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PREFACE 

This publication contains quick reference information for the experienced 
programmer and systems support personnel. For the most part, defInitions, 
restrictions, and limitations have been omitted to provide the most rapid 
access to the information in this publication. If the reference to information 
included here is not sufficient, refer to the publication list on the fIrst page 
of each section; then refer to the applicable System Reference library 
publication. 

This publication, the OS/VS2 TSO Comrrumd Language Reference Summary, 
GX28-0647, and the OS/VS Service Aids Reference Summary, GX28-0634, 
may be ordered by specifying OS/VS Reference Digest Package, BOF·3200, 
rather than individual order numbers. 

This publication does not contain information about system control blocks. 
Refer to OS/VSl System Data Areas, SY28-0605, to fmd this information. 
Some information useful in debugging the system is contained in this 
publication. For additional information, refer to OS/VSl Debugging Guide, 
GC28·6670. 

Fourth Edition (December 1973) 

This edition applies to Release 3 of OS/VSl and to all subsequent releases until other· 
wise indicated in new editions or Technical Newsletters. Changes are continuaUy made 
to the information contained herein; before using this publication in connection with 
the operation of IBM systems, consult the IBM System/360 and Sysum/370 Bibliogrtlphy, 
GA22-6822, for the editions that are applicable and current. 

A handbook-si.zed binder, FE part number 453559, may be purchased from IBM. 
Customers may order it through their IBM marketing representative. IBM personnel 
should order it as an FE part from Mechanicsburg. 

This edition is a major revision of, and obsoletes the OS/VSl information found in 
GC24·509l·2. Changes or additions to the text and iUustrations are indicated by a 
vertical line to the left of the change. 

Rtquests for copies of IBM publications should be made to your IBM representative 
or to the IBM branch office serving your locality. 

A form for reader's comments is provided at the back of this publication. If the form 
has been removed, comments may be addressed to IBM Programming Publications, 
Dept. G60, P.O. Box 6, Endicott, New York 13760. Comments become the property 
of IBM 

@ Copyright International Business Machines Corporation 1973 



Summary of Amendments 
for GC24-5091-3 
. VS1 Release 3 

OS!VS2 infonnation is removed from this publication, which now supports 
OS!VSI only. 

SECTIONS I, 2, 3, and 4 contain infonnation included for the fIrst time. 
This material includes: 

SECTION I 

machine-<:heck interruption code 
I/O command codes 
ANSI control characters 
dynamic address translation infonnation 

SECTION 2 

trace table infonnation 
system register usage 
device infonnation 
wait state codes 
ENQ/DEQ names 
"how to fmd" infonnation 

SECTION 3 

SVC to module directory 
supervisor flow of control diagrams 

SECTION 4 

data set record formats 
VSAM macros for data access 
access method flow of control diagrams 

All sections contain substantial changes to previous content. Review them in 
their entirety for new and modified infonnation. 
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Summary of Amendments 
for GC24-5091-2 
OS/VS1 Release 2 
OS/VS2 Release 1 

SECTIONS 1,3, S, 7, 8, or 9 REFLECT ADDED: 
• Base Publications Supporting OS/ySl and OS/yS2 
• Code Translation Tables 
• General Services Macros 
• JCL Statements 
• Load Module Control Macros 
• Program Interruption Control Macros 
• RES Operator Commands 
• RES Workstation Commands 
• Synchronization Macros 
• Task Control Macros 
• TCAM Macros 
• Termination Macros 
• Utility Programs 
• Virtual Storage Macros 
• VS 1 Operator Commands 
• VS2 Operator Commands 

SECTIONS 2,3,4, or 7 REFLECT UPDATED: 
• Data Management Macros 
• OS/VSl Completion Code Surnm~:IIY 
• OS/VS2 Completion Code Summary 
• Programming Conventions for SVC Routines 
• Summary of Supervisor Operands 
• Supervisor Macro Outlines 
• SVC Summary for OS/ySl 
• SVC Summary for OS/VS2 
• TCAM Devices Supported 
• TCAM Macro Operands 
• UCB Sense Information 
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Section 1: General Information 

Section 2: System Information 

Section 3: Supervisor Information 

Section 4: Data Management Information 

CONTENTS 

Section 5: JCL, Operator Commands, RES, SMF, and CRJE 

Section 6: Linkage Editor and Loader 

Section 7: BT AM/TCAM 

Section 8: Utilities 

Section 9: Bibiiography 

Index 

Contents 
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Code Translation Table 1-2 
Machine Instruction Formats 1-6 
Control Registers 1-7 
Condition Codes 1-8 

Section 1: General Information 

Program Interruption Codes and CNOP Alignment 1-9 
Fixed Storage Locations 1-10 
PSW Formats I-II 
CAW, CCW, and CSW Formats 1-12 
Limited Channel Logout and Machine-check Interruption Code 1-13 
I/O Command Codes 1-14 
System/370 Instructions 1-17 
System Assembler Instructions, Statements, and Constants 1-50 
Dynamic Address Translation and Hexadecimal and Decimal 

Conversion Information 1-60 
EBCDIC Codes 1-67 

Source Publications 

Additional information about the System/370 and valid instructions 
is contained in IBM System/37O Principles of Operation, GA22-7000. 

Additional information about the System Assembler is in OS/VS 
and DOS/VS Assembler Language, GC33-401O. 
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Code Translation Table 

Instruction 
Dec. Hex (RR) 

o 00 I I 01 
2 02 i 3 03 
4 04 SPM I 

5 05 BAlR 
6 06 BCTR 
7 07 BCR 
8 08 SSt( 
9 09 ISK 

10 OA SVC 
II OB 
12 DC 
i3 00 
14 (( MVCL 
15 OF ClCL 
16 10 LPR 
17 II LNR 
18 12 LTR 
19 i3 LCR 
20 14 NR 
21 15 CLR 
22 16 OR 
23 17 XR 
24 18 LR 
25 19 CR 
26 JA AR 
27 IB SR 
28 IC MR 

I 
29 10 DR 
30 IE AlR 
31 If SLR 
32 20 LPDR 

I 
33 21 ILNOR 
34 22 ILTOR 
35 23 'LCDR 

, 
36 24 ! HOR I 

37 25 i LROR 
38 26 MXR 
39 27 MXOR i 

40 28 /LOR ! 
41 29 ,CDR 
4212A I AOR 

~: ~~ I ~~~ 
45 20 100R 
46 2E I AWR 
47 2F ! SWR 
48 30 

! t:: 1 49 31 
50 32 I LTER I 

51 33 'LCER I 

52 34 IHER 
53 35 ILRER 
54 36 AXR 
55 37 SXR 
56 38 [LER 
57 39 i CER 
58 ~: i~: 59 
60 

3C IIIlR 61 3D DER 
62 3E AUR 
63 3F SUR 

Graphics and Controls 
BCOIC EBCOIC(l} ASCII 

NUl 
SOH 
STX 
ETX 
PF 
HT 
LC 
DEL 

SMM 
VT 
FF 
CR 
SO 
SI 
OlE 
DCI 
DC2 
TM 
RES 
NL 
BS 
IL 
CAN 
EM 
CC 
CUI 
IFS 
IGS 
IRS 
IUS 
OS 
SOS 
FS 

BYP 
LF 
ETB 
ESC 

SM 
CU2 

ENQ 
ACK 
BEL 

SYN 

PN 
RS 
UC 
EOT 

CU3 
OC4 
NAK 

SUB 

NUL 
SOH 
STX 
ETX 
EDT 
ENQ 
ACK 
BEL 
BS 
HT 
LF 
VT 
FF 
CR 
SO 
SI 
OLE 
OCI 
DC2 
DC3 
DC4 
NAK 
SYN 
ETB 
CAN 
EM 
SUB 
ESC 
FS 
GS 
RS 
US 
SP 
I ! 
" , 
$ 
." 

~ 
( 

) 

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

< 

> 
? 

7-Track Tape 
BCDIC(2} 

I 

I 

I 
I 

I 

t 

I 
I 
I 

! 
I 

i 
I 

1 

1 
I 

! 

I 
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Card Code 

12-0-1-8-9 
12-1-9 
12-2-9 
12-309 
12-4-9 
12-5-9 
12-6-9 
12-7-9 
12-8-9 

112-1-8-9 
i 12-2-8-9 
12-3-8-9 
12-4-8-9 
12-5-8-9 
12-6-8-9 
12-7-8-9 
12-11-1-8-9 

III-l-9 
11-2-9 
11-309 
11-4-9 
11-5-9 
11-6-9 
11-7-9 
11-8-9 
11-1-8-9 
11-2-8-9 

i 11-3-8-9 
11-4-8-9 
11-5-8-9 
11-6-8-9 

,11-)-8-9 
11-0-1-8-9 

1

0
-
1
-9 0-2-9 

0-309 
,0-4-9 
'0-5-9 
'0-6-9 
10-7-9 
' 0-8-9 
! 0-1-8-9 

--.02 8-9 
i 0-3-8-9 
0-4-8-9 
0-5-8-9 
0-6-8-9 

. 0-7-8-9 

Binary 

IlXXXllXXXl lXXXloool 
IlXXXlOOIO 

lXXXlOOll 
! IXID 0100 
I IXIDOIOI 
J lXXXlOIIO 

OCOO Olll 

IlXXXllooo 
0000 1001 

1 00001010 
0000 1011 
0000 1100 
0000 1101 
lXXXllllO 
0000 1111 
00011XXXl 
00010001 
00010010 
00010011 

'00010100 
100010101 
100010110 
100010111 

00011000 
00011001 
00011010 
00011011 
00011100 

i 00011101 
100011110 
,000111:1 
: 00101XXXl 
,00100001 
100100010 
i 0010 0011 

I::~~i~ 
i 00100110 
i 0010 o III 
100101000 
,0010 1001 

00101010 
'0010 1011 
10010 1100 
i 0010 nOI 
: DOlO 1Il0 
10010 1111 

:~I1-o-1-8-9! :::~ 
2-9 10011 0010 
309 0011 0011 
4-9 ::g~:~ 5-9 
6-9 10011 0110 

: 7-9 0011 Olll 
,8-9 100111000 
i 1-8-9 100111001 
2-8-9 00111010 
3-8-9 100111011 
4-8-9 

1

00111100 
5-8-9 00111101 
6-8-9 001l1ll0 
7-8-9 1001l11ll 



Code Translation Table (cont'd) 
,-

Instruction i Graphics and Controls i 7-Track Tape 1 1 
Dec. Hex (RX) BColC EBCoIC(l) ASCII BCoIC(2) Card Code Binary 

6440 STH I Sp Sp 
65 41 LA 
66 42 STC 

I 67 43 IC 
6844 EX 
ffI 45 BAl 
7046 BCT 
71 47 BC 
7248 lH 
73 49 CH 

I. 74 4A AH t ¢ 
75 4B SH 
76 4C MH Ie) < < 
77 40 ( ( 

78 4E CVO I~ + + 
79 4F CVB r r 
80 ,SO ST &+ & & 
81 
82 
83 
84 

,] 
!; 
l!. 

! ~ 

103 67 I MXo 
104 

: I ~~ 
I. 

105 
106 6A I AD 

r 

107 6B SO 
r 

108 6C Mo 

Ir 
% % 

109 60 DO - :; llO 6£ AW > 
III 6F SW ? ? 
112 70 STE I 
Il3 71 

I 114 72 
115 73 
ll6 174 

I lI7 75 

@ 

A 
B 
C 
0 
E 
F 
G 
H 
I 
J 
K 
l 
M 
N 
0 
P 
Q 
R 
S 
T 
U 
V 
W 
X 
Y 
Z 
[ 

q 
h 
i 
j 
k 
I 
m 
n 
0 

P 
Q 
r 
s 
t 
u 

DEL 

! (3) I no punches I 0100 OOJO 
I 12-0-1-9 0100 0001 
1 12-0-2-9 i 0100 0010 
12-0-3-9 0100 0011 

I 
1

12
-0-4-9 

10100 0100 
12-0-5-9 [ 01000101 
12-0-6-9 01000110 
12-0-7-9 01000111 

, 12-0-8-9 I~:~:: 112
-
1
-
8 

12-2-8 JOIOO 1010 
B A 8 2 I 12-3-8 0100 1011 

0100 UOO 
: ~~: I I ~~~~ 10100 UOI I B A 84 2 1

12-6-8 0100 IllO 
BA8421 12-7-8 0100 11II 

! 

i 
I 

1 

BA '12 

i 11-0-7-9 
ll-o-8-9 

I ~~~~ 
A8 21 10-3-8 

~~: I I ~~=~ 
A842 10-6-8 
A8421 0-7-8 

112-U-D 12-1I-D-1-9 
12rU-o-2-9 
12-U-D-3-9 

OIOIOOJO 
01010001 
01010010 
OIOIOOU 
01010100 

1

01010101 
0101 OlIO 
OIOIOllI 

I~i~:i: 
i 01011010 
101011011 

01011100 

1

01OIUOI 
01011110 

1010IUII 
OUO OOJO 
0110 0001 

1

01100010 
OUOOOU 

I 

OUO 0100 
01100101 
OUOOUO 

I 01l001ll 

! ~ii~ i:: 
OUO 1010 
OllO IOU 

I ~i:~::~ 
OUO 1II0 
OllO UII 
OIll OOJO 
Olll 0001 
OIll 0010 
OlIl 001I 

! 12-1I-D-4-9 I Olll 0100 
I 12-lI-o-5-9 OlIl 0101 

I OlIl OUO 
OlIlOIll 

I Ollllooo 
OIlllOOI 

I Olll 1010 
Olll lOll 

,01llUOO 
OmllOI 
olllmo 
Olllllll 
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Code Translation Table (cont'd) 

Instruction Graphics and COntrols 7-Track Tape 
Dec. Hex and Format BCOIC EBCDICIU ASCII BCDIC(21 Card Code Binary 

!28 III SSM -S 
129 SI 
!30B2 
I3! 83 
!32 84 
!33 85 
13486 
135 rJ1 
!36 88 
137 81 
138 SA 
!39 88 
l40SC 
141 SO 
142 IE 
143 SF 
14490 
145 91 
146 92 
147 93 

152 9S 
153 9'1 
!54 9A 
!55 98 
156 ClC 
157 9D 
1589E 
!59 9f 
160 NJ 
161 Al 
162 ~ 
163 A3 
164 A4 
165 A5 
166 All 
167 A7 
168 AS 
169 A9 

~~ I:: 

LPSW -S 
Diagnose 

:~g SI 
BXH 
BXLE 
SRL 
SLL 
SRA 
SLA RS 
SRDl 
SLDl 
SROA 
SLDA 
STM :1 }SI 
TS -s 
NI 
Cli 
01 SI 
XI 
LM -RS 

SIO. SIOF 
TiO,CLRI~ S 
HIO,HOV 
TCH 

1721 AC STNSM I· 
173 AD STOSM J : I 
174 AE S IGP -RS 
175 I AF MC -51 

~~ ! ~ LRA -RX 

~~ :i See bel<r« i 

184 BS 
185 B9 
186 BA 
lrJ1 8B 
188 BC 
181 BD 
190 BE 
191 BF 

cs 1. 
CDS IRS 

CLM } i 
STCM RS! 
ICM I 

e e 
f , 
1/ 1/ 
h h 
I i" 

j j 
k k 
I I 
m m 
n n 
o 0 

D D 
q q 

tl 
I 

u u 
y v 
w w 
x x 
v V 

[ 
2: 

] 
+ 

i 

! 

I 
; 

! 
I 

I 

I 

1-4 OSiVSI PrograIr.luer's Reference Digest 

12-0-1-8 1001 0000 
12-0-1 1001 0011 
12-0-2 1001 0010 
12-0-3 1001 0011 

IlZ-{}-4 1001 0100 
12-0-5 1001 0101 
12-0-6 1001 ono 
12-0-7 1001 Olll 

I~:: ~::~ 
1

12-0-2-8 1001 1010 
12-o-3-S 1001 1011 

i ~::=: ~:: ~~~ 
12-0-6-S 1001 mo 
12-o-7-S 1001 1111 
12-11-1-S 10010000 
12-11-1 10010011 
12-11 -2 1001 0010 
12-11-3 l0010011 
12-11-4 lOOIOWO 
12-11-5 10010101 
12-11-6 1001 0110 
12-11-7 10010111 
12-11-8 1001 1000 
12-11-9 10011001 
12-11-2-8 10011010 
12-11-3-S 1001 lOll 
12-11-4-S 1001 1100 
12-11-5-S lOOlllOI 
12-11-6-S l00I1110 
12-11-7-S l00111li 
II-o-I-S 10100000 
ll-o-l 10!O 0011 

~~!~ I ~~:~~ 
11-0-4 I 1010 0100 
11-0-5 i 10100101 
11-0-6 ! 1010 0110 
11-0-"7 1010 Dill 
n-o-s " 1010 1000 
n-0-9 11010 1001 
n-o-2-8 I 1010 1010 
n-o-3-8 1010 Ion 
n-O-4-S 1010 1100 
n-0-5-S 1010 1101 
1l-0-6-8 1010 IlI0 
11-0-7-8 1010 Ill! 
12-11-o-1-S 1011 (XXX) 

1
12-11-O-1 1011 0011 

j
12-11-o-2 lIon 0010 
12-11-0-3 i 1011 0011 

112-11-0-4 I lOll 0100 
112-11-0-5 : lOll 0101 

i ~~=~~~ ! ~~~~ ~~~~ 
12-11-o-S : lOll 1001 

1 12-11-0-9 i lOll 1001 
i 12-11-o-2-S i 101l·IOIO 
112-11-o-3-S 101110ll 
112-11-0-4-SiIOllllOO 
112-11-o-5-S 1011 lID I 

i ~~=~~!~=: ! ~~g g~ 



Code Translation Table (cont'd) 

Binary 

196 C4 0 0 0 i lIoo 0100 
197 , C5 i E E E ' lIoo 0101 
198 : C6 1 F F F lIoo OlIO 

~~m~:g~~~-----4:7.~--~~~~~~-----r.~~~~~----r,~~~~~ 
201 ! C9 i , I I I I lIoo 1001 

202i
CA i I 

i 203 CB, 
204 CC I 
205 CD 
206 CE I 
207 CF 
208 00 
209 01 MVN 
210 02 MVC 
2II 03 MVZ 
212 D4 NC 
213 OS CLC 
214 06 oc 
215 D7 ' XC 
216 08 i 

ZI71D91 218,DA 
219 I DB 
220 ; DC ITR 
221' DO ,TRT 
mlDE :[0 
223 ' OF EIlII1K 

: i~~ 
2261 E2 
227 E3 
228:E4 i 

229J
E5

i 230 E6 
231 E1 

~~ I~ I, 

234 lEA I 
235 EB I 
236Tfc : 

~i~ I 
miEF i 
240 I FO I SRP 
241 F1 MVO 
2421 F2 PACK 
243 I F3 ! UNPK 
244 F4 
245 F5 
246 F6 
247 F1 
248 F8 ZAP 
2491 F9 CP 
250 I FA lAP 
251 FB ; SP 

J 

I 
~ 

! ~ 
} 
J 

1 ~ K 
L 

1M M 
' N N 
10 0 !p P 
IQ Q 

I R 
R 

i 

: 
!f \ 
! 
; s s 
IT T 

I~ 
u 
V 
W 
X 

I~ 
y 
Z 

I 

rl 

0 0 
1 I 

12 2 
,3 3 
14 4 
'5 5 
\6 6 
'7 7 
:8 8 

1

9 9 
I 

112-D-2-8-9 ' lIoo 1010 
i 12-D-3-8-9 lIoo lOll 

I 
1 12-D-4-8-9 lIoo lIoo 
: 12-0-5-S-9 lIoo UOI 
1 12-o-Q-S-9 Uoo mo 
i 12-0-7-8-9 I Iloo lIIl 

IB 8 2 IIl-o 1I0loooo 
J I: I ;Il-l 1I0looo1 
K 2 IIl-2 IlOlOOlO 
L B 21 ll-3 IlOlOOIl 
M !B 4 IIl-4 IlOI0l00 
N IB 4 1 ,Il-5 1 nOlolol 
0 IB 42 i1H , IlOIono 
P IB 421 U-7 1110l0m 
Q 

iB 
8 111-8 ; 1l011ooo 

R 8 1 1~~1-2-8-9 11011001 
IB 

! 11011010 
I 12-Il-3-8-9 IlOII0U 

i 
! 12-1I-4-8-9 ' HOlnoo 

,12-11-7-8-9 nOIUB 
A8 2 ,0-2-8 ! 1Il00000 

In-D-l-9 IlllO 0001 
S A 2 iO-2 1Il000IO 
T A 21 10-3 1110 0011 
U A 4 10-4 11100100 
V A 

4 1 ir 1Il0 0101 
W A 42 0-6 mOOIlO 
X A 421 0-7 IlIO 01Il 
y A8 

I~~ 1Il0 1000 
Z A8 I Im31OO1 

11-0-2-8-9 !!IO 1010 
IH-D-3-8-9 1Il0IOU 
,n-o-4-8-9 11110 1I00 
: U-o-5-8-9 UIO UOI 
i 11-0-6-8-9 i 1Il0 1!l0 
In-D-7-8-9 UIO !Ill 

0 8 2 \0 i UIlOOOO 
1 I II , 111IOOOI 
2 ~ 1 I~ I ~m~~~ 3 
4 4 

I~ i UU 0100 
5 : 4 I i Illl 0101 
6 42 16 i 1111 DUO 
7 421 ,7 Illl Olll 
8 8 :8 ' 11111000 
9 8 1 19 illl

l1OO1 
12-U-D-2-8-9 Ull 1010 
12-U-O-3-8-91111110U 
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Code Translation Table (cont'd) - Machine Instruction Formats 

Instruction Graphics and Controls 7-TrackTape 
Dec. Hex 1551 BCOIC EBCOICIU ASCII BCOICI21 Card Code Binary 

252 FC MP 12-11-0-4-8-9 lIB 1100 
253 FD DP 12-11-0-5-8-9 lIB 1101 
254 FE 12-11-0-6-8-9 lIB 1110 
255 FF 12-11-0-7-8-9 IIIlIIII 

chains (120 graphics). 1. Two columns of EBCDIC graphics 
are sho",n. The first gives standard 
bit pattern assignments. The second 
ShOWS the T-ll and TN text printing 

2. Add C (check bit) for odd or even 
parity as needed, except as noted. 

3. For even parity use CA. 

Op code (S formatl 
B202 - STiDP 
B203 - STiDC 
B204 - SCK 
B205 - STCK 
B206 - SCKC 

B207 - STCKC 
B208 - SPT 
B209.- STPT 
B20A - SPKA 
B20B - IPK 

Machine Instruction Formats 

B20D - PTLB 
B210 - SPX 
B2ll- STPX 
B212 - STAP 
Bm - RRB 

FIRST HAI..FWORD 1 SECOND HAI..FWORD 2 THI RD HAI..FWORD 3 

I 

II REGISTER REGISTER 
OPERAND 1 OPERAND 2 

I I~~' 

RRI OpCode I R1 IRfI 
10 7

1
8 1112 151 

I REGISTER I 
I OPERAND 1 I 

ADDRESS OF 
OPERAND 2 

A 

02 

3 
I 
I 
I 

Rsl OpCode I R1 YL 82 I 02 I 
10 7;8 1112 15

1
16 1920 31, 

pMMEDIATEI ADDRESS OF I 
: ~ OPERAND 1 I 

sd OpCode ~ 81 01 I 
o 78 1516 1920 31 
I I I 

: 1~~~RRf~~F I 
S I Op Code I 82 02 

o 1516 19 0 1 

I I I i 

1

1 I..ENGTH I..ENGTH ADDRESS OF ADDRESS OF 
I OPERAND 1 OPERAND 2 OPERAND 1 OPERAND 2 

i Op Code t1?JL@I1 81 I A 01 r 82 I 02 

ss 0 78 1112 1516 1920 3132 3536 

; II : ADDRESS OF : ADDRESS OF 
I I..ENGTH I OPERAND 1 I OPERAND 2 

i Op Code t=1::! 81 I A01 i 82 02 

o 78 1516 1920 3132 3536 
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Control Registers 

CR Bits Name of field Associated with Init. 

0 0 Block - multiplex'g control Block - multiplex'g 0 
I SSM suppression control SSM instruction 0 
2 TOO clock sync control Multiprocessing 0 

1
8

-
9 Poge size control } 0 

10 Unassigned {must be zero} Dynamic addr. transl. 0 
11-12 Segment size control 0 
16 Malfunction alert mask 

1 
0 

17 Emergency signal masK Multiprocessing 0 
18 External call mask 0 
19 TOO clock sync check mask 0 
20 Clock comparator mask Clock comparator 0 
21 CPU timer mask CPU timer 0 
24 Interval timer mask Interval timer I 
25 Interrupt key mask Interrupt key J 
26 External signal mask External signal I 

I 0-7 Segment table length } Dynamic addr. transl. I 0 
8-25 Segment table add cess 0 

2 0-31 Channel masks Channels I 

8 16-31 Monitor masks Monitoring 0 

9 0 S~o~fol b,~oo;", .~o, _'! 0 
I Instruction fetching event mask 0 
2 Storage alteration event mask Program - event record'g 0 
3 GR alteration event mask 
16-31 PER general register masks 0 

10 8-31 PER starting address Program - event record'g 0 

11 8-31 PER ending address Program - event record'g 0 

14 1 0 Check -stop control } Machine -check handling 
1 

I Synch. MCEl control I 
2 I/O extended iogout control I/O extended logout 0 
4 Recovery report mask 

l 
0 

5 Degradation report mask 0 
6 Ext. darT'.age re port mask 

Machine -check handling 
I 

7 Warning mask 0 
8 Asynch. MCEl control 0 
9 Asynch. fixed log control 0 

15 8-28 MCEl address Machine -check handling 512 
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Condition Codes 

Condition Code Setting 

Mask Bit Value 

General Instructions 

Add, Add Ha I fwOld < zero overflow 

Add logical zero, not zero, zero, not zero, 
no carry no carry carry carry 

AND zero not zero 

Compare, Compare Halfword equal lst op low 1st op high 
Compare and Swap/Double equal not equal 
Compare log i cal equal lst op low 1st op high 
Excl",ive OR zero not zero 

Insert Characters under Mask all zera 1st bit one 1st bit zero -
load and Test 
load Complement overflow 
load Negative 
load Positive zero > zero overflow 
/IAove long count equal count low count high overlap 

OR not zero 

Shift left Double/Single overflow 

Shift Right Double/Single zero 
Store Clock set not set not oper 

Subtract, Subtract Hallward overflow 

Subtract logical not zero, zero, not zero, 
no carry carry carry 

Test and Set one 
Test under /IAosk mixed 

Translote and Test incomplete complete 

Decimal Instructions 

Add Decimal zero < zero > zero overflow 

Compare Decimal equal lst op low 1st op high 
Edit, Edit and Mark 
Shift and Round Decimal overflow 
Subtract Decimal overflow 
Zero and Add < zero overflow 

Flo8ting· Paint Instructions 
Add Normalized 
Add Unnormalized zero < zero > zero 

Compare equal lst op low lst op high 
load and Test 
load Complement 
load Negative 
load Positive 
Subtract Normalized < zero 
Subtract Unnormalized 

Input/Output Instructions 

Clear I/O no oper in CSW stored chan b",y not oper 
progress 

Halt Device interruption CSW stored channel not oper 
pending working 

Halt I/O interruption CSW stored burst op not oper 
pending stopped 

Start I/O, SIOF successful CSW stored busy no! oper 
Store Channel ID ID stored CSW stored busy not oper 
Test Channel available i nt errupt i on burst mode not oper 

pending 
Test I/O availoble CSW stored busy not oper 

System Control Instructions 

load Rea I Address translation ST entry PT entry length 
available invalid invalid violation 

Reset Reference Bit R=O, C=O R=O, C=I R=I,C=O R= I, C= I 
Set Clock set secure not oper 
Signal Processor accepted stat stored busy not oper 
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Program Interruption Codes - CNOP Alignment - Edit EDMK Pattern 
Characters 
PROGRAM INTERRUPTION CODES 

Interruption 
Progrom Interruption 

Interruption 
Progrom InTerruption Code Code 

Dec Hex 
Couse 

Dec Hex 
Cause 

I 0001 Operation 12 OOOC Exponent overflow 
2 0002 Privileged operotion 13 0000 Exponent underflow 
3 0003 Execute 14 OOOE Significance 
4 0004 Protection 15 OOOF Floating - point divide 
5 0005 Addressing 16 0010 Segment translation 
6 0006 Specification 17 0011 Page tronsl ation 
7 0007 Data 18 0012 iranslation specification 
8 0008 Fixed - point overflow 19 0013 Special operation 
9 0009 Fixed - point divide 64 0040 Monitor event 

10 OOOA Decimal overflow 128 0080 Program event (code may 
11 0008 Decimal divide be combined with 

another code) 

CNOP ALIGNMENT 

Double Word 

Word I Word 

Half Word + Half Word 

+ 
Half Word I Half Word 

Byte I Byte Byte I Byte Byte I Byte I Byte I Byte 

~:4 .~ "'>-. '--2,4 0,4 2,4 
0;8 2,8 4,8 6,8 

EDIT AND EDMK PATTERN CHARACTERS (in hex) 
20-digit selector 40-blonk 5C -asterisk 
21 -start of significance 4B -period 6B -comma 
22-fieldseporotor 5B-dollarsign C3D9-CR 
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Fixed Storage Locations 
Aren, Hex Purpose 
dec. addr 

0-7 0 Initial program loading PSW, restart new PSW 
8-15 8 Initial program loading CCW1, restart old PSW 

16-23 10 Initial program loading CCW2 
24-31 18 External old PSW 
32-39 20 Supervisor Call old PSW 
40-47 28 Program old PSW 
48-55 30 Machine-check old PSW 
56-63 38 Input/output old PSW 
64-71 40 Channel status word 
72-75 48 Channel address ward 
80-83 50 Int .. rval tir.'ler 
88-95 58 External "ew PSW 

96-103 60 Supervisor Call new PSW 
104-111 68 Program new PSW 
112-119 70 Machine-check new PSW 
120-127 78 Input/output new PSW 
132-133 84 CPU address assoc'd with external interruption, or unchanged 
132-133 84 CPU addre .. assoc'd with e"ternal interruption, or zero (EC 

mode only) 
134-135 86 Extemal interruption code (EC mode only) 
136-139 88 svC interruption [0-12 zeros, 13-14IlC, 15:0, 16-31 code] 

(EC mode only) 
140-143 BC Program interrupt [0-12 zeros, 13-14IlC, 15:0, 16-31 code] 

(EC mode only) 
144-147 90 Translation exception address (0-7 zeros, 8-31 address! (EC 

mode only) 
148-149 94 Manitar class [0-7 zeros, 8-15 class number] 
150-151 96 PER interruption code (0-3 code, 4-15 zeros 1 (EC mode only) 
152-155 98 PER address [0-7 zeros, 8-31 address! (EC mode only) 
156-159 9C Manitor cade [0-7 zeros, 8-31 manitor code] 
168-171 AB Channel 10 [O-:.Hype, 4-15 model, 16-31 max. 10El length] 
172-175 AC I/O extended logout (lOEl) oddress [0-7 unused, 8-31 addr I 
17tJ-l79 so limited channel logout (see diagram) 

1185
-'87 

B9 I/O address [0-7 zeros, 8-23 address] (EC "lOde only) 
216-223 08 CPU timer save areu 
224-231 EO Clock compo rotor save area 
232-239 E8 Machine-check interruption code 
248-251 F8 Failing processor storage oddress [0-7 zeros, 8-31 addr j 

'252-255 FC Region code' 
256-351 100 Machine-check fixed logout area' 
352-383 160 Machine-check Floating-point register save area 
384-447 180 Machine-check general register save area 
448-511 ICO Machine-check control register SQ"e area 
512- t 200 Machine-check CPU extended logol" area (size v::ories) 

I 
· Functions and use of Fields may vary among models. See system library 

manuals for specific model. 
t location may be changed by programrn!ng (bits 8-28 of CR 15 specify address). 
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PSW (BC and EC modes) 

PROGRAM STATUS WORD (BC Mode) 

0-5 Channel 0 to 5 masks 
6 Mask for channel 6 and up 
7 (E) External mask 

12 (C=O) Basic control mode 
13 (M) Machine-<:heck mask 
14 (W= 1) Wait state 
15 (P=1) Problem state 

I nstruction Address 

63 

32-33 (I LC) Instruction length code 
34-35 (CC) Condition code 
36 Fixed-point overflow mask 
37 Decimal overflow mask 
38 Exponent underflow mask 
39 Significance mask 

PROGRAM STATUS WORD (EC Mode) 

32 

1 (R) Program event recording mask 
5 (T=1) Translation mode 
6 (I) Input/output mask 
7 (E) External mask 

12 (C=1) Extended control mode 
13 (M) Machine-<:heck mask 
14 (W=l) Wait state 

Instruction Address 

55156 

15 (P=1) Problem state 
18-19 (CC) Condition code 
20 Fixed-point overflow mask 
21 Decimal overflow mask 
22 Exponent underflow mask 
23 Significance mask 

63 
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CAW - CCW - CSW 

CHANNEL ADDRESS WORD (hex 48) 

CHANNEL COMMAND WORD 

I Comm,"d coo. I 
7 8 

Command Address 

Data Address 

Byte Count 

~~1~6 

CD-bit 32 (80) causes use of address portion of next CCW. 
CC-bit 33 (40) causes use of command code and data address of next CCW. 
SLI-bit 34 (20) causes suppression of possible incorrect length indication. 
Skip-bit 35 (10) suppresses transfer of information to main storage. 
PCI-bit 36 (OB) causes a channel program controlled interruption. 
IDA-bit 37 (04) causes bits 8-31 of CCW to specify location of first IDAW. 

