd. short JF RR RI.R2 
svr Supervisor "::311 11.\ RR I 
SW Subtract IHHlOftHah!.ed, l()n~ (IF RX Rl ,D2fX~.rC) 
SWR Suhtrat.:l unnorma!lzc-d, kong 21, RR RI,R2 
SX4 Subtract normJh/,ed, mlxe~_ 77 RX Rl.D2(X2,B21 

Tefl' ~- -- -------
Te~l dlOlnnd 51 IlIIBII 

TlO' Tesll/0 'JD 51 DIIIlII 
'1M T<,'<;t under Illa~k 91 51 DI(HI i.!2 
TR Translwte l), S5 DI(l.BII.D21B11 
fRT Translate :'Hld test IlD 55 ))1(1 ,HI }.D2(B21 
TS fest '.i'ld:-et 93 SI lliIBI) ruwK-- -:-:--;-""-------"--~ ~--.-- ., .. _-----" --".'----~ 

Unp'H.:k F.' SS 1)1( L1 ,Ill ),[)2( 1.2 ,1l2) 

WRD' Wrlle dlfCLi ,~4 SI DI(BII,12 .,~ 
~- -:---,------"-- ._-- ---- --_. __ ._. --,- ~--; ---- -----

l'.xduslvc OR 57 RX Rl.D2lX2.B21 
XC Exclusive OR D7 5S DI (I.,B 1),1)21 B2) 
XI EX~'ldsive OR, immediate 97 SI DIIIlI ),12 
XR Ex ... -b:'lve OR 17 RR RI,R2 

ZAP fero JnJ :ldd de<..:illlal FR SS IJlII·1 ,BI ).I12([2,B2) 

I LlIlIited to 2-.f·hn ad.dressing cJrability: CXt:n"T~e L:JUl1'.lj\ wil('17 !1~ir:j1: in 32·b1t PlOt}.; 

1 Privi:.:ged instrucli(1nS 

:-\ tJ"t'r" III 24·hll n1"oJc 11H1'it n,)1 excC'.:d 24-hll hl1lilati lm when loadint! address or u"ing 
LA :.1dJmp, jl'.:hl1lq~te. 

4 RPQ quote! in:i!fltcli'!iI:'. All USCIS arc rcslrictcu frull1 ll~jng tllCSC 
35 m:.100 Illstrudilln rl"nl('~ 
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Extended Mnemonic Instruction Codes 

Extended Code Instruction Mach ine J nstruction 

B D2(X2.B2) Branch unconditional Be IS .D2(X2 .B2) 
BR R2 Branch unconditional (RR format) BCRI5.R2 
l\OP DZ(X2.B2) No operation Be O.D2(X2,B2) 
NOPR R2 No operation (RR format) BCR O.R2 

UseJ After Compare instmc/inns 

BH D2(X2.B2) Branch 011 high Be 2.D2(X2,B21 
Bl D2(X2.B2) Branch on low BC 4,D2iX2.B2) 
BE D2(X2.B2) Branch on equal Be R.D2(X2.B2) 
BNtI D2(X2.B2) Branch on not high BC 13.D2iX2.B2) 
BNL D2(X2.B2) Branch on not low BC II ,D2(X2.B2) 
BNE D2(X2.B2) Branch on flot equal BC 7.D2(X2,B2) 

Used After Arithmetic InstnJctions 

BO D2(X2.B2) Branch on overflow Be I.D2(X1.B::) 
BP D2(X2.B2) Branch on plus BC 2.02(X2.B2) 
BM D2(X2.B2) Branch on minus BC 4.D2(X2.B2) 
BZ D2(X2.B2) Branch on 0 Be'R.02(X2.B2) 

Used After Test Under Mask instrudions 

BO 02(X2.B2) Branch if 1 s Be I.D2(X2.B2) 
BM D2(X2.B2) Branch if mixed BC 4.02(X2,B2) 
HZ Dl(X2,B2) Branch if Os Be 8,D2(X2.B2) 
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Assembler User Macro Instructions 

IJA TA SET MA'IIAGE\IENT PROGR,\\I CONTROL \IANA(;[MENT 

J)t'fine lJ<fta Set Virtual Storage MlIll<l!!t'ITlen( 

DIlIT ClJl) (,II \lAI, DCL\S,' 
PCIl DH I'RI:l\L\IN RSPR\ 
(AT IlCHD (,STOI{I IS( III' 
[,_'I,,-,,-,I-'ClI~):S,,-' _' _--,1-,1',-" ·'cf)"'J'-F"-C""ll_* ______ ~lQ.cS_' __ . _____ .... _. __ .. _ 
Connect nata Sd tu S)'~telll Prog:ram Linking :lnd Luading: 

OPE, ,WOPLN IV.\\I ,,,,1,1 ADCO'l1l PH I, II 
~e--s-,o[):-al-a"'S:-e!------------IAJ)C()N S,\\T 

I AI{\l RII URN 
VSAll VIS;\\! VP,\\! (ALL llHLI' 

,('1 T (;I'T 11,1) ,LOAD IlIINJ-:' 
: PUT PU r STOW 11:YILR' IU:SlMP 

! ~~IIX ~rRiYI IOREQ ~~=~~'-SJO~I_~ ____ _ 

I3SAM SL'! L ~~N~:,'(~ 1"",,er,fuPtion Hand!,mg: 
RI,\1l ['SITI VCCIV 511{ Silt 
IVRIII I>IIRIC SPIT DIR 
If!! ( J-: IULl:X SSIC SAl 
D()1J1T[l QSA~I SHe RAI, 
CITI'OOI (,I, r i SAl( INIIN<) 
UTilI T 1'1. I : SHe Cj,\Tl 
[101' BUF I'lITX I":S,\ I I ;\I III 
II{LlJ'OOL RLLSF ,\T 1'0 I ., I r I' 
[lSI' [kU",C ["11* 
<YIRL CI"TI{l 
[TOV Sill 
1'0lN I 
:\(jH. 

'-t.mipulate Entin' f),lta Sd 

CIlS PR 
PU 
WT 

Transfer to Cummand Mode 
PAl'Sf, \BI,[) 
COMM:\l\1l Oil!.; 
LXn RI R\" 
CLlC' ('II P 

(;:\1 RlJ 
CXIWR 
(;TW:\R 
MS(;WR 

CTWRC 
( ,TIVSR 
S\ SIN 
P!{\'1I'T 

MC:\ST 

Cat.llng Data Set ..\ Itril-tule.., 

( '\ I 
1 Cornmillli(';itiOIl'i with Opt>r..tfu. and Log I 

WTU WTI I 1;1 L 
\\J(JI( WIOA 

Dbl..!Jfll;.-t-'-I)-a-ta-S-et---'''-''-nS-''-''-''-,------1L----- ~--~ --- ji 
Task/Timing \1,linh:nann' 

(_I()',! ___ ~~~UlSI ,VA \1 onivi SIIIII~.'III:,I,~ :(II'.\,1n_'~_I~I_1 _liS \_(,_1 
Rt'HlO\,· Ibla S3 fl'I-)1 SY'>{l'lll f'. 

I R -\ "i! Comm:lllcJ Cn'atioll 

Rfl. IlPKn CIl\ 

unguage Pro('t"~sing SY"{l'Iil-Orit:nled \1acro II\~tmction'> 

t~m~ll AUXPV 

l l ~lft~~{~ l' RDI* 
ISI'NI)* 
f\l\ll* 
\ SL ND* 
XTR XTS' 

.. - . -----_.- -- ----

GN28-3172 

VSLf\.DR* 
XTRSYS' 
X1RI'\I* 
XfReT' 
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Operand Expressions 
Operands of macro instructions may be expressed in several ways: 
alphabetic A - Z $ @ zt 

alphameric 
special characters 
special symbols 
relocatable expression 
absolu te ex pression 

explicit address 
implicit address 
register notation 

text 

charaCters 

oplist 

A - Z $ (a; # 0-9 

+ - , = . * ( J / & and blank 
1-6 alphameric characters and + - . * ' I & 

changes when program is located 
value rcmruns constant when program is re­
located 
displacement (index register, base register) 
symbolic address [(index register) J 
absolute expression enclosed in parentheses 
that evaluates from 0-15. 
character string enclosed in ap.) stroph es; em­
bedded blanks and special characters per­
mitted: two apostrophes or two ampersands 
represent one apostrophe or one ampersand in 
character string: text operand limited to 255 
characters, including enclosing apostrophes 
character string not enclosed in apostrophes; 
no embedded commas or blanks; two apos­
trophes or two ampersands represent one 
apostrophe or one ampersand 
series of operands or list in text format or 
coded somewhere else and addressed with 
addr expressions; when operand list is coded 
elsewhere. operand string ends with end-of­
message code, hexadecimal 27 

Expression Abbreviations 
Abbreviations used when more than one operand expression represents 
one operand value: 
addr 
addrx 

addx 
value 
integer 

relocatable expression, register notation 

register notation, explicit address, implied 
address 
explicit address, implied address 

register notation. absolute expression 
decimal integer, absolute expression 

GN28-3172 9/15/70 76 



Assembler Macro Instruction Formats 

Name Operation 

symbol ABEND 

symbol ADCON 

--~-

ADCOND 
-~ 

symbol AFTD 
------ -.~-----

I symbol] ARM 

------_. 

symbol BPKD 

Operands 

compcode \ value 
, ~ 

I (()) 13 
I I text I t .message: addrx ' 

1\ 1(\) i 

type code 
LOAD I CALL 
DELET E I 

IT ( 

NAd 
I.EP=symhol] 

IMPLIC 
Jl'TER 

Q"IJERR= {pa." retu 
Like error 

m lodes - CODE}] 
exit - ERR 

!.DELOPT=J specified 
1 all asso(] 

module only - SMO t 1 
akd modules - SDMJ 

[HSHTAB=IXPDS I. 
. . \'iORM' 

-,-----_ .. 

none 
1---- ----~~-----

JOI f .J I I ( 1 ep-symbol. sa-syml 
-----------

loe-add rx ,e x I re f-addrx 

return d3.ta: 
reg 15 = address of inil ialil't'd or ~ilter('d adeun 
group 

. __ ._-

ep-symholl.(param-re \exp ... )] 

BSAM (basic sequential access method) 
,...----,...----r-'..---~.---~----.. --.-~-~--

I syrnboll 

Isymbol] 

{symbol 1 

"ymba!) 