CHANNEL STATUS WORD (hex 40) 

II K.y 1+lcc I 
o 34~678 

CCWAddress 

31 

31 

I 
63 

I 
31 

5 Logout pending 
6-7 Deferred condition code 

32 (8000) Attention 

40 (OOSO) Program control interruption 
41 (0040) Incorrect length 

33 (4(00) Status modifier 
34 (2(00) Control unit end 
35 (1 0001 Busy 
36 (0800) Channel end 
37 (0400) Device end 
38 (0200) Unit check 
39 (0100) Unit exception 

42 (O020) Program check 
43 (0010) Protection check 
44 (0008) Channel data check 
45 (0004) Channel control check 
46 (0002) Interface control check 
47 (0001) Chaining check 
48·63 Residual byte count for the last 

CCW used 
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Limited Channel Logout - Machine-check Interruption Code 

LIMITED CHANNEL LOGOUT (hex 80) 

Detect field 
4 CPU 
5 Channel 
6 Storage control unit 
7 Storage unit 

Source field 
8 CPU 
9 Channel 

10 Storage control unit 
11 Storage unit 
12 Control unit 

16-23 Field validity flags 
16 Interface address 

26 

17-18 Reserved (001 
19 Sequence code 
20 Unit ;;tatus 
2t Command address and key 
22 ,Channel ackirp.ss 
23 Device address 

24-25 ITTI Type of termination 
Code 00 Interface disconnect 

01 Stop, stack, or normal 
10 Selective reset 
11 System reset 

28 (AI I/O error alert 
29-31 Sequence code 

MACHINE-CHECK INTERWPTION CODE (hex E8) 

MC conditions Validity indicators 

31 

1
0000 0000 0000 MCEL length I 

32 39 140 
00 I val_I 
4546 48 55'56 63 

0 System damage 14 Backed-up 24 Failing stg _ address 
1 Instr_ proc'g damage 15 Delayed 25 Region code 
2 System recovery 16 Uncorrected 27 Floating-pt registers 
3 Timer damage 17 Corrected 28 General registers 
4 Timing faci'_ damage 18 Key uncorrected 29 Control registers 
5 Extema I damage 20 PSW bits 12-15 30 CPU ext'd logout 
6 Not assigned (0) 21 PSW masks and key 31 Storage logical 
7 Degradation 22 Prog. mask and CC 46 CPU timer 
8 Warning 23 Instruction address 47 Clock comparator 
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I/O Command Codes 
Standard Command Code Assignments (CCW bits 0-7) 

0000 Invalid ttt+ ++01 Write 
tttt 0100 Sense tttt ttl0 Read 

1000 Transfer in Channel tttt ttll Control 
tttt 1100 Reod Backward 0000 0011 Control No Operation 

x -Bit ignored. tModifier bit for specific type of I/O device 

CONSOLE PRINTERS 

Write, No Carrier Return 
Write, Auto Carrier Return 
Read Inquiry 

01 
09 
OA 

Sense 
Audible Alarm 

04 
OB 

3504, 3505 CARD READER/3525 CARD PUNCH (GA21-9124) 

Command 

Sense 
Feed, Select Stacker 
Read Only' 
Diagnostic Read 
Read, Feed, Select Stacker* 
Write RCE Format* 

3504, 3505 only 
Write OMR Formatt 

3525 only 
Write, Feed, Select Slacker 
Print Line* 

'Special feature on 3525 

Binary Hex 

0000 0100 04 
SSlO FOIl 
1100 F010 
1101 0010 02 
SSOO F010 
0001 0001 11 

0011 0001 31 

SSDO 0001 

Bit Meanings 

SS Slacker 00 -1-

01 2 
10 2 

£. Format Mode 
0 Unformatted 
1 Formatted 

.Q. Data Mode 
0 I-EBCDIC 
1 2-Card image 

LLLL L 101 Line Position 
5-bit binary value 

tSpecial feature 

PRINTERS: 3211/3811 (GA24-3543). 3203/1PA, 1403/2821* (GA24-3312) 

After 
Write Immed 

Space 1 Line 09 OB Write without spacing 
Space 2 Lines 11 13 Sense 
Space 3 Lines 19 1 B Load UCSB without folding 
Skip 10 Channel 0 t 83 Foldt 
Skip to Channel 1 89 8B Unfoldt 
Skip to Channel 2 91 93 Load UCSB and Fold (exc. 3211) 
Skip to Channel 3 99 9B UCS Gate Load (1403 only) 
Skip to Channel 4 Al A3 Load FeBt 
Skip to Channel 5 A9 AB Block Data Check 
Skip to Channel 6 Bl B3 Allow Data Check 
Skip to Channel 7 B9 BB Read PLBt 
Skip to Channel 8 Cl C3 Read UCSBt 
Skip to Channel 9 C9 CB Read FeBt 
Skip to Channel 10 01 D3 Diag. Check Read (exc. 3203) 
Skip to Channel 11 D9 DB Diagnostic Write t 
Skip to Channel 12 El E3 Raise Covert 

Diagnostic Gate t 
Diagnostic Read (1403 only) 

01 
04 
FB 
43 
23 
F3 
EB 
63 
73 
7B 
02 
OA 
12 
06 
05 
6B 
07 
02 

*1403/1 PA diagnosli cs are model-dependent; t3211 only 
UCS special feature on 1403 
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I/O Command Codes (cont'd) 

3420/3803, 3410/3411 MAGNETIC TAPE 
See GA32-0020, -0021, -0022 for function of specific models and special 
features requi red • 

Density Parity DC Trans 
Write 01 

\ odd 
rn off Reod Forward 02 off {off 

Read Backward OC 200 

~ even 

on 
Sense 04 off {Off 
Sense Reserve' t F4 on 
Sense Release't D4 { on off 
Request T rack-in-Error IB Mode 1-- off {Off 
Loop Write-to-Readt 8B Set I 556 on 
See Diagnose t 4B (7-track) 

off {~~f Rewind 07 even 

Rewind Unload OF { on off 
Erase Gap 17 1-- off {:f Write Tape Mark IF 800 
Backspace Block 27 

even aff {:f Backspace Fi Ie 2F 
Farward Space Block 37 Mode Set 2 (9-track) 
Farward Space File 3F 800 bpi 
Data Security Erase t 97 

1600 bpi Diagnostic Mode Sett OB 6250 bpit 

'Two-channel switch required t3420 anly 

DIRECT ACCESS STORAGE DEVICES: 
3330-3340 SERIES (GA26-1592, -1617, -1619, -1620); 
2305/2835 (GA26-1589l; 2314,2319 (GA26-3599, -1606) 

Command MT Off MT On' 
Control Orient (c) 28 

Recal ibrate 13 
Seek 07 
Seek Cylinder OB 
Seek Heod IB 

Count 
Nonzero 
Nonzero 
6 
6 
6 

Cmd 
13 
33 
3B 
23 
2B 
53 
73 
7B 
63 
6B 
93 
B3 
BB 
A3 
AB 

CB 
C3 
D3 

I Space Count I OF 3 (a); nonzero (d) 
Set File Mask I IF I 
Set Sector (a, f) I 23 I 
Restore (executes as a no-op) 17 Nonzero 
Vary Sensing (c) 27 I 
Diagnostic Load (a) i 53 I 

Di","""k W,ire (0) : 73 512 
Search Home Address Equal 39 B9 4 

Identifier Equal 31 BI 5 
Identifier High 51 DI 5 
Identifier Equal or High 71 FI 5 
Key Equal 29 A9 KL 
Key High 49 C9 KL 
Key Equal or High 69 E9 KL 
Key and Data Equal (d) 2D AD 

r~ 
Key and Data High (d) 4D CD 
Key and Data Eq. or Hi (d) 6D ED of bytes 

Cantinue Search Equa I (d) 25 A5 . (including 

Scan Search High (d) 45 C5 mask bytes) 

Search High or Equal (d) 65 E5 I in search 
Set Campare (d) 35 B5 argument 

Set Compare (d) 75 F5 

I No Compare (d) 55 D5 

" Code same as MT Off except as listed. d. 2314, 23190nly. 
a. Except 2314, 2319 e. String switch or 2-channel 
b. 3330-3340 Series only; switch feature required; 

manual reset on 3340. standard on 2314 and 2844. 
c. 2304/2835 only. f. Special feature required on 3340. 
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1/0 Command Codes (cont'd) - ANSI Control Characters 
DIRECT ACCESS STORAGE DEVICES: (cont'd) 
3330-3340 SERIES (GA26-1592, -1617, -1619, 1620\; 
2305/2835 (GA26-1589); 231 4 ,2319 (GA26-3599, -1606) 

Commond MT Off MT on1C* Coun_I __ 
Home Address 1 A 9A 5 
Ccunt 12 92 8 
Record 0 16 96 ) 
Data 06 86 r Number of 
Key and Data DE 8E ,. ( bytes to be 
Count, Key and Daio 1 E 9'E ,transferred 
IPL 02, 
~ctM~,n n 1 

Sense Sense I/o 04 24 (a); 6 (d) 
Read, Reset Buffered Log (b) A4 24 
Read Bufiered Log (c) 24 128 
Device Release (e) 94 24 (a); 6 (d) 
Device Reserve (e) B4 24 (a); 6 (d) 
Read Diagnostic Stot ... s 1 (0) 44 16 or 512 

Write Home Address 19 I 5 (exc. 7 on 3340) 
Record 0 15 18+KL+DLOfRO 
Erase 11 8+KL +DL 
Count, Key and Data 10 8+KL+DL 
Speciol Count, Key and Dotal 01 , 8+KL +DL 

Data I 05 'I DL 
Key and Data OD KL +DL 

* Code some as MT Off except as listed. 
o. Except 231 4 ,2319. 

d. 2314, 2319 only. 
String switch Or 2-cnonnel 
switch feature required; 
standard on 2314 and 2844. 

b. 3330-3340 Series only; 
manual reset on 3340. 

c. 2304/2835 only. 

ANSI Control Characters 

f. Specio! feature required on 
3340. 

Code Action Before Printing a Line 

~ Space one line (blank code) 
o Space two lines 

Space three lines 
+ Suppress space 
1 Skip to channell 
2 Skip to channel 2 
3 Skip to channel 3 
4 Skip to channel 4 
5 Skip to channel 5 
6 Skip to channel 6 
7 Skip to channel 7 
8 Skip to channel 8 
9 Skip to channel 9 
A Skip to chonnel 10 
B Skip to channel 11 
C Skip to channel I? 

~ode Action After Pur-ching a Card 

V Select punch pocket 1 
W Select punch po.:ket 2 
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Operation Mnemonic Op Code format Operands -------0--------- -----c---
Add A SA RX RI, D2(X2,B2) 

r------._---- 1------- -- ---
Add AR lA RR RI, R2 

-- -------- ----- --
Add AP FA 55 DI (L1, BI), 
Dedmal D2(L2,82) 

Add AH 4A RX RI, D2(X2,B2) 
Halfword 

1--------------- '-- -- ---------1--------
Add AL 5E RX Rl, D2(X2, B2) 
Logical 

-r--RR--- - --r-- ALR IE RI, R2 

LO~_ical 

Description 

Add apr 2 to apr 1 
(Sto) (Reg) 

Add apr 2 to apr 1 
(GPR) (Reg) 

----
Add dec apr 2 to apr 1 

(Sto) (510) 
(Right to left byte by byte). 
(Opr 1 and 2 must be in packed) 
(Fields can overlap if low··order 

bytes coincide) 
(If apr land apr 2 refer to same 

field, the field is doubled) 

Add apr 2 to apr 1 
(Sto) (Reg) 

(High-order 16 bits expanded) 
apr 2 

Add log opr 2 to apr 1 
(Sto) (Reg) 

.A.dd log apr 2 to apr I 
(Reg) (Reg) 

Exceptions 

Addr 
Specif 

Fxpt Oflo -----.. -
Fxpt Oflo 

--
Add .. 

Dota 
Dec Oflo 
Prot.,ct 
Opera 

Addr 

Fxpt Oflo 
Specif 

Addr 
Specif 

None 

Cond Code r--------
o Sum = 0 
I Sum < 0 
2 Sum >0 
3 Overflow -----
o Sum = 0 
1 Sum < 0 
2 Sum:> 0 
3 Overflow 

o Sum = 0 
1 Sum.::O 
2 Sum> 0 
3 Overflow 

o Sum = 0 
1 Sum < 0 
2 Sum> 0 
3 Overflow 

o Sum = 0 
1 Sum '* 0 
2 Sum = 0 
3 Sum'" 0 
o Sum ~ 0 
1 Sum'" 0 
2 Sum = 0 
3 Sum'" 0 

f 
3 

B o 
:; 
g 
n 
C!". 
o 
1;1 



Operation Mnemonic· Op Code Format Operands Description Exceptions Cond Code 

Add AXR 36 RR Rl, R2 FP Add apr 2 to apr 1 Specif o Froct = 0 
Normalized (FPR pair) (FPR pair) Exp Oflo 1 Result<O 
(Extended) Extended sum is put in apr 1 (FPR pair) Exp Uflo 2 Result >0 

Each operand consists of two FPR Signif 
Only FPR 0 and FPR 4 may be specified for Opera 

apr 1 or apr 2. 

Add AD 6A RX Rl, 02(X2,62) FP Add apr 2 to apr 1 Addr o Frect = 0 
Normalized (Sta) (FPR) Specif 1 Result < 0 
(Long) I S I Char I Fraction 1 Signif 2 Result >0 

o 1 78 Exp Oflo 
Exp Uflo 
Opera 

Add AOR 2A RR Rl, R2 FP Add apr 2 10 apr 1 Specif o Froct = 0 
Normalized (FPR) (FPR) Opera 1 Result < 0 
(Long) Signif 2 Result >0 

Exp Oflo 
Exp Uflo 

Add AE 7A RX Rl, D2(X2,62) FP Add apr 2 to apr 1 Addr o Fraet = 0 
Normalized (Slo) (FPR) Spec if 1 Result < 0 
(Short) I S I Char I Fraction I Signif 2 Result >0 

o 1 78 31 Exp Oflo 
Exp Uflo 

(Law-order halves of FPR ignored and 
unchonged) 

Add AER 3A RR Rl, R2 FP Add opr 2 to apr 1 Spec if o Froct = 0 
Normalized (FPR) (FPR) 1 Result < 0 
(Short) Signif 2 Result> 0 

(Low-order halves of FPR ignored and Exp Oflo 
unchanged) Exp Uflo 



----iJperOtio,;----- ~;monic -rC~dO Format Operand. Description E~ception~- - Cond C~ '::iroCi) 
------ ----- ----- ----- -f-------- - -- ... 

Add AW 6E P.X RI, D2(X2, B2) FP Add apr 2 to opr I Add. 0 F. oct - 0 
Unnormalized (Sto) (FPR) Spedf I R."ult < 0 3 

~=--~-~---~--l------------------------------~~~'~:~':-:~ , Add AWR 2~ RR RI, R2 FP Add apr 2 to) opr I Spedf 0 Froct = C c: 
Unnormalized (FPR) (FPR) Signii 1 Result <: 0 ~ 
(long) Exp Of/a 2 Result> 0 O· 

Add 
Unnormal i zed 
(Short) 

_____________ _ _____________________ !=>pelO __ f----~- ~ 

AU 7E RX Rl, D2(X2, B2) FP Add opr 2 to opr I Addr 0 Fraet = 0 c:;-
(Sto) (FPR) Specif 1 Result <: 0 g 

(low-order halves of FPR ignored and 
unchanged) 

Signif 2 Result> 0 ~ 
Exp Oflo _ 
Opera 

\----------- ------ ------t----t-------- ----------- ------1-----
Add 
Unnormoli zed 
(Short) 

AUR 3E RR RI, R2 FP Add apr 2 to opr I Specif 
(FPR) (FPR) Signif 

(Low-order halve, of FPR ignored and Exp Oflo 
unchonged) Opera 

o Froct = 0 
I Result < 0 
2 Result> 0 

"A"ND-------I----~- ~----~-- ~~(X2, B2)- -Piaee the prOduct of both-opr's into oprT-- Addr 
Specif 

o Result - 0 
I Result .. 0 

AND NC D4 SS 01 (l, 81), D2(82) 

AND NR RR RI, R2 

------------------ ,--------
- Place the prouuct 'Jf both opr'. into apr I 

(Left to right byte by byte) 
(Max number of bytes ANDecl: 256) 

Addr 0 Result = 0 
Protect I Result I 0 

--------------
Place the product of both apr's into opr I None 0 Result = 0 

1 Result .. 0 
~-------- ~--N--I--+---9-4--+---".SI--+-D:c:-I-,-(B-:c1),--,-,2:----- -- AND the I byte from the instruction dream 

(B-1 5) to apr I 



tJ Operation Mnemonic Op Code Format Operands Description Exceptions Cand Code !f --------
it 0 Branch and BAL 45 RX RI,02(X2,B2) Store ILe/CC prog mask, and 24 bits of None Unchanged 

link 
------ --.. _--._--

inst cdr in apr 1. BrQn~h to adr of opr 2 3 
0 8ronch and BALR 05 RR RI,R2 Store IlC,CC prog mask, Ilnd 24 bits of None Unchanged (;;j 
~ link inst adr in opr 1. Branch to adr of opr 2 ..., 

(If opr 2 -= 0, store, no branch) 0 
~ f--------- ----

47 RX MI, D2(X2, B2) Compare opr 1 with cond code None Unchanged :;-
~ 

Branch on BC 

0 
Condition (M",k) 8-11 ~ 

~ (Mask := 7) Branch on non-zero cond code C 

S (Mask -= 15) Uncond bronch ~ 
(Mask = 8) Cond code 00 0' 

~ (Mask = 4) Cond code 01 iii 
(Mask = 2) Cond code 10 n 

~ 
(Ma,k = 1) Cond code 11 
(NOP if cond not met) 0 

CO' Branch on BCR 07 RR Ml, R2 Compare apr 1 with cond code None Unchanged a 
~ ~ 
~ 

Condition Bronch to opr 2 adr if cond met 

'----- ----- -- (If opr 2 = 0) NOP 

~ 
Branch on BCT 46 RX Rl,02(X2,B2) Reduce opr 1 by 1 and branch to opr 2 adr None Unchanged 
Count (If opr 1 = 1) Reduce, no branch 

~ 
---:c---:---- -

BCTR 06 RR Rl, R2 Reduce opr 1 by 1 and branch to opr 2 adr None Unchanged Branch on 
Count (If apr 1 =- 1) Reduce, no branch 

(If apr 2 = 0) Reduce, no branch 
f-- ----- -
Branch on Equal BE ~7(BC 8) RX,Ext. 02(X2,82) Branch if mask::: cond code None Unchanged 

I 
f---- - ---------,- ----- ,--

Bronc h an Equa I BER 07(BCR 8) RR,Ext. R2 Branch if mask = cond code None Unchanged 
~-------c--------- f-- --I---

Branch on High BH 47(BC 2) RX,Ext. 02(X2,B2) Branch if mask = cond code None Unchanged 

I 
r---- f---

Brmch on High BHR 07(BCR 2) RR,Ext. R2 Branch jf mask z:: cond code None Unchanged 
f---- c-----f--

Branch on axH 86 RS R 1, R3, 02(82) Add opr 3 to opr 1 None Unchanged 
Index High Sum compared to apr 3 if apr 3 adr is odd 

Sum compared to opr 3 + I if apr 3 addr is 
even. Branch to opr 2 addr if sum> 
3/opr 3 -t I 



Operation Mnemonic Op Code Format Operands Description Exceptions Cond Code 

Branch on Index BXlE 87 RS R I, R3, D2(B2) Some as Branch On 1 ndex High None UnchanQed 
law or Equal Branch to apr 2 adr if sum <or = apr 3+1 

Branch on low Bl 47(BC 4) RX,Ext. D2 (X2,B2) Bra~ch if mask ~ cond code None Unchanged 

Branch on low BlR 07(BCR4) RR,Ext. R2 Branch if mask = cond code None Unchanged 

Branch if Mixed BM 47(BC 4) RX,Ext. D2 (X2, B2) Branch if mask = cand code Nane Unchanged 

Branch if Mixed 'BMR 07(BCR 4) RR,Ext, R2 Branch (f mask - cond code None Unchanged 

Branch on Minus BM 47(BC 4) RX,Ext. D2 (X2,B2) Branch if mask = cond code None Unchanged 

Branch on Minus BMR 07(BCR 4) RR,Ext. R2 Branch if mask - cond code None Unchanged 

Branch on Not Equal BNE 47(BC 7) RX,Ext. D2 (X2,B2) Branch if mask = cond code None Unchanged 

Branch on Not Equal BNER 07(BCR 7) RR,Ext, R2 Branch if mask = cond code None Unchanged 

Branch on Not High BNH 47(BC 13) RX,Ext. D2 (X2,B2) Branch if mask = cand code None Unchanged 

g 
0, 
g 

Branch on Nat High BNHR 07(BCR 13) RR,Ext. R2 ,Branch if mask = cond code None Unchanged 

Branch on Not low BNl 47(BC 11) RX,Ext. D2 (X2,B2) Branch if mask = cond code None Unchanged 
--

Branch on Not low BNlR 07(BCR 11) RR,Ext. R2 Branch if mask = cond code None Unchanged 
-

Branch on Not Minus BNM 47(BC 11) RX,Ext. D2 (X2,B2) Branch if mask = cond code , None Unchanged 

Branch on Not Minus BNMR 07(BCR 11) RR,Ext. R2 Branch if mask = cond code None Unchanged 

Branch on Not Ones BNO 47(BC 14) RX,Ext. D2 (X2,B2) Branch if mask = cond code None Unchanged 

Branch on Not Ones BNOR 07(BCR 14) RR,Ext. R2 Branch if mask = cond code None Unchanged 

Branch on Not Plus BNP 47(BC 13) RX,Ext. D2 (X2,B2) Brunch If mask = cond code None Unchanged 

Branch on Not Plus BNPR 07(BCR 13) RR,Ext. R2 Branch if mask = cond code None Unchanged 

Branch on Not Zeros BNZ 47(BC 7) RX,Ext. D2 (X2,B2) Branch if mask = cond code None Unchanged 

Branch on Not Zeros BNZR 07(BCR 7) RR,Ext. R2 Branch if mask = cond code None Unchanged 

Ext = Extended Mnemonic 



Operand. Description 

02 (X2,82) Branch if mask = cond code 
-b-------~----_r-----+-------------

R2 Branch if mask = cond code 
1-------+-------+--'-----'--+---'----"'1-0-2-:(X-2--,-S2-)- - ---~~nch if mask ~ cond~od-e----- None Unchanged 

--:-:-1-----11-------------1----- ------------- -------------+-------+----=-~ 
R2 Bronch if ma,k : cand code None Unchanged ;-

t----+---+D2<X2:B2)--~~if~_;;~~~----- -"N;;;:;;-- Unchanged 1!!-

R2 Branch if mask - cond code -- ----+---None Unchanged C 
1---:--,c-=------+----:---+--=----:-:--+--:----:----"'1--::-::--;c-:::-::-~----+,__-7__:cC_-__:_----:------ --- ---- ---------\----___ !l 
b-_______ +-____ -+--:-__ --+ ___ --I_~-:-(X-2-,-82-)------ :~~2~~:~-~~ :~--------- ---- ~:~~--- ~~~ ~. 

02 (X2, B2) Branch if mask ~ cond cod-e ----f--- None Unchanged 8 
---f-------J'---'---+------+R--2-------- - Branch if mask = cond code -----\-- None Unchanged a 

------+-0-2-(X-2-,8-2-)------~h-i-f-m-as-k-=-c-on-d-c-od-e------- +--N-o-ne--+-Un-c-ha-n-ge-d-4 ~ 
------+---+-R2----------~hif mask = c~~d code ----- None Unchanged 

------\---------------1----------1-----=----1 
02 (B2) Terminate execution of current I/O op at Priv a apr's = 

addressed dev. 1 CSW stored 
2 channel or 

subchannel 
busy 

3 nol oprtnal 
-----------------I---------c------I----- c------------- --------------- f---------+------'-----I 
Compare C 59 RX R 1, 02(X2, B2) Compare apr I algebraically to apr 2 (Reg) Addr a apr's = 

Spedf list < 
21st> 

---------f--------I-----r-----r------------ -------------------------- ----
Compore CR 19 RR R 1, R2 Compore apr 1 algebraically to opr '1 None o opr's.:: 

1 lsI < 
21st> 

Ext::: Extended Mnemonic 



--------------~--_+---~---------c_-------

Compore Decimal F9 S5 01 (L1,SI), D2(l2,82) Compare opr I to opr 2 
(hi nary right to left) byte by byte 
(Opr's must be packed) 
(Fields can overlap if low-order bytes 
coincide) 

Addr 
Dota 

Opera 

Oopr's :-
1 ht < 
21s.> 

(The shorteropr is extended with high-order 
zeeo,) 

-------------
Compare Double CDS BB R5 RI, R3, 02(82) 
and Swap 

e------------__ ----- -___________ _ 
Compare Hulfword CH 49 RX RI,D2(X2,82) 

Compare opr 1 toopr 2. Store opr3 in 
opr2.if =, store opr 2 in opr I if r. 