I symbol] 

I symbol] 

IsymbolJ 

Isymboll 

READ 

WRITE 

CHECK 

DQDECB 

GETPOOL 

GETBUF 

FREEBUF 

FREEPOOL 

decb-symbol.type I SFI SB ~ ,deb-addr 
,area-addrl.length I'S'lvalue i I 

dceb-sym 1:>01,ly pc-SF .deb-adelr ,area-addr 
1,length I'S'lvalue I J 

deeb ~ addrx! 
} (I) \ 

decb {addrx I , (\) \ 

return data: 
reg 0 = Ilumbn of unchecked DEeBs in queue 
reg I = poinler to Ibl of unchecked DEeB, 

'b \ add", ( '1 number-VaJu.e,length-vaIUC I 
dc I (l) \ (0) \ 

~ addrx 1 
deb! (I) I ,rcgistcr-absex p 

\3ddrx I 
dcb I (I) \ ,rcgi,ter-absexp 

deb i ad. drx ~ 
()) 
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Name Operation Operands 

BSA'II (Continued) 

[symbol] BSP deb 1 addrxf 
(I) 

return data: 
reg15~00 if nonnal completion or if 

permanent positioning error 
occurs 

04 backspacing did not occur 

r symbol] l addrx ~ , lactioll-.codC[ ,number-ValUe]! CNTRL dcb 
(I) (0) 

r symbol] FEOV deh I mldrx! 
(I) 

[symbol] POINT deb \ addrx f 
I (I) 

I _ {addrX} 
. ()c (0)_ 

[symbol] NOTE deb ~ addrx ( 
(1) 

I return data: 
I reg 1 ~ block [D of last block read or written I 

____ . _______ ---l 

r symbol] CALL {SymbOl) entry 
(j 5) ( 

,I(param-addr, ... )] ,I VL] 

r Joadtype-l E II} I l.1D~absexpl 

register setting: 
reg I = contains address of param~ter hst 
reg 14~ valid return address 

[symbol] CAT f text \ optist 
\ addr f 

-~ 

where oplist equals: 

dsnamc, -name,state {~} ,r access {~} I, 

f dsname2 -name 1 ! 

GDG~name,gnUmbCr-lOlcger,[action{~} I I 
[.ERASE~G}] ~ 

return data: I 
reg 1 5 ~ code , 

Q:I",~ significance 

00 cataloged 
04 name cannot be changed 

since new dsnamc not 

unique: no cataloging 

08 invalid element in input 

string 

OC no cataloging for 

other reasons 

10 d<tta set flame nut un 1I.l,Ut' , , 
already in catalog 

14 data set volume not 

mounted. CJnn1-'{ ..:atJ! .. )g : 
18 ABEND requos, I 

:0 Vam d:.d..J set Ihlt GI.X~ 

I or rename llplllln 

24 Open IX'B ___ ~ ___ J 
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[symbol] CDO oplist { lex t } 
addr 

where oplist equals: 
dsname-name [,OONAME=ddname-symbol, ... J 

retYrn data: 
reg IS = code 

(hex) signitlcance 
00 normal 
04 invalid asna me 
08 invalid ddname 
OC ddname not in data sel 
10 error return from OOEF 
14 not line data set 

[symbol] COS oplist l text! 
addr 

where optlist equals: 
dsname! -symhol! (member name,. II 
,dsname2-symbol[(memher name,. )J 

[ERASE={~~ 
[,line-inlcger] f .increment-integerl 

[REPLACE= { ~ }] 

return data: 
reg 15 = code 

(hex) significance 
0() normal 

04 invalid input parameters 
08 original data set name 

not in catalog or task 
definition table (TOT) 

OC data set not in catalog. 
no OOEF macro instruc-
tion or command executed 

10 JFCB for original data 
set not consistent with 
JFCB for new data set 

14 memher name hot given 
for partitioned data set 

18 user does not have write 
access for new data set 

IC original data set not 
VAMorSAM 

20 data set not op direct-
access; command ignored 

24 new data set member 
name already in POD 

28 data set copied, old data 
set not erased; user does 
not have proper access 

2C data set copied, new data 
set not renumbered, not 
a line data set 

30 data sel copied and re-
numbered, old data set 
not erased, user does not 
have proper,access 

(continlled) 
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Name 

[ symbol] 

[symbol] 

[symbol] 

[symbol] 

Operation Operand 

CLATT none 

34 data set copied and orig­
inal emsed, new data set 
not renumbered, not a 
line data set 

38 data set copied, new data 
set no~ renumbered, old 
data set not erased 

CLOSE (jdcb-addr,[ optIREREADI1!, .. )[ ,TYPE=Tj 
/LEAVE I 

COMMAND [ message {;~~~x} J 
CSTORE 

DCB 

module-symbol,epname-symbol,address-addr, 
length-value, attribute-value 

return data: 
reg 15= Code 

00 
04 

Significance 
normal return 
module name or entry 
point name already in use 

Applicable Acces:r; Method..s 

~K:,:"dOJ" __ , I- iij X-L, -1--:".' 
I,BUFf'Bo=addrl X 

'T"- --

[.EROP1·ooode l ,...i... __ ....L. __ ,_L...2 .. ~ 
• "" YlSAM m~mbeH of partitioned data sci 

I. = some e~tabli~fled "ialue a$~llme,d by spt~m 
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I I DeBD I none 
l----------+---~-----_ __+_-~--~ .~ _______ . _______ " _. __ 

I 
! 

op 1St .1ddr 

-- ----~--; 
I 
I : hyrnbolj DDEF r' 1 {text} 

, "{'~~~~J~~~::::::~~Is} ! ds. f {VI}' 

i 

I 

I 

I 

I I 
~--~ . ·t .. ·-.... · .-. I hymholl DEL 

I PCSOU I I' 0 g VS J 
,DSNAME~data set name 
I ,DlSP~ JOLDI NEW} I 

See DDEF command for additional operands 
retul11 d:n3 
reg IS=;; code 

fhex} 
00 
04 
Oh 
DC 
10 
14 

18 

20 
40 
~O 

no crrnl 
data Sod name undefmcd 
data :i.d name not uni4ue 
attC'ntion illterruption 
DSORG inC0Il51sI("{lT 

noncxi<;lent gener,itlon 
name 5pecificd 
DSi\'A~lL nut fully 
qll31ified 
sp'-J(.'e not aV1ilahlt:, 
ddnatllc not unique 
oIher 

Note \\thell reg 15 cOlltains a noru,cro code leg 1 I 
(om,lim lhe iucnti!·i!.:atioll nf tilt: dlagnmnc 
message tlla1 exp!;:llns ~hc CHUr. 

{name} dsnamc 
addr 

------ - - -----

return data: 
reg 15 = code 

(i2".x) 
DO 
08 
0(' 

10 
14 

24 
2~ 
2C 

significance 

valid return code 
invalid return frum NEXTPAR 
invalid d:-'lIamc (input preceded by 
left p:.lfcnthl.?si-,) for NEXTPAR 
110 dsnamc ~upplicd after verb 
return cl)Lle fr~)jll CHECKDS Hnl 
divisible by 4 i 
dJia set not cataluged I 
data ~et on public volume 
data ,set llame me mbt'1' ~)f p:utitio!1cd 
data set , 

::;4 sharer docs rh)t l!;IVC unlImi1ed 
an::('s~ tr- oa ta "cl 

I
, ."J'_"~'_"_'_'_"'-+'-c,. __ . __ 4 __ 0 ...... "_'.'_c.,"._tIOIl inten uptlon 

"I'~Ymb~lll DELETE , EP~svmbol } 

, ~ EPLOC~ {a~~;x} , 
Isymboll DIR 

return data: 
reg 1 ;::: addrc'i'> of any inv:.did leH 

reg 15;::: 9L~ 
04 

08 
DC 

10 

~JlfE!jQ11 
leB c:optJII\S invdlid IX-B ({OJ 
iHplll/outplll and J-,yncllfll!\U\lS 
ICB~ only), ur invalid lime 
intelval 01 t:bck llumb":-f W~IS 
specified 
ntl" routine specified 
mkrrupt servicing ruutinc is 
aLllVC (no furtb-er interruph Will 

be prescillcu to lJllcrrupt fuutiBC 
until current sef\'H.:ing actit111 
compktL'd) 
invalid parameter (invalid length 
speCified. or nonpriYiit-gl!d user 
attempteu !u DIR privileged 
ruutJnc) 
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r-_N_a_m_e ______ t-_o_~p_er_a_ti_o_n __ ~-O-~pe-rn--nd-s-------------------------------1 
I symbol] 

fsymboll 

[symbol) 

[symboll 

I sytllhol) 

DQDECB decb {addrX} 
(I) 

return data: 
reg 0:;:: llumber of unchecked 

DECBs In the queue 
reg I :;:: pointer to list of unchecked 

DEeB, 

DUPClOSE deb, -addr,deb, -addr 

DUPOPEN deb, -"ddr,deb, -addrf ,opt-code I 

[BeDTIME 

LRASE 

---~~~~~----f 

For valid coJ~s, see OPEN 

" {text \ " [_ {integer \] 
opilst addr f ,[tmlt:-addr! ,L- (register) f 

Jsnamc j!ex t '} 
) addr 

return dJ.la: fourth byte of general rcgi';kr 15 set to: 

code significance 

00 no enor detected 
04 not cl.1s~ 0 or b:Jtch monitor entry 
08 invalid return code 
OC invalid delimiter.;, iu d:ltJ sd name 
10 no dat<l set name supplied 
14 invaLd return code from CHFKDS 

module 
18 data set naIIlC nut In catalog nT 

TDT 
I C partitioned data scI not fully 

qualified name 
20 member ufpanitiollcd data sCI nul 

found in POD 

24 data set not cCJlaioged 
28 daLl set on raoli..: volume 

2(' data set is memher or 
p;.njl\Joned dJ.la ~~'r 

30 user does lint own data set in 
ERASE batch monitnr ('nUv 

34 sharing/3\.TCS~ (ool1icts prc;ent 
processing 

3x l1n caL'tlog entry for ERASE 
batch llloni(IJf entry 

3C data ')ct !lame undefined: rdurn 
code from DDFF 

44 daLt ~cl nut on tiired 3(ceS1> 

4,s volume not found 
4(' sy-:;!cm JFCB 
58 data set in usc 
5C fc'iOllrCCS ex,-:eedcd 

return data 
reg 15 -= code 

{hexi sigfl:lfic:wce 
00 normal return 
04 Ufl"LJcccssful, no ~'tOIage freed 

GN28-3172 9/15/70 82 



[symbol] GAIRD msg-addrJength-addr[ ,SIC] 

return dald: 
length-addr=set to actuallcngth 
reg 15 = code 

(bits 
16-23) 

o 

(bits 
24-3 i) 

o 

4 

j).ignificJnce 
input record contains no cintinu­
a1100 (ode, record complde 
input record cotHam~ continuation 
code; issue GAl RD for next 
portion of record 
record truncated: exceeded maxi­
mum length s.pccified by user. 