Compare opr 1 algebraically toopr 2 
(Hi-order 16 hits expondl3d) opr 2 

------- -------------- ---
ComptJl'e Logical Cl 55 RX RI,D2(X2,B2) Compare opr I to opr 2 

(binary left to right) 
(Terminates if/when/found) 

---- -----1-- ----f----------- ---------
Compare Logical CLC 05 55 DJ (L,BI), 02(82) Compare opr I ta apr 2 

(binary left to right) 
(Terminated if/when/found) 
(opr length max 256 bytes) 

Compare logical 
Immediate 

\---- -
Compare logical 

CLi 
1--

95 51 DI (81), 12 

.-1--

Compore opr I toopr2 
(lmm) (5'0) 

(binary leh to right) 
(Terminates if/when I found) 

-+--
15 RR RI, R2 Compore opr 1 toorr2 

(binary left to right) 
(Terminates if/when: found) 

~~-ka-I ---- ---C-L-M - -8-D--- --R5-+-R-1 ,-M-3-,D-2(Ui;-- rc.;;;;;;~,e 0p' 2'0 0p' ; unde, con',ol 

Charocters Under Mask of mosk (binary left to right) 

---
Addr 
Speclf 
Protect 
Opera 

----

Addr 
Specif 

Oopr's"" 
I ht""2nd 

2nd replaced 
by3rd 

Oopr's"" 
I 1st < 
21st> 

Addr Oopr's-
Speclf list < 

2 ht > 
Addr Oopr's: 
Specif 1 ht < 

2 hi> 

Dopr's :
I hi < 
2 h. > 

-f--
Addr Oopr's = 

I ht < 
21st> 

--f-----f-- ----
Addr o Selected by bytC5 = 
Protect or mask =0 
Opera t Selected field 

htopr is low 
2 Selected Field 

lst apr Is high 



o 
tIJ 

"< 
~ 

Operation Mnemonic -
Compare Logical long ClCL 

--f------
Compare (Long) CD 

--------
Compare (Long) CDR 

Compare (Short) CE 

Compare (Short) CER 

---.---------
Convert to Binary CVB 

Convert to Decimal CVD 

r--------------
Diagnose -- .. -

----------

Op Code Format Operand, 

OF RR RI, R2 

f------
69 RX RI, D2(X2, B2) 

f----- ------
29 RR RI, R2 

79 RX RI, D2(X2, B2) 

39 RR RI, R2 

4F RX RI, D2(X2, B2) 

4E 
---------~~ D2(X2, B2) RX 

83 See IBM Sy,tem/370 
Principles of Opero-
tion, GA22~7000 

Description Exceptions Cond Code 

Compere opr I to opr 2 Addr o opr's = 
(opr I and 2 indicate even/odd reg. pair) Specif II,t < 

Opera 2 lst :> 

Protect 3 --

Compare opr I algebraically to opr 2 Addr o opr's = 
(Equal i ze and subtract) Specif lIst < 

Opera 2 lst :> 

Compare apr I algebraically to opr 2 (FPR) Specif o oprs = 
(Equalize and subtract) Addr list < 

Opera 2 lst :> 

Compare opr I algebraically to opr 2 Addr o apr's", 
(FPR) (Sto) Specif list < 

(Low-order halves of FPR ignored and Opera 2 lst " unchanged) 

Compare opr I algebraically to opr 2 Specif o opr's = 
(FPR) (FPR) Opera list < 

(Low-order halves of FPR ignored and 2 lst :> 

unchanged) 

Convert opr 2 (packed decimal) Addr Unchanged 
(Doubleword bound,) to binary and put in Specif 

Data 
opr I location Fxpt Div 

Convert opr I (binary) to packed decimal Addr 
---,-

Unchanged 
(doubleword bounds) and put in opr 2 Specif 

Protect 

See IBM System/370 Priv Oper Unpredict-
Principle, of Operation, GA22-7000 Model able 

dep""dent 



Operation Mnemonic Op Code Format Operand, De,cription Exceptions Cond Code ~ 
----0----- ~ 

Divide D 5D RX Rl, D2 (X2, B2) Divide apr 1 by apr 2 Addr Unchanged CD 
3 (even and odd regs) (Sto) Specif 'W apr 1 became, remainder and quotient Fxpt Div "'J 
0 

1-----
Divide apr 1 by apr 2 5' Divide DR 1 D RR Rl, R2 Specif Unchanged 

~ Dividend: even and odd pair reg' Fxpt Div c 
apr 1 become, remainder and quotient A 

- -- -----
(full word only) 0' 

1--------- ----
~ Divide Decimal DP FD 55 01 (Ll ,Bl), Divide apr 1 by apr 2 Addr Unchanged 

D2{L2,B2) apr 1 becomes quotient and remainder Protect n 
(left justified) Specif 0 a Dividend: at least 1 leading zero, max Data p; 
,ize 31 digit' and sign Dec Div 

g Divisor: max size 15 digits and 'ign, Opera 
numerically larger than dividend g. Bath apr's packed format ::s Remainder size = divisor size (Fields can .. overlap if law-order bytes coincide,) 

~ 
--- ----

Divide (Long) DD 6D RX Rl,D2{X2,B2) FP Divide apr 1 by apr 2 Addr Unchanged 
1i: (FPR) (Sto) Specif 
eL Opr 1 becomes quotient Exp Ofla 
5' (prenormal i zed) FP Div 
0' Opera 

~ Exp Uflo 
----- -------- r----w--g. Divide (Long) DDR RR Rl, R2 FP Divideapr 1 by apr 2 Specif Unchanged 

::s P, enormali ze (FPR) (FPR) Opera 
(Dividend) (Divisor) Exp Ofla 

N Oper 1 becomes quotient Exp Uflo 
Vl FP Div 



N Operation Mnemonic Op Code Format Operands Description Exceptions Cond Code !R 
0\ 

Divide (Short) DE 7D RX Rl, D2(X2,B2) FP Divide apr 1 by apr 2 Addr Unchanged !l 
Prenormal i ze Specif 3 

0 (Dividend) (Divisor) Exp Oflo W 
~ ..... 

Opr 1 becomes quotient Exp Uflo 0 
~ (Low-order halves of FPR ignored and FP Div ;-
:.0 uncho.'ged) Opera l!I. 
0 2 ~ a 3 Divide (Short) DER 3D RR Rl, R2 FP Divide apr 1 by 2 Specif Unchanged o· 
~. 

Prenormal i ze (FPR) (FPR) Exp Oflo a (Dividend) (Divisor) FP Div 
Opr 1 becomes quotient Exp Uflo n 

~ 0 (Low-order halves of FPR ignored and Opera ;:! <t' unchanged) 
~ -. c: 
~ Edit ED DE SS OJ (L, Bl), 02 (B2) Opr 1 = pattern, apr 2 = source Source 

9- Opr 2 is changed from packed to zoned and Addr o field = 0 

'\!6 edi ted under control of apr 1 . Data 1 field < 0 

~ Opr's processed left to right Opera 2 field;> 0 
(Fill char is lst char in pattern field unless Protect 
it is a digit/select/significance-start char.) 
(Opr 1 terminates operation) 
See IBM System/370 Principles of 
Operation, GA22-7000 

Edit and Mark EDMK OF SS Dl (L, Bl), 02(82) 5.ame as Edit Opera Source 
(Adr of 1st significant result digit Addr o field =0 
recorded in GPR 1) Data 1 field < 0 

Protect 2 field >0 

Exclusive OR X 57 RX RI, 02(X2,B2) Exclusive-OR apr 2 and apr 1 and the Addr o Result = 0 
modulo-two sum placed in apr 1 Specif 1 Result ot 0 



Operation Mnemonic Op Code Format Operands Description Excej>lions Cond Code ~ 
Exclusive OR XC D7 SS DI(L,BI), D2(B2) Exclusive-OR apr 2 and apr I and Addr o Result = 0 Ii 

modulo-two sum placed in apr 1. Protect I Result F 0 3 
Exclusive OR XR 17 RR R I, R2 Exclusive-OR apr 2 and apr I and o Result = 0 W ..... 

'modulo-two sum placed in apr I. I Result #0 0 

Exclusive OR XI 97 SI DI (BI), 12 Exclusive-OR apr 2 and apr I and Addr o Result = 0 5: 
Immediate modulo-two sum placed in apr I. Protect I Result #1 ~ 
Execute EX 44 RX RI, D2(X2, B2) The instruction addressed by apr 2 Addr May be 

C 
~ is modified by apr I and executed. Exec set by this O· 

Specif instruction iil r----' 
Halve, Long HDR 24 RR RI, R2 Opr 2 is divided by 2 and placed in Specif Unchanged n-

apr I. Opera 0 

Halve, Short HER 34 RR RI, R2 Opr 2 is divided by 2 and placed in Specif Unchanged a 
apr I. Opera e; 

If Holt Device HDV 9EOI DI(BI) Execution of current I/O op at Priv o Subchan busy with another 
addressed dey is terminated dey or int pending 

g. (full op cd - 1001 1110 xxxx xxxi). ,I CSW stored 
2 Chon working with 

::l another device .. Holt I/O HIO 9EOO DI(BI) Execution of current I/O op at Priv o Chon or sub-
e;') addresses dey, subchan I and chon term chon not working 

~ (full op cd - 1001 1110 xxxx xxxO). I CSW stored 
2 Burst oper e. terminated 

5"' 3 Not operational 
8' Insert Character IC 43 RX RI, D2(X2,B2) r-jjyte at apr 2 is inserted in low Addr Unchanged 

~ order byte of reg at apr I. 

g. Insert Characters ICM BF RS RI, M3, D2(B2) I to 4 bytes at apr 2 are inserted Addr o Selected bits or mask .. 0 , 
::l Under Mask in reg at opr 1 under control of Protect I Leftmost bit of spec byte=" 

mask. Opera 2 Leftmost bit of spec byte=O 

N 
-...J 



N Operation Mnemonic Op Code Format Operand. De.cription Exception. Cond Code !R 
ao 

Insert PSW Key IPK 8208 ;:tic~~~~~e~~i7~rrjjrts ~~~3\n::~: J~to Prj" Unchanged i 
3 

0 W £!!. Insert Storage Key 15K 09 RR RI, R2 Opr 2, S-20 fetches 7-bit sto key byte. Priv Unchanged ~ < 7-bit sto key is placed in apr I, 24-30. Addr 0 
~ 8its 0-23 unchanged, 31 set ta zero. SpecH ;-
~ (opr 2, 0-7 and 21-27 ignored, 2S-31 Opera =-
~ 

must = 0) 2 
RI, D2(><2,82) Load apr 2 into apr 1. ~ 3 Load 58 RX Addr Unchanged O· 

~-
Specif 

~ 
Load LR 18 RR RI, R2 Opr 2 into apr 1. None Unchanged 8 ~ ... load Address LA 41 RX RI, D2(><2,82) Opr 2, 12-31 to apr I, 8-31. None Unchanged ~ 

;; Opr 1, 0-7 set to zero p; ::s (no stor"ge reference made) 
g 1"---

S2 load and Test LTR 12 RR Rl, R2 Opr 2 into apr 1 None o Result = 0 

~ 
(When opr I and apr 2 speci fy same reg 1 Result < 0 

=-
result i. test without data transfer.) 2 Result> 0 

Load and Test (Long) LTDR 22 RR RI, R2 Opr 2 into apr I ~;.,cr~ o Result fraction = 0 
(FPR) (FPR) I Result < 0 

(When opr 1 and apr 2 sped fy same reg 2 Result> 0 
result is test without data transfer.) 

Load and Test (Short) LTER 32 RR RI, R2 Opr 2 into apr I ~;~:! a Result Fraction = 0 
(FPR) (FPR) I Result < 0 

f!M,";,-no~p~r t~~d 0!p~P2 ~p~~ff~a:!:) reg 
2 Result> 0 

result is test without data transfer.) 

Load Complement LCR 13 RR Rl, R2 2'. complement of apr 2 into apr I Fxpt Oflo o Result = Expt Uflo 
(overFlow when max negative number is I Result < 0 
complemented) 2 Result> 0 

3 Overflow 



Operation Mnemonic Op Code Format Operand, Description Exceptions Cond Code 

33 Rl, R2 
-- --op; 2 into apr I o Result load Complement lCER RR specif 

(Short) (FPR) (FPR) Opera Fract = 0 
(Opr 1 sign inverted, low-order half I Result<O 
unchanged) 2 Result>O 
(Opr 2 unchanged) 

-f-----
load Complement lCDR 23 RR RI, n Opr 2 into apr I specif o Result 
(long) (FPR) (FPR) Opera Fract = 0 

(Opr I sign inverted, low-order half 1 Result<O 
unchanged) 2 Result>O 
(Opr 2 unchanged) 
(low-order half of apr I unchanged) 

----r------·- -----
Addr load Control lCn B7 Rs RI, R3,D2(B2) Cntl regs from apr I to apr 3 Unchanged 

loaded with info starting at specif 

apr 2. Priv 
Protect 
Opera 

load Hal fword 
--r--·

tH 48 RX RI, D2(X2, B2) Opr 2 holfword expanded to full word Unchanged Addr 
with sign bits, placed in apr 1 Spec if 
(High-order expanded) 

r-------.--.-1---- -- --
load (long) LD 68 RX Rl, D2(X2,82) Opr 2 into opr 1 Addr Unchanged 

(Sto) (FPR) Spec if 
Opera 

e__-------,---.-
RI, R2 Opr 2 into apr I UAc:honged Load (long) LDR 28 RR Spec if 

(FPR) (FPR) Opera 
-_._-------



W Operation Mnemonic Op Code Format Operands Description Exceptions Cond Code !f 
0 --+-- S 

load Multipl~ lM 98 RS Rl, R3, D2(B2) Opr 2 into GPRs in ascending order Addr Unchanged 3 
0 Starting reg specified by opr 1, ending Specif W 
Ie reg specified by opr 3 ..... 
<: (Reg wrop-araund possible) 0 
~ 5" 
~ load Negative lNR 11 RR Rl, R2 2's complement of apr 2 into opr 1 None o Result = 0 

~ 0 (Reg) (Reg) 1 Result < 0 
C 

CJ!l (If apr 2 contains a (-) number or zero, ~ 3 the number is unchanged) 0" 

~. 
----1------- ------------ ---f--- a load Negative lNDR 21 RR Rl, R2 Opr 2 into apr 1 Specif o Result 

(Long) (FPR) (FPR) Opera Fract = 0 n 
~ Opr 1 sign bit is 1 (negative) 1 Result < 0 0 

CD' Opr 2 unchanged =-a 1----------- - ------ -- --- Ef 
~ load Negati ve lNER 31 RR Rl, R2 Opr 2 into apr 1 Specif o Result 

(Short) Opr 1 sign bit is 1 (negative) Opera Fract = 0 g Opr 2 unchanged 1 Result < 0 

1 (low-order half of apr 1 unchanged) 
- c----

load Positive lPR 10 RR Rl, R2 Opr 2 into opr 1 Fxpt Oflo o Result = 0 
(Negative numbers are complemented) 
(Overflow occurs when the max negative 2 Result >0 
number is complemented) 3 Overflow 

r---------- ----- f----- -.- --
load Positive lPDR 20 RR Rl, R2 Opr 2 into opr 1 Specjf o Result 
(long) (FPR) (FPR) Opera Frael = 0 

Opr 1 sign bit mode a zero (positive) 1 Result<O 
Opr 2 unchanged 2 Result >0 

Load Posi ti ve LPER 30 RR Rl, R2 Opr 2 into apr 1 Specif o Result 
(Short) Opr 1 sign bit made a zero (positive) Opera Fract = 0 

Opr 2 unchanged 1 Result <0 
(Low-order half of apr 1 unchanged) 2 Result> 0 



Operation Mnemonic Op Code Format Operands Description Exceptions Concl Code 
-. 

load PSW lPSW 82 51 01 (Bl) Opr 1 into PSW Priv Set according to 
(Opr 1 low-order 3 bit adr must = 0) Addr new PSW bits 
(Instruction used to enter the problem or Spedf 34 ancl 35 
wait state) 

load (Shart) LE 78 RX Rl,D2(X2,B2) Opr 2 into opr 1 Addr Unchanged 
(5 to) (FPR) Specif 
(low-order half of apr 1 unchanged) Opera 

load (Short) lER 38 RR R 1, R2 ~~R)2 in[FPRr 1 
Spedf Unchanged 

(low-order holf of opr 1 unchanged) 
Opera 

load Real Address LRA Bl RX R 1, D2(X2, B2) Real adr corresPonding to apr 2 logical o Translation 
adr placed in apr 1. Priv available 

Addr 1 Seg tbl entry 

Specif invalid 
Opera 2 Page tbl entry 

Invalid 
3 Seg or page tbl 

length via lotion 

load Rounded lRDR 25 RR Rl, R2 Opr 2 is rounded from extended to long Unchanged 
(fxtended to long) format and put in apr 1 Specif 

(FPR pair) (FPR) Exp Oflo 
Only FPR 0 and FPR 4 may be specified Opera 
for opr 2. 

load Rounded lRER 35 RR Rl, R2 Opr 2 is rounded from long to short format Unchanged 
(long to Short) 

(FMut ~~~Rtpr 1 
Spedf 
Exp Of/a 

Add on absolute 1 to opr 2, bit 32; corry Opera 
will ripple left. 
lower half of result FPR will remain un-
changed. 



W Operatian Mnemanic Op Code Format Operonds Description Exceptions Cond Code !R 
N it Manitor Call MC AF 51 01 (81),12 Causes program interrupt if monitor- Monitor Unchanged 3 
0 mask bit in cant. reg 8 = appropriate Specif "W CIl manitor class .pecified in positions 
"< ...... 

12-15 of 12. Real storage locations 148 C 
~ and 156 will zero, loc 14'F12, and loc. ;-
~ 157-15'F0 1 + contents to B 1. 

~ 0 
~ Mave Characters MVC 02 55 01(l,Bl},02(B2) Opr 2 to opr 1 Addr Unchanged C 

S (left to right byte by byte) Protect ~ 

~. 
(Max number af bytes maved: 256) O· 
(No re.triction on overlapping fields) a 

0-
~ Mave Immediate MVI 92 51 01(81),12 Mave the 1 byte from the instruction ,tream Addr Unchanged 0 
tb' (8-15) to apr 1. Protect ~ 
~ 

Mave long MVel -'OE RR Rl, R2 Mave char from area sp~c in ?or 2 to area ~ g Addr o Opr cnts = 
spec in apr 1. Opr 2 is even odd reg pair Specif 1 Opr 1 cnt< 

t:I where R2 i, "from adr", R2+1 bits 0-7 is opr 2 cnt 
~. padding char, and R2+1 bits 8-31 is length. 20pr 1 cnt> 

Opr 1 is even/odd reg. pair opr 2 cnt 
where Rl is "to" addr, Rl+l 3 No mave due 
bit. 8-31 is length. to destructive 

overlap. 



Cf.) 

Operation Mnemonic Op Code Format Operands Description Exceptions Cond Code '< 

Move Numerics MVN D1 SS Dl (L, Bl), D2(B2) The 4 low-order bits of opr 2 bytes into the Addr Unchanged Ii 
3 4 low-order bits of opr 1 bytes. Protect 
~ (Left to right byte by byte) -...I 

(Max number of bytes moved: 256) 0 
(High-order bits of each byte of both opr's 5' 
unchanged. ) ~ (No restriction on overlapping fields.) C 

Move with Offset MVO Fl SS Dl (Ll ,Bl), D2 apr 2 to the left of and adjacent to the Addr Unchanged ~ 
O· 

(L2,B2) low-order 4 bits of apr 1. Protect 
~ (Right to left byte by byte) 

(Data can be packed, unpacked, or binary 0-
0 

format) a (No restriction on overlapping fields) e; (Processing terminated by high-order bit 

a in apr 1) 
(If apr 2 field shorter than opr .1, insert 

o· leading zeros in apr 2.) ::s 
.. Move Zones MVZ D3 SS Dl (L,Bl), D2(B2) The 4 high-order bits of apr 2 bytes into the Addr Unchanged 

~ 
4 high-order bits of apr 1 bytes Protect 
(Left to right byte by byte) 

\i (Max number of bytes moved: 256) 
e. (Low-order bits of each byte of both opr's 

5" unchanged. ) 

0' (No restriction on overlapping fields) 

~ Multiply M 5C RX Rl, D2 (X2, B2) Multiply apr 1 by apr 2 Addr Unchanged 

o· Product: even and odd poi r regs Specif 
::s Opr ·1 becomes the product. 

(apr 1 must specify cin even-numbered reg) 

W 
(Sign bit extended to 1st significant product 

w digit) 



--
Operation Mnemonic Op Code Format Operands Description Exceptions Cand Code 

Multiply MR lC RR RI, R2 Multiply opr 1 by opr 2 Specif Unchanged 
Ploduct: even and odd pair of regs 
Opr 1 becomes the product. 
(Opr 1 must specify an even-numbered reg) 
(Sign bit extended to 1st significant prodYct 
digit) 

Multiply (Extended) MXR 26 RR RI, R2 Multiply extended opr 1 by extended opr 2 Unchanged 
(FPR pair) (FPR pair) Spec if 

Extended product is put in apr 1 (FPR pair} Exp Ofla 
(Only FPR 0 and FPR 4 may be specified for Exp Ufla 
either apr 1 or opr 2) Opera 
(Low-order characteristic is made 14 < 
high-order characteristjc except when the 
result would be:> 0, then the low-order 
characteristic is made 128> i" correct 
value; sign of low-order characteristic re-
mains the same as L,igh-order characteris-
tic) 

Multiply Decimal MP FC 5S DI (L1, 81), Multiply apr 1 by apr 2 Unchanged 
D2(L2,82) Multiplier: 8 bytes max size and ,horter Addr 

than the multiplicand. Spec if 
Multiplicand: must have high-order zeros Data 
equal to or greater than the si ze of the Protect 
lTIultiplier. Opera 
(80th apr's in packed format) 
(Right to left byte by byte) 
Product: must contain at least 1 high-order 
z.ero. 



Operation Mnemonic Op Code Format Operands Description Exceptions Cond Code 

Multiply Halfword MH 4C RX Rl, D2 (X2 , B2) Multiply apr 1 by apr 2 J Addr Unchanged 
(Opr 2 is exponded to a 32-bit integer) Specif 
(Only the low-order 32 bits of the product, 
apr 1, are retained) 

Multiply (Long) MD 6C RX Rl, D2(X2,B2) Multiply apr 1 by apr 2 Addr Unchanged 
(FPR) (Sto) Specif 

Product: prenormalizes the apr's and post- Exp Oflo 
normalizes the intermediate product. Exp Uflo 

(If all fraction digits (15) = zero; the Opera 

product, sign and char are mode zero.) 
(The intermediate product fraction is 
truncated before left-shifting.) 

Multiply (Long) MDR 2C RR Rl, R2 Multiply apr 1 by apr 2 Specif Unchanged 
(FPR) (FPR) Exp Oflo 

Product: prenormalizes the apr's and post- Exp Uflo 

normalizes the intermediate product. Opera 

(If all fraction digits (15) = 0; the product 
sign and char are mode zero.) 
(The intermediate product fraction is 
truncated before left-shifting.) 

Multiply (Long to MXD 67 RX Rl, D2(X2,B2) Multiply long apr 1 by long apr 2. Unchanged 
Extended) (FPR) (Sto) 

Extended product is put in FPR pair speci- Addr 
fied by apr 1 Speclf 
(Only FPR 0 and FPR 4 may be specified Exp Oflo, 

for apr 1) Exp Uflo 
Protect 

(Signs of FPR pair are the some) Opera 
(Can only use doubleword boundary in stor-

~~ I (Continued) 



------
!f w Op .. ratian Mnemonic Op Code Format Operands Description Exceptions Cond Code 

0\ Multiply (Long to MXD 67 RX Rl, D2(X2,B2) (Low-order characteristic is made 14< S 
Extended) (Cont'd) high-order characteristic except when the 3 

0 resull would be > 0, then Ihe low-order "W 
til 

characteristic is mode 128 >its correct ..... 
"< 0 

~ value; sign of low-order characteristic :; 

~ 
remains the same as high-order character-

~ istie.) 
~ Multiply (Long to MXDR 27 RR Rl, R2 Multiply long opr 1 by long apr 2. Unchanged ~ 
3 Extended) (FPR) (FPR) Specif 0' 

~. Extended product is put in fPR pair Exp Ofla iii 
specified by apr 1 Exp Uflo '8 

~ (Only FPR 0 and FPR 4 may be specified Opera 

[ for apr 1) ~ 
(Sign. of FPR pair are the same) ~ 

g (Law-order characteristic is made 14< 

!:2 
high-order characteristic except when the 
result would be > 0, then the low-order 

~ characteristic is made 128> its correct 
value; sign of low-order characteristic 
remains the same as the high-order charac-
teristic) r----.--.---- .- ---- --._ .. - ------

Multiply (Short) ME 7C RX Rl, D2(X2,B2) Multiply apr 1 by apr 2 Addr Unchanged 
(FPR) (Slo) Speclf 

Product: prenormali zes the opr's and past- exp Oflo 

normoli zes the intermediate product. Exp Ufla 

(If 011 fraction digits (14) = 0; the product 
Opera 

sign and char are made zero.) 
(The intermediate product froction is trun-
cated before left-shifting.) 
(The 2 low-order fraction digits of the 
product always = zero,) 



Operation Mnemonic Op Code Format Operands Description Exceptions Cond Code 
--f-------+---- --

I Multiply (Short) MER 3C RR Rl, R2 Multiply opr 1 by opr 2 Specif Unchanged 
(FPR) (FPR) Exp Oflo 
Product: prenormalizes the opr's and post- Exp Uflo 
normalizes the intermediate product. Opera 
(If all fraction digits (14) = 0; the product 
sign and char are made zero.) 
(The intermediate product fraction is tr'un-
cated before left-shifting.) 

No Operation NOP 47(BCO) RX, D2(X2,B2) Comp mask with cond code No;,e Unchanged 

+_£<!'- -
No Operation NOPR 07(BCRO) RR, R2 Comp mask with cond code None Unchanged 

Ext. 

OR Logical 0 56 RX R 1, D2(X2, B2) The ORed sum of both opr's into opr 1 Addr o Result = 0 
5pecif 1 Result I 0 --

OR Logical OC D6 SS Dl(L,Bl),D2(B2) The ORed sum of bath opr's into opr 1 Addr o Result = 0 
(Left to right byte by byte) Protect 1 Result I 0 
(Max number of bytes ORed: 256) --

OR Logical OR 16 RR R 1, R2 The ORed sum of bath opr's into opr 1 None o Result = 0 

--f-----
1 Result I 0 

OR Logical 01 96 51 D1(Bl),12 OR the 1 byte from the instruction stream Addr o Result = 0 
Immediate (8-15) to opr 1 Protect 1 Result I 0 
~' PACK 

--
F2 SS D1(Ll,B 1), Change opr 2 from zoned to packed format Unchanged Addr 

D2(1.2,B2) and place into opr 1. Protect 
(Right to left byte by byte) 
(No restriction on overlapping fields) 
(Opr 2 may be extended with hi-order zeros) 

Purge Translation PTLB B20D 5 
Lookaside Buffer 

--- Invalidate current info in TLB. Priv Unchanged 
Opera 

w Ext. = Extended Mnemonic 
-..I 



w 
00 

Operation Mnemonic Op Code Format Operands Description Exc,;ptions Cond Code 

Read Direct ROO 85 SI 01(81),12 The 1 byte from the instruction stream Priv Unchanged 
(8-15) is placed on the signal-out, in a Addr 
form of 8 timing pul>es, alang with a 9th Protect 
pulse at the read-out line. The 8 bit lines Opera 
at the direct-in lines are stared in 0 or 1. 

Reset Reference RRB B213 S 01(B1) Set refence-bit=O far 2048 byte block o Ref = 0 
Bit referenced by apr 1. CC indicates setting Priv Chg = 0 

of ref and change bits priar ta exec of this Opera 1 Ref = 0 
instruction. Chg = 1 

2 Ref = 1 
Chg = 0 

3 Ref = 1 
Chg = 1 

Set Clock SCK B204 S 01(Bl) Replace curr val of TOO clock with eight Addr o Clock val set 
bytes storting at apr 1. Specif 1 Clock val secure 

Priv 2 --
Protect 3 Clock not oper 
Opera 

Set Clock Compar- SCKC 8206 S 01(Bl) Oblwd at apr 1 replaces curr value of clock Addr Unchanged 
atar comparator Priv 

Specif 
Protect 
Opera 

Set CPU Timer SPT 8208 S 01(81) Oblwd at apr 1 replaces curr value of CPU Addr Unchanged 
timer. Priv 

Spec if 
Pratect 
Opera 

Set Prefix SPX 8210 S 02{B2) ~r~~:~ 19n~f~~:J~~~~~edb~yc~~~e2ts of ~ecif Unchanged 
pera 

addreso. PflV 



Operation Mnemonic Op Code Format Operands Description Exceptions Cond Code 

Set Program Mask SPM 04 RR R1 apr 1 (2-7) replaces the cond code and None Set by bits 
program mask bits of the current PSW 2 and 3 
(34-39) (Bits 0, 1 and S-31 of opr.1 are 
ignored and unchanged .) 

Set PSW Key SPKA B20A S D1(B1) Protection key of PSW replaced by bits Opera Unchanged 
From Address 24-27 of the opr address. Priv 

Set Storage Key SSK 08 RR R1, R2 apr 1 (24-30) replaces the storage key Unchanged 

(c;';:f;e~i~YO~~~ ~nd 31 are ignored) 
Addr 
Prlv 

(apr 2 bits 0-7 and 21-27 are ignored) ~:::: (Bits 2S-31 must be zero) 

Set System Mask SSM 80 S D1(Bl) apr 1 (1 byte) replaces the system mask Priv Unchanged 
bits of the current PSW (0-7). Addr 

Shift and Round SRP FO SS D1(11,B1), Shift opr 1 as specified by opr 2. If shift 
Protect o Result = 0 Opera 

Decimal D2(B2), 13 is right, round by factor in opr 3. Addr 1 Result < 0 
Data 2 Result> 0 
Dec Oflo 3 Result Oflo 

Shift left Double SLDA SF RS R 1, D2(B2) apr 1 (even and odd regs) is shifted left Specif o Result = 0 
Algebraic the number of times equal to apr 2 (Iow- Fxpt Oflo 1 Result < 0 

order 6 bits). 2 Result> 0 
3 Overflow 

Shift left Double SlDl SD RS R1, D2(B2) apr 1 (even andadd regs) is shifted left Specif Unchanged 
logical the number of times equal to opr 2 (low-

order 6 bits). 
(Hi-order bit participates in the shift) 

Shift Left Single SlA SB RS R1, D2(B2) apr 1 is shifted left the number of tiines Fxpt Oflo o Result = 0 
Algebraic equal to opr 2 (low-order 6 bits). 1 Result < 0 

2 Result> 0 
3 Overflow 



__ ~~~c ___ O_cp_C_od_e.-t--_Fo_rmo __ , -+-_Op-'_eru_nd_'_-+-____ O_e'_cr'-'-.'P'_io __ n ____ -+_E_xc_ep._ti_on_.+-_C_Ond __ ~~ !t 
Sll 89 RS RI, 02(82) Opr I is ,hif'ed lef' ,h. number 01 'ime. None Unchanged Ii 

Operation 

Shift lef' Sing I. 
Logical (~~~,~:;~~/~I~~c~;:::: ~nb'~~;hift) 3 

I 
r;;;-;;;';;""o-:;;;:--SRDA-- ae-- -liS RI,02(82) Op' I (even and odd ,eg')-i,-,h-if-'ed-r-i-g-h,-If--Sp-ecl--f -+---O-R.-,u-I,-=---lO ~ 

Algebraic the number of times equal to opr 2 1 Result < 0 
-+ __ -+ _____ -+_(_lo_w-_o __ ,d_er_6_b_its_), _______ -+-____ 2 Re,ul, >0 :; 

Sh;(, Righ' Double SRDL BC RS RI, 02(82) Opr I (even and odd reg') i, ,hil'ed righ' Specil Unchonged q 
logical the number of times eql.'Ol to opr 2 C 

(low-order 6 bits), ~ 

______ (_Hi_-order ~_i,_po_rl_ic_ipo_,._, _il'l._'h_e_,h_if_') __ + ___ + ___ --I 0' 
R1, 02(82) Opr I is shifted right the number of timell None 0 Result -= 0 a 

(~!i~ ~~) ~u~~:;:~:~:t~t~i~~ are ~ :::~:~ ~ g 8 
RS 

r------.--- ----,-

I 
Shift R;gh' Single SRA SA 
Algebraic 

(~~:~t~~ <-i;~~:~~~~ vacated bits ar~ a 
r------- ______ -t-__ -t ______ +-r_ep_lo_c£.d with ones.) .e; 

Shift Righi Single '5Rl 88 RS Rl, 02(82) Opr 1 is shifted right the number of times None Unchanged 
logical equal to apr 2 (low-order 6 bilS). 

(Vocat;;od bits are replaced with zeros) 

1-------10-----·---
51GP AE RS 

(Hi-order bit participa_'e_,_i"_'_he_,h_if....c'),_-+ ___ -+-____ _ 
RI, R3, 02(82) An eigh,-bit orde, code (bits 24-31 of 'he Opera 0" Order code 

sec.ond-operand addreu) is transmitted to Pri v accepted 
the CPU designated by the prOCE:5S0r 1 = Status stored 
addren (bits 16-31) in the third operand. 2.: Channel or 

.!iubchonnel 
busy 

3 = Channel not 
opt::ratianal 

-.------- --'-'-- -------j----~------If__-,---.-------.+---+------1 
Start I/O SIO 9COO 01(Bl} ~Fru~,~l:;~~~d~~~~:s tt;~;;i:r~e:rft~~n, 

read I read bkwd, control or sense oper. 
The CAW at loc 48 is retched, which 
locates the fin.1 CCW. 

!::n~I~lilu~~!t~~~JOd~~lir: ~~: :<!:ii=~ 
without pending Interrupt errors. 
EXG~ptional conditions pending 
(Full op ,d - 1001 1100 xxxx .. .0) 

Priv 0: I/O oper 
initiated and' 
chan pro
ceeding wit~ 

1 = Csv7:;~~~ 
2 = Chan or sub

channd busy 
3 ::: Nat opera

tional 



0ptJration Mnemonic OpCodo Format Operands Description Exceptions Cond Code !f 
- .. -------- --1----!--._---- -------.-----------_._--- S Start I/o Fa.t SIOF 9COI S 01(81) This instruction takes odvantage of the Prlv Some as SIO 
Release block-multiplex channel, but is otherwi.e 3 

identical to SIO. (Full op cd - 1001 W 
1100 xxxx xxxi). ..... 

0 -- -- :; Store ST 50 RX RI, 02(X2,B2) Opr I is .tored into apr 2. Addr Unchanged 
Specif ~ 
Protect 2 

Store Channel 10 STlOC 8203 01(81) Store apr 1 at lac 168 In moln storage. Priv 010 stored II 
0' Opera I CSWstored 
ii! 2 Chan activity 

10 not .tored n 
3 Not oper, e 

Store Character STC 42 RX RI, 02(X2,B2) Opr I (24-31) replace. the character at apr Addr Unchanged 
a 

2 15 address. Protect ~ 

W 
STCM RS RI, MJ, 02(82) Addr Unchanged g. Store Characters BE Bytes selected from apr I under control of Opera 

:= Under Mask mask are stored at opr 2. Protect 

" Store Clock SICK B205 OI(BI) Current val of TOO clock stored in 8 bytes Addr o Clock In .et 

~ 
at apr I. Protect Itate 

Opora I Clk In not-HI 
~ Itate 

Pi 2 Clk In error 

5' 3 Clk not opor 

0' 
or In .topped 

~ 
stat. 

C. Store Clock STCKC 8207 01(81) Curr contents of clock comparator stored at Addr Unchanged 
0 Comparator apr I. Prlv 
:= Specif 

Protect 
Opera 

t 



.i.. 
Operation Mnemonic OpCode Format Operands Description Exceptions Cond Code !:R 

tv 
Store Control STCll 86 RS RI, R3, 02(82) Control regs from opr 1 to opr 3 stored at Priv Unchanged 

~ 
~ 

apr 2. Addr 3 
0 Specif 'W en 
"< Protect " Opera 0 
~ :;-
::p Store CPU Addre .. STAP 8212 02(82) CPU address stored at halfword location Specif Unchanged a 0 designated by second-operand address. Opera 

If!I Priv C 

3 ~ 

~. 
Store CPU 10 STIOP 8202 01(81) CPU info stored in 8 bytes at aprl . Priv Unchanged O· 

Addr ~ 
Specif 8 ~ Protect 
Opera :::l (t> ... 

(;l 
Store CPU Timer 5TPT 8209 01(81) Curf contents of CPU timer stored in Priv Unchanged ~ 

~ dblwd at apr I. Add, 

0 Specif 

~. Protect 

~ 
Opera 

--0---' 
Store Ha I fword 5TH 40 RX RI,02(X2,B2) Opr 1 (16 low-6rde, bits) is stored at Add, Unchanged 

opr 2'5 location. Specif 
(Hi-order bits, opr 1, ignored and un- Protect 
changed) 

~-

Sto,e (long) STO 60 RX RI, D2(X2,B2) FP opr 1 to opr 21s location. Add, Unchanged 
Protect 
Specif 
Opera 

Store Multiple STM 90 RS RI, R2, 02(82) Opr 1 thru opr 3 are stored at opr 2 1
5 Addr Unchanged 

location in ascending order. Starting reg Specif 
specified by opr 1, ending reg specified by Protect 
opr 3. 

(Reg wrop-around possible) 



Operation Mnemonic Op Code Format Operands Description Exceptions Cond Code 
------------- ----- r------- ------ ----
Store Prefix STPX B211 S 02(B2) Prefix register contents are stored at word Specif Unchanged 

location designated by second operand Ope~a 
address. Priv 

----- -- ------- _._----
Store (5hOlt) 5TE 70 RX RI, D2(X2,B2) FP apr 1 is stored at apr 2's location Opera Unchanged 

(Low-order half of FPR ignored and un- Addr 
changed) Specif 

Protect 
r--------- -- -- ----- ------r------
Store Then AND STN5M AC 51 DI(BI),12 Bits 0-7 current PSW stored at apr I, then Addr Unchanged 
System fv\ask these bits ANDed with apr 2 and replaced Priv 

in current PSW. Protect 
Opera 

------ ------------ -- ---
Store Then OR STOSM AD SI OI(BI), 12 Bits 0-7 of current PSW stored at apr I, Addr Unchanged 
System fv\ask then these bits OReel with apr 2 and Priv 

replaced in current PSW. Protect 
Opera 

-- -"- ------r-- --
Subtract S 58 RX RI, 02(X2) Subtract apr 2 from apr I and place the Addr o Dif = 0 

difference into apr I. Fxpt Oflo 1 Dif<O 
Specif 2 Dif>O 

3 Overflow 
-------- 1------- --
Subtract SR IB RR RI, R2 Subtract opr 2 from opr I; difference Fxpt Oflo o Dif = 0 

placed into opr 1 . I Dif<O 
2 Dlf>O 
3 Overflow 



t Operation Mnemonic Op Code Fonnat Operands Dascription Exceptions Cond Code !R 
Subtract Decimal SP FB SS D1 (ll, 81), 02 (L2, 82) Subtract dec apr 2 from apr I; Opera o Oif = 0 ii 

0 difference stored into apr 1 • Add. 1 Oif<O 3 
en (Right to left byte by byte) (Both opr'. must Data 201f>0 (;, 
"< be in packed format) (Field. can overlap if Dec Oflo 3 Overflow 

...., 
~ 

0 
low-order byte. coincide) Protect :; '"I:i 

0 Subtract Halfword SH 48 RX RI, 02(X2,82) Opr 2 hilifword expanded to fullword and o OIf = 0 ;: 
'!;l subtracted from opr I; difference placed Add. 100f<0 c 
3 into apr 1. Fxpt Oflo 201f>0 ~ 

~ 
Specif 3 Overflow O· 

:. Subtract Logi cal SL SF RX Rl, 02 (X2, B2) Subtract opr 2 from opr 1; Addr 0-- a 
~ 

difference placed into apr 1. Specif I Oif,tO 8 No Corry 

~ 2 Oif = 0 a 
Corry :f g 3 OIf,tO 

t:J Corry 

~. Subtract Logical SLR IF RR RI, R2 Subtract apr 2 from cpr 1; None 0--
difference placed into apr 1. I Oif t- 0 

No Corry 
2 Oif = 0 

Carry 
3 OIf t- 0 

Carry 

Subtract Normali zed SXR 37 RR RI, R2 FP .ubtrael extended apr 2 from extended o Fraet = 0 
(Extended) apr 1. Specif I Fract< 0 

(FPR pair) (FPR pair) Exp Oflo 2 Frael >0 
Extended difference is put in apr I (FPR Exp Uflo 3 --
pair) (Sign of extended apr 2 is inverted Signif 
before the addition) 
(Only FPR 0 and FPR 4 may be specified 
for either opr I or opr 2) 
(Continued) 



Operation Mnemonic Op Code Format Operands Description Exceptions Cond Code ~ 
Subtract Normal ized SXR 37 RR R1, R2 (High-order and low-order signs of a FPR S 

3 
(Extended) (Cont'd) pair are always the s,!me in extended W precision) ..... 

(Low-order characteristic is made 14 < 0 

high-order characteristic except when the :;-
result would be> 0, then the low-order q 
characteristic is made 128> its correct C 

value; sign of low-order characteristic ~ 
O· 

remains the same as high-order charac-
~ teristic) 

Subtract Normalized R1, D2(X2,62) FP Subtract opr 2 from opr 1 and the Addr Result 
n 

SD 66 RX 0 
(Long) difference placed into opr 1. Specif o Fract = 0 ~ 

(The sign of opr 2 is inverted before the Signif 1 Result <: 0 Ef 
[ addition. ) Exp Oflo 2 Result> 0 

Exp Uflo 3 Exp Of/o 
o· 
l:1 

.. -" 
C') 

SublToct Normal i zed SDR 26 RR R1, R2 FP Subtract opr 2 from opr 1 Specif Result 

g (Long) (FPR) (FPR) Signif o Fract = 0 

[ (The sign of opr 2 is inverted before the Exp Oflo 1 Result<:O 
addition. ) Exp Uflo 2 Result> 0 

S' 3 Exp Of/o 
0' 

Subtract Normalized SE 76 RX R1, D2(X2,62) FP Subtract opr 2 from opr 1 Addr Result 
~ (Short) (The sign of opr 2 is inverted before the Specif o Fract = 0 g. addition. ) Signif 1 Result < 0 
l:1 (Low-order halves of FPR ignored and Exp Orlo 2 Result> 0 

unchanged). Exp Uflo 3 Exp Oflo 

;.. 
Vl 



.i:.. Operation Mnemonic Op Code Format Operands Description Exceptions Cond Code It 
0\ S Subtract Normalized SER 38 RR Rl, R2 Subtract apr 2 from opr 1 Specif Result 3 
0 (Short) (The sign of opr 2 is inverted before the Signif o Fract = 0 (;:) en addition. ) Exp Oflo 1 Result < 0 ...... "< (Low-order halves of FPRs ignored and Exp Uflo 2 Result> 0 0 
~ unchanged) 3 Exp Oflo S" 
." _.-

~ a Subtract SW 6F RX Rl, 02(X2,B2) F P Subtract apr 2 from apr 1 Addr Result 
'!!I C 

S 
Unnormalized (Long) (Sto) (FPR) Specif o Fract = 0 ~ 

(The sign of opr 2 is inverted before the Signif 1 Result < 0 O· 
~ addition. ) Exp Orlo 2 Result> 0 a 
v>' Opera 3 Exp Oflo n 
l;' 0 

CD' Subtract SWR 2F RR Rl, R2 FP Subtract opr 2 from apr 1 Specif Result =-til p; g Unnarmalized (Long) (FPR) (FPR) Signif o Fract = 0 
(The sign af apr 2 is inverted before the Exp Oflo 1 Result < 0 

t:1 addition. ) Opera 2 Result> 0 
~. 3 Exp Orlo 

Subtract SU 7F RX Rl, D2(X2,B2) FP Subtract apr 2 from apr 1 Addr Result 
Un normal ized (Short) (Sto) (FPR) Specif o Fraet = 0 

(Low-order hal f of FPR ignored and Signif 1 Result < 0 
unchanged) Exp Oflo 2 Result> 0 
(The sign of opr 2 is inverted before the Opera 3 Exp Oflo 
addition. ) 

--~.---- -
Subtract SUR 3F RR Rl, R2 FP Subtract apr 2 from apr 1 Specif Result 
Unnormalized (Short) (FPR) (FPR) Signif o Fract ~ 0 

(Low-order halves of FPRs ignored and Exp Oflo 1 Result < 0 
unchanged) Opera 2 Result> 0 
(The sign of apr 2 is inverted before the 3 Exp Oflo 

_._. _ ..... _._ . .1 • __ ... ____ ___ .. __ L ___ ._ ._ addition. ) -_ •. - _. __ .. - ._- - -_ •. _-_._ ... ------- ._---_.- --



en 
Operatian Mnemonic Op Code Format Operands Description Exceptions Cond Code -< 

~ 
Supervisor Coil SVC OA RR Immediate bits (8-15) placed In loc. 138 None Unchanged CD 

3 and PSW swap performed. W (16-23) are made zero. "-J 
(Old PSW at loc 32). 0 
(New PSW from loc 96). :; 

~ 
Test and Set TS 93 SI 01 (Bl) Hi -order bi t of lst byte of apr adr sets Addr o Hi-order 2 

cond code. Protect bit = 0 !4 
Entire byte then set to 1 's J l'Ii-order c)' 

bit = 1 iil 
2 -- n 
3 -- 0 

:l 

Test Channel TCH 9F Dl (Bl) Opr 1 (16-23) identifies the tested channel. Priv o C.han Avl 
...... 
~ a (Bi ts 24-31 are ignored.) lint Pending 

(Instruction checks the channel's status 2 Chan in 
o· and sets appropri ate cond code. ) Burst Mode 
::> 3 Chan not 
.. Operational 

~ Test I/O TIO 90 01(Bl) Opr 1 (16-31) identifies the tested channel, Priv o Available 

~ control unit, and I/O device. Used to cleor 1 CSW 

~ a pending interrupt. Stored 

5' (CSW stored at loc 64): 2 Channel or 

0' Subchannel contains a pending interrupt. Subchan 

3 I/O device contains a pending interrupt. Busy 

~ 
Control unit or I/O device is executing a 3 Not 

o· previous operation or a pending chan- Operational 
::> nel-end/control unit-end for another 

I/O device. 

.i>. 
Channel or I/O device equipment error or 

-..J device not ready. 



t-__ Op,-,-e_,a_t_ia_n_-t_Mnemanic Op Code Format 

Test Unde, TM 91 51 
Mask 

Translate TR DC SS 

Operands 

01(81),12 

01(L,Bl),02(82) 

Description 

Immediate bits (8-15) used as a mask to 
compare against apr 1. 
Mask bit 1: storage bit tested. 
Mask bit 0: storage bit ignored. 

apr 1 (argument byte) added to the initial 
odr of opr 2 (24-31). This ad,. now is the 
loc of the function byte which replaces the 
original argument byte (left to right byte 
by byte) 
(All data is valid) 
(Oper is terminated when apr 1 field is 
exhausted) 

Exceptions 

Addr 

Addr 
Protect 

Cand Code 

o Selected 
bits all 
zero (mask 
is all zero) 

1 Selected 
bits mixed 
O's ond l's 

3 Setected 
bits all 1 's 

Unchanged 

r-c:------------ -- -r----------+--------------+-----+-------\ 
Translate TRT 00 SS 01 (L,81), 02(B2) (Same os TR) Addr 0 All 
and Test When the function byte is a zero the next function 

argument byte is translated. Both opr's bytes 0 
remain unchanged. When the function byte 1 Non-O 
is a non-zero the operation i. completed. function 
The generated argument adr is placed into byte met 
GPR 1, 8-31. Bits 0-7 rerrain unchanged. 2 Last 
The function byte is placed into GPR 2, 24- function 
31. (Left to right byte by byte). Bits 0-231 byte 
remain unchanged. non-O 
If apr 1 is exhousted before a non-zero cona, 3 Not used 
the opr is completed and GPRs 1 and 2~ 
remain unchanged. 

L--_________ '-- _______________ '--_____ '-___ '-----_______ ________________ _ ____ --1-_____ --' 

!R =. 
(D 

3 
W ..... 
0 

:i" 
~ c 
~ 
0' 
~ 
0' 
0 
~ 
Ef 



Operation Mnemonic Op Code Format Operands Description Exceptions Cond Code 

Unpack UNPK F3 5S Dl(Ll, B1), D2(L2, B2) Change apr 2 from packed to zoned format A.dr Unchanged 
and place into apr 1. Protect 
(Right to left byte by byte) 
(No restrictions on overlapping fields) 
(Opr 2 may be extended with hi-order zeros.) 

Write Direct WRD 84 SI Dl (Bl), 12 The 1 byte from the instruction stream Priv Unchanged 
(8-15) is placed on the timing signal out, Addr 
in a form of 8 timing pulses, along with Opera 
a 9th pulse at the write-out line. 
The 8 bit lines at the direct-out ·lines are 
brought up by apr 1. 

Zero and .odd ZAP FB SS Dl(ll,81), D2(L2, 82) Opr 1 cleared ~nd apr 2 placed in apr 1 Addr o Result = 0 
(Low-order apr's may coincide) Data 1 Result< 0 
(Opr 2 must be in packed format) Dec Oflo 2 Result> 0 
(Opr 1 field must be large enough for all Protect 3 Overflow 
apr 2 significant digih) Opera 
(Opr 2 extended wi th zeros ta fj II apr 1 • ) 



System Assembler Instructions 

Operation Name Entry Operand Entry 

ACTR A sequence symbol A SETA expression 
or blank 

'AGO A sequence symbol A sequence symbol 
or blank 

AIF A sequence symbol A logical expression enclosed 
or blank ill parentheses, immediately 

followed by a sequence symbol 

ANOP A sequence symbol Must not be present 
or blank 

CCW Any symbol or blank Four operands, separated by 

CNOP Any symbol or blank Two absolute expressions, 
separated by a comma 

COM Any symbol or blank Must not be present 

COpy Must not be present One ordi nary symbol 

CSECT Any symbol or blank Must not be present 

CXD Any symbol or blank Must nat be present 

DC Any symbol or blank One or more operands, separated 
by commas 

DROP A sequence symbol One to sixteen absolute 
or blank expressions, separated by 

commas; or blank 

DS Any symbol or blank One or more operands, separated 
by commas 

DSECT Any symbol or blank Must not be present 

DXD Any symbol One or more operands, separated 
by commas 

EJECT A sequence symbol Must not be present 
or blank 

END A sequence symbol A relocatable expression or 
or blank blank 

ENTRY A sequence symbol One or more .. locatable symbols, 
or blank separated by commas 

EQU An ordinary symbol One to three operands, 
or a variab Ie symbol separated by commos 

EXTRN A sequence symbol One or more relocatable symbols, 
or blank separated by commas 

GBLA Must not be present One or more variable symbols 
that are to be used asJET symbols, 
separated by commas 

GBlB Must not be present One or more variable symbols 
that are to be used as SET 
symbols, separated by commas 2 
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System Assembler Instructions (cont'd) 

Operation Name Entry Operand Entry 

GBlC Must not be present One or more variable symbols 
that are to be used as SET 

2 
symbols, separated by commas 

Icn Must not be present One to three de~imal values, 
separated by commas 

ISEQ Must not be preoent Two decimal values, 
separated by commas 

lCLA Must not be present One or more variable symbols 
that are to be used as SET 

2 
symbols, separated by commas 

lClB Must not be present One or more variable symbols 
that are to be used as SET 
symbols, separated by commas2 

lClC Must not be present One or more variable sYrrOOls 
that are to be used as SET 
symbols, separated by commas2 

lTORG Any symbol or blank Not required 

MACRO 
1 

Must not be present Not required 

MEND 1 A sequence symbol Not required 
or blank 

MEXIT
1 

A sequence symbol Not required 
or blank 

MNOTE A sequence symbol A severity code followed by a 
or blank comma (this rruch is optional) 

followed by any combinotion of 
characters enclosed in 
apostrophes 

OPSYN An ordi nary symbol A machine instruction mnemonic 
code, an extended mnemonic code, 
a ITIClcro operation, an assembler 
operation, an operation code 
defined by a previous OPSYN 
instruction! or blank 

ORG Any symbol or blank A relocatable expression or 
blank 

POP A sequence symbol One or more operands, separated 
or blank by a comma 

PRINT A sequence symbol One to three operands 
or blank 

PUNCH A sequence symbol One to eighty characters, 
or blank enclosed in apostrophes 

PUSH A sequence symbol One or more operands, separated 
or blank by a comma 

REPRO A sequence symbol Not required 
or.blank 

SETA A SETA symbol An arithmetic e.xpressicn 

SETB A SETB symbol A 0 or Q 1, a SETB symbol, or a 
logical expression enclosed in 
parentheses 
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System Assembler Instructions (c:ont'd) 

Operation 

SHC 

SPACE 

START 

TITLE 

USING 

WXTRN 

Name Entry 

A SHC symbol 

A sequence symbol 
or blank 

Any symbol or 
blank 

A variable symbol, 
alphameric character 
string, or a combination 
of variable symbol and 
character string, or a 
sequence symbol, ar a 
blank. 

A sequence symbol 
or blank 

A sequence symbol 
or blank 

Operand Entry 

A duplication factor (a SET A 
expression encl05ed in parentheses) 
if desired, followed by a type 
attribute t a character expression, 
a substring notation, or a 
concatenation of character 
expressions and substring 
notations 

A decimal self-defining 
term or blank 

A self-defining term or blank 

One to 100 characters, encl05ed 
in apostrophes 

An absolute or relocatable 
expression followed by I ta 16 
absolute expressions, separated 
by COrnrna5 

One or more relocatable 
symbols, separated by commas 

ICan be used only as part of a macro definition. 

2SET svrrCol. can be defined 01 subscripted SET symbols. 
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System Assembler Statements 

Instruction 

Model Statements 

Prototype Statement I 

Macro-I ~ruction 
Statement 

Assembler Language 
Statement 

Name Entry 

An ordinary symbol, 
a variable symbol, 
a sequence 
symbol, a combina
tion of variable 
symbols and other 
characters that is 
equivalent to a 
symbol, or blank 

A syrmolic para
meter or blank 

An ordinary symbol, 
a variable symbol, 
a sequence symbol, 
a corroination of 
variable symbols 
and other charac
ters that is equiv- 2 
alent to a symbol, 
or blank 

An ordinary symbol, 
a variable symbol, 
a sequence symbol, 
a cormination of 
variable symbols 
and other charac
ters that is equiv
alent to a symbol, 
or blank 

O~~nd Entry 

Any cormination of char
acters (including 
variable symbols) 

Zero or more operands 
that are symbolic parameters, 
separated by commas 

Zero or more positional 
operands and/or zero 
or more keyword operands 
separated by commas2 

Any combination of charac
ters (including variable 
symbols) 

ICan only be used as part of a macro definition. 

2variable symbols appearing in a macro instruction are replaced 
by their values before the macro instruction is processed. 
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System Assembler Constants 

NUMBER 
LENGTH OF CON- TRUN-

IMPLICIT MODl- STANTS RANGE RANGE CATiON! 
LENGTH ALlGN- FIER SPECIFIED PER FOR EX- FOR PADDING 

TYPE (BYTES) MENT RANGE BY OPERAND PONENTS SCALE SIDE 

os byte .1to characters right 
needed 256 0) 

byte .1 to hexadecimal multi- left 
needed 256 0) digits pie 

as byte .1to binary multi- left 
needed 256 digits pie 

word .1 to decimal !multi- -85 to -187 to left (3) 
8 digits pie +75 +346 

half .1 to decimal multi- -as to -187 left (3) 
word 8 digits pie +75 +346 

i 4 word .1 to decimal mulTi- -85 to 'ight (3) 
8 digits pie +75 0-14 

doubl. .1 to decimal multi- -85 to 'ight (3) 
w",d 8 digits pie +75 0-14 

16 double .1 to decimal multi ... -85 to 0-28 I dght (3) 
1 word 16 digits pie +75 

byte I .1 to decimal multi- left 
needed 16 digits pie 

I byte I .1 to decimal multi- ! 1.ft 
needed I 16 digits pie 

A I wOl'd i .1 to any multi-

1

10ft 
4(2) expression pl. 

a 'I wo,d I 1-4 symbol nam .. multi-

I 
! left 

I ing a DXD pie I 
i i o,DSECT 

V ! 4 w",d 13,4 J<eIOCalobIO multi .. ! loft 
I symbol pie 

S i? I ::~ 
I 2 only ) one absolute multi- I 
I 10' ,.Iocal-· pie 

I able ex-

i 
pression or 
two d:!solute i 

I I 
expresions: 

I I e><p (e><p) 

12 half .1 to '"'y multi- lef. 

i word 2 ('2) expression pl. 

(1) In a OS ouernbler instruction C and X type comtants can have length specification to 65535. 
(2) Bit length specification permitted wil'h c:i:t!loQllJte expressions only. !;telocatable A-type cQf1stanh, 

3 or" bytes only; relocatoble V-type constants, 2 bytes only, 
(3) Errors will be flogged if 5ignificont bits Cl"e truncated or if ~j.,e .... olue spec;Fied cannot be con-

tained ir'l the implicit length of the constant. 
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System Assembler Macro Language Statements 

Variable Symbols 

Global SET Symbols local SET Symbols System Veri able Symbols Attributes 

Symbolic Sequence 
Requirement Parameter SETA SETB SETC SETA SETB SETC &sYSNDX &sYSECT &sYSLIST &sYSPARM &sYSDATE &sYS!IME Type Length Scaling Integer Count Number Symbol 

MACRO 

Prototype Name 

! Statement Operand 

GBLA Operand ! I 
GBLB Operand 

GBLC Operand 

LCLA Operand ! 

LCLB Operand I 

LCLC Operand i ! 

Model Name Name Name !Name Name Name Name Name Name Name Name I I 

Statement Operation Operation Operation i Operation Operation Operation Operation Operation Operation Operation Operation Name 

Operand Operand Operand I Operand Operand Operand Operand Operand Operand Operand Operand Operand Operand 

SETA 
Operani 

Name 
Operand

3 
Operoni 

Name 
Operani Operand

9 
Operani Operand

9 ! 
Operand Operand Operand Operand Operand ~ Operand Operand Operand 

SETB 
Operani Operani 

Name 
Operani Operani. 

Name 
Operani Operoni Operoni Operani Operani OperandS 

5 I 5 I 

OperandS i Oper an dS 
Operand Operand Operand6 Operand : Operand 

SHC 
Operani Operani 

Name 
Operani Operani 

Name 
i Operand ! 

I Operand Operand Operand Operand Operand Operand Operand Operand ' Operand 

AIF 
OperandS OperandS OperandS I OperandS OperandS 

I Name 
Operani Operani Operand Operani Operani Operand Operani Operani Operani Operani Operani , Operani Operand 

AGO 
I 

Name 

i Operand 

ACTR Operani Operand Operoni Operoni Operand Operani Operani Operand I Operani Operani 
I 

Operand Operand Operand I Operand Operand 

ANOP ! I , 

Name 

MEXIT ; : : Name 

MNOTE Operand Operand I Operand Operand Operand Operand Operand Operand I Operand Operand Operand Operand ! Operand ! ~ Name 
! 

I 

I 
i I I 

I I 

! 
MEND Name 

Outer Name I Name Name Name Name Name Name I 
Operand ! 