SYSI~ is VSAM fixed-length 
records (llonconv('r~<jtio!1JJ I 
SYSIN is VSAM vallable-1englh 
records (n{mconver~ttionil!) 
SYSIN is VISAI\·1 (llOlh;Onvcr~a· 
tiona!) 
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~ attention interruplion occurred 
during input or t.mtpuL 
record unpredictable 

10 SYSIN/SYSOUT received from 
terminal keyboard 

20 SYSIN received from card reader 
at terminal 

[symbol] GATWR msg-ad dr ,leng th-add r 

return data; see GA TRD codes 8 and 10 

[symbol] GDV [ rddrX
}] com- ;~;t 

[symbol] GETMAIN lPAGELVAR1! ,LV= lvalueLPR=integer] 
R (0) 

I.PACK=Q!l 121 f 
[,EXIT=RETURN] 

return data: 
reg I = address of anocated virtu<il storage 
reg 15 ~ code 

(hex) significance 
00 normal return 
04 request cannot be satisfied 
08 bytes specified with invalid 

protection class 

[symbol] GTWAR msgout-addr,lengthout-addr, 
msgin-addrJengthin-addr[ ,SIC] 

---_._----_._----_._-

return data: see GATRD 
._.- -------

GTWRC msg-addr,lcngth-addr 
---.. ---- ----_._----

return data: sec GATRD l:odes 8 and 10 

[symbolJ GTWSR msgout-addr,lengthout-addr. 
msgin-addr,lengthin-addr{ ,SIC] 

--
return data: see GA TRD 

[symbol] INTlNQ 

k.'dd{MOI>E~ 1 L:--Il 
( C, branch-addr.) 

TYP-code 

return data: 
reg 15 ~ 00 normal 

04 undefined routine specified (modes 
C, W,CLEAR) 

08 bad parameter list, conditions 
specified cannot be met 
(modes W, C) 

IOREQ (input/output request facility) 

[symbol] IOREQ decb-symboL type-! NIB i ,deb-addr, 

vccw-addr,length-value,sio-value .lMSK=code 

return data: 
reg IS = code 
(dec) significance 

~nitta!ed 
4 NCP value in data control block 

exceeded (I/O not initiated), or 
DEeB "active" or in "wait" 
state 

8 I/O not initia1ed; V(TWHst 
contains error; rule for forming 
VCCW lisl viulated (refer to the 
IOREQ: VCCW macro instruction) 
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Name Operation Operand 

10REQ (Continued) 

12 I/O not ifllhated, area needed 
for IOREQ (00 large; reduce or 
change VCCW list 

[symboll CHECK deeb- {~~~rx } 
WRITEIOI 
READI02 

[symboIl VCCW NOPI03 command- 'symbol'lcode 
SENSEI04 
TIC 108 
READBKIOC 

absolute expression 
data-relexp 
count-absexp[,flag-( 1 COlee INCC ISCC I[oci 

.[SILI I,SKPIl] 

[ symbol I I LOAD I{ ~:=~~':~~laddrxi } I - (I) 

r symbol I MCAST I [CTT=addrx] I,EOB=addrxl r.CONT=addrx] 
! [.CLP=addrx] ,TRP=addrxl l,DIV=adorxl 
! r,SSM=addrx] r.USM=addrxll.PL=addrx 

,CP=addrx 1 [,KC=addrx I [,RS=addrx] 

r symbol] MSGWR ' msgcode-addr,[ varinf-addr] I [,rarea-addr,rlength-addr I 
-.---~--------~-

! ret lUll ("odes I rlenglll = actual byte length of respome 
reg J 5 ::: cude :'lgnific:.J.nce 

, -0- no attcntion interrupt: no error 
in rcsponse length (if appli..:ablc) 

I 
4 response too long for (irea 

specified 

I S attention interrupt occurred; 

i response uflpI~dlctablc. 

IOBEY 
I[ j addrx (l 

[,Ylllbol] I cam- I text I 
, (J.) 

[ symboll OPLI\ ({deb-aodd I opl,-codd.opt, -code I JI }, .. ,) 
.--~ .. --,~-- ---",-

where opt] code can be: 
INPUT input dalJ :-.el; valuf.! i~ assumed 

if opt is omiUed 
OLTPlJT output data set 
I1\OliT data control hlllck opened as if 

INPUT opt was specified: 
both Input and output npcla-
lions allowed 

OUTIN data control block opened as if 
OLTPUT opt wa<; sp~cified: 
input and ()utput operations 
allowed 

RDBACK positions an input data set to 
he read hJckward (magnetic 
tape only) 

UPDA1 allows updating of existing 
datlJ set (dlrec1-:J.(cess device, 
only) 

[ mess"ge- r~xt t] 1 symbol] PAUSE Jddex I 
(I) 
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F""'·' -I'R- '''~'':l :~::,I-_------- --- -----, 
where np!i:.t equah 
d~name-Ilamc ,[startno-irnegn 1 [elldno-intcger J ' 

[
(EDIT )] 

spacing- I, H ,I ,IHj.lhne'-inlcgerj.IPj ~ 
( I 3 \ ) 

[ERASE~{ ~}] .Ierror- ji~,i~l'T '1IJurlll-
- 'END f spl'.:ysmJ 

I ret urn data: 
reg I = batch :-.cqucllcc number 
reg 15 = code sIgnificance 

o PR request accepted. 
All register 15 contains l wo-bytc 
other message number . 
..:ode~ 

1 addr I j N I 
msgid- ~, ,fesp opt P"! .user n:-"p-addrj 

text \ It:! 

return codes: 
reg 15:::: ~~ ~nificancc 

on no errors; normal ret lH Ii 

04 I/O erWl 

OX s.Y5tem error 
or message COliid nut be found 
! (J mcss:1gc flltL'I('d out hy USC! due 

to choicc of I11c$sagc dls.play, 
levclor length in liser profile 

14 inslJfricier!t (lilt pul btlffer ;;pace 
available. mes::,age truncated 

I K explanal ion not in mcss,Jgc file 
Ie matching re~ponse not in prede­

fined respolh\.'S of mc~sage file 
20 invalid response option "pcL'ified 

not N_PlIr U. 
24 mc'>sage continued 
28 attention interrupt during I/O 

operation 
2C mess:lge not i~sucd: search for 

me~sage te-xt lerrniIlJ ted aher 
fifteenth refelcllce pointer found 

:\0 invalid re:-.pollse code found for 
.1 predictable respome 

Will:fC opbs! equals' 
dsname-uamc .. r~UHlll()-ll\tcgcr j . t cndno-

integerl, 

o i [ {V}] (sekct-,' -. !, ,ERASE~ 'I,form-. 
3 \ N ::,pcc~YJllJ EDIT , 

f------

I return data 
T<:g 1 == bdtch -,(''-!u-:nce !lumber 
reg 15 -= Code Signific::Jm.:~ 

L' 

L ____ -'-__ 0 PU request was accepled All reg.ister 1') contains two-byte 
uther mcs'iage number 
I.:odes. 

-- -- - ___________ -1 

------------~~ 
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QSAM (queued sequential access method) 
---

Name Operation Operand 

[ symbol] GET d b j addrx} 
C - l (I) , [ ,area- {a~~;x } J 

[ symbol] PUT deb- { a~~;x} [, area- { addrx }] 
, (0) 

[ symhol] PUTX d'i t- {addrx} , [ debin- {addrx } ] cJou (I) , (0) , 

[ symbol] RELSE deb- {' addrX} 
, (I) 

, 
deb- { addrX} [symbol] l'RUNC 

, (I) 

[symbol[ SETL { addrx I j, I deb- (I) (,type I CRIBIEIP 1 

, {addrX ~ [.Ilimlt- (0) I 

i 
--

[symbol] RAE [ area-addr) 

[symbol] REL ' j text} aphst-, d a dr 

where ophs.t equals: 
ddllJmc-symhol f .dsP<.Ime-mlIne] 

return dara: 
reg 15 :::: code 

(hex) ~ignificJIiCC' 

00 normal 
04 defaulted. invalid ddnaille 
m :Jttention interrupt 
0(' reserved ddname sp~cifIed 
iO undefined ddnaE1e 
14 uflcJtaloged on public storage 
J8 undefined dsname 
20 SpUrIOUS input 
24 un:thle to unlu<ld Jil modules 

IO<lded from lihrary 

[symbol] RETURI\ [(reg l -integer[ ,reg,-integer] )J ITI 

['RC~ {absexp} ] 
( 15) 

[symbol I SAEC [EP~{SymbOI} I,DCB~addrJ] 
o , 

( ,COMAREA~addri 

[ . I I """I 1.000,1 ,) t I INTTYP 0 - NULL 

,ATTNTYPj ( SAVE 

\ RESTORE 

[ ~ C {addrX l J ,MF LI E,lch- (I) f) 
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[symbol! SAl [area-addr] 

I [symbol] SAVE (regl -integerl,reg2 -integer] ),IT] 

I [,entry point ID _ { CharaderS} ] 

• 
where" denotes name field symbol 

[symbol] SEEC IEP= {SY~bOI} 1 I.COMAREA=addr] 

[,1NTTYP=integer I [,MSGA REA=addr] 

I ,MSGLTH=integer] ['MF=I)(E,iCb-{a~l~;-X})] 

[symbol] SIEC {SymbOl} [EP= 0 J [,DCB=add rJ 

{addrX } 3 I,COMAREA=addr][MF=1! (E,ieb- (I), 

I [symbol] SIR (icb-addr",,)! ,PRTY-integer I 
[,INHlBIT= lYESI Nof ] 

return data: 
reg I = address ,,[ invalid IC B 
reg 15 = code condition 

04 ICB contains invalid DCB (for 
input/output. asynchronous ICBs 
only), or invalid time or clock 
number specified 

OR Ie B specified previously by 
another SIR macro Instwelton 

OC invalid parameter (ICB, length 
invalid, nonprivileged user 
requested privileged priority or 
has privileged flag on in parameter 
area) 

10 total user time will exceed 7.5 
hours, time not set 

[symbol] SPEC [EP-symholJ [,COMAREA addrl 

(l AI IfLL rde,integer Ii I) S , intype integer-integer ,. 

,tNTTYP= 
R Integer-range 

NULL 
SAVE 
RESTORE 

~ 

[ . {addrx l ) ] ,MF=Li (E,ICb- (I) j 

I [symbol! SSEC IEP= { SY~bOI}] [,COMAREA=addr] 

I [,INTTYP=integer] 

I ' {addrx} J ['MF=J,. (E,leb- (I) ) 

[symbol] STEC [EP= {SY~bOI} ] [,COMAREA=addr J 

\ { ill "''''~ .. , } 

I 
TASKn, BINTVL=addr, 

D1NTVL=addr ' t,,~ I "'M~'" I 
REALn I TOD=addr . 

,DO lWIMIY I =addr \ 

{addrX} [,MF=~I(Ejcb- (I) )1 
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Name Operation Operarul 
--------------------:-----

[symbol] STIMER ~ TASK[.exit.symboIL{D1NTVl=addr } I 
BlNTVL =addr 

{ "A'I .,,",' 'IDo'l} I ""'''' ~"~, I ) 
( . WAIT , BINTVl=addr , 

TOD=addr 

( DO 1 W M i y I =addr \ 

[.T'lO= 1 0 i integer f ] 
---------~-

return data 
reg 15 = code signifli:ance 

-----
00 normal return 
04 invalid time interval or invahd 

clock number specified 
08 total user task time specified 

exceeds 7.5 hours, timer wa5 
not set 

--

[symbol] SYSIN msg-Jddr.kngth-addr[ .source-code J 
[.pnnpt-addr J [ ,exit-addr] 

fewrn data 
ref! 15 = ctlde s.lgnificance 

(JO normal return 
04 ust"r's mpu! line truncated 
08 intention interruption 
DC nTImcdiatc cOIllmand dctect..:-d and 

executed 
10 input lme in keybo,ud format. 

normal return 
14 input line Jtl keyboard format, 

line truncated 
20 card reJder formaL nOTmal return 
24 card Ie<lder format, line trunt:ated 

--

[symbol] TTIMER {TASK} 
REAL 

[,CANCEL[ [.TNO= jQI integerf ] 

-------""--
return data: 
reg 15 = code sjgnificance 

'(jQ normJI return 
04 invlJljd clock number spc(ified 

-~ 

USAGE area-addr[ .userid-addr] 
------- ---- -- ---------------

[symbol] USATT none 

VSAM (Virtual sequential access method) 

[symbol] GET lb- I addrl [. . - { addrx } ] 
(c I. (lJ J ,area . (0) , 

return data 
reg I :::: In locate mode. address of next 

sequential record 

[symbol] PUT d 'b- {addrX}[ . . - j addrx 1. ] 
C (l). ..lfe. 1 (0) f 

rNurn data: 
reg I = in locate mode. address of output 

buffer fur next sequential Dutput 
record 

[symbol] PUTX deb- {addrx) 
(I) f 

R! 
[symbol] SETL d'h {addrX} t _I B[ IIt- ) addrx l ] 

C - , y pe t E ( . 1011 I I 
. (I) . p. . (0) 
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r------
Name 

I,ymbolj 

I 
: [,ymboll 

Isymhol] 

I,ymhol] 

I 'Yillbol] 

[\ymboll 

[,ymbol] 

Isymbol] 

['Yllllwl] 

[,ymbol] 

VlSAM (virtual indexed sequential aCCC:i\i mefhod) 

Opcralion 

C;r1 

PUT 

RicA]) 

IWRIII , -

SETL 

[SEll 

Operand 

d I j adl,lr', [ J auJ,'x ,\ I 
e 1-) (I) { .arca- I II}) I J 

deb. ! add,,, "I r .arc'a- J. add,,' I] 
I ! I) (l I IOt.1 

decb-symboLtypc·l K Y I KI KX ( _lIcb-addr 

.area-addr. key-addr 

dceb-symbol.type{- KR I KS ! KT}.deb-addr 

.area-addr. key-addr 

deh- j add"l .lvj1c- \/ Rll trfi>IK 11\ i 
I (I) i . 

[llimits-: a;I(:I;' ~,] 

ueh- ) addrx I. 
I (II I 

DILRFC i deh- {a~!:I;' : _typc'- ; ~ f Jlimit- { "~lg;x I 
RIll X I deh-\ "~I;I~' I 

---

VPA:\Ilvirtual partitiuned access method) 

FIND 

STOW 

deh-addLnamc-adJ r[ 

ret lim dJLi 
reg 0 :::: !em:t h ,-,j USt"r daLl in POt) 
Teg I = pi)I!l!~ 10 patJm~>fej lJ ... 1 
rei!. 15 = ...:odt' 

~ Ihex) ~J~nllh:arh:L 
00 ;lI---;:C~~~-(lJmplrtl\l!1 :i[ FI,\D 
O'--l Member 0:- :lila'> rlol located h 

FI~D ' 
Uk d;;Li ("I,ntflli block. i:ldic;J!c-tl 

ill H\;l,,'ro U1<.;lru;.:floll, III us..: 10 
.. 'fe;Jte membl'r'. 0Xt'(ufiOIl (If STOW 
mu..,1 he complete heh>n:' Flr-.;D 

10 ll't!t;lh :.pccifll'd If! macrn in;,liUl'­

hln Iwt brge enoagh for iI,>\.'r Jal;J 
14 nlcmb('r In be j()cltcd already llpe!1 

101 tbi~ d~jLl cc,ntru! hJOl'k. dlH-' 
to plevu;u~ fiND 

deb) addr., ( I,' arca- J add," ,'. J 
! 11)1' i (lJ) ( . 

. ~p·ININAiNARIRIC;DIDAICICA! 
return UJI:J 
bils 24<il H:g 15· 

(,",de 
(hex) 

OU completion of STOW 
04 nt'W nJll1l' ur <Ilia" alrl'ady in use 

(N. '>;A. C p, CAj . 
Ok m..:mhc( name noJ in PO!) HI" D 

DA.(lrCA) 
[0 pid member name- nlit in PODfrj. 

alias l~(tl III POD (DA). uld ah3~ 
nul in POD (C A) 

14 invalid STOW typE' requested 
18 user datJ ex~eeds m:lxJrnum 

length of 510 h.lile;; 
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Name Operation 

[symbol} WT 

[SYIOlbull WTL 

[symbol] WfO 

]symbolJ WTOA 

[>ymboll WTOR 

Operand 

oplist- f text} 
\ addr . 

where Dpli:;t equals: 
dSfw.me I -(lanh,; ,dsnamc2 -name, [volume-alphnum J . 

r faL'IOf -integer I , l st<trt no-integer J ,l endllo-in teger J 

[ l LDIT I] 
.spacing- .\ i } .[IIJ·l1ines-illtegcrJ.[PI 

[~RASE~ { ~ }] 

return data 
reg 1 ==address of ~atc.}.\ sequence number 
rC't', lS == Lode slgnitH.:ance 

-0- WT requcst ac(:cptcd 
All regi~tcr 15 cnntains twu-byte 
oIlier I1lcs~ag(' !lumher 
1.:udcs 

mcssage-tex t 

return d:1u: 
reg 15 ::: code 

fhex) 
-U-

4 
C 

I1lcs:;agt'-text 

significance 

succc~<;1 ul 
attention intcrrupll()n 
invalid message leng! h. no 
tlle~~age sellt 

~-------------------
return data: 
reg 15 -= i:ode 
~ 'iigllificallt:c 
o succcs\l uT-
-4 attention illterruptioll 

illvalid message length. llO 

l1I"s~agl' sent 

mcssage-kx t 

re111m data: 
reg 15=L-vtlc 

(hex) significance 

----0- successful 
-'+ attention inlerruptlon 

C invalid message length no 
message sent 

me<..;:"Jge-tex t, reply-add r ,1en~t h-val lie 

return .. bfa: 
reg 15 =- ende 

.fl1c.xl o 
4 
C 

sil';nificdnce 
-sl;cccssful-
;-tlll'ntlOI1 Interruption 
ill valid Illcssa~c length. nu mC5sagc 
sent 

HI reply length gre:Jter lhan maximum, 
rl'piy was receivet! but lml.y 
Tllaximulll number (lr rhar:Kler<, in 
replyalea 
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Permanent Storage Assignment 

Address 

Dec Hex 8iruuy Length Purpose 

a a 0000 0000 double word [PL PSW } overlayed· 
8 8 0000 1000 double word IPL CCWI after 
16 10 0001 0000 double word IPL CCW2 IPL 
24 18 0001 1000 double word external old PSW 
32 20 0010 0000 double word supervisor call old PSW 
40 28 0010 1000 double word program old PSW 
48 30 0011 0000 double word machine-check old PSW 
56 38 0011 1000 double word input/output old PSW 
64 40 0100 0000 double word channel status word 
72 48 0100 1000 word channel status word 
76 4C 0100 1100 word unused 
80 50 0101 0000 word timer (uses bytes 50,51,52) 
84 54 0101 0100 word unused 
88 58 0101 1000 double word external new PSW 
96 60 0110 0000 double word supervisor call new PSW 
104 68 0110 1000 double word program new PSW 
112 70 0111 0000 double word machine-check new PSW 
120 78 0111 1000 double word input/output new PSW 
128 80 1000 0000 diagnostic scan-out area 

*Maximum size is 256 bytes. 