I 

I Macro Operand ; Operand Operand Operand Operand Operand Operand I Operand I Name 

Inner Name Name i Name Name Name Name Name Name Name Name Nome 
! Name 

Macro Operand Operand Operand Operand Operand Operand Operand Operand Operand Operand Operand Operand Operand 

Assembler Name I Name Name Name Name Name 
i 

Name 

Language i Operation I Operation Operation Operation Operation Operation 
i Statement i Operand Operand Operand Operand Operand Operand 

1. Variable symbols in macro instructions are replaced"by their values before processing. 
2. Only if value is self-defining term. 
3. Converted to arithmetic +1 or -1-0. 
4. Only in character relations. 
5. Only in a,itlmetic relations. 
6. Only in arithmetic or character relations. 
7. Converted to unsigned number. 
8. Converted to character 1 or O. 
9. Only if one to one decimal digits (from 0 through 2, 147, 483, 647). 
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System Assembler Macro Language Statements 

Variable Symbols 

Global SET Symbols local SET Symbols System Veri able Symbols Attributes 

Symbolic Sequence 
Requirement Parameter SETA SETB SETC SETA SETB SETC &sYSNDX &sYSECT &sYSLIST &sYSPARM &sYSDATE &sYS!IME Type Length Scaling Integer Count Number Symbol 

MACRO 

Prototype Name 

! Statement Operand 

GBLA Operand ! I 
GBLB Operand 

GBLC Operand 

LCLA Operand ! 

LCLB Operand I 

LCLC Operand i ! 

Model Name Name Name !Name Name Name Name Name Name Name Name I I 

Statement Operation Operation Operation i Operation Operation Operation Operation Operation Operation Operation Operation Name 

Operand Operand Operand I Operand Operand Operand Operand Operand Operand Operand Operand Operand Operand 

SETA 
Operani 

Name 
Operand

3 
Operoni 

Name 
Operani Operand

9 
Operani Operand

9 ! 
Operand Operand Operand Operand Operand ~ Operand Operand Operand 

SETB 
Operani Operani 

Name 
Operani Operani. 

Name 
Operani Operoni Operoni Operani Operani OperandS 

5 I 5 I 

OperandS i Oper an dS 
Operand Operand Operand6 Operand : Operand 

SHC 
Operani Operani 

Name 
Operani Operani 

Name 
i Operand ! 

I Operand Operand Operand Operand Operand Operand Operand Operand ' Operand 

AIF 
OperandS OperandS OperandS I OperandS OperandS 

I Name 
Operani Operani Operand Operani Operani Operand Operani Operani Operani Operani Operani , Operani Operand 

AGO 
I 

Name 

i Operand 

ACTR Operani Operand Operoni Operoni Operand Operani Operani Operand I Operani Operani 
I 

Operand Operand Operand I Operand Operand 

ANOP ! I , 

Name 

MEXIT ; : : Name 

MNOTE Operand Operand I Operand Operand Operand Operand Operand Operand I Operand Operand Operand Operand ! Operand ! ~ Name 
! 

I 

I 
i I I 

I I 

! 
MEND Name 

Outer Name I Name Name Name Name Name Name I 
Operand ! 

I 

I Macro Operand ; Operand Operand Operand Operand Operand Operand I Operand I Name 

Inner Name Name i Name Name Name Name Name Name Name Name Nome 
! Name 

Macro Operand Operand Operand Operand Operand Operand Operand Operand Operand Operand Operand Operand Operand 

Assembler Name I Name Name Name Name Name 
i 

Name 

Language i Operation I Operation Operation Operation Operation Operation 
i Statement i Operand Operand Operand Operand Operand Operand 

1. Variable symbols in macro instructions are replaced"by their values before processing. 
2. Only if value is self-defining term. 
3. Converted to arithmetic +1 or -1-0. 
4. Only in character relations. 
5. Only in a,itlmetic relations. 
6. Only in arithmetic or character relations. 
7. Converted to unsigned number. 
8. Converted to character 1 or O. 
9. Only if one to one decimal digits (from 0 through 2, 147, 483, 647). 
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System Assembler Conditional Assembly Expressions 

Expression 

Can contain 

Operations 

Range 
of values 

May be 
u~d in 

Arithmetic Expressions 

.. Self-defining ter"" 

• Length, scaling, 
integer, count, and 
number attributes 

• SET A and SETB 
symbols 

• SETC symbols whose 
values are a decimal 
self-deFining term 

• &SYSPARM if if> 
value is a decimal 
self-defining term 

Character Expressions Logical Expressions 

• Any combination of .ADora 1 
characters enclosed 
in apostrophes • SETB symbols 

• Any variable symbol • Arithmetic 
enclosed in relations 1 
apostrophes 

• A concatenation of • Character 
variable symbols and relations2 

other characters 
enclosed in • Arithmetic 
apostrophes value 

• Syni>olic parameters • A type cttribute 
if the corresponding reference 
operand is a deci roo I 
self-defining term 

• &SYSLIST (n) if the 
correspondi ng 
operand is a decimal 
self-defining term 

• &SYSLIST (n, m) if 
the correspondi n9 
operand is a deci
mal self-defini ng 
t .... m 

.&SYSNDX 

+, - (unary and bi
naryL *, and /; 
parentheses per
mitted 

• SETA operands 

• Aritnmetic relations 1 

• Sub.cripted SET 
syrrools 

• SYSLIST .ubscript (.) 

• Substring notation 

• Sublist nOTation 

cC'ncatenation, wifh a AND. OR, and NOT 
~riod (.) parentheses per

mitted 

o through 255 charac- 0 (fal •• ) or 
ters 1 (true) 

• SETe operands • StH operands 

• Character relations
2 

• AIF operands 

1 An arithlTlE!!tic relation consists of two arithmetic expressions related by the 
operatorsGT, LT, EQ, NE, GE, orLE. 

2A character relation consists of two character expressions related by tne 
operator GT, IT, EQ, NE, GE, or LE. Type attribute notation and Sub
string notation may also be used in character relations. The maximum 
size of the character expressions that can be compared is 255 r:haracters. 
If the two character expressions are of unequal size, the smaller one will 
always compare less than the larger. 
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System Assembler Attributes 

Attribute Notation Can be used with: Can be used only if Can be used in: 
type attribute is: 

Type T' Ordinary Symbols de- (May always be used) 1. SETC operand 
fined in open code; fields 
symbolic parameters 2. Character 
inside macro defini- relations 
tions; SET symbols, 
&SYSPARM, 
&SYSDATE, 
&SYSTlMt, inside 
or outside macro 

definitionSi 
&SYSLfST (m), 
&sYSLIST (m,n), 
&SYSECT, 
&SYSNDX inside 
macro definitions 

Length L' Ordinary Symbols Any letter except Arithmetic 
defi ned in open M,N,O, T and U expressions 
code; symbolic 
parameters inside 
macro definitions; 
&sYSLIST (m), and 
&sYSLIST (n, n) in-
side macro definitions 

Scaling S' Ordinary Symbols H,F,G,D,E, L,K,P, Arithmetic 
defined in open and Z expressions 
code; symbolic 
parameters inside 
macro definitions; 
&sYSLIST (m), and 
&sYSLIST (m,n) in-
side macro definitions 

Integer I' Ordinary Symbols de- H,F,G, D,E,L,K,P, Arithmetic 
fined in open code; and Z expressions 
symbolic parameters 
inside macro defini-
tions; &sYSLIST (m), 
and &sYSLIST (m,n) 
inside macro de-
finitions 

Count K' Symbolic parameters Any letter Arithmetic 
inside macro defini- expressions 
tions; SET symbols; 
all system variable 
symbols 

Nurroer N' Symbolic parameters, Any letter Arithmetic 
&sYSLIST (m), and expressions 
&SYSLIST (m,n) in-
side macro definitions 
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System Assembler Variable Symbols 

Variable Declared by: Initialized, Value changed May be used in: 
Symbol or set to: by: 

Symbolic 11 Prototype C orrespo nd i ng (Constant • Arithmetic 
porameter statement macro instruc- throughout expressions 

I tion operand definition) if operand 

I 
is decimal 
se If-defi ni ng 
term 

I 
I • Character 

expressions 

SETA lClA or SETA • Arithmetic 
GBLA instruction expressions 
instruction 

• Character 
expressions 

SETB lClB or SETB • Arithmetic 
GBlB instruction expressions 
instruction 

• Character 
expressions 

• logical 
expressions 

SETC lClC or String of SET( • Arithmetic 
GBlC length 0 instruction expressions 
instruction (null) if value is 

i decimal self-

I 
defi ni ng term 

I • Character 
i expressions 

&SYSNDX 1 The assembler Macro (Constant • Arithmetic 

i instruction throughout 
I 

expressions 

I index definition; 
I unique for 

I 
• Character 

each macro expressions 
instruction) I 

&sYSECT 1 The assembler Control (Constant I • Character 
section in throughout I expressions 
which macro defi nition; I 
instr~ction I set by CSECT , i 
appears : DSECT, START, 

and COM) 
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System Assembler Variable Symbols (coot'd) 

Variable 
Symbol 

&sYSLIST
I 

&sYSLIST 
(n) 
&sYSLIST 
(n,M)l 

&sYSPARM 

&SYSTIME 

&s YS DATE 

Declared by: !lniti"lized, 
! or set to: 

i The assembler !I Not 
. applicable 

i The assembler Corresponding 
macro instruc-
tion operand 

I 

PARM field ! User defi ned 
or null 

The assembler System time 

i The assembler I System date 
! 

i i 

ICan be used only in macro definitions. 

Value changed ! May be used in: 

by: I 

Not I • N '&sYSUST in 
applicable I arithmetic 

express ions 

(Constant • Arithmet;c 
throughoot expressions 
defi nition) if operand 

is decimal 
self-defining 
term 

• Character 
express ions 

Constant • Arithmetic 
throughout expression 
assembly if value is 

ciecimal self-
defining term 

• Character 
expression 

Constant 
I · Character throughout 

assembly expression 

Constan:- I • Character 
throughout I expression 
assembly 
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Dynamic Address Translation - Hexadecimal and Decimal Conversion 
DYNAMIC ADDRESS TRANSLATION 

VIRTUAL (LOGICAL) ADDRESS FORMAT 

Seg::t Size P~: Size [~i~S7 1 Seg8~n: 51ndex pa~: ~n::x 
1 M 2K are 8 - 11 12 - 20 

ignored 

SEGMENT TABLE ENTRY 

1 PT length 1 0000' 1 Page table address 100*11 I 
o 34 U __ _ 28 29 31 

Byte Index 

21 - 31 
21 - 31 

*Narmally zeros; ignored on some models. 31 (I) Segment-invalid bit. 

PAGE TABLE ENTRY (2K) 

Page address 13 (I) Page-invalid bit 

1213 14 15 

HEXADECIMAL AND DECIMAL CONVERSION 

From hex: locate each hex digit in its corresponding column position and note the decimal 
equivalents. Add these to obtain the decimal value. 

From decimal: (11 locate the largest decimal value in the table that will fit into the decimal 
number to be converted, and (2) nOle its hex equivalent and hex column position. (3) Find 
the decimal remainder. Repeat the process on this and subsequent remainders. 

HEXADECIMAL COLUMNS 
6 5 4 3 2 1 

HEX ~ DEC HEX ~ DEC HEX ~ DEC HEX ~ DEC HEX ~ DEC HEX ~ DEC 
0 0 0 00 
1 1,048,576 1 65,536 1 
2 2,097,152 2 131,072 2 
3 3,145,728 3 196,608 3 
4 4,194,304 4 262,144 4 
5 5,242,880 5 327,680 5 
6 6,291,456 6 393,216 6 
7 7,340,032 7 458,752 7 
8 8,388,608 8 524,288 8 
9 9,437, 184 1 9 589,824 9 
A 10,485,760 A 655,360 A 
B 11,534,336 B 720,896 B 
C 12,582,912 C 786,432 C 
D 13,631,488 D 851,968 D 
E 14,680,064 E 917,504 E 
F 15 728 640 F 983,040 F 

0123 4567 
BYTE 

POWERS OF 2 

2n n 

256 8 
512 9 

1 024 10 
2048 11 
4096 12 
8192 13 

16384 14 
32768 15 
65536 16 

131 072 17 
262144 I 18 
524288 119 

1 048 576 20 
2 097 152 I 21 

: ~:~~ I ~; 
16777216 24 

20 ~ 160 
24 ~ 161 

28 ~ 1~ 
212 ~ 163 
216 ~ 164 

220 ~ 165 
224 ~ 166 

228 ~ 167 

z32 = 168 
236 = 169 

240 ~ 1610 

244 ~ 1611 
248 ~ 1612 
252~1613 
256~1614 
260 ~ 1615 

0 
4,096 
8,192 

12,288 
16,384 
20,480 
24,576 
28,672 
32,768 
36,864 
40,960 
45,056 
49,152 
53,248 
57,344 
61,440 

0123 

0 0 0 0 0 
1 256 1 16 1 
2 512 2 32 2 
3 768 3 48 3 
4 1,024 4 64 4 
5 1,280 5 80 5 
6 1,536 6 96 6 
7 1,792 7 112 7 
8 2,048 8 128 8 
9 2,304 9 144 9 
A 2,560 A 160 A 
B 2,816 B 176 B 
C 3,072 C 192 C 
D 3,328 D 208 D 
E 3,584 E 224 E 
F 3,840 F 240 F 

4567 0123 
BYTE BYTE 

POWERS OF 16 TABLE 

16
n 

1 
16 

256 
4096 

65536 
1 048 576 

16777 216 
268 435 456 

4294967296 
68 719476736 

1 099 511 627 776 
17592186 044 416 

281 474 976 710 656 
4 503 599 627 370 496 

72 057 594 037 927 936 
1 152 921 504 606 846 976 
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Hexadecimal Addition, Multiplication, Subtraction Tables 

Hexadecimal Addition and Subtraction Table 

Example: 6 + 2 = 8, 8 - 2 = 6, and 8 - 6 = 2 

1 2 3 4 5 6 7 8 9 A B C D 
1 02 03 04 05 06 07 08 09 OA OB DC OD OE 
2 03 04 05 06 07 08 09 OA OB DC OD OE OF 
3 04 05 06 07 08 09 OA OB DC OD OE OF 10 
4 05 06 07 08 09 OA OB DC OD OE OF 10 11 
5 06 07 08 09 OA OB DC OD OE OF 10 11 12 
6 07 08 09 OA OB DC OD OE OF 10 11 12 13 
7 08 09 OA OB DC OD OE OF 10 11 12 13 14 
8 09 OA OB DC OD OE OF 10 11 12 13 14 15 
9 OA OB DC OD OE OF 10 11 12 13 14 15 16 
A OB DC OD OE OF 10 11 12 13 14 15 16 17 
B DC OD OE OF 10 11 12 13 14 15 16 17 18 
C OD OE OF 10 11 12 13 14 15 16 17 18 19 
D OE I OF 10 11 12 13 14 15 16 17 18 19 1A 
E OF 10 11 12 13 14 15 16 17 18 19 lA lB 
F 10 11 12 13 14 15 16 17 18 19 lA lB 1C 

Hexadecimal Multiplication Table 

Example: 2 x 4 = 08, F x 2 = IE 

1 2 3 4 5 6 7 8 9 A B C D 
1 01 02 03 04 05 06 07 08 09 OA OB DC OD 
2 02 04 06 08 OA DC OE 10 12 14 16 18 lA 
3 03 06 09 DC OF 12 15 18 lB IE 21 24 27 
4 04 08 DC 10 14 18 lC 20 24 28 2C 30 34 
5 05 OA OF 14 19 IE 23 28 2D 32 37 3C 41 
6 06 DC 12 18 IE 24 2A 30 36 3C 42 48 4E 
7 07 OE 15 lC 23 2A 31 38 3F 46 4D 54 5B 
8 08 10 18 20 28 30 38 40 48 50 58 60 68 
9 09 12 lB 24 2D 36 3F 48 51 5.'.1. 63 6C 75 
A OA 14 IE 28 32 3C 46 50 5A 64 6E 78 82 

~ ~ 16 21 2C 37 42 4D 58 63 6E 79 84 8F 
C DC 18 24 30 3C 48 54 60 6C 78 84 90 9C 
D OD lA 27 34 41 4E 58 68 75 82 8F 9C A9 
E OE lC 2A 38 46 54 62 70 7E 8C 9A A8 B6 
F OF IE 2D 3C 4B 5A 69 78 87 96 A5 B4 C3 

E F 
OF 10 
10 11 
11 12 
12 13 
13 14 
14 15 
15 16 
16 17 
17 18 
18 19 
19 1A 
lA lB 
lB lC 
lC lD 
lD IE 

E F 
OE OF 
1C IE 
2A 2D 
38 3C 
46 4B 
54 5A 
62 69 
70 78 
7E 87 
8C 96 
9A A5 
A8 B4 
B6 C3 
C4 D2 
D2 E 1 
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Decimal to Hexadecimal Conversion Information 
Decimal to Hexadecimal Conversion: Locate the decimal fraction (.1973) in the table. If the exact 
figure is not shown, locate the next higher and loWer fractions (.19726563, .19750977). The first 
digits of the hexadecimal fraction are at the top of the column (:32), To locate the third digit, deter· 
mine by observation or subtraction the smaller difference tietween the known fraction and each of 
me found fractions. The smaller difference' identifies the correct line (.008), The hexadecimal equiva· 
lent is .328. 

If more places to the right of the decimal point are required in the hexadecimal fraction, multiply 
the decimal fraction by 16 and develop integers as sUccessive terms of the hexadecimal fraction. 
Using the previous sample decimal fraction: 

.1973 
16 

.1568 
16 

.5088 
16 

.1408 
__ 1_6 

.2528 

}- '''''' .""" 

Hexadecimal to Decimal Conversion: Locate the first two digits (.1 E) of the hexadecimal fraction 
(.1E91 in the horizontal row of column headings. Locate the third digit (.009) in the left most 
column of the table. Follow the .009 line horizontally to the right to the .1 E column. The decimal 
equivalent is .11938477. The decimal fractions in the table were carried to eight places and rounded. 
If 2 places are required, or if the hexadecimal fraction exceeds the capacity of the table, express the 
hexadecimal fraction as powers of 16 (expansion). For example: 

.lE9416= 1(16.11 + 14(16.2) +9116.31 +4(16-4) 

= 1(.06251 + 14(.00390625) + 9(,000244440625) + 4(.00001525878906251 

= .119445800781250010 

1·62 OS!VSI Programmer's Reference Digest 



Decimal to Hexadecimal Conversion Information (cont'd) 

.00 .01 .02 .03 .04 .05 .06 .07 .08 .09 .OA .9B .OC .00 .OE .OF 
.000 .00000000 .00390625 .00781250 .01171875 .01562500 .01953125 .02343750 .02734375 .03125000 .03515625 .03906250 .04296875 .04687500 .05078125 .05468750 .05859375 
.001 .00024414 .00415039 .00805664 .01196289 .01586914 .01977539 .02368164 .02758789 .03149414 .03540039 .03930664 .04321289 .04711914 .05102539 .05493164 .05883789 
.002 .00048828 .00439453 .00830078 .01220703 .01611328 .02001953 .02392578 .02783203 .03173828 .03564453 .03955078 .04345703 .04736328 .05126953 .05517578 .05908203 
.003 .00073242 .00463867 .00854492 .01245117 .01635742 .02026367 .02416992 .02807617 .03198242 .03588867 .03979492 .04370117 .04760742 .05151367 .05541992 .05932617 
.004 .00097656 .00488281 .00878906 .01269531 .01660156 .02050781 .02441406 .02832031 .03222656 .03613281 .04003906 .04394531 .04785156 .05175781 .05566406 .05957031 
.005 .00122070 .00512695 .00903320 .01293945 .01684570 .02075195 .02465820 .02856445 .03247070 .03637695 .04028320 .04418945 .04809570 .05200195 .05590820 .05981445 
.006 .00146484 .00537109 .00927734 .01318359 .01708984 .02099609 .02490234 .02880859 .03271484 .03662109 .04052734 .04443359 .04833984 .05224609 .05615234 .06005859 
.007 .00170898 .00561523 .00952148 .01342773 .01733398 .02124023 .02514648 .02905273 .03295898 .03686523 .04077148 .04467773 .04858398 .05249023 .05639648 .06030273 
.008 .00195313 .00585938 .00976563 .01367188 .01757813 .02148438 .02539063 .02929688 .03320313 .03710938 .04101563 .04492188 .04882813 .05273438 .05664063 .06054688 
.009 .00219727 .00610352 .01000977 .01391602 .01782227 .02172852 .02563477 .02954102 .03344727 .03735352 .04125977 .04516602 .04907227 .05297852 .05688477 .06079102 
.OOA .00244141 .00634766 .01025391 .01416016 .01806641 .02197266 .02587891 .02978516 .03369141 .03759766 .04150391 .04541016 .04931641 .05322266 .05712891 .06103516 
.006 .00268555 .00659180 .01049805 .01440430 .01831055 .02221680 .02612305 .03002930 .03393555 .03784180 .04174805 .04565430 .04956055 .05346680 .05737305 .06127930 
.DOC .00292969 .00683594 .01074219 .01464844 .01855469 .02246094 .02636719 .03027344 .03417969 .03808594 .04199219 .04589844 .04980469 .05371094 .05761719 .06152344 
.000 .00317383 .00708008 .01098633 .01489258 .01879883 .02270508 .02661133 .03051758 .03442383 .03833008 .04223633" .04614258 .05004883 .05395508 .05786133 .06176758 
.OOE .00341797 .00732422 .01123047 .01513672 .01904297 .02294922 .02685547 .03076172 .03466797 .03857422 .04248047 .04638672 .05029297 .05419922 .05810547 .06201172 
.OOF .00366211 .00756836 .01147461 .01538086 .01928711 .02319336 .02709961 .03100586 .03491211 .03881836 .04272461 .04663086 .05053711 .05444336 .05834961 .06225586 

.IU .Ii • I;! .14 .15 .16 .17 .18 .19 .IA .18 .1C .10 .IE • IF 
.000 .06250000 .06640625 .07031250 .07421875 .07812500 .08203125 .08593750 .08984375 .09375000 .09765625 .10156250 .10546875 .10937500 .11328125 .11718750 .12109375 
.001 .06274414 .06665039 .07055664 .07446289 .07836914 .08227539 .08618164 .09008789 .09399414 .09790039 .10180664 .10571289 .10961914 .11352539 .11743164 .12133789 
.002 .06298828 .06689453 .07080078 .07470703 .07861328 .08251953 .08642578 .09033203 .09423828 .09814453 .10205078 .10595703 .10986328 .11376953 .11767578 .12158203 
.003 .06323242 .06713867 .07104492 .07495117 .07885742 .08276367 .08666992 .09057617 .09448242 .09838867 .10229492 .10620117 .11010742 .11401367 .11791992 .12182617 
.004 .06347656 .06738281 .07128906 .07519531 .07910156 .08300781 .08691406 .09082031 .09472656 .09863281 .10253906 .10644531 .11035156 .11425781 .11816406 .12207031 
.005 .06372070 .06762695 .07153320 .07543945 .07934570 .08325195 .08715820 .09106445 .09497070 .09887695 .10278320 .10668945 .11059570 .11450195 .11840820 .12231445 
.006 .06396484 .06787109 .07177734 .07568359 .07958984 .08349609 .08740234 .09130859 .09521484 .09912109 .10302734 .10693359 .11083984 .11474609 .11865234 .12255859 
.007 .06420898 .06811523 .07202148 .07592773 .07983398 .08374023 .08764648 .09155273 .09545898 .09936523 .10327148 .10717773 .11108398 .11499023 .11889648 .12280273 
.008 .06445313 .06835938 .07226563 .07617188 .08007813 .08398438 .08789063 .09179688 .09570313 .09960938 .10351563 .10742188 .11132813 .11523438 .11914063 .12304688 
.009 .06469727 .06860352 .07250977 .07641602 .08032227 .08422852 .08813477 .09204102 .09594727 .09985352 .10375977 .10766602 .11157227 .11547852 .11938477 .12329102 
.OOA .06494141 .06884766 .07275391 .07666016 .08056641 .08447266 .08837891 .09228516 .09619141 .10009766 .10400391 .10791016 .11181641 .11572266 .11962891 .12353516 
.008 .06518555 .06909180 .07299805 .07690430 .08081055 .08471680 .08862305 .09252930 .09643555 .10034180 .10424805 .10815430 .11206055 .11596680 .11987305 .12377930 , 
.DOC .06542969 .06933594 .07324219 .07714844 .08105469 .08496094 .08886719 .09277344 .09667969 .10058594 .10449219 .10839844 .11230469 .11621094 .12011719 .12402344 
.000 .06567383 .06958008 .07348633 .07739258 .08129883 .08520508 .08911133 .09301758 .09692383 .10083008 .10473633 .10864258 .11254883 .11645508 .12036133 .12426758 
;OOE .06591797 .06982422 .07373047 .07763672 .08154297 .08544922 .08935547 .09326172 .09716797 .10107422 .10498047 .10888672 .11279297 .11669922 .12060547 .12451172 
.OOF .06616211 .07006836 .07397461 .07788086 .08178711 .08569336 .08959961 .09350586 .09741211 .10131836 .10522461 10913086 .11303711 .11694336 .12084961 .12475586 

.20 .21 .22 .23 .24 .25 .26 .27 .28 .29 .2A .28 .2C .20 .2E .2F 
.000 .12500000 .12890625 • .13281250 .13671875 .14062500 ,14453125 .14843750 .15234375 .15625000 .16015625 .16406250 .16796875 .17187500 .17578125 .17968750 .18359375 
.001 .12524414 .12915039 .13305664 .13696289 .14086914 .14477539 .14868164 .15258789 .15649414 .16040039 .16430664 .16821289 .17211914 .17602539 .17993164 .18383789 
.002 .12548828 .12939453 .13330078 .13720703 .14111328 .14501953 .14892578 .15283203 .15673828 .16064453 .16455078 .16845703 .17236328 .17626953 .18017578 .18408203 
.003 .12573242 .12963867 .13354492 .13745117 .14135742 .14526367 .14916992 .15307617 .15698242 .16088867 .16479492 .16870117 .17260742 .17651367 .18041992 .18432617 
.004 .12597656 .12988281 .13378906 .13769531 .14160156 .14550781 .14941406 .15332031 .15722656 .16113281 .16503906 .16894531 .17285156 .17675781 .18066406 .18457031 
.005 .12622070 .13012695 .13403320 .13793945 .14184570 .14575]95 .14965820 .15356445 .15747070 .16137695 .16528320 .16918945 .17309570 .17700195 .18090820 .18481445 
.006 .12646484 .13037109 .13427734 .13818359 .14208984 .14599609 .14990234 .15380859 .15771484 .16162109 .16552734 .16943359 .17333984 .17724609 .18115234 .18505859 
.007 .12670898 .13061523 .13452148 .13842773 .14233398 .14624023 .15014648 .15405273 .15795898 .16186523 .16577148 .16967773 .17358398 .17749023 .18139648 .18530273 
.008 .12695313 .13085938 .13476563 .13867188 .14257813 .14648438 .15039063 .15429688 .15820313 .16210938 .16601563 .16992188 .17382813 .17773438 .18164063 .18554688 
.009 .12719727 .13110352 .13500977 .13891602 .14282227 .14672852 .15063477 .15454102 .15844727 .16236352 .16625977 .17016602 .17407227 .17797852 .18188477 .18579102 
.OOA .12744141 .13134766 .13525391 .13916016 .14306641 .14697266 .15087891 .15478516 .15869141 .16259766 .16650391 .17041016 .17431641 .17822266 .18212891 .18603516 
.008 .12768555 .13159180 .13549805' .13940430 .14331055 .14721680 .15112305 .15502930 .15893555 .16284180 .16674805 .17065430 .17456055 .17846680 .18237305 .18627930 
.DOC .12792969 .13183594 .13574219 .13964844 .14355469 .14746094 .15136719 .15527344 .15917969 .16308594 .16699219 .17089844 .17480469 .17871094 .18261719 .18652344 
.000 .12817383 .13208008 .13598633 .13989258 .14379883 .14770508 .15161133 .15551758 .15942383 .16333008 .16723633 .17114258 .17504883 .17895508 .18286133 .18676758 
.OOE .12841797 .13232422 .13623047 .14013672 .14404297 .14794922 .15185547 .15576172 .15966797 .16357422 .16748047 .17138672 .17529297 .17919922 .18310547 :::~~: ! .OOF .12866211 .13256836 .13647461 .14038086 .14428711 .14819336 .15209961 .15600586 .15991211 .16381836 .16772461 .17163086 .17553711 .17944336 .18334961 

.30 .31 .32 .33 .34 .35 .36 .37 .38 .39 .3A .38 .;.l(.; .;!U .;!t .3F 
.000 .18750000 .19140625 .19531250 .19921875 .20312500 .20703125 .21093750 .21484375 .21875000 .22265625 .2:.1656:.150 .23046875 .23437500 .23828125 .24218750 .24609375 
.001 .18774414 .19165039 .19555664 .19946289 .20336914 .20727539 .21118164 .21508789 .21899414 .22290039 .22680664 .23071289 .23461914 .23852539 .24243164 .24633789 
.002 .18798828 .19189453 .19580078 .19970703 .20361328 .20751953 .21142578 .21533203 .21923828 .22314453 .22705078 23095703 .23486328 .23876953 .24267578 .24658203 
.003 .18823242 .19213867 .19604492 .19995117 .20385742 .20776367 .21166992 .21557617 .21948242 .22338867 .22729491 .23120117 .23510742 .23901367 .24291992 .24682617 
.004 .18847656 .19238281 .19628906 .20019531 .20410156 .20800781 .21191406 .21582031 .21972656 .22363281 .22753906 .23144531 .23535156 .23925781 .24316406 .24707031 
.005 .18872070 .19262695 .19653320 .20043945 .20434570 .20825195 .21215820 .21606445 .21997070 .22387695 .22718320 .23168945 .23559570 .23950195 .24340820 .24731445 
.006 .18896.484 .19287109 .19677734 .20068359 .20458984 .20849609 .21240234 .21630859 .22021484 .22412109 .22802734 .23193359 .23583984 .23974609 .24365234 .24755859 
.007 .18920898 .19311523 .19702148 .20092773 .20483398 .20874023 .21264648 .21655273 .22045898 .22436523 .228':17148 .23217773 .23608398 .23999023 .24389648 .24780273 
.008 .18945313 .l9335938 .19726563 .20117188 .20507813 .20898438 .21289063 .21679688 .22070313 .22460938 .22851563 .23242188 .23632813 .24023438 .24414063 .24804688 
.009 .18969727 .19360352 .19750971 .20141602 .20532227 .20922852 .21313477 .21704102 .22094727 .22485352 .22875977 .23266602 .23657227 .24047852 .24438477 .24829102 
.OOA .18994141 .19384766 .19775391 .20166016 " .20556641 .20947266 .21337891 .21728516 .22119141 .22509766 .22900391 .23291016 .23681641 .24072266 .24462891 .24853516 
.008 .19018555 .19409180 .19799805 .20190430 .20581055 .20971680 .21362305 .21752930 .22143555 .22534180 .22924805 .23315430 .23706055 .24096680 .24487305 .24877930 
.DOC .19042969 .19433594 •• 19824219 .20214844 .20605469 .20996094 .21386719 .21777344 .22167969 .22558594 .22949219 .23339844 .23730469 .24121094 .24511719 .24902344 
.000 .19067383 .19458008 ,19848633 .20239258 .20629883 .21020508 .21411133 .21801758 .22192383 .22583008 .22973633 .23364258 .23754883 .24145508 .24536133 .24926758 
.OOE .19091797 .19482422 .19873047 .20263672 .20654297 .21044922 .21435547 .21826172 .22216797 .22607422 .22998047 .23388672 .23779297 .24169922 .24560547 .24951172 
.OOF .19116211 .19506836 .19897461 .20288086 .20678711 .21069336 .21459961 .21850586 .22241211 .22631836 .23022461 .23413086 .23803711 .24194336 .24584961 .24975586 