Old and new PSWs, in permanent storage, are alwa.ys in extended PSW 
format; interrupt codes will overlay low-core 14-23 as indicated below: 

14 E 0000 1110 2 bytes External interrupt mask 
(for extended PSW) 

16 10 0001 0000 2 bytes SVC 
18 12 0001 0010 2 bytes Program interrupt code 
20 14 0001 0100 2 bytes Machine check code 
22-23 16 0001 0000 2 bytes I/O interrupt code 

Hexadecimal and Decimal Conversions 
To find a decimal number: Locate each digit of the hex numbcr and its 

decimal equivalent for each position (columns 6-to-I). The decimal number 
is the sum of the equivalents. 

To find a hex equivalent of a decimal number: (AJ Locate the decimal 
number that is next-lower than that number; this is the first hex digit: (b) 

subtract the lower decimal number from the original decimal number: (e) re­
peat step A for the decimal difference, to get the next hex digit: then 
continue the process until the entire original decimal number has been con­
verted. 

BYTE BYTE BYTE 

0 I 2 3 4 5 6 7 0 I 2 3 4 5 6 7 o I 23 4567 

Hex Dec Hex Dec Hex Dec Hex Dec Hex Dec He.x Dec 

0 0 0 0 0 0 0 ° ° ° 0 ° 1 1,048,576 I 65,536 I 4,096 1 256 I 16 I I 
2 2,097,152 2 131.072 2 8.192 2 512 2 32 2 2 
3 3,145,728 3 196,608 3 12,2M '3 76R ,3 48 3 

~I 4 4,194,304 4 262.144 4 16,384 4 1,024 4 64 4 
5 5,242,880 5 327,680 5 20,480 5 1,280 5 80 5 

11 
6 6.291,456 6 393,216 6 24,576 6 1,536 6 96 6 
7 7,340,032 7 458,752 7 28,672 7 1,792 7 112 7 
8 8,388,608 8 524.288 8 32,768 

I~ 
2,048 

l~ 
128 8 

9 9,437,lR4 9 589,824 9 36,864 2,304 144 : 9 

';1 A 10,485,760 A 655,360 A 40,960 A 2,580 Ii 160 A 
B 11,534.336 B 720,896 B 45,056 B 2,816 176 B II 
C 12,582,912 C 786,432 C 49,152 C 3.072 

It 
192 c 12 

D 13,631,488 D 851,968 D 53,248 D J.32S 20~ D 13 
E 14,680,064 E 917,504 E 57,344 E J.5~q ~~-l E :tl F 15,728,640 F ~83,040 F 61,440 F .1,~~ll 2~1l , F 

6 5 4 .1 - 1 I 
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P()Wl'RS OF 

11> 
26S 

4 2q4 
<IK 719 

1 09\) 511 
17 59~ }K6 

2;;] 47" ')7(, 

4 
()) 

[J4k 

777 
4)5 
()67 
4/h 
(127 
044 
710 

16 
2.')6 
1)1)6 

53-h 
57h 
.~ 16 
456 
296 
736 
77(, 
416 

o 

y 
10 
11 

1.11 

4 
K 

16 
J2 
65 

Ul 
:::h."' 
'524 
1)4" 

(:'56 12 UI)7 

4 5lH 59 i ) 6:!.7 J70 ,-W6 j 3 I 4 1 \)4 
7.2 U57 )~j4 037 927 qJ6 14 (\ ,\X3 

__ ~1_1.~2 921 5(~-=-~()6 S46 97(~~~_~._1 __ "_~~?_~.=_~ 

Channel Address Word 

, 12 

024 
()4?< 
(N6 
Pi".::: 
.1114 
'"n:-. 
53h 
(IT~ 

144 
lKS 

[ Key I 0 0 0 0 I Channel command word address J 
o 3 4 7 8 31 

Bits Meaning 
()"3 storage protection key = ()"15 
4-7 must be all Os 
8-31 address of fust CCW in main storage associated with start-I/O 

instruction 

Channel Status Word 
IKeyl 0000 I Channel command word address 

o 3 4 7 8 

Status Byte count 

32 47 48 

Meaning 

31 

63 

Bit 
0-3 storage protection key used by I/O operation initiated by last 

start-I/O instruction - = 0-15 
4-7 
8-31 

32-47 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 

48-63 

must be all Os 
address of last CCW used + 8 
conditions that caused CSW to be stored 
attention 
status modifier 
control unit end 
busy 
channel end 
device end 
unit check 
unit exception 
program~ontrolled interruption 
incorrect length 
program check 
protection check 
channel data check 
channel control check 
interface control check 
chaining check 
count; contains residual count (bytes not transmitted) of last 
CCW used; when reading or writing variable-length records 

GN28-3172 9/15/70 93 



Channel Command Word 

"oc-_c_o_m_m_an_d_<_od_e_c;7c'-8 _______ ~1~5 160a.=-ta-=. __ dd=-re-='''-' __ 7273 ~2~4-----~J I 

L11.gs 
J2 

lo-o;;---'ff/tW ~ __ 2By.::.-'e<=-·OU="t,--__ ~ 
36 37 39 40 47 48 55 56 63 

0-7 command rodc.~ by de";ce as. indicated helo"," 
8-3 J addrc~s of storag~~ .uca to bc operated on by CCW 

32-36 flags for CCW uperations 
3! caUSt~S address portion uf next ('CW h) be USi'U 

33 cau>cs COmfll.llld code and data address in nc:xl CCW (0 be used 
34 CJ.u'>es possible incorrect length indication to be_ suppn,sscd 
35 suppresses tfansfm uf information to main storage 
36 cause_~ interruption, a.~ prngram :.:ontrol inh:rrupt 

37- 39 Os for all ('CWs other th .. m TIC 
40-47 not used 
4k-63 numb<!r of bytl's in acea aJJn.''>l<C'd hy bits iFH 

Direct-Access Storage-Device Command Codes 

1 Multiple-track 
M-Tont I t-"l-T} Off 

IS-bit code 
Command for ('CW ('-ount OJ2J 4567 Hex De< He\: Dee 

Contrul 'So up X 0000 0001 03 03 
Set!k 6 moo 0111 07 07 
Seck l')" linder h 0000 lOll OR 11 
Seek head 1(' (JODI 1011 IB 27 
Set file m~sk II 0001 1111 IF 31 
Sp:JCc count IX (Mlf)" 1111 OF 15 
Trallsfer in X XXXX IO(X) XS 

t:/J:ll1ncJ 
Rc(ahhrate 0001 0011 13 19 
(e} II o11ly) 

Rc)tmr (2321 X 0001 0111 17 23 
only) 

Sense Sellsl'I/O (K)OO 0110 04 04 
SWlkh- Rdca,'i.t: UI.'VI,,:c X 10111 (1100 94 14K 

HI£, ReServe device X 11I11 0100 B4 I ~(J 
SCarcht HOIlle add res" to 4 (usually) (Xlii 1001 39 57 BY lis 5 

ldentdler EO 5 (uIUJlly) 0011 O(JlIl 31 49 BI 177 
identifier HI 5 (u-;lIally) OWl lJOOI 51 KI DI 20Q 
Identiflcr lQ 5 (usual I) ") (JIll (lOll I 71 113 1'1 241 

<If Ilf 
Key EQ I to :.:'55 0010 1001 2() 41 N) Ib9 
Key HI 1 to 255 0100 1001 49 73 ('9 lOI 

Key tQ or HI ) I to '255 OliO 1001 U) 105 1:.9 2.)3 
Kc'Y & dala EO' 0010 1101 2D 45 AD 173 
Key & (ht.l HI '" 0100 IIDI 4D 77 CD 205 
Key & data FQ UllO 1101 I>D 109 Ell 237 
or HI* \ 

I COUillUC' scan ) Nute 1 
10* , 0010 0101 25 37 

I Ill' 11100 Ollil 45 61) 

I 
1:0 OJ 111* OliO OlOl 65 101 
no cOlllparc* Ol(ll (lIOI 55 :-<'5 
sct clllllpare* 0111 0101 7S I J 7 

Read-: : !lome addlc:c,s 0001 1010 1,\ 26 ')A 154 
Count , (JOOI nolO 12 I~ 1)2. 14b 
Recurd RO (XJOI OliO 16 21 96 lSO 
Data l\umher IJO()() OliO 06 06 K6 134 
Key & data of hyks 0000 11j() OF 14 Sf' 142 
('oune h y 

) 
tr<.!l1s- 0001 1110 lE 30 <JE 15~ 

& dal;] fefred 
Inili.JJ proglJm ()()OO 0(110 02 02 
I",d (lrl) 

Write Home :lddress 5 (usually 0001 1001 lq ::5 
Re.:ord RO x+KL+DL 

of RO 0001 0101 15 2J 
I Cmmt key & S+KL+IlL IXJOI 1101 III 2li 

data 

I .. """ l- "'''' "' I Spccitd cuunt 01 
key & dal:..l* I 

D~la I ilL 0000 0101 I 05 05 

I Key & dat,J KL&DL 01100110l ()D 1.1 
, .. ___ __~_---------L 

, Spct:ial Feature Note I Includes mask bytes ill seardl :..tr~llrncT1t 
~l 

t M~T On = M-T Orf except, durillg Scardl and Read hit u = 1 ilJ M-I On. 
X:: not sigllifu.:ant: 1<1.:: Key Length DL == Data Length; EO = hJual; I-fl::: High 
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Channel Command Codes 
8-bit code ! 

Device Command for CCW P 0 I 2 J 14 5 6 1 !Jkx~Dec 
2702 Write 00 0 0 o 10 o 0 I Oli 

Read o 0 0 0 o 0 o I 002i 
Sense o 0 0 0 010 I 0004 
Orders 

o!o Autowrap I 0 0 0 I 0 I 05\ 
Dial 00 0 J 

g I: 
00 11291 

Break 00 0 0 I 0 I 01: 
Prepare J 0 a 0 o 0 I I 006 
Inhibit I 0 0 a o I o I OOA 
Search 00 0 0 o I I 1 , 0 OE 
Sadzer 00 0 0 I 00 !II 13 
Sadone 1 0 0 0 1 o 1 

T 
17 

Sadtwo I 0 0 0 I 1 0 1 1 IB 
Sadthrec o 0 0 0 1 J J 1 J IF 
Enable I 0 0 I 0 0 J I 1 27 
DISable 00 0 I 0 I 1 1,1 2F 
Release I I I 10 1 0 1 0, 0 I~ 
Reserve 

o I 11: 11 
I o I 00 F4 

I/O no.op I 0 0 0 0 00 1 I 03 
Test I/O I 0 0 0 0 00 00 00 

1052 Read inquiry BCD o !O !o o I a 1 0 OA 10 
Read reader 2BCD a 10 10 01 0 10 I 0 021 02 
Write BCD, auto carriage return o io 10 o! 110 () I 09109 
Write BCD. no auto carriage return o O!O o 00 01 01' 01 
NaOp 0 0 0 0 00 I I 03' 03 
Sense 0 0 a 0 o I 00 04 04 

~Alafnl 0 0 0 0 1 0 I I OB II 
2540 I Read, feed, select stacker S5 Type AA S S DO ° 0,1 0 

Read Type AB 1 I DO o OIl!O 
i Read, feed (1400 compatibility I I DI 

"iT I mode only) 
i Feed, select stacker 5S Type BA S S I 0 00 1 1 

PFR punch, feed, select Type BA S S DO I 00 I 
stacker 5S I 

Punch, feed. select stacker SS Type BB is IS DO OIG 01 

I I ss 1 Stacker 1 I D I Data Mode 

LJI ~[ ~~ J I a I EBCDIC 
1 column binary 

I I 
10 RP3 
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I I 

Lee. Command for CCW 

\ 1403 or Write, no space 

[,
1443 Write, space 1 after print 

Write, s.pace 2 after print 
Write, space 3 after print 
Write, skip to channel N 

I Carriage 

[contfOl 

I 

2400 
Tape * 

after print 
Diagnostic read (1403) 
Diagnostic read (1443) 
Test I/O 
Sense 

Space lime immediately 
Space 2 line immediately 
Space 3 line immediately 
Skip to channel N immediately 
No op 

I e H' A N Channel' 

loggr~ 
1 0 0, 

o I 0 I I 
o 1 I io I 

3 
4 

Transfer in channel 
Sense 
Read backward** 

I Write 

I Read 
Control 
Mode set 

I 

'H A N Channel 

° I I I 7 

I 0 ° ° 8 
I ° 0 I 9 
I 0 I ° 10 
I 0 I I II 
I I 0 0 12 

1:--- 8-bit code eJ IJec 

01234567--i 

o 0 10 !O 0 10 0 I I 01 0 I 
o 0 0 10 I 10 0 1 i 09 09 
o 0 0 rIO 0 0 I I j 17 

~ g l~j ~ ~ g g : 1'1 25 

o 0 10 0 ° 0 I ,0 02 02 I 

0010 0 0 I 1101061061 
a 0 '0 0 0 0 010 00' 00 I 

o 0 ° ° ° I 0 10 04 04 

o 0 0 0 I 0 I II OB II 
o 0 0 I 00 I I 13 19 
o 0 0 1 I 0 [I h I B 27 
1 C H A NIO I I I 

o 0 0 0 0 10 II I[ 03 03 

o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
D D 

I 

OOI0000g,08 
o 0 0 I 1'0 0 04 04 
OOll000el2 
o 0 0 01° I 01 01 
0000100202 

C Ie Ie I II 111 
M iM M,oil 

* 9-track or_ forces SOO BPI and odd pari1y; also, it overrides 
7-track but does not ({'set 7-1rack. Loadlsv~ r",sct forces 
7-track to 8{10 BPI, odd patity. data conv~r(CI on, Iranslator off 

: ~I Control ID 
7-Track : 

[ e Ci C codes Hex Dec D density 

o 0 0 REW 7 7 

'I g 
0 200 

,0 giii RUN OF 15 I 556 
'0110 1 ERG 17 13 U 0 800 
o 1111 WTM [IF 31 I KOO 

I 0 O[ BSR 27 39 
I 0 I BSF 2F 47 = ~i 
I III Or FSR ! 37 55 

0 0 

I " i . I c g % 
I I, I, FSF 3F 63 " '~ t: 0 "'c .. ~ -..,; 

i . ~ .. " I-c 
:g ~ 8 0 <;; ~ ~t ~ u 'l! 'l! o '" . 

v. JlI~ a ~ e !E 
""Overrides data M M M (Mode Modlfiers) Q I-

Converter On 0 0 0 NoOn j 

I 0 0 I Not used 
0 I 0 Reset Condition X X X X 
0 I I Nine-track only X 

I 0 0 X X' X X 
I 0 I X Xl X X 

I j 0 Reset Condition X X X X 
j I I X X X X 
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Virtual PSW 

p 

o 

32 

Bit 

o 
1-3 
4-7 

4 
5 
6 
7 

8-9 

Not 
Used 

10-11 

Task I 
mask L CC FO DO EU SF Interrupt code 

XIAITII C 

3 7 8 9 10 11 12 13 14 15 16 31 

Instruction address 

63 

Meaning 
-. -. -- {o=privUeged} 
pnvilege·state mask l=nonprivileged 

not used 
Task mask (1=aIlows interrupts; O=disallows interrupts) 
X=external interrupt mask 
A =asynchronous interrupt mask 
T=timer interrupt mask 
I=synchronous interrupts 
ILC=instruction length code 
If ILC Instruction 
bit is then length is 

01 1 half word 
10 2 half words 
11 3 half words 

CC = condition code 
CC bits Meaning 
-00 (}'balance 

01 negative 

10 positive 

and 
OP-eode 

bits were 
00-
01 or 10 

11 

Branch-{)fl~ndition 

equal - 1000 
low - 0100 
high 0010 

0001 
11 overflow combination - 1101 

12·15 
12 
13 
14 
15 

16-31 
32-63 

program masks for special conditions 
r!Xed point overflow mask 
decimal overflow mask 
exponential overflow 
loss of significance 
interrupt codes (see table, later in Appendix) 
instruction address (n-bit virtual address) 

Note: Task dumps use Virtual PSW. 

Extended Program Status Word 

Instruction Address 

Spare 

32 63 

Bit Meaning 
0-3 spare (must be Os) 
4-5 [lAT mode and control bits 

4 24- or 32·bit address mode 
5 translation control 

Bit 4 Bit 5 Mode of Operation 
-0- 0 no translation, except for LRA operand; 24-bit 

logical address (LRA only) 
o translation for all program-generated addresses; 

24·bit logical address 
1* 0 no translation except for LRA operand; 

32-bit logical address (LRA only) 
1 • translation for all program-generated addresses; 

32·bi! logical address 
*Specification exception, if no 32-bit option; recognized as 

part of execution of nrst instruction ,fter extended PSW is 
loaded. 
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6 

12 

13 

I/O mask (summary) \ l=~terrupts allowed { 
1 O=mtcrrupts not allowed ~ 

(used with control register 4, extended mask register) 
external mask (summary ~ l=externaI interrupts allowed t 

I O=external interrupts not allowed I 
(used with control register 6, bit 24-31) 

character mode 1 ASCII=1 t 
EBCDlC=O f 

machine check mask; operates with register -6 machine-check control 
Control 

PSW register 6 
Bil 13 Bit 0 Bit I Remarks 

o all machine checks m asked-off by PSW 
bit 13 

o 0 only CPU machine checks recognized 
o 1 CPU and channel controller 1 machine 

checks recognized 
o CPU and channel controller 0 machine 

checks recognized 
1* 1 * All machine checks recognized 

* Bits set to 1 by system reset 

14 

IS 

16-17 

18-19 

20-23 
20 
21 
22 
23 

24-31 
32-63 

wait state = 1 
running state = 0 
problem state = 1 
supervisor state = 0 
instruction length code 

11£ Instruction Op-code 
bits length bils 

01 1 half word -00--

10 2 half words 01 or 10 
lJ 3 half words lJ 
condition code 

Branch or 
Bits Meaning condition masks 
00 O-balance equal 1000 
01 negative low 0100 

10 positive high 0010 
0001 

11 overflow combination 1101 

program mask 
fixed-point overflow mask 
decimal overflow mask 
exponent underflow mask 
significance mask 
spare 
instruction address 

Note: Real storage dumps use Extended PSW 
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Time Sharing System/360-lnterruption Codes 
I~---~--- InteJ"fuption cmJe fir. -- t"-- I Instru( hun 
L~_I~crruptJOn _ r (PS¥1B)h16 H) De<- ~~~ ~~+-"''''I:f..~~I~ 
I \1al hme (h~~_ _ -I I)UOOOOIX) OO(}()(X)O{} 1='2 1!9 - ;----- ~_t~rmn<Jtt:.tl 

f ,lema! rna( hme ;:heck ~t I \1od 20672 IIOUUUUUU UUUUlIlIUU I U (ofllpleted 
(~cnok .. Z.]) I -~~-- ~ -----

Prngr<Jlll I I 
OperallOrt OO{}OOOOO OO{)(JOOOI I pOOl I ~ ~I l)uppre<.;sLd 
P]!\,k 'Ld npelltl01l (~JOOUOOn O(JOOfJO!O :2 000.2 I Supprl\Sld 