Section 1: General Infonnation 1-63 



Decimal to Hexadecimal Conversion Information (cont'd) 

.00 .01 .02 .03 .04 .05 .06 .07 .08 .09 .OA .9B .OC .00 .OE .OF 
.000 .00000000 .00390625 .00781250 .01171875 .01562500 .01953125 .02343750 .02734375 .03125000 .03515625 .03906250 .04296875 .04687500 .05078125 .05468750 .05859375 
.001 .00024414 .00415039 .00805664 .01196289 .01586914 .01977539 .02368164 .02758789 .03149414 .03540039 .03930664 .04321289 .04711914 .05102539 .05493164 .05883789 
.002 .00048828 .00439453 .00830078 .01220703 .01611328 .02001953 .02392578 .02783203 .03173828 .03564453 .03955078 .04345703 .04736328 .05126953 .05517578 .05908203 
.003 .00073242 .00463867 .00854492 .01245117 .01635742 .02026367 .02416992 .02807617 .03198242 .03588867 .03979492 .04370117 .04760742 .05151367 .05541992 .05932617 
.004 .00097656 .00488281 .00878906 .01269531 .01660156 .02050781 .02441406 .02832031 .03222656 .03613281 .04003906 .04394531 .04785156 .05175781 .05566406 .05957031 
.005 .00122070 .00512695 .00903320 .01293945 .01684570 .02075195 .02465820 .02856445 .03247070 .03637695 .04028320 .04418945 .04809570 .05200195 .05590820 .05981445 
.006 .00146484 .00537109 .00927734 .01318359 .01708984 .02099609 .02490234 .02880859 .03271484 .03662109 .04052734 .04443359 .04833984 .05224609 .05615234 .06005859 
.007 .00170898 .00561523 .00952148 .01342773 .01733398 .02124023 .02514648 .02905273 .03295898 .03686523 .04077148 .04467773 .04858398 .05249023 .05639648 .06030273 
.008 .00195313 .00585938 .00976563 .01367188 .01757813 .02148438 .02539063 .02929688 .03320313 .03710938 .04101563 .04492188 .04882813 .05273438 .05664063 .06054688 
.009 .00219727 .00610352 .01000977 .01391602 .01782227 .02172852 .02563477 .02954102 .03344727 .03735352 .04125977 .04516602 .04907227 .05297852 .05688477 .06079102 
.OOA .00244141 .00634766 .01025391 .01416016 .01806641 .02197266 .02587891 .02978516 .03369141 .03759766 .04150391 .04541016 .04931641 .05322266 .05712891 .06103516 
.006 .00268555 .00659180 .01049805 .01440430 .01831055 .02221680 .02612305 .03002930 .03393555 .03784180 .04174805 .04565430 .04956055 .05346680 .05737305 .06127930 
.DOC .00292969 .00683594 .01074219 .01464844 .01855469 .02246094 .02636719 .03027344 .03417969 .03808594 .04199219 .04589844 .04980469 .05371094 .05761719 .06152344 
.000 .00317383 .00708008 .01098633 .01489258 .01879883 .02270508 .02661133 .03051758 .03442383 .03833008 .04223633" .04614258 .05004883 .05395508 .05786133 .06176758 
.OOE .00341797 .00732422 .01123047 .01513672 .01904297 .02294922 .02685547 .03076172 .03466797 .03857422 .04248047 .04638672 .05029297 .05419922 .05810547 .06201172 
.OOF .00366211 .00756836 .01147461 .01538086 .01928711 .02319336 .02709961 .03100586 .03491211 .03881836 .04272461 .04663086 .05053711 .05444336 .05834961 .06225586 

.IU .Ii • I;! .14 .15 .16 .17 .18 .19 .IA .18 .1C .10 .IE • IF 
.000 .06250000 .06640625 .07031250 .07421875 .07812500 .08203125 .08593750 .08984375 .09375000 .09765625 .10156250 .10546875 .10937500 .11328125 .11718750 .12109375 
.001 .06274414 .06665039 .07055664 .07446289 .07836914 .08227539 .08618164 .09008789 .09399414 .09790039 .10180664 .10571289 .10961914 .11352539 .11743164 .12133789 
.002 .06298828 .06689453 .07080078 .07470703 .07861328 .08251953 .08642578 .09033203 .09423828 .09814453 .10205078 .10595703 .10986328 .11376953 .11767578 .12158203 
.003 .06323242 .06713867 .07104492 .07495117 .07885742 .08276367 .08666992 .09057617 .09448242 .09838867 .10229492 .10620117 .11010742 .11401367 .11791992 .12182617 
.004 .06347656 .06738281 .07128906 .07519531 .07910156 .08300781 .08691406 .09082031 .09472656 .09863281 .10253906 .10644531 .11035156 .11425781 .11816406 .12207031 
.005 .06372070 .06762695 .07153320 .07543945 .07934570 .08325195 .08715820 .09106445 .09497070 .09887695 .10278320 .10668945 .11059570 .11450195 .11840820 .12231445 
.006 .06396484 .06787109 .07177734 .07568359 .07958984 .08349609 .08740234 .09130859 .09521484 .09912109 .10302734 .10693359 .11083984 .11474609 .11865234 .12255859 
.007 .06420898 .06811523 .07202148 .07592773 .07983398 .08374023 .08764648 .09155273 .09545898 .09936523 .10327148 .10717773 .11108398 .11499023 .11889648 .12280273 
.008 .06445313 .06835938 .07226563 .07617188 .08007813 .08398438 .08789063 .09179688 .09570313 .09960938 .10351563 .10742188 .11132813 .11523438 .11914063 .12304688 
.009 .06469727 .06860352 .07250977 .07641602 .08032227 .08422852 .08813477 .09204102 .09594727 .09985352 .10375977 .10766602 .11157227 .11547852 .11938477 .12329102 
.OOA .06494141 .06884766 .07275391 .07666016 .08056641 .08447266 .08837891 .09228516 .09619141 .10009766 .10400391 .10791016 .11181641 .11572266 .11962891 .12353516 
.008 .06518555 .06909180 .07299805 .07690430 .08081055 .08471680 .08862305 .09252930 .09643555 .10034180 .10424805 .10815430 .11206055 .11596680 .11987305 .12377930 , 
.DOC .06542969 .06933594 .07324219 .07714844 .08105469 .08496094 .08886719 .09277344 .09667969 .10058594 .10449219 .10839844 .11230469 .11621094 .12011719 .12402344 
.000 .06567383 .06958008 .07348633 .07739258 .08129883 .08520508 .08911133 .09301758 .09692383 .10083008 .10473633 .10864258 .11254883 .11645508 .12036133 .12426758 
;OOE .06591797 .06982422 .07373047 .07763672 .08154297 .08544922 .08935547 .09326172 .09716797 .10107422 .10498047 .10888672 .11279297 .11669922 .12060547 .12451172 
.OOF .06616211 .07006836 .07397461 .07788086 .08178711 .08569336 .08959961 .09350586 .09741211 .10131836 .10522461 10913086 .11303711 .11694336 .12084961 .12475586 

.20 .21 .22 .23 .24 .25 .26 .27 .28 .29 .2A .28 .2C .20 .2E .2F 
.000 .12500000 .12890625 • .13281250 .13671875 .14062500 ,14453125 .14843750 .15234375 .15625000 .16015625 .16406250 .16796875 .17187500 .17578125 .17968750 .18359375 
.001 .12524414 .12915039 .13305664 .13696289 .14086914 .14477539 .14868164 .15258789 .15649414 .16040039 .16430664 .16821289 .17211914 .17602539 .17993164 .18383789 
.002 .12548828 .12939453 .13330078 .13720703 .14111328 .14501953 .14892578 .15283203 .15673828 .16064453 .16455078 .16845703 .17236328 .17626953 .18017578 .18408203 
.003 .12573242 .12963867 .13354492 .13745117 .14135742 .14526367 .14916992 .15307617 .15698242 .16088867 .16479492 .16870117 .17260742 .17651367 .18041992 .18432617 
.004 .12597656 .12988281 .13378906 .13769531 .14160156 .14550781 .14941406 .15332031 .15722656 .16113281 .16503906 .16894531 .17285156 .17675781 .18066406 .18457031 
.005 .12622070 .13012695 .13403320 .13793945 .14184570 .14575]95 .14965820 .15356445 .15747070 .16137695 .16528320 .16918945 .17309570 .17700195 .18090820 .18481445 
.006 .12646484 .13037109 .13427734 .13818359 .14208984 .14599609 .14990234 .15380859 .15771484 .16162109 .16552734 .16943359 .17333984 .17724609 .18115234 .18505859 
.007 .12670898 .13061523 .13452148 .13842773 .14233398 .14624023 .15014648 .15405273 .15795898 .16186523 .16577148 .16967773 .17358398 .17749023 .18139648 .18530273 
.008 .12695313 .13085938 .13476563 .13867188 .14257813 .14648438 .15039063 .15429688 .15820313 .16210938 .16601563 .16992188 .17382813 .17773438 .18164063 .18554688 
.009 .12719727 .13110352 .13500977 .13891602 .14282227 .14672852 .15063477 .15454102 .15844727 .16236352 .16625977 .17016602 .17407227 .17797852 .18188477 .18579102 
.OOA .12744141 .13134766 .13525391 .13916016 .14306641 .14697266 .15087891 .15478516 .15869141 .16259766 .16650391 .17041016 .17431641 .17822266 .18212891 .18603516 
.008 .12768555 .13159180 .13549805' .13940430 .14331055 .14721680 .15112305 .15502930 .15893555 .16284180 .16674805 .17065430 .17456055 .17846680 .18237305 .18627930 
.DOC .12792969 .13183594 .13574219 .13964844 .14355469 .14746094 .15136719 .15527344 .15917969 .16308594 .16699219 .17089844 .17480469 .17871094 .18261719 .18652344 
.000 .12817383 .13208008 .13598633 .13989258 .14379883 .14770508 .15161133 .15551758 .15942383 .16333008 .16723633 .17114258 .17504883 .17895508 .18286133 .18676758 
.OOE .12841797 .13232422 .13623047 .14013672 .14404297 .14794922 .15185547 .15576172 .15966797 .16357422 .16748047 .17138672 .17529297 .17919922 .18310547 :::~~: ! .OOF .12866211 .13256836 .13647461 .14038086 .14428711 .14819336 .15209961 .15600586 .15991211 .16381836 .16772461 .17163086 .17553711 .17944336 .18334961 

.30 .31 .32 .33 .34 .35 .36 .37 .38 .39 .3A .38 .;.l(.; .;!U .;!t .3F 
.000 .18750000 .19140625 .19531250 .19921875 .20312500 .20703125 .21093750 .21484375 .21875000 .22265625 .2:.1656:.150 .23046875 .23437500 .23828125 .24218750 .24609375 
.001 .18774414 .19165039 .19555664 .19946289 .20336914 .20727539 .21118164 .21508789 .21899414 .22290039 .22680664 .23071289 .23461914 .23852539 .24243164 .24633789 
.002 .18798828 .19189453 .19580078 .19970703 .20361328 .20751953 .21142578 .21533203 .21923828 .22314453 .22705078 23095703 .23486328 .23876953 .24267578 .24658203 
.003 .18823242 .19213867 .19604492 .19995117 .20385742 .20776367 .21166992 .21557617 .21948242 .22338867 .22729491 .23120117 .23510742 .23901367 .24291992 .24682617 
.004 .18847656 .19238281 .19628906 .20019531 .20410156 .20800781 .21191406 .21582031 .21972656 .22363281 .22753906 .23144531 .23535156 .23925781 .24316406 .24707031 
.005 .18872070 .19262695 .19653320 .20043945 .20434570 .20825195 .21215820 .21606445 .21997070 .22387695 .22718320 .23168945 .23559570 .23950195 .24340820 .24731445 
.006 .18896.484 .19287109 .19677734 .20068359 .20458984 .20849609 .21240234 .21630859 .22021484 .22412109 .22802734 .23193359 .23583984 .23974609 .24365234 .24755859 
.007 .18920898 .19311523 .19702148 .20092773 .20483398 .20874023 .21264648 .21655273 .22045898 .22436523 .228':17148 .23217773 .23608398 .23999023 .24389648 .24780273 
.008 .18945313 .l9335938 .19726563 .20117188 .20507813 .20898438 .21289063 .21679688 .22070313 .22460938 .22851563 .23242188 .23632813 .24023438 .24414063 .24804688 
.009 .18969727 .19360352 .19750971 .20141602 .20532227 .20922852 .21313477 .21704102 .22094727 .22485352 .22875977 .23266602 .23657227 .24047852 .24438477 .24829102 
.OOA .18994141 .19384766 .19775391 .20166016 " .20556641 .20947266 .21337891 .21728516 .22119141 .22509766 .22900391 .23291016 .23681641 .24072266 .24462891 .24853516 
.008 .19018555 .19409180 .19799805 .20190430 .20581055 .20971680 .21362305 .21752930 .22143555 .22534180 .22924805 .23315430 .23706055 .24096680 .24487305 .24877930 
.DOC .19042969 .19433594 •• 19824219 .20214844 .20605469 .20996094 .21386719 .21777344 .22167969 .22558594 .22949219 .23339844 .23730469 .24121094 .24511719 .24902344 
.000 .19067383 .19458008 ,19848633 .20239258 .20629883 .21020508 .21411133 .21801758 .22192383 .22583008 .22973633 .23364258 .23754883 .24145508 .24536133 .24926758 
.OOE .19091797 .19482422 .19873047 .20263672 .20654297 .21044922 .21435547 .21826172 .22216797 .22607422 .22998047 .23388672 .23779297 .24169922 .24560547 .24951172 
.OOF .19116211 .19506836 .19897461 .20288086 .20678711 .21069336 .21459961 .21850586 .22241211 .22631836 .23022461 .23413086 .23803711 .24194336 .24584961 .24975586 

Section 1: General Infonnation 1-63 



Decimal to Hexadecimal Conversion Information (cont'd) 

.40 .41 .42 .43 .44 .45 .46 .47 .48 .49 .4A .48 .4C .40 .4E 4F 
.000 .25000000 .25390625 .25781250 .26171875 .26562500 .26953125 .27343750 .27734375 .28125000 .28515625 .28906250 .29296875 .29687500 .30078125 .30468750 .30859375 
.001 .25024414 .25415039 .25805664 .26196289 .2658691.4 .26977539 .27368164 .27758789 .28149414 .28540039 .28930664 .29321289 .29711914 .30102529 .30493164 .30883789 
.002 .25048828 .25439453 .25830078 .26220703 .26611328 .27001953 .27392578 .27783203 .28173828 .28564453 .28955078 .29345703 .29736328 .30126953 .30517578 .30908203 
.003 .25073242 .25463867 .25854492 .26245117 .26635742 .27026367 .27416992 .27807617 .28198242 .28588867 .28979492 .29370117 .29760742 .30151367 .30541992 .30932617 
.004 .25097656 .25488281 .25878906 .26269531 .26660156 . ~7050781 .27441406 .27832031 .28222656 .28613281 .29003906 .29394531 .29785156 .30175781 .30566406 .30957031 
.005 .25122070 .25512695 .25903320 .26293945 .26684570 .27075195 .27465820 .27856445 .28247070 .28637695 .29028320 .29418945 .29809570 .30200195 .30590820 .30981445 
.006 .25146484 .25537109 .25927734 .26318359 .26708984 .27099609 .27490234 .27880859 .28271484 .28662109 .29052734 .29443359 .29833984 .30224609 .30615234 .31005859 
.007 .25170898 .25561523 .25952148 .26342773 .26733398 .27124023 .27514648 .27905273 .28295898 .28686523 .29077148 . 29467m .29858398 .30249023 .30639648 .31030273 
.008 .25195313 .25585938 .25976563 .26367188 .26757813 .27148438 .27539063 .27929688 .28320313 .28710938 .29101563 .29492188 .29882813 .30273438 .30664063 .31054688 
.009 .25219727 .25610352 .26000977 .26391602 .26782227 .27172852 .27563477 .27954102 .28344727 .28735352 .29125977 .29516602 .29907227 .30297852 .30688477 .31079102 
.OOA .25244141 .25634766 .26025391 .26416016 .26806641 .27197266 .27587891 .27978516 .28369141 .28759766 .29150390 .29541016 .29931641 .30322266 .30712891 .31103516 
.008 .25268555 .25659180 .26049805 .26440430 .26831055 .27221680 .27612305 .28002930 .28393555 .28784180 .29174805 .29565430 .29956055 .30346680 .30737305 .31127930 
.OOC .25292969 .25683594 .26074219 .26464844 .26855469 .27246094 .27636719 .28027344 .28417969 .28808594 .29199219 .29589844 .29980469 .30371094 .30761719 .31152344 
.000 .25317383 .25708008 .26098633 .26489258 .26879883 .27270508 .27661133 .28051758 .28442383 .28833008 .29223633 .29614258 .30004883 .30395508 .30786133 .31176758 
.OOE .25341797 .25732422 .26123047 .26513672 .26904297 .27294922 .27685547 .28076172 .28466797 .28857422 .29248047 .29638672 .30029297 .30419922 .30810547 .31201172 
.OOF .25366211 .25756836 .26147461 .26538086 .26928711 .27319336 .27709961 :28100586 .28491211 .28881836 .29272461 .29663086 .30053711 .30444336 .30834961 .31225586 

.50 .5 .52 .53 .54 .55 .56 .57 .58 .59 .SA .58 .5C .50 .Sf .SF 
.000 .31250000 .31640625 .32031250 .32421875 .32812500 . .33203125 .33593750 .33984375 .34375000 .34765625 .35156250 .35546875 .35937500 .36328125 .36718750 .37109375 
.001 .31274414 .31665039 .32055664 .32446289 .32836914 .33227539 .33618164 .34008789 .34399414 .34790039 .35180664 .35571289 .35961914 .36352539 .36743164 .37133789 
.002 .31298828 .31689453 .32080078 .32470703 .32861328 .33251953 .33642578 .34033203 .34423828 .34814453 .35205078 .35595103 .35986328 .36376953 .36767578 .37158203 
.003 .31323242 .31713867 .32104492 .32495117 .32885742 .33276367 .33666992 .34057617 .34448242 .34838867 .35229492 .35620117 .36010742 .36401367 .36791992 .37182617 
.004 .31347656 .31738281 .32128906 .32519531 .32910156 .33300781 .33691406 .34082031 .34472656 .34863281 .35253906 .35644531 .36035156 .36425781 .36816406 .37201031 
.005 .31372070 .31762695 .32153320 .32543945 .32934570 .33325195 .33715820 .34106445 .34497070 .34887695 .35278320 .35668945 .36059570 .36450195 .36840820 .37231445 
.006 .31396484 .31787109 .32177734 .32568359 .32958984 .33349609 .33740234 .34130859 .34521484 .34912109 .35302734 .35693359 .36083984 .36474609 .36865234 .37255859 
.007 .31420898 .31811523 .32202148 .32592773 .32983398 .33374023 .33764648 .34155273 .34545898 .34936523 .35327148 .35717m .36108398 .36499023 .36889648 .37280273 
.008 .31445313 31835938 .32226563 .32617188 .33007813 .33398438 .33789063 .34179688 .34570313 .34960938 .35351563 .35742188 .36132813 .36523438 .36914063 .3~ 

.009 .31469727 .31860352 .32250977 .32641602 '33032227 .33422852 .33813477 .34204102 .34594727 .34985352 .35375977 .35766602 .36157227 .36547852 .36938477 .-:l7329102 

.OOA .31494141 .31884766 .32275391 .32666016 .33056641 .33447266 .33837891 .34228516 .34619141 .35009766 .35400391 .35791016 .36181641 .36572266 .36962891 .37353516 

.008 .31518555 .31909180 .32299805 .32690430 .33081055 .33471680 .33862305 .34252930 .34643555 .35034180 .35424805 .35815430 .36206055 .36596680 .36987305 .37377930 

.OOC .31542969 .31933594 .32324219 .32714844 .33105469 .33496094 .33886719 .34277344 .34667969 .35058594 .35449219 .35839844 .36230469 .36621094 .37011719 .37402344 

.000 .31567383 .31958008 .32348633 .32739258 .33129883 .33520508 .33911133 .34301758 .34692383 .35083008 .35473633 .35864258 .36254883 .36645508 .37036133 .37426758 
• <JOE .31591797 .31982422 .32373047 .32763672 .33154297 .33544922 .33935547 .34326172 .34716797 .35107422 .35498047 .35888672 .36279297 .36669922 .3i'060547 .37451172 
.OOF .31616211 .32006836 .32397461 .32788086 .33178711 .33569336 .33959961 .34350586 .34741211 .35131836 .35522461 .35913086 .36303711 .36694336 .37084961 .37475586 

.60 .61 .62 .63 .64 .65 .66 .67 .68 .69 .6A .68 .0(. .60 .6f .61' 
.000 .37500000 .37890625 .38281250 .38671875 .39062500 .39453125 .39843750 .40234375 .40625000 .41015625 .414062.50 .41796875 .42187500 .42578125 .42968750 .43359375 
.001 .37524414 .37915039 .38305664 .38696289 .39086914 .39477539 .39868164 .40258789 .40649414 .41040039 .41430664 .41821289 .42211914 .42602539 .42993164 .43383789 
.002 .37548828 .37939453 .38330078 .38720703 .39111328 .39501953 .39892578 .40283203 .40673828 .41064453 .41455078 .41845703 .42236328 .42626953 .43017578 .43408203 
.003 .37573242 .37963867 .38354492 .38745117 .39135742 .39526367 .39916992 .40307617 .40698242 .41088867 .41479492 .41870117 .42260742 .42651367 .43041992 .43432617 
.004 .37597656 .37988281 .38378906 .38769531 .39160156 .39550781 .39941406 .40332031 .40722656 .41113281 .41503906 .41894531 .42285156 .42675781 .43066406 .43457031 
.005 .37622010 .38012695 .38403320 .38793945 .39184570 .39575195 .39965820 .40356445 .40741070 .41137695 .41528320 .41918945 .42309570 .42700195 .43090820 .43481445 
.006 .37646484 .38037109 .38427734 .38818359 .39206984 .39599609 .39990234 .40380859 .40771484 .41162109 .41552734 .41943359 .42333984 .42724609 .43115234 • 435C5859 
.007 .37670898 .38061523 .38452148 .38842773 .39233398 .39624023 .40014648 .40405273 .40795898 .41186523 .41577148 .41967773 .42358398 .42749023 .431396.48 .43530273 
.008 .37695313 .38085938 .38476563 .38867188 .39257813 .39648438 .40039063 .40429688 .40820313 .41210938 .41601563 .41992188 .42382813 .42773438 .43164063 .42554688 
.009 .37719727 .38110352 .38500977 .38891602 .39282227 .39672852 .40063477 .40454102 .40844727 .41235352 .41625977 .42016602 .42407227 .42797852 .43188477 .43579102 
.OOA .37744141 .38134766 .38525391 .38916016 .39306641 .39697266 .40087891 .40478516 .40869141 .41259766 .41650391 .42041016 .42431641 .42822266 .43212891 .43603516 
.008 .37768555 .38159180 .38549805 .38940430 .39331055 .39721680 .40112305 .40502930 .40893555 .41284180 .41674805 .42065430 .42456055 .42846680 .43237305 .43627930 
.OOC .37792969 .38183594 .38574219 .3896.4844 .39355469 .39746094 .40136719 .40527344 .40917969 .41308594 .41699219 .42089844 .42480469 .42871094 :43261719 .43652344 
.000 .37817383 .38208008 .38598633 .38989258 .39379883 .39710508 .40161133 .40551758 .40942383 .41333008 .41723633 .42114258 .42504883 .42895508 .43286133 .43676758 
.OOE .37841797 .38232422 .38623047 .39013672 .39404297 .39794922 .40185547 .40576172 .40966797 .41357422 .41748047 .42138672 .42529297 .42919922 .43310547 .43701172 
.OOF .37866211 .38256836 .38647461 .39038086 .39428711 .39819336 .40209961 .40600586 .40991211 .41381836 .41772461 .42163086 .42553711 .42944336 .43334961 .43725586 

.70 .71 .72 .73 oZ4 .75 .76 .77 .78 .79 .7A .78 .1<... .70 .rIO .7F 
.000 .43750000 .44140625 .44531250 .44921875 .45312500 .45703125 .46093750 .46484375 .46875000 .47265625 .~765625O .48046575 .48437500 .48828125 .49218750 .49609375 
.001 .43774414 .44165039 .44555664 .44946289 .45336914 .45727539 .46118164 .46508789 .46899414 .47290039 .47680664 .48071289 .48461914 .48852539 .49243164 .49633789 
.002 .43798828 .44189453 .44580078 .44970703 .45361328 .45751953 .46142578 .46533203 .46923828 .47314453 .47705078 .48095703 .48486328 .48876953 .49267578 .49658203 
.003 .43823242 .44213867 .44604492 .44995117 .45385742 .45776367 .46166992 .46557617 .46948242 .47338867 .47729492 .48120117 .48510742 .48901367 .49291992 .49682617 
.004 .43847656 .44238281 .44628906 .45019531 .45410156 .45800781 .46191406 .46582031 .46972656 .47363281 .47753906 .48144531 .48535156 .48925781 .49316406 .49707031 
.005 .43872070 .44262695 .44653320 .45043945 .45434570 .45825195 .46215820 .46606445 .46997070 .47387695 .47778320 .48168945 .48559510 .48950195 .49340820 .49731445 
.006 .43896484 .44287109 .44677734 .45068359 .45458984 .45849609 .46240234 .46630859 .47021484 .47412109 .47802734 .48193359 .48583984 .48974609 .49365234 .49755859 
.007 .43920898 .44311523 .44702148 .45092773 .45483398 .45874023 .46264648 .46655273 .47045898 .47436523 .47827148 .48217775 .48608398 .48999023 .49389648 .49780273 
.008 .43945313 .44335938 .44726563 .45117188 .45507813 .45898439 .46289063 .46679688 .47070313 .47460938 .47851563 .48242188 .48632813 .49023438 .49414063 .49804688 
.009 .43969727 .44360352 .44750977 .45141602 .45532227 .45922852 .46313477 .46704102 .47094727 .47485352 .47875977 .48266602 .48657227 .49047852 .49438477 .49829102 
.OOA .43994141 .44384766 .44775391 .45166016 .45556641 .45947266 .46337891 .46728516 .47119141 .47509766 .47900391 .48291016 .48681641 .49072266 .49462891 ,49853516 
.OOB .44018555 .44409180 .44799805 .45190430 .45581055 .45971680 .46362305 .46752930 .47143555 .47534180 .47924805 .48315430 .48706055 .49096680 .49487305 .49877930 
.OOC .44042969 .4~A33594 .44824219 .45214844 .45605469 .45996094 .46386719 .46777344 .47167969 .47558594 .47949219 .48339844 .48730469 .49121094 .49511719 .49902344 
.000 .44067383 .44458008 .44848633 .45239258 .45629883 .46020508 .46411133 .46801758 .47192383 .47583008 .47973633 .48364258 .48754883 .49145508 .49536133 .49926758 
.OOE .44091797 .44482422 .44873047 .45263672 .45654297 . .46044922 .46435547 .46826172 .47216797 .47607422 .47998047 .48388672 .48779297 .49169922 .49560547 .49951172 
.OOF .44116211 .44506836 .44897461 .45288086 .45678711 .46069336 .46459961 .46850586 .47241211 .47631836 .48022461 .48413086 .48803711 .49194336 .49584961 .49975586 

1·64 eS{VSl Programmer's Reference Digest 



Decimal to Hexadecimal Conversion Information (cont'd) 