L\.cClllt: fJ(){)OOOtlO OOOOOO! I 3 [i{JOU3 SupprC""",-'d 
Prpll'(liull 0(1000000 U(Jtl00100 -+ 0004 SllpprC''><;l'd/ 

{,crmUl:lll'd 

Addrc';'-,in!-, i ()OO()()O(JO (J(J()(j() 1 0 1 Ot;O';; Sllppr(,~sl'd; 
I ! 11'1l1HIlaleU 

Speci i'1(a! iUlI OOIlIl()()()O 0000111111 
D~lcI IIIJIlIiOOUIl O()(XJllIll 

h:.-.cd.pilil1t {)VCr :low U!)O{)!il)lJO moo II#J() x 
F;\l'U-p'lint divide I nt tOO! )1)00 I)OOOIIXJI 'J 

Dl'cillut ()\ll'rlluw iO{)OOOOO(J f,.'flU!U!O 10 
Dninnl divH.k 
EXP()lll'ltll·,Wlll!)\!.' 

rXpOIH:Il! WllieInl)"" 

illOlillOOOO O()(XJIIJII II 
i(X)()1I01l01l IJO()IJIIUO I.' 
iOIJOIJOOOO 00011110 I 13 
IOOIlIJIlIlOIl IJOIIIJIIIIJ I~ 

dividl' ,ooOooonu !.loon 1 ! 1 I , J'1 

I \<"'t-.'mC)l! rC\\ll'Jtiull .luOOO()(/{.JO on::1000!) i lh 
PJ;2Cfl';ilCtll'l]l !lXt\)IJtJOOO r~jt\)ltlr)~17 

~pcr\~~.:~T~IT··----~·~-··---nm}·~~;r-i;;;:- ~ -~~ 
II~~~~I':~I- --~--~-------+--------~~~---- .. _.-

I F\t('rll:d ()(JOOO(){JO U\luuu!ilJI 

L \lcl'JlJf (I OOOOO()OO UUUULlU III 
(·,klttcd O()()(JOOOO UllUlllll (Ill 

1''..lcrILl! ~Is!lal ~l !)O()()O(JOO lluuululiU 
EXh'l ~~,d -;i[.!,1!:d 3 i 00000000 IlUld lllllH! 
I' .~..t'_'1 't:d ,~i~ll:J! ~ i 00000000 \lui UHUUI.l 

SUppll's,)l'd 
SlJpprc,>:,cd/ 
tL'111l11lalL"d 

ClInple\l:u 
SurrH:,\sedf 
l~rm.'r!Jkd 

C I Hlpklcd 
Supprcssed 
ll'lrnill<JtL'd 

C l ll1pkleJ 
('llmpll'tcd 
Sllpp~c_).<;.:d 

SUPP:-L'\:.t.'d 

(\lmpkh'd 
( ,,-.mplt'h'J 
C\H1',~\ll·!L'd ,,'I!' RkliPl pu\hhulloll : OOOOOOOU HI !H!UlIUli 

rHm', '011000000 I \H!UHUUU 
:fi~.·-·2{)(, ~~~---~~-.+- . - .-~--~.- .. ------~----

._~~_c:_~ ___ +~.~!.2!_'I_d_c_t! 

\1ultipivv">[ :.:krnlld 
Sckdl)1 dLllllh'i I 
SC]c(llll chJltnd .2 
Sde(\ilf (hal111CI 3 
S'.'lC(ldl cildJlllcl ~ 

Slkchn (haIII!!:l 5 
S,-').:d\n c1IJIIlI('1 h 

--.--~--------~~ 

'/0 \l{ld. '::(1/,7-2 
()Cl' 1J!11t': .::,) 

eel: I 
(Tl!.) 

c(T 

('("(14 

Ii - IH'l'rulkt,lbk 

00000000 aaaaa;laa (\nllpiclt'd 
: ()O()(}(){)(J I ~uaa;laaa (\)mpietcd 

I OOO()()O) 0 ~ua;u;la:J CI1Illrich'U 
OOUOOO II ( nlllpktcu 

i{)()OOlllfJO (\,mplL'"l":u 
I OO[)OOlOI ComplC'ted 

O(IOiIO I !~________ _ ~ .... T _____ ~"--.~ __ ~l--_Cll11pkk_~._ 

OOOOObbb 
00001 bbb 
OOOIObbh 
i (JOOllbbb 

, 
aaJaaa;J;t : ! u 

~U,I~laa~~J L i u 

aa.l~u'laJ.~__ _~_. __ -L===~ 
nu~ked~iI PSW(13) t.machine: 
rupt~ "tIt.' f;:!kcn. F:dernaJ tnalhint' 

r - R.l :.mJ R1 fidds in ~uren;i,or (all in- Iuph are ITl'alnl according tu a,~"u~'i<lh'd rna~k 
blh in ('PI \ control fl'l!;hler 4 ~tnl' tlon 

a . i/O device addn'c~~ 
h I/O dJann\'! addr,·~~ 

1 When in!cITuptwn Bl'l.!Jr~ in standard PSW 
mode, inlt·mlplJ,.m e(ait' i~ ~torl'd in bits 
16-31 of old PSW. v.h~'n in cxtended PSW 
mn(k. u"k i~ ~tnTl'd in location<; 1101--017. 

3 In c\'{l"nded PSW ll1odt', l)!t 13 1~ (,n'rall 
fludrinr' check intemlpl M:lsk ~ indmk<; t"\­

tnnal Illclchim' check inlorupb. If I~S\1, 
{!3)"'U. 1!l:Ichine dIed mtemlpts an' 

4 rx!ended PS\\ bit -; t.\ overall (',h'rnal intn 
nip! mask. If PSW /7,"", fI, ("tanal illterrupt~ 
an- IIL!\ked: H PS\'/ I'f) = 1. edl'rnaimtnn!p­
tion~ Jre trnh'd :lcn>JJing to ;Hsck'i,lted Illa,k 
hit~ l!l (-PlIl"!.tltf"j r,'cisler h 

PSW hit 6 
PSW (6) =: 

if PSW (6)= I 
,hL'4)nling to 

[llntioi rl'j!j~t.'r~ 
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TSS/360 Extended Program Interruption Codes 

Code, I thru 17 are used by the hardware. We reserve codes 18 thru 31 
for futme hardware interrupt expansion. This leaves codes 0 and 32 to 
65535 for specifying software program interrupt errors. Further, codes 
65280 thru 65535 are reserved for those errors which are temporary in 
nature. The currently defined codes are: 

("ODE CODE ISSUING 
IDE·.C) (Ill- X) MO[)UlE ERROR IHSCRIPTION 

00 00 n.AA~ DRAM rC<-juL":st to nonexistent drum address 
01 01 As in pr"nO(ling "1'SS/360 Interruption Codes" 

Ihru 
31 IF 
32 20 (not .'<Signcd) 
33 21 (,FAAl nonprivileged module not permitted to 

usc PCOUT 
.>4 22 CEAAO record length exceeds 32,768 bytes 

(EAAI rewrd length exceeds 32,768 bytes 
35 23 CEAAO buffer page is not assigned to a VM address 

CFAAI buffer page is not assigned to a VM address 
36 24 CEAAO task has no devices assigned 

(,EAAI task has no devices assigned 
37 25 (,FAAO lOCAL parameter list (IORCB) is too sharI 
38 26 CEAR3 Schedule 1'a ble entry value specified is invalid 
39 27 CEAAF task has allowed its program interrupts pending 

counter to overflow 
40 28 (,EAAF task has allo wed its service caUs pending 

counter to overflow 
41 29 CEAAF task has allowed its external interrupts pending 

counter to overflow 
42 2A CEAAF task has allowed its asynchronous interrupts 

pending counter to overflow 
43 2B CEAAF task ha, allowed its timer interrupts 

pending counter to overflow 
44 2C ('FAAI' task has allowed its I/O interrupts pending 

counter to overflow 
45 20 CEAAF unclassified task interrupt 
46 2E CEAAO lOCAL parameter list (lORCB) is too large 
47 2F CEAAO lOCAL parameter list (lORCB) crosses 

a page boundary 
CEAAI PGOlfT parameter list (I0RCB) crosses 

a page boundary 
48 30 CEAAO task docs not have requested device assignl'd 

CEAAI task docs not have requested device assigned 
49 31 CEAND task attempted to delete an IVM page 
50 32 CEAAO SVC page is not assigned to a VM address 

CFAAI SVC page is not assigned to a VM address 
51 33 CEAAO S VC page is not in core 

CEAAI SVC page is not in core 
52 34 eEl·IAS nonprivihged user issued TSSS SVC 
53 35 (,EAN!) task attempted to delete a page in an 

unassigned segment 
54 36 (,EAN!) task attempted to delete an unassigned page 
56 38 (,FAND task attempted to reassign an IVM page 
61 3D CFAQ6 the shared se~'lTlent table request 

overflows available space 
CEAQ7 the shared segment table request 

overflows available space 
72 48 CEAII2 illegal code given to SETUP/XTRCT SVC 

processor 
73 49 CEAP7 AWAIT SVC not executed remotely or else 

not on the last half word of an FeB 
74 4A CEAQ6 invalid shared-page table number given 

to AOSPG SVC processor 
75 4B CFAQS VSEND SVC not executed remotely 
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76 4C (TA()S VSEND parameter list (MCB) exceeds 
239 bytes or crosses a page boundary 

77 41l CLAIR software detected hardware failure 
79 41 CFAIIQ invalid SVC code issued hy task 
go 50 Ct,AH() user's task not of sufficient priority 

to issue SVC 
HI 51 (EAH7 SFTXP SVC not on a word boundary 
82 52 CFAII7 coun t of ex ternal addresses is zero 
83 5.1 CEAH7 parameter list crosses a page boundary 

or p<lgl' nut ill L'.lth.'l"';'. p;lgl' t.lhk 
84 54 nAB7 count of ex lernal addresscs exceed, 1022 
85 55 ('1'AB7 a specified page is unassigned 
R6 56 CEAB7 external device error 
87 57 CEAP4 VPSW does not begin on a double word 

houndary 
88 58 CLAQH shared page lahle number supplied by 

caller is invalid 
89 59 CFAH() ADDPG ca1J specified an invalid protection key 
90 SA ClAQ'! segment speemed IS unassIgfled 
'11 58 ClAPO from page is not assigned to the task 