.40 .41 .42 .43 .44 .45 .46 .47 .48 .49 .4A .48 .4C .40 .4E 4F 
.000 .25000000 .25390625 .25781250 .26171875 .26562500 .26953125 .27343750 .27734375 .28125000 .28515625 .28906250 .29296875 .29687500 .30078125 .30468750 .30859375 
.001 .25024414 .25415039 .25805664 .26196289 .2658691.4 .26977539 .27368164 .27758789 .28149414 .28540039 .28930664 .29321289 .29711914 .30102529 .30493164 .30883789 
.002 .25048828 .25439453 .25830078 .26220703 .26611328 .27001953 .27392578 .27783203 .28173828 .28564453 .28955078 .29345703 .29736328 .30126953 .30517578 .30908203 
.003 .25073242 .25463867 .25854492 .26245117 .26635742 .27026367 .27416992 .27807617 .28198242 .28588867 .28979492 .29370117 .29760742 .30151367 .30541992 .30932617 
.004 .25097656 .25488281 .25878906 .26269531 .26660156 . ~7050781 .27441406 .27832031 .28222656 .28613281 .29003906 .29394531 .29785156 .30175781 .30566406 .30957031 
.005 .25122070 .25512695 .25903320 .26293945 .26684570 .27075195 .27465820 .27856445 .28247070 .28637695 .29028320 .29418945 .29809570 .30200195 .30590820 .30981445 
.006 .25146484 .25537109 .25927734 .26318359 .26708984 .27099609 .27490234 .27880859 .28271484 .28662109 .29052734 .29443359 .29833984 .30224609 .30615234 .31005859 
.007 .25170898 .25561523 .25952148 .26342773 .26733398 .27124023 .27514648 .27905273 .28295898 .28686523 .29077148 . 29467m .29858398 .30249023 .30639648 .31030273 
.008 .25195313 .25585938 .25976563 .26367188 .26757813 .27148438 .27539063 .27929688 .28320313 .28710938 .29101563 .29492188 .29882813 .30273438 .30664063 .31054688 
.009 .25219727 .25610352 .26000977 .26391602 .26782227 .27172852 .27563477 .27954102 .28344727 .28735352 .29125977 .29516602 .29907227 .30297852 .30688477 .31079102 
.OOA .25244141 .25634766 .26025391 .26416016 .26806641 .27197266 .27587891 .27978516 .28369141 .28759766 .29150390 .29541016 .29931641 .30322266 .30712891 .31103516 
.008 .25268555 .25659180 .26049805 .26440430 .26831055 .27221680 .27612305 .28002930 .28393555 .28784180 .29174805 .29565430 .29956055 .30346680 .30737305 .31127930 
.OOC .25292969 .25683594 .26074219 .26464844 .26855469 .27246094 .27636719 .28027344 .28417969 .28808594 .29199219 .29589844 .29980469 .30371094 .30761719 .31152344 
.000 .25317383 .25708008 .26098633 .26489258 .26879883 .27270508 .27661133 .28051758 .28442383 .28833008 .29223633 .29614258 .30004883 .30395508 .30786133 .31176758 
.OOE .25341797 .25732422 .26123047 .26513672 .26904297 .27294922 .27685547 .28076172 .28466797 .28857422 .29248047 .29638672 .30029297 .30419922 .30810547 .31201172 
.OOF .25366211 .25756836 .26147461 .26538086 .26928711 .27319336 .27709961 :28100586 .28491211 .28881836 .29272461 .29663086 .30053711 .30444336 .30834961 .31225586 

.50 .5 .52 .53 .54 .55 .56 .57 .58 .59 .SA .58 .5C .50 .Sf .SF 
.000 .31250000 .31640625 .32031250 .32421875 .32812500 . .33203125 .33593750 .33984375 .34375000 .34765625 .35156250 .35546875 .35937500 .36328125 .36718750 .37109375 
.001 .31274414 .31665039 .32055664 .32446289 .32836914 .33227539 .33618164 .34008789 .34399414 .34790039 .35180664 .35571289 .35961914 .36352539 .36743164 .37133789 
.002 .31298828 .31689453 .32080078 .32470703 .32861328 .33251953 .33642578 .34033203 .34423828 .34814453 .35205078 .35595103 .35986328 .36376953 .36767578 .37158203 
.003 .31323242 .31713867 .32104492 .32495117 .32885742 .33276367 .33666992 .34057617 .34448242 .34838867 .35229492 .35620117 .36010742 .36401367 .36791992 .37182617 
.004 .31347656 .31738281 .32128906 .32519531 .32910156 .33300781 .33691406 .34082031 .34472656 .34863281 .35253906 .35644531 .36035156 .36425781 .36816406 .37201031 
.005 .31372070 .31762695 .32153320 .32543945 .32934570 .33325195 .33715820 .34106445 .34497070 .34887695 .35278320 .35668945 .36059570 .36450195 .36840820 .37231445 
.006 .31396484 .31787109 .32177734 .32568359 .32958984 .33349609 .33740234 .34130859 .34521484 .34912109 .35302734 .35693359 .36083984 .36474609 .36865234 .37255859 
.007 .31420898 .31811523 .32202148 .32592773 .32983398 .33374023 .33764648 .34155273 .34545898 .34936523 .35327148 .35717m .36108398 .36499023 .36889648 .37280273 
.008 .31445313 31835938 .32226563 .32617188 .33007813 .33398438 .33789063 .34179688 .34570313 .34960938 .35351563 .35742188 .36132813 .36523438 .36914063 .3~ 

.009 .31469727 .31860352 .32250977 .32641602 '33032227 .33422852 .33813477 .34204102 .34594727 .34985352 .35375977 .35766602 .36157227 .36547852 .36938477 .-:l7329102 

.OOA .31494141 .31884766 .32275391 .32666016 .33056641 .33447266 .33837891 .34228516 .34619141 .35009766 .35400391 .35791016 .36181641 .36572266 .36962891 .37353516 

.008 .31518555 .31909180 .32299805 .32690430 .33081055 .33471680 .33862305 .34252930 .34643555 .35034180 .35424805 .35815430 .36206055 .36596680 .36987305 .37377930 

.OOC .31542969 .31933594 .32324219 .32714844 .33105469 .33496094 .33886719 .34277344 .34667969 .35058594 .35449219 .35839844 .36230469 .36621094 .37011719 .37402344 

.000 .31567383 .31958008 .32348633 .32739258 .33129883 .33520508 .33911133 .34301758 .34692383 .35083008 .35473633 .35864258 .36254883 .36645508 .37036133 .37426758 
• <JOE .31591797 .31982422 .32373047 .32763672 .33154297 .33544922 .33935547 .34326172 .34716797 .35107422 .35498047 .35888672 .36279297 .36669922 .3i'060547 .37451172 
.OOF .31616211 .32006836 .32397461 .32788086 .33178711 .33569336 .33959961 .34350586 .34741211 .35131836 .35522461 .35913086 .36303711 .36694336 .37084961 .37475586 

.60 .61 .62 .63 .64 .65 .66 .67 .68 .69 .6A .68 .0(. .60 .6f .61' 
.000 .37500000 .37890625 .38281250 .38671875 .39062500 .39453125 .39843750 .40234375 .40625000 .41015625 .414062.50 .41796875 .42187500 .42578125 .42968750 .43359375 
.001 .37524414 .37915039 .38305664 .38696289 .39086914 .39477539 .39868164 .40258789 .40649414 .41040039 .41430664 .41821289 .42211914 .42602539 .42993164 .43383789 
.002 .37548828 .37939453 .38330078 .38720703 .39111328 .39501953 .39892578 .40283203 .40673828 .41064453 .41455078 .41845703 .42236328 .42626953 .43017578 .43408203 
.003 .37573242 .37963867 .38354492 .38745117 .39135742 .39526367 .39916992 .40307617 .40698242 .41088867 .41479492 .41870117 .42260742 .42651367 .43041992 .43432617 
.004 .37597656 .37988281 .38378906 .38769531 .39160156 .39550781 .39941406 .40332031 .40722656 .41113281 .41503906 .41894531 .42285156 .42675781 .43066406 .43457031 
.005 .37622010 .38012695 .38403320 .38793945 .39184570 .39575195 .39965820 .40356445 .40741070 .41137695 .41528320 .41918945 .42309570 .42700195 .43090820 .43481445 
.006 .37646484 .38037109 .38427734 .38818359 .39206984 .39599609 .39990234 .40380859 .40771484 .41162109 .41552734 .41943359 .42333984 .42724609 .43115234 • 435C5859 
.007 .37670898 .38061523 .38452148 .38842773 .39233398 .39624023 .40014648 .40405273 .40795898 .41186523 .41577148 .41967773 .42358398 .42749023 .431396.48 .43530273 
.008 .37695313 .38085938 .38476563 .38867188 .39257813 .39648438 .40039063 .40429688 .40820313 .41210938 .41601563 .41992188 .42382813 .42773438 .43164063 .42554688 
.009 .37719727 .38110352 .38500977 .38891602 .39282227 .39672852 .40063477 .40454102 .40844727 .41235352 .41625977 .42016602 .42407227 .42797852 .43188477 .43579102 
.OOA .37744141 .38134766 .38525391 .38916016 .39306641 .39697266 .40087891 .40478516 .40869141 .41259766 .41650391 .42041016 .42431641 .42822266 .43212891 .43603516 
.008 .37768555 .38159180 .38549805 .38940430 .39331055 .39721680 .40112305 .40502930 .40893555 .41284180 .41674805 .42065430 .42456055 .42846680 .43237305 .43627930 
.OOC .37792969 .38183594 .38574219 .3896.4844 .39355469 .39746094 .40136719 .40527344 .40917969 .41308594 .41699219 .42089844 .42480469 .42871094 :43261719 .43652344 
.000 .37817383 .38208008 .38598633 .38989258 .39379883 .39710508 .40161133 .40551758 .40942383 .41333008 .41723633 .42114258 .42504883 .42895508 .43286133 .43676758 
.OOE .37841797 .38232422 .38623047 .39013672 .39404297 .39794922 .40185547 .40576172 .40966797 .41357422 .41748047 .42138672 .42529297 .42919922 .43310547 .43701172 
.OOF .37866211 .38256836 .38647461 .39038086 .39428711 .39819336 .40209961 .40600586 .40991211 .41381836 .41772461 .42163086 .42553711 .42944336 .43334961 .43725586 

.70 .71 .72 .73 oZ4 .75 .76 .77 .78 .79 .7A .78 .1<... .70 .rIO .7F 
.000 .43750000 .44140625 .44531250 .44921875 .45312500 .45703125 .46093750 .46484375 .46875000 .47265625 .~765625O .48046575 .48437500 .48828125 .49218750 .49609375 
.001 .43774414 .44165039 .44555664 .44946289 .45336914 .45727539 .46118164 .46508789 .46899414 .47290039 .47680664 .48071289 .48461914 .48852539 .49243164 .49633789 
.002 .43798828 .44189453 .44580078 .44970703 .45361328 .45751953 .46142578 .46533203 .46923828 .47314453 .47705078 .48095703 .48486328 .48876953 .49267578 .49658203 
.003 .43823242 .44213867 .44604492 .44995117 .45385742 .45776367 .46166992 .46557617 .46948242 .47338867 .47729492 .48120117 .48510742 .48901367 .49291992 .49682617 
.004 .43847656 .44238281 .44628906 .45019531 .45410156 .45800781 .46191406 .46582031 .46972656 .47363281 .47753906 .48144531 .48535156 .48925781 .49316406 .49707031 
.005 .43872070 .44262695 .44653320 .45043945 .45434570 .45825195 .46215820 .46606445 .46997070 .47387695 .47778320 .48168945 .48559510 .48950195 .49340820 .49731445 
.006 .43896484 .44287109 .44677734 .45068359 .45458984 .45849609 .46240234 .46630859 .47021484 .47412109 .47802734 .48193359 .48583984 .48974609 .49365234 .49755859 
.007 .43920898 .44311523 .44702148 .45092773 .45483398 .45874023 .46264648 .46655273 .47045898 .47436523 .47827148 .48217775 .48608398 .48999023 .49389648 .49780273 
.008 .43945313 .44335938 .44726563 .45117188 .45507813 .45898439 .46289063 .46679688 .47070313 .47460938 .47851563 .48242188 .48632813 .49023438 .49414063 .49804688 
.009 .43969727 .44360352 .44750977 .45141602 .45532227 .45922852 .46313477 .46704102 .47094727 .47485352 .47875977 .48266602 .48657227 .49047852 .49438477 .49829102 
.OOA .43994141 .44384766 .44775391 .45166016 .45556641 .45947266 .46337891 .46728516 .47119141 .47509766 .47900391 .48291016 .48681641 .49072266 .49462891 ,49853516 
.OOB .44018555 .44409180 .44799805 .45190430 .45581055 .45971680 .46362305 .46752930 .47143555 .47534180 .47924805 .48315430 .48706055 .49096680 .49487305 .49877930 
.OOC .44042969 .4~A33594 .44824219 .45214844 .45605469 .45996094 .46386719 .46777344 .47167969 .47558594 .47949219 .48339844 .48730469 .49121094 .49511719 .49902344 
.000 .44067383 .44458008 .44848633 .45239258 .45629883 .46020508 .46411133 .46801758 .47192383 .47583008 .47973633 .48364258 .48754883 .49145508 .49536133 .49926758 
.OOE .44091797 .44482422 .44873047 .45263672 .45654297 . .46044922 .46435547 .46826172 .47216797 .47607422 .47998047 .48388672 .48779297 .49169922 .49560547 .49951172 
.OOF .44116211 .44506836 .44897461 .45288086 .45678711 .46069336 .46459961 .46850586 .47241211 .47631836 .48022461 .48413086 .48803711 .49194336 .49584961 .49975586 

1·64 eS{VSl Programmer's Reference Digest 



Decimal to Hexadecimal Conversion Information (cont'd) 
.80 .Bl .B2 _83 _8.4 _1!5 ~86 .87 .88 .89 .SA-- - .88 ._SC .80 .BE .SF 

.000 .5lOOOOOO .50390625 • .50781250 .51171875 .51562500 .51953125 .523437.50 .52734375 .53125000 .53515625 .53906250 .54296875 .54687500 .5.5078125 .554687.50 .55859375 

.001 .5002#14 .50415039 .50805664 .51196289 .51586914 .51977539 .52368164 .52758789 .53149414 .53540039 .53930664 .54321289' .5471\914 .55102539 .55493164 .SSB83789 

.002 .S0048828 .50439453 • .50830078 .5122>703 .51611328 .52001953 .52392578 .52783203 .53173828 .5356#53 .53955078 .54345703 .54736328 ~55126953 .55517578 .S5908203 

.003 .50073242 .50463867 .50854492 .51245117 .51635742 .52026367 .52416992 .52807617 .53198242 .53588867 .53979492 .543701\7 .54760742 .55151367 .55541992 .55932617 

.004 • .50097656 .S0488281 .50878906 .51269531 .51660156 .520.50781 .52#1406 .52832131 .53222656 .53613281 .54003906 .54394531 .54785156 .55175781 .SS566406 .55957031 

.005 • .50122)70 • .50512695 .S0903320 .51293945 .51684570 .52075195 .52465820 .52856445 .53247070 .53637695 .54028320 .54418945 .54B09570 .SS200195 .5S590820 .55981445 

.006 • .50146484 • .50537109 • .50927734 .51318359 .51i'08984 .S2099609 .52490234 .5288OB59 .53271484 .53662109 .54052734 .54443359 .54833984 .55224609 .55615234 .56005859 

.007 • .50 1 i'0898 • .50561523 .50952148 .51342773 .51733398 .52124023 .52514648 .52905273 .53295898 .53686523 .54077148 .54467773 , .54858398 .55249023 .55639648 .56030273 

.008 • .50195313 • .50585938 .50976563 .51367188 .51757813 .52148438 .52539063 .52929688 .53320313 • 53n0938 .54101563 .54492188 .54882813 .55273438 .S5664063 .56054688 

.009 • .50219727 • .50610352 .51000977 .51391602 .51782227 .52172852 .52563477 .52954102 .533«727 .53735352 .54125977 .54516602 '.54907227 .55297852 .55688477 .56079102 

.OOA • .502#141 .S0634766 .51025391 .51416016 .51806641 .52197266 .52587891 .52978516 .53369141 .53759766 .54150391 .54541016 .54931641 .55322266 .55712891 .56103516 

.008 • .50268555 • .506S9I80 .51049805 .51440430 .51831055 .52221680 .52612305 .53002930 .S3393555 .53784180 .54174805 .54S65430 .54956055 .SS346680 .55737305 .56127930 

.OOC • .50292969 • .50683S94 .51074219 .51464844 .51855469 .52246094 .52636719 .53027344 .53417969 .53808594 .54199219 .54589844 .54980469 .55371094 .55761719 .56152344 

.000 .50317383 • .50i'08008 .51098633 .51489258 .51879883 .522/0508 .52661133 .53051758 .53442383 .53S33008 .~3633 .54614258 .5S004883 .SS395508 .55786133 .56176758 

.OOE • .50341797 • .50732422 .51123047 .51513672 .51904297 .52294922 .52685547 .53076172 .53466797 .53857422 .54248047 .54638672 .5.5029297 .55419922 .55810547 .56201\72 

.001' • .50366211 • .50756836 .51147461 .51538086 .51928711 ,52319336 .52709961 .53100586 53491211 .53881836 .54272461 .546630B6 .5.5053711 .554#336 .55834961 .56225586 
.90 .91 .92 .93 .94 .95 .96 .97 .98 .99 .9A .98 .9C .90 .9E .9F 

.000 .56250000 .56640625 .57031250 .57421875 .57812500 .58203125 .585937.50. .58984375 .5937.5000 .59765625 .60156250 .60546875 .60937500 .61328125 .61718750 .62109375 
.001 .5627#14 .5666.5039 .570SS664 .57446289 .57836914 .58227539 .58618164 .S9008789 .59399414 .59790039 .60180664 .60571289 .60961914 .61352539 .61743164 .62133789 
.002 .56298828 .56689453 .5i'080078 .57470703 .57861328 .58251953 .58642578 .59033203 .59423828 .59814453 .60205078 .60595703 .60986328 .61376953 .61767578 .62158203 
.003 .56323242 .56713867 .57104492 .57495117 .57885742 .58276367 .58666992 .59057617 .59448242 .59838867 .60229492 .606201\7 .61010742 .61401367 .61791992 .62182617 
.004 .56347656 .56738281 .57128906 .57519531 .57910156 .58300781 .58691406 .59082031 .59472656 .59863281 .60253906 .606#531 .61035156 .61425781 .61816406 .622)7031 
.005 :56372070 .56762695 .57153320 .S7543945 :S7934s70 .58325195 .58715820 .5910644S .59497070 .59887695 .60278320 .60668945 .61059570 .614.50195 .61840820 .62231445 
.006 .56396484 .56787109 .57177734 .57568359 .57958984 .58349609 .58740234 .59130859 .59521484 .59912109 .60302734 .60693359 .61083984 .61474609 .61865234 .62255859 
.007 .56420898 .56811523 .57202148 .57592773 .57983398 .58374023 .58764648 .59155273 .59545898 .59936523 .60327148 .60717773 .61\08398 .61499023 .61889648 .62280273 
.008 .56445313 .56835938 .57226563 .57617188 .58007813 .58398438 .58789063 .59179688 .59570313 .S9960938 .60351563 .60742188 .61\32813 .61523438 .61914063 .62304688 
.009 .56469727 .56860352 .S7250977 .57641602 .58032227 .58422852 .58813477 .59204102 .59594727 .S9985352 .60375977 .60766602 .61\57227 .61547852 ,61938477 .62329102 
.OOA .56494141 .56884766 .57275391 .57666016 .58056641 .58#7266 .58837891 .59228516 .59619141 .60009766 .60400391 .60791016 .61\81641 .61572266 .61962891 .62343516 
.008 .56518555 .56909180 .57299805 .57690430 .58081055 .58471680 .58862305 .59252930 .S96435SS .60034180 .60424805 .60815430 .61206055 .61S96680 .61987305 .62377930 
.OOC .56542969 .56933594 .57324219 .57714844 .58105469 .58496094 .58886719 .59277344 .59667969 .60058594 .60#9219 .60839844 .61230469 .61621094 .62011719 .624023# 
.000 .56567383 .569S8008 .57348633 .57739258 .58129883 .58520508 .58911133 .59301758 .59692383 .60083008 .60473633 .60864258 .61254883 .6164SS08 .62036133 .62426758 
.OOE .56591797 .56982422 .57373047 .57763672 .58154297 .58544922 .58935547 .59326172 .59716797 .60107422 .60498047 .60888672 .61279297 .61669922 .62060547 .62451172 
.001' .5661621\ .5i'006836 .57397461 .57788086 .58178711 .58569336 .58959961 .593.50586 .59741211 .60131836 .60522461 .60913086 .61303nI .61694336 .62084961 .62475586 

.AD .Al .A2 .A3 .A4 .AS .A6 .A7 .AS .A9 .M .AB .AC .A .AE .Af 
.000 .62500000 .62890625 .63281250 .63671875 .64062500 .64453125 .64843750 .65234375 .65625000 .66015625 .66406250 .66796875 .67187500 .67578125 .679687.50 .68359375 
.001 .6252#14 .62915039 .63305664 .63696289 .64086914 .6#77539 .64868164 .65258789 .65649414 .66040039 .66430664 .66821289 .67211914 .67602539 .67993164 .68383789 
.002 .62548828 .62939453 .63330078 .63720703 .64111328 .64.501953 .64892578 .65283203 .65673828 .660644S3 .6645.5078 .66845708 .67236328 .67626953 .68017578 .68-408203 
.003 .62573242 .62963867 .63354492 .63745117 .64135742 .64526367 .64916992 .65307617 .65698242 .66088867 .66479492 .66870117 .67260742 .6765'1367 .68041992 .68432617 
.004 .62597656 .62988281 .63378906 .63769531 .64160156 .645.50781 .64941406 .65332031 .65722656 .66113281 .66503906 .66894531 .67285156 .67675781 .68066406 .68457031 
.005 .62622)70 '.63012695 .63403320 .63793945 .64184570 .64575195 .64965820 .65356445 .65747070 .66137695 .66528320 .66918945 .67309570 .67700195 .68090820 .68481445 
.006 .62646484 .63037109 .63427734 .63818359 .64208984 .64599609 .64990234 .6.5000859 .65771484 .66162109 .66552734 .66943359 .67333984 .6m4609 .68115234 .68505859 
.007 .626i'0898 .63061523 .63452148 .63842773 .64233398 .64624023 .6.5014648 .65405273 .65795898 .66186523 .66577148 .66967773 .67358398 .67749023 .68139648 .68530273 
.008 .62695313 .6308S93B .63476563 .63867188 .64257818 .64648438 .6.5039063 .65429688 .65820313 .66210938 .66601563 .66992188 .67382813 .67773438 .68164063 .68554688 
.009 .62719727 .63110352 .63500977 .63891602 .64282227 .64672852 .6S063477 .654"54102 .658#727 .66235352 .66625977 .67016602 .67407227 .67797852 .68188477 .68579102 
'OOA .627#141 .63134766 .63525391 .63916016 .64306641 .64697266 .65087891 .65478516 .65869141 .66259766 .66650391 .67041016 .67431641 .67822266 .68212891 .68603516 
.008 .62768555 .63159180 .63549805 .63940430 .64331055 .64721680 .65112305 .65.502930 .65893555 .66284180 .66674805 .67065430 .67456055 .67846680 .68237305 .68627930 
.OOC .62792969 .63183594 .63574219 .63964844 .64355469 .64746094 .65136719 .65527344 .65917969 .66308594 .66699219 .670898# .67480469 .07871094 .68261719 .686523# 
.000 .62817383 .63208008 .63598633 .63989258 .64379883 .64770508 .65161133 .65551758 .65942383 .66333008 .66723633 .67114258 .67504883 .67895508 .68286133 .68676758 
.OOE .62841797 .63232422 .63623047 .64013672 .64404297 .64794922 .65185547 .65576172 .65966797 .66357422 .66748047 .67138672 .67529297 .67919922 .68310547 .68701172 
.001' .62866211 .63256836 .63647461 .64038086 .64428711 .64819336 65209961 65600586 .65991211 .66381836 .66772461 .67163086 .67553711 .67944336 .68334961 .68725586 

.80 .Bl .B2 .83 .84 .B5 .86 .B7 .88 .B9 .SA .ss .Be .BD .lIt .lIt 

.000 .687.50000 .69140625 .69531250 .69921875 .70312500 .70703125 .710937.50 .71484375 .7187.5000 .72265625 • .72656250 .73046875 .73437500 • 73S28125 .74218750 ' .74609375 

.001 .6877#14 .69165039 .69555664 .69946289 .i'0336914 .70727539 .71118164 .71508780 .71899414 .72290039 .72680664 .73071289 .73461914 .73852539 .74243164 .74633789 

.002 .68798828 .69189453 .69580078 .69970703 .70361328 .70751953 .71142578 .71533203 .71923828 .72314453 .7270.5078 .73095703 .73486328 .73876953 .74267578 -.74658203 

.003 .68823242 .69213867 .• 69604492 .69995117 .i'038S742 .70776367 .71166992 .71557617 .71948242 .72338867 .72729492 .73120117' .73510742 .73901367 .74291992 .74682617 

.004 .68847656 .69238281 .69628906 .70019531 .70410156 .70800781 .71191406 .71582031 .71972656 .72363281 .72753906 .731#531 .73535156 .73925781 .74316406 .74707031 

.005 .68872070 .69262695 .69653320 .70043945 .704345i'O .70825195 .71215820 .7160644S .71997070 .72387695 .72778320 .73168945 .73559570 .739.50195 .7434OB20 .7-4731445 

.006 .68896484 .69287109 .69677734 .70068359 .i'04S89B4 .i'0B49609 .71240234 .71630859 .7202'484 .72412109 .72802734 .73193359 .73583984 .73973609 .74365234 .74755859 

.007 .68920898 .69311523 .69702148 .70092773 .i'0483398 .7087<4023 .71264648 .71655273 .7204S89B .72436523 .72827148 .73217773 .73608398 .73999023 .74389648 .74780273 

.008 .68945313 .69335938 .69726563 .70117188 .i'0.507813 .i'089843B .71289063 .71679688 .72070313 .72460938 .72851563 .73242188 .73632813 .7<4023438 .7#14063 .74804688 

.009 .68969727 .69360352 .69750977 .70141602 .i'0532227 .i'09228S2 .71313477 .71704102 .72094727 .72485352 .72875977 .73266602 .73657227 .74047852 .74438477 .74829102 

.OOA .68994141 .69384766 .69775391 .70166016 .70SS6641 .70947266 .71337891 .71728516 .721191-41 .72511766 .72900391 .73291016 • 73681641 .74072266 . .74462891 .74853516 

.008 .69018555 .69409180 .69799805 .70190430 .70581055 .70971680 .7136230S .71752930 .22143555 .72534180 .72924805 .73315430 .73706055 .74096680 .74487305 .74877930 

.OOC • 69042969 .69433594 .69824219 .70214844 .i'0605469 .i'099609-4 .71386719 . .71777344 .72167969 .7255859-4 .72949219 .73339844 .73730469 .74121094 .74511719 .'74902344 

.000 .69067383 .694SB008 .69848633 .i'0239258 .70629883 .n02OS08 .71411133 .71801758 .72192383 .72583008 .72973633 .73364258 .73754883 • 7414S.508 .74536133 .74926758 

.OOE .69091797 .69482422 .69873047 .i'0263672 .i'0654297 .710#922 .71-435547 .71826172 .72216797 .72607422 .72998047 .73388672 .73779297 .74169922 .74560547 .74951172 

.001' .69116211 .69506836 .69897461 .70288086 .i'0678711 .71069336 .71-459961 .71850586 .72241211 .72631836 .73022461 .73413086 .73803711 .74194336 .74584961 .74975586 

~ction 1: General Infonnation 1 -65 



Decimal to Hexadecimal Conversion Information (cont'd) 
.80 .Bl .B2 _83 _8.4 _1!5 ~86 .87 .88 .89 .SA-- - .88 ._SC .80 .BE .SF 

.000 .5lOOOOOO .50390625 • .50781250 .51171875 .51562500 .51953125 .523437.50 .52734375 .53125000 .53515625 .53906250 .54296875 .54687500 .5.5078125 .554687.50 .55859375 

.001 .5002#14 .50415039 .50805664 .51196289 .51586914 .51977539 .52368164 .52758789 .53149414 .53540039 .53930664 .54321289' .5471\914 .55102539 .55493164 .SSB83789 

.002 .S0048828 .50439453 • .50830078 .5122>703 .51611328 .52001953 .52392578 .52783203 .53173828 .5356#53 .53955078 .54345703 .54736328 ~55126953 .55517578 .S5908203 

.003 .50073242 .50463867 .50854492 .51245117 .51635742 .52026367 .52416992 .52807617 .53198242 .53588867 .53979492 .543701\7 .54760742 .55151367 .55541992 .55932617 

.004 • .50097656 .S0488281 .50878906 .51269531 .51660156 .520.50781 .52#1406 .52832131 .53222656 .53613281 .54003906 .54394531 .54785156 .55175781 .SS566406 .55957031 

.005 • .50122)70 • .50512695 .S0903320 .51293945 .51684570 .52075195 .52465820 .52856445 .53247070 .53637695 .54028320 .54418945 .54B09570 .SS200195 .5S590820 .55981445 

.006 • .50146484 • .50537109 • .50927734 .51318359 .51i'08984 .S2099609 .52490234 .5288OB59 .53271484 .53662109 .54052734 .54443359 .54833984 .55224609 .55615234 .56005859 

.007 • .50 1 i'0898 • .50561523 .50952148 .51342773 .51733398 .52124023 .52514648 .52905273 .53295898 .53686523 .54077148 .54467773 , .54858398 .55249023 .55639648 .56030273 

.008 • .50195313 • .50585938 .50976563 .51367188 .51757813 .52148438 .52539063 .52929688 .53320313 • 53n0938 .54101563 .54492188 .54882813 .55273438 .S5664063 .56054688 

.009 • .50219727 • .50610352 .51000977 .51391602 .51782227 .52172852 .52563477 .52954102 .533«727 .53735352 .54125977 .54516602 '.54907227 .55297852 .55688477 .56079102 

.OOA • .502#141 .S0634766 .51025391 .51416016 .51806641 .52197266 .52587891 .52978516 .53369141 .53759766 .54150391 .54541016 .54931641 .55322266 .55712891 .56103516 