(,1'AS7 real time interrupt not deleted, docs not ('xi,,! 
92 5(' CFAPO to page IS not assigned to the task 
'13 5D CFAS2 illegal code given to SnSYS/XTRSYS SVC 

processor 
'J4 SF n.AS4 illegal code !'iven to SUXTS/XIRXTS SVC 

proccssol 
'15 51 CFAPO the from or to address h that of a sbared page 
96 60 CFAHQ ADDPG request overflows available VM 'pace 

(,FAJT Filter SVC issued to interrupt wble type 
routine while Type III Iinbre in 
effect and PI flagon 

97 61 CLAJT Lnti'r SVC issued with invalid enkr 
code (higher than 25510 or 
u nass.i!!nf'd) 

9H 62 nAJT SVC issut:'d on nonprivlll'~l'd \tak and 
no interrupt routine spt-x:incd 

99 6~ ClAJT No asynchronous error routine defined 
for device with error 

100 64 n.AJf Asynchronou\ interrupt rcc'C"ivt'd; no Dl: 
available for device 

101 f>5 CLAJT S~'nR not accepted: ,ystem lunit 
reached In table 

102 66 CFAJT ()rogram interrupt received while In 

Type III linkage 
103 67 CLAJT SVC interrupt rcc'clved whIle In Type 

III Imbge 

104 68 CFAQ2 task attempted to set timer beyond 
55,364,BI2 milliseconds 

105 69 CL\/\(' illegal symbolic device :tlldrl'-.,s de Lt'\.'ll'd 

108 6(' ('FAA] PGOUT record length IS zero 
109 6D ('lAQ6 shared pages to be added exceed 256 maximum 
112 70 CFAAK a SFT AE was issued against a device not 

aSSigned to task 
113 71 CEAAK a SETAE was issued s.weifying a non-

existent TSI 
123 78 CFAQ6 ADSPG for publk share page table not 

acc'epted 
124 7C CEAAO lOCAL SVC (,(,W )js1 can not be relocated 
125 7D eFAAO DRAM C(:W list can not be relocated 
]44 90 CEAAQ relocation read: no path availabk 
145 91 CFAAQ relocation read: de-vice error on a 

permanent volume 
146 92 CEAAQ relocation read: dr-vice- error on a 

moveable volume 
147 93 nAA() relocation read: surface error 
148 'i4 CFAA() relocation read: SIO failure 
J49 95 CFAAQ lOCAL read: no path available 
150 96 eLAAQ lOCAL read: device error un a permanent 

volume 
151 lJ7 nAA() lOCAL read: device error on a rnoveabJe 

volume 101 
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152 98 CEAAQ lOCAL read: surface error 
153 99 CEAAQ lOCAL read: SID failure 
154 9A 1"'1'" "r .. PGO UT read: no path available CLJ-\.J-\\.l 

155 9B CEAAQ PGOUT read: device error on a permanent 
volume 

156 9C CEAAQ PGOUT read: device error on a moveable 
volume 

157 9D CEAAQ PGO UT read: surface error 
158 91' CEAAQ PGOur read: SIO failure 
159 9F CEAAQ TWAIT read: no path available 
160 AO CEAAQ TWAIT read: device error on a permanent 

volume 
161 AI CEAAQ TWA IT read: device error on a moveable 

volume 
162 A2 CEAAQ TWAIT read: surface error 
163 A3 CEAAQ TWAIT read: SIO failure 
200 C8 CEAHQ task has exceeded its TSEND SVC maximum 
202 CA ("EAlS task issued a major VM SYSER 
224 EO CEATC Interruption from CIP but device not 

connected to 2701/2!3 
225 El CEATC Interruption received from unknown device 

type; not a 1050, 2741, or TTY35 
226 E2 CEATC VM address of buffer or TCT page not 

convertible to a real core address 
227 E3 CEATC Active count in TCT or buffer page not zero 
228 1'4 CEATC Release of path could not be issued 
229 £5 CEATC No work specified in flag byte 
230 1'6 CEATC TCT or buffer page pointer is to IVM 
253 FD CEABZ Cannot locate VM page containing ERR 

simula tion data 
254 FE CEABZ Page containing ERR simulation data not 

in real core 
255 FF CEABZ ERR simulation table crosses page boundary 
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Printer Carriage-Control Codes 
Machine Codes 

Function 

Write (no automatic space) 
Write and space 1 line after printing 
Write and space 2 lines after printing 
Write and space 3 lines after printing 
Write and skip to channel 1 after printing 
Write and skip to channel 2 after printing 
Write and skip to channel 3 after printing 
Write and skip to channel 4 after printing 
Write and skip to channel 5 after printing 
Write and skip to channel 6 after printing 
Write and skip to channel 7 after printing 
Write and skip to channel 8 after printing 
Write and skip to channel 9 after printing 
Write and skip to channel 10 after printing 
Write and skip to channel 11 after printing 
Write and skip to channel 12 after printing 

Byte value 
(hexadecimal) 

01 
09 
11 
19 
89 
91 
99 
Al 
A9 
BI 
B9 
Cl 
C9 
Dl 
D9 
El 

To obtain corresponding carriage-control operations (space or skip 
to channel N) without printing, increase value of low-order digit by 
hexadecimal 2; example: 

space two lines 13 
skip to channel 5 AB 
skip to channel 9 CB 

Extended ANSI FORTRAN codes 

Function OIaracter 

Skip no line before printing + 
Skip I line before printing blank 
Skip 2 lines before printing 0 
Skip 3 lines before printing -
Skip to channel I before printing I 
Skip to channel 2 before printing 2 
Skip to channel 3 before printing 3 
Skip to channel 4 before printing 4 
Skip to channel 5 before prinring 5 
Skip to channel 6 before printing 6 
Skip to channel 7 before printing 7 
Skip to channel 8 before printing 8 
Skip to channel 9 before printing 9 
Skip to channel 10 before printing A 
Skip to channel 11 before printing B 
Skip to channel 12 before printing C 
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EXAMPLES 
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EXAMPLE 1 - EXPLANA nON 
L When your terminal is activated, you enter the LOGON command 

specifying your user identification code and, if you have one, a 
password. 

2. Once the system verifics your user-id and password, the system 
responds with a message indicating your LOGON was successful 
and presents the task identitication number assigned to your 
tcrmlnal session. 

3. The PC' (present catalog) command causes display or your data set 
catalog. 

4. The system presents your data set names, access level (read-only, 
read-write, or unlimited), and the data set's owner if you are 
sharing it. 

S. Define a virtual partitioned data set named LIB I as a job library. 
6. Invoke the text editor to create a source data set ror a FORTRAN 

program. 
7. Enter the break character (underscore) and the INSERT command 

(0 insert an omitted line after line 500. 
8. Use the break character and INSERT command again to add lines 

to the end of the data set. 
9. Use the break character and the LIST command to display the lines 

of the data set. 
10. The END command terminates usc of the text editor; a semicolon 

separates the END command from the FTN command, which 
invokes the FORTRAN compiler. 

11. Issue the CALL command to invoke the newly compiled program. 
12. The program is executed: however, it contains a bug. 
13. The QUALIFY and DISPLAY commands arc combined in a 

command statement to display the variables PRIN and YRS. 
14. IYRS is displayed. 
15. You unload the program, edit the source data set, and recompile it. 
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16. Your debugged program runs correctly. 
17. Issue the DSS" command to learn the status of data set 

SOURCE.lNVEST. 
13. Issue the POD? command to display !lItO organization of a 

partitioned data .set-in this case, LIB 1, the job library where the 
program INVEST is stored. 

19. [ssue the PER,\HT command to let others share your source data 
set. 

20. Issue the LOGOFF command to allow TSS/360 to disconnect you 
in an orderly fashion. 

21. When you receive the LOGOFF message (B007), either reenter the 
LOGON command to start another task, or turn off your terminal. 
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EXAMPLE 2 - EXPLANATION 
1. When your temlinal is activated, you enter the LOGON command 

specifying your user identification code and, if you have one, a 
password. 

2. Once the system verifies your user-id and password, it responds 
with a message indicating your LOGON was successful and presents 
the task identification number assgincd to your terminal session. 

3. You enter the EDIT command to create a FORTRAN program to 
solve a problem: calculate the number of combinations of n items, 
if taken r at a time: 

C ~~~ 
n r den-f)! 

4. The system prompts with line numbers and you enter your source 
staknwnts; then. 

5. you want to compile your program. The FTN command compiles 
the program. 

6. Since no diagnostics were issued by the FTN compiler, you decide 
to execute the program, which asks you to enter the nand r 
variables, in the fom) aab, where aa~n and b~r. 

7. The results are printed out. 
8. You realize 7 items taken 4 at a time cannot produce the answer 

printed at 7. So you use PCS to display intermediate results 
during program execution to determine where the error is. 

9. Isslie :m AT command to implant a DISPLAY command at a 
critical point in the program, to be executed cal'll time statement 
100 (in your program)is reached. 

10. Execute your program again; enter input upon reque,st, and get 
displays of important variables each time your DO loop is 
executed. 

II. Incorrect results again. Review the variable data returned bi' the 
DISPLA Y command. You note that maa is incorrect in the second 
pass through the DO loop; it,hould have been +210. 
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12. Remow the pes DISPLAY command from the program. Using the 
UPDA TE command, en!c" severa! new source statements that you 
fed will (orrect the bug in your program. Issue FTN to recompile 
th\.' program_ 

13. The compllation is succ:cssfuL Exeeu te your program, again. Enter 
test data to verify the program is working correctly. 

14. The program returns an answer of 35; you know that is correct. 
15. Request a listing of your corrected source statements before issuing 

LOGOFF. 
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