.008 • .50268555 • .506S9I80 .51049805 .51440430 .51831055 .52221680 .52612305 .53002930 .S3393555 .53784180 .54174805 .54S65430 .54956055 .SS346680 .55737305 .56127930 

.OOC • .50292969 • .50683S94 .51074219 .51464844 .51855469 .52246094 .52636719 .53027344 .53417969 .53808594 .54199219 .54589844 .54980469 .55371094 .55761719 .56152344 

.000 .50317383 • .50i'08008 .51098633 .51489258 .51879883 .522/0508 .52661133 .53051758 .53442383 .53S33008 .~3633 .54614258 .5S004883 .SS395508 .55786133 .56176758 

.OOE • .50341797 • .50732422 .51123047 .51513672 .51904297 .52294922 .52685547 .53076172 .53466797 .53857422 .54248047 .54638672 .5.5029297 .55419922 .55810547 .56201\72 

.001' • .50366211 • .50756836 .51147461 .51538086 .51928711 ,52319336 .52709961 .53100586 53491211 .53881836 .54272461 .546630B6 .5.5053711 .554#336 .55834961 .56225586 
.90 .91 .92 .93 .94 .95 .96 .97 .98 .99 .9A .98 .9C .90 .9E .9F 

.000 .56250000 .56640625 .57031250 .57421875 .57812500 .58203125 .585937.50. .58984375 .5937.5000 .59765625 .60156250 .60546875 .60937500 .61328125 .61718750 .62109375 
.001 .5627#14 .5666.5039 .570SS664 .57446289 .57836914 .58227539 .58618164 .S9008789 .59399414 .59790039 .60180664 .60571289 .60961914 .61352539 .61743164 .62133789 
.002 .56298828 .56689453 .5i'080078 .57470703 .57861328 .58251953 .58642578 .59033203 .59423828 .59814453 .60205078 .60595703 .60986328 .61376953 .61767578 .62158203 
.003 .56323242 .56713867 .57104492 .57495117 .57885742 .58276367 .58666992 .59057617 .59448242 .59838867 .60229492 .606201\7 .61010742 .61401367 .61791992 .62182617 
.004 .56347656 .56738281 .57128906 .57519531 .57910156 .58300781 .58691406 .59082031 .59472656 .59863281 .60253906 .606#531 .61035156 .61425781 .61816406 .622)7031 
.005 :56372070 .56762695 .57153320 .S7543945 :S7934s70 .58325195 .58715820 .5910644S .59497070 .59887695 .60278320 .60668945 .61059570 .614.50195 .61840820 .62231445 
.006 .56396484 .56787109 .57177734 .57568359 .57958984 .58349609 .58740234 .59130859 .59521484 .59912109 .60302734 .60693359 .61083984 .61474609 .61865234 .62255859 
.007 .56420898 .56811523 .57202148 .57592773 .57983398 .58374023 .58764648 .59155273 .59545898 .59936523 .60327148 .60717773 .61\08398 .61499023 .61889648 .62280273 
.008 .56445313 .56835938 .57226563 .57617188 .58007813 .58398438 .58789063 .59179688 .59570313 .S9960938 .60351563 .60742188 .61\32813 .61523438 .61914063 .62304688 
.009 .56469727 .56860352 .S7250977 .57641602 .58032227 .58422852 .58813477 .59204102 .59594727 .S9985352 .60375977 .60766602 .61\57227 .61547852 ,61938477 .62329102 
.OOA .56494141 .56884766 .57275391 .57666016 .58056641 .58#7266 .58837891 .59228516 .59619141 .60009766 .60400391 .60791016 .61\81641 .61572266 .61962891 .62343516 
.008 .56518555 .56909180 .57299805 .57690430 .58081055 .58471680 .58862305 .59252930 .S96435SS .60034180 .60424805 .60815430 .61206055 .61S96680 .61987305 .62377930 
.OOC .56542969 .56933594 .57324219 .57714844 .58105469 .58496094 .58886719 .59277344 .59667969 .60058594 .60#9219 .60839844 .61230469 .61621094 .62011719 .624023# 
.000 .56567383 .569S8008 .57348633 .57739258 .58129883 .58520508 .58911133 .59301758 .59692383 .60083008 .60473633 .60864258 .61254883 .6164SS08 .62036133 .62426758 
.OOE .56591797 .56982422 .57373047 .57763672 .58154297 .58544922 .58935547 .59326172 .59716797 .60107422 .60498047 .60888672 .61279297 .61669922 .62060547 .62451172 
.001' .5661621\ .5i'006836 .57397461 .57788086 .58178711 .58569336 .58959961 .593.50586 .59741211 .60131836 .60522461 .60913086 .61303nI .61694336 .62084961 .62475586 

.AD .Al .A2 .A3 .A4 .AS .A6 .A7 .AS .A9 .M .AB .AC .A .AE .Af 
.000 .62500000 .62890625 .63281250 .63671875 .64062500 .64453125 .64843750 .65234375 .65625000 .66015625 .66406250 .66796875 .67187500 .67578125 .679687.50 .68359375 
.001 .6252#14 .62915039 .63305664 .63696289 .64086914 .6#77539 .64868164 .65258789 .65649414 .66040039 .66430664 .66821289 .67211914 .67602539 .67993164 .68383789 
.002 .62548828 .62939453 .63330078 .63720703 .64111328 .64.501953 .64892578 .65283203 .65673828 .660644S3 .6645.5078 .66845708 .67236328 .67626953 .68017578 .68-408203 
.003 .62573242 .62963867 .63354492 .63745117 .64135742 .64526367 .64916992 .65307617 .65698242 .66088867 .66479492 .66870117 .67260742 .6765'1367 .68041992 .68432617 
.004 .62597656 .62988281 .63378906 .63769531 .64160156 .645.50781 .64941406 .65332031 .65722656 .66113281 .66503906 .66894531 .67285156 .67675781 .68066406 .68457031 
.005 .62622)70 '.63012695 .63403320 .63793945 .64184570 .64575195 .64965820 .65356445 .65747070 .66137695 .66528320 .66918945 .67309570 .67700195 .68090820 .68481445 
.006 .62646484 .63037109 .63427734 .63818359 .64208984 .64599609 .64990234 .6.5000859 .65771484 .66162109 .66552734 .66943359 .67333984 .6m4609 .68115234 .68505859 
.007 .626i'0898 .63061523 .63452148 .63842773 .64233398 .64624023 .6.5014648 .65405273 .65795898 .66186523 .66577148 .66967773 .67358398 .67749023 .68139648 .68530273 
.008 .62695313 .6308S93B .63476563 .63867188 .64257818 .64648438 .6.5039063 .65429688 .65820313 .66210938 .66601563 .66992188 .67382813 .67773438 .68164063 .68554688 
.009 .62719727 .63110352 .63500977 .63891602 .64282227 .64672852 .6S063477 .654"54102 .658#727 .66235352 .66625977 .67016602 .67407227 .67797852 .68188477 .68579102 
'OOA .627#141 .63134766 .63525391 .63916016 .64306641 .64697266 .65087891 .65478516 .65869141 .66259766 .66650391 .67041016 .67431641 .67822266 .68212891 .68603516 
.008 .62768555 .63159180 .63549805 .63940430 .64331055 .64721680 .65112305 .65.502930 .65893555 .66284180 .66674805 .67065430 .67456055 .67846680 .68237305 .68627930 
.OOC .62792969 .63183594 .63574219 .63964844 .64355469 .64746094 .65136719 .65527344 .65917969 .66308594 .66699219 .670898# .67480469 .07871094 .68261719 .686523# 
.000 .62817383 .63208008 .63598633 .63989258 .64379883 .64770508 .65161133 .65551758 .65942383 .66333008 .66723633 .67114258 .67504883 .67895508 .68286133 .68676758 
.OOE .62841797 .63232422 .63623047 .64013672 .64404297 .64794922 .65185547 .65576172 .65966797 .66357422 .66748047 .67138672 .67529297 .67919922 .68310547 .68701172 
.001' .62866211 .63256836 .63647461 .64038086 .64428711 .64819336 65209961 65600586 .65991211 .66381836 .66772461 .67163086 .67553711 .67944336 .68334961 .68725586 

.80 .Bl .B2 .83 .84 .B5 .86 .B7 .88 .B9 .SA .ss .Be .BD .lIt .lIt 

.000 .687.50000 .69140625 .69531250 .69921875 .70312500 .70703125 .710937.50 .71484375 .7187.5000 .72265625 • .72656250 .73046875 .73437500 • 73S28125 .74218750 ' .74609375 

.001 .6877#14 .69165039 .69555664 .69946289 .i'0336914 .70727539 .71118164 .71508780 .71899414 .72290039 .72680664 .73071289 .73461914 .73852539 .74243164 .74633789 

.002 .68798828 .69189453 .69580078 .69970703 .70361328 .70751953 .71142578 .71533203 .71923828 .72314453 .7270.5078 .73095703 .73486328 .73876953 .74267578 -.74658203 

.003 .68823242 .69213867 .• 69604492 .69995117 .i'038S742 .70776367 .71166992 .71557617 .71948242 .72338867 .72729492 .73120117' .73510742 .73901367 .74291992 .74682617 

.004 .68847656 .69238281 .69628906 .70019531 .70410156 .70800781 .71191406 .71582031 .71972656 .72363281 .72753906 .731#531 .73535156 .73925781 .74316406 .74707031 

.005 .68872070 .69262695 .69653320 .70043945 .704345i'O .70825195 .71215820 .7160644S .71997070 .72387695 .72778320 .73168945 .73559570 .739.50195 .7434OB20 .7-4731445 

.006 .68896484 .69287109 .69677734 .70068359 .i'04S89B4 .i'0B49609 .71240234 .71630859 .7202'484 .72412109 .72802734 .73193359 .73583984 .73973609 .74365234 .74755859 

.007 .68920898 .69311523 .69702148 .70092773 .i'0483398 .7087<4023 .71264648 .71655273 .7204S89B .72436523 .72827148 .73217773 .73608398 .73999023 .74389648 .74780273 

.008 .68945313 .69335938 .69726563 .70117188 .i'0.507813 .i'089843B .71289063 .71679688 .72070313 .72460938 .72851563 .73242188 .73632813 .7<4023438 .7#14063 .74804688 

.009 .68969727 .69360352 .69750977 .70141602 .i'0532227 .i'09228S2 .71313477 .71704102 .72094727 .72485352 .72875977 .73266602 .73657227 .74047852 .74438477 .74829102 

.OOA .68994141 .69384766 .69775391 .70166016 .70SS6641 .70947266 .71337891 .71728516 .721191-41 .72511766 .72900391 .73291016 • 73681641 .74072266 . .74462891 .74853516 

.008 .69018555 .69409180 .69799805 .70190430 .70581055 .70971680 .7136230S .71752930 .22143555 .72534180 .72924805 .73315430 .73706055 .74096680 .74487305 .74877930 

.OOC • 69042969 .69433594 .69824219 .70214844 .i'0605469 .i'099609-4 .71386719 . .71777344 .72167969 .7255859-4 .72949219 .73339844 .73730469 .74121094 .74511719 .'74902344 

.000 .69067383 .694SB008 .69848633 .i'0239258 .70629883 .n02OS08 .71411133 .71801758 .72192383 .72583008 .72973633 .73364258 .73754883 • 7414S.508 .74536133 .74926758 

.OOE .69091797 .69482422 .69873047 .i'0263672 .i'0654297 .710#922 .71-435547 .71826172 .72216797 .72607422 .72998047 .73388672 .73779297 .74169922 .74560547 .74951172 

.001' .69116211 .69506836 .69897461 .70288086 .i'0678711 .71069336 .71-459961 .71850586 .72241211 .72631836 .73022461 .73413086 .73803711 .74194336 .74584961 .74975586 

~ction 1: General Infonnation 1 -65 



Decimal to Hexadecimal Conversion Information (cont'd) 

.CO .Cl .C2 .C3 .c" .C5 .C6 .C7 .C8 .C9 .CA .0 .cc .CD .CE .CF 
.000 .75000000 .75390625 .75781250 .76171875 .76562500 . 76953125 .77343750 .77734375 .78125000 .78515625 .78906250 .79296875 .79687500 .80078125 .80468750 .80859:f75 
.001 .75020441" .75-0415039 .7580566.1 .76196289 .76586914 .r6977539 .77368164 .m58789 .7814941" .785-040039 .78930664 .79321289 .79711914 .80102539 .80493164 .80883789 
.002 .75048828 .75-0439453 .75830078 .76220703 .76611328 .7:'001953 .77392578 .77783203 .78173828 .785604453 .78955078 .79345703 .79736328 .80126953 .80517578 .80908203 
.003 .750732"2 .75-0463867 .7585-04492 .76245117 .76635742 .77026367 .77416992 .77807617 .78198242 .78588867 .78979492 .79370117 .79760742 .80151367 ,80541992 .80932617 
.004 .75097656 .75488281 75878906 .76269531 .76660156 .77050781 .770441406 .77832031 .78222656 .78613281 .79003906 .79394531 .79785156 .80175781 .80566406 .80957031 
.005 .75122070 .75512695 .75903320 .76293945 .76684570 .77075195 .77465820 .77856445 .78247070 .78637695 .79028320 .79418945 .79809570 .80200195 .80590820 .809810445 
.006 .75146484 .75537109 .75927734 .76318359 .76701198.1 .77099609 .77490234 .77880859 .78271484 .78662109 .79052734 .79443359 .79833984 .80224609 .80615234 .81005859 
.007 .75170898 .75561523 .75952148 .76342773 .76733398 .77124023 .77514648 .77905273 .78295898 .78686523 .79077148 .79467773 .79858398 .80249023 .80639648 .81030273 
.008 .75195313 .75585938 .75976563 .76367188 .76757813 .77148438 .77539063 .77929688 .78320313 .78710938 .79101563 .79492188 .79882813 .80273438 .80664063 .8105-4688 
.009 .75219727 .75610352 .76000977 .76391602 . .76782227 .771721152 .77563477 .7795-04102 .78344727 .78735352 .79125977 .79516602 .79907227 .80297852 .80688477 .81079102 
.OOA .752044141 .75634766 .76025391 .76416016 .76806641 .77197266 .77587891 .77978516 .78369141 .78759766 .79150391 .795-041016 .79931641 .80322266 .80712891 .81103516 
.008 .75268555 .75659180 .76049805 .76440430 .76831055 .77221680 .77612305 .78002930 .78393555 .78784180 .79174805 .79565-0430 .79956055 .803466BO .80737305 .81127930 
.ooc .75292969 .7.5683594 .76074219 .764648044 .76855469 .77246094 .77636719 .78027344 .78417969 .78808594 .79199219 .79589844 .79980469 .80371094 .80761719 .81152344 
.000 .75317383 .75708008 .76098633 .76489258 .76879883 .77270508 .77661133 .78051758 .780442383 .78833008 .79223633 .79614258 .80004883 .80395508 .80786133 .81176758 
.OOE .75341797 .75732422 .76123047 .76513672- .76904297 .77294922 .77685547 .78076172 .78466797 .78857422 .79248047 .79638672 .80029297 .80419922 .80810547 .81201172 
.OOF .75366211 .75756836 .76147461 .76538086 .76928711 .77319336 .77709961 .78100586 .78491211 .78881836 .79272461 .79663086 .80053711 .800444336 .80834961 .81225586 

.DO .01 .02 .03 04 .05 .06 .07 .08 .09 .DA .08 .DC .00 .DE .DF 
.000 .81250000 .81640625 .82031250 .82421875 .82812500 .83203125 .83593750 .83984375 .84375000 .84765625 .85156250 .85546875 .85937500 .86328125 .86718750 .87109375 
.001 .812704414 .81665039 .82055664 .82446289 .82836914 .83227539 .83618164 .8-4008789 .84399414 .84790039 .85180664 .85571289 .85961914 .86352539 .86743164 .87133789 
.002 .81298828 .81689453 .82080078 .82470703 .82861328 .83251953 .83642578 .84033203 .84423828 .84814453 .85205078 .85595703 .85986328 .86376953 .86767578 .87158203 
.003 .81323242 .81713867 .82104492 .82495117 .82885742 .83276367 .83666992 .84057617 .84448242 .84838867 .85229492 .85620117 .86010742 .86401367 .86791992 .87182617 
.004 .81347656 .81738281 .82128906 .82519531 .82910156 .83300781 .83691-406 .84082031 .804472656 .84863281 .85253906 .85644531 .86035156 .86425781 .86816406 .87207031 
.005 I .81372070 .81762695 .82153320 .82543945 .82934570 .83325195 .8'3715820 .84106445 .844971)70 .84887695 .85278320 .85668945 .86059571) .86450195 .86840820 .872310445 

:~I:::!= .81787109 .82177734 .82568359 .82958984 .83349609 .837-40234 .84130859 .84521484 .84912109 .85302734 .85693359 .86083984 .86474609 .86865234 .87255859 
.81811523 .82202148 .82592773 .82983398 .83374023 .83764648 .84155273 .84545898 .84936523 .85327148 .85717773 .86108398 .86499023 .86889648 .87280273 

.008 .81~l3 .81835938 .82226563 .82617188 .83007813 .83398438 .83789063 .84179688 .84570313 .84960938 .85351563 .85742188 .86132813 .86523438 .86914063 .87304688 

.009 .81469727 .81860352 .82250977 .82641602 • 8303222r .83422852 .83813477 .84204102 .84594727 .84985352 .85375977 .85766602 .86157227 .86547852 .86938477 .87329102 

.00 .... .81494141 .81884766 .82275391 .82666016 .83056641 .830447266 .83837891 .84228516 .84619141 .85009766 .85-0400391 .85791016 .86181641 .86572266 .86962891 .87353516 

.008 .81518555 .81909180 .82299805 .82690430 .83081055 .83471680 .83862305 .84252930 .84643555 .85034180 .85424805 .85815430 .86206055 .86596680 .86987305 .87377930 

.ooc .815-042969 .81933594 .82324219 .82714844 .83105469 .83496094 .83886719 .84277344 .84667969 .85058594 .85-0449219 .85839844 .86230469 .86621094 .87011719 .874023044 

.000 .81567383 .81958008 .82348633 .82739258 .83129883 .83520508 .83911133 .84301758 .84692383 .8508J008 .85473633 .85864258 .86254883 .86645508 .87036133 .87426758 

.OOE .81591797 .81982422 .82373047 .82763672 .83154297 .835-044922 .839355-047 .84326172 .84716797 .85107422 .85498047 .85888672 .86279297 .86669922 .87060547 .87451172 

.OOF .81616211 .82006836 .82397461 •.. 827880& .~178711 .83569336 .83959961 .84350586 .84741211 .85131836 .85522461 .85913086 .86303711 .86694336 .87084961 .87475586 

r.87~ .f .n .l:-:j ~~ .E5 .E6 .E7 .E8 .E9 .EA .EB .EC .ED . EE .EF 
.000 .87890625 .88281250 .88671875 .89062500 .89453125 .89843750 .90234375 .90625000 .91015625 .91-406250 .91796875 .92187500 .92578125 .92968750 .93359375 
.001 '1.87524414 .87915039 .88305664 .88696289 .89086914 .89477539 .89868164 .90258789 .90649414 .91040039 .91430664 .91821289 .92211914 .92602539 .92993164 .93383789 
.002 .87548828 .87939453 .88330078 .8872071)3 .89111328 .89501953 .89892578 .90283203 .90673828 .910604453 .91455078 .91845703 .92236328 .92626953 .93017578 .93408203 
.003 \.87573242 .87963867 .88354492 .88745117 .89135742 .89526367 .89916992 .90307617 .90698242 .91088867 .91479492 .91870117 .92260742 .92651367 .93041992 .93432617 
.004 .87597656 .87988281 .88378906 .88769531 .89160156 .89550781 .89941-406 .90332031 .90722656 .91113281 .91503906 .91894531 .92285156 .92675781 .'13066406 .93457031 
.005 .87622070 .88012695 .88403320 .88793945 .89184571) .89575195 .89965820 .903S6445 .90747071) .91137695 .91528320 .91918945 .92309570 .9271)0195 .93090820 .93481445 
.006 .87646484 .88137109 • 88.t27734 .88818359 .89208984 .89599609 .89990234 .90380859 .90771484 .91162109 .91552734 .91943359 .92333984 .927246(,"/ .93115234 .93505859 
.007 .87670898 .88061523 .88452148 .88842773 .89233398 .8962-4023 .90014648 .90-405273 .90795898 .91186523 .91577148 .91967773 .92358398 .92749023 .93139648 .93530273 
.008 .87695313 .88085938 .88476563 .88867188 .89257813 

! 
.89648438 .90039063 .90429688 .90820313 .91210938 .91601563 .91992188 .92382813 .92773438 .93164063 .93554688 

.009 .87719727 .88110352 .88500977 .88891602 .89282227 .89672852 .90063477 .90454102 .90844727 .91235352 .91625977 .92016602 .92407227 .92797852 .93188477 .93579102 

.OOA .877044141 .88134766 .88525391 .88916016 .89306641 .89697266 .90087891 .90478516 .90869141 .91259766 .91650391 • 920tl 016 .92431641 .92822266 .93212891 .93603516 

.008 1.87768555 .88159180 .88549805 .88940430 .89331055 .89721680 .90112305 .9O!n293O .90893555 .91284180 .91674805 .92065430 .92456055 .92846680 .93237305 .93627930 

.ooc .87792969 .88183594 .88574219 .88964844 .89355469 .89746094 .90136719 .90527344 .90917969 .91308594 .91699219 .92089844 .92480469 .92871094 .93261719 .936523044 

.000 .87817383 .88208008 .88598633 .88989258 .89379883 .89770508 .90161133 .90551758 .90942383 .91333008 .91723633 .92114258 .92504883 .92895508 .93286133 .93676758 

.OOE 1.87841797 .88232422 .88623047 .89013672 .89404297 .89794922 .90185547 .90576172 .90966797 .91357422 .91748047 .92138672 .92529297 .92919922 .93310547 .93701172 

._OOF i .87866211 .88256836 .88647461 .89038086 .89428711 .89819336 .90209961 .90600586 .90991211 .91381836 .91772461 .92163086 .92553711 .92944336 .93334961 93725586 

-.cr.i~- . 94+~25 .F2 .F3 .F4 .F5 .F6 .F7 .Fa .F9 .FA .FB .FC .FD . FE • FF 
.000 .94531250 .94921875 .95312500 ! .95i03125 .96093750 .96484375 .96875000 .97265625 .97656250 .98046875 .98437500 .98828125 .99218750 .99609375 
.001 .93774414 .94165039 .94555664 .94946289 .95336914 .95727539 .96118164 .96508789 .96899414 .97290039 .97680664 .98071289 .98461914 .98852539 .99243164 .99633789 
.002 .93798828 .94189453 .94580078 .9497(71)3 .95361328 .95751953 .96142578 .96533203 .96923828 .97314453 .97705078 .98095703 .98486328 .98876953 .99267578 .99658203 
.003 .93823242 .94213867 .94604492 .94995117 .95385742 .95776367 .96166992 .96557617 .96948242 .97338867 .97729492 .98120117 .98510742 .98901367 .99291992 .99682617 
.004 .93847656 .94238281 .94628906 .95019531 .95410156 .95800781 .96191-406 .96582031 .96972656 .97363281 .97753906 .981044531 .98535156 .98925781 .99316406 .99707031 
.005 .93872070 .94262695 .94653320 .95043945 .95434570 .95825195 .96215820 .96606445 .969971)70 .97387695 .97778320 .98168945 .98559570 .98950195 .99340820 .99731445 
.006 .93896484 .9.1287109 .94677734 .95068359 .95458984 .95849609 .962-40234 .96630859 .97021484 .97412109 .97802734 .98193359 .98583984 .98974609 .99365234 .99755859 
.007 .93920898 .94311523 .94702148 .95092773 .95483398 .95874023 .96264648 .96655273 .97045898 .97436523 .97827148 .98217773 .98608398 .98999023 .99389648 .99780273 
.008 .93945313 .94335938 .94726563 .95117188 .95507813 .95898438 .96289063 .96679688 .97070313 .97460938 .97851563 .98242188 .98632813 .99023438 .99414063 .99804688 
.009 .93969727 .94360352 .94750977 .95141602 .95532227 .95922852 .96313477 .96704102 .97094727 .97485352 .97875977 .98266602 .98657227 .99047852 .99438477 .99829102 

.OOA .93994141 .94384766 .94775391 .95166016 .95556641 .95947266 .96337891 .96728516 .97119141 .97509766 .97900391 .98291016 .98681641 .99072266 .99462891 .99853516 

.OOB .94018555 .94409180 .94799805 .95190430 .95581055 .95971680 .96362305 .96752930 .97143555 .97534180 .97924805 .98315430 .98706055 .99096680 .99487305 .99877930 

.ooc .94042969 .94433594 .94824219 .95214844 .95605469 .95996094 .96386719 .96777344 .97167969 .97558594 .97949219 .98339844 .98730469 .99121094 .99511719 .99902344 

.000 .94067383 .94A58008 .94848633 .95239258 .95629883 .96020508 .96411133 .96801758 .97192383 .97583008 .97973633 .98364258 .98754883 .99145508 .99536133 .99926758 

.OOE .94091797 .94482422 .94873047 .95263672 .95654297 .960044922 .96435547 .96826172 .97216797 .97607422 .97998047 .98388672 .98779297 .99169922 .99S60547 .99951172 

.OOF .94116211 94506836 94897461 .95288086 .95678711 .. 96069336 .96459961 .96850586 .97241211 .97t-31836 .98022461 .98413086 .98803711 .99194336 .99584961 .99975586 

1·66 OS!VSl Programmer's Reference Digest 



Decimal to Hexadecimal Conversion Information (cont'd) 

.CO .Cl .C2 .C3 .c" .C5 .C6 .C7 .C8 .C9 .CA .0 .cc .CD .CE .CF 
.000 .75000000 .75390625 .75781250 .76171875 .76562500 . 76953125 .77343750 .77734375 .78125000 .78515625 .78906250 .79296875 .79687500 .80078125 .80468750 .80859:f75 
.001 .75020441" .75-0415039 .7580566.1 .76196289 .76586914 .r6977539 .77368164 .m58789 .7814941" .785-040039 .78930664 .79321289 .79711914 .80102539 .80493164 .80883789 
.002 .75048828 .75-0439453 .75830078 .76220703 .76611328 .7:'001953 .77392578 .77783203 .78173828 .785604453 .78955078 .79345703 .79736328 .80126953 .80517578 .80908203 
.003 .750732"2 .75-0463867 .7585-04492 .76245117 .76635742 .77026367 .77416992 .77807617 .78198242 .78588867 .78979492 .79370117 .79760742 .80151367 ,80541992 .80932617 
.004 .75097656 .75488281 75878906 .76269531 .76660156 .77050781 .770441406 .77832031 .78222656 .78613281 .79003906 .79394531 .79785156 .80175781 .80566406 .80957031 
.005 .75122070 .75512695 .75903320 .76293945 .76684570 .77075195 .77465820 .77856445 .78247070 .78637695 .79028320 .79418945 .79809570 .80200195 .80590820 .809810445 
.006 .75146484 .75537109 .75927734 .76318359 .76701198.1 .77099609 .77490234 .77880859 .78271484 .78662109 .79052734 .79443359 .79833984 .80224609 .80615234 .81005859 
.007 .75170898 .75561523 .75952148 .76342773 .76733398 .77124023 .77514648 .77905273 .78295898 .78686523 .79077148 .79467773 .79858398 .80249023 .80639648 .81030273 
.008 .75195313 .75585938 .75976563 .76367188 .76757813 .77148438 .77539063 .77929688 .78320313 .78710938 .79101563 .79492188 .79882813 .80273438 .80664063 .8105-4688 
.009 .75219727 .75610352 .76000977 .76391602 . .76782227 .771721152 .77563477 .7795-04102 .78344727 .78735352 .79125977 .79516602 .79907227 .80297852 .80688477 .81079102 
.OOA .752044141 .75634766 .76025391 .76416016 .76806641 .77197266 .77587891 .77978516 .78369141 .78759766 .79150391 .795-041016 .79931641 .80322266 .80712891 .81103516 
.008 .75268555 .75659180 .76049805 .76440430 .76831055 .77221680 .77612305 .78002930 .78393555 .78784180 .79174805 .79565-0430 .79956055 .803466BO .80737305 .81127930 
.ooc .75292969 .7.5683594 .76074219 .764648044 .76855469 .77246094 .77636719 .78027344 .78417969 .78808594 .79199219 .79589844 .79980469 .80371094 .80761719 .81152344 
.000 .75317383 .75708008 .76098633 .76489258 .76879883 .77270508 .77661133 .78051758 .780442383 .78833008 .79223633 .79614258 .80004883 .80395508 .80786133 .81176758 
.OOE .75341797 .75732422 .76123047 .76513672- .76904297 .77294922 .77685547 .78076172 .78466797 .78857422 .79248047 .79638672 .80029297 .80419922 .80810547 .81201172 
.OOF .75366211 .75756836 .76147461 .76538086 .76928711 .77319336 .77709961 .78100586 .78491211 .78881836 .79272461 .79663086 .80053711 .800444336 .80834961 .81225586 

.DO .01 .02 .03 04 .05 .06 .07 .08 .09 .DA .08 .DC .00 .DE .DF 
.000 .81250000 .81640625 .82031250 .82421875 .82812500 .83203125 .83593750 .83984375 .84375000 .84765625 .85156250 .85546875 .85937500 .86328125 .86718750 .87109375 
.001 .812704414 .81665039 .82055664 .82446289 .82836914 .83227539 .83618164 .8-4008789 .84399414 .84790039 .85180664 .85571289 .85961914 .86352539 .86743164 .87133789 
.002 .81298828 .81689453 .82080078 .82470703 .82861328 .83251953 .83642578 .84033203 .84423828 .84814453 .85205078 .85595703 .85986328 .86376953 .86767578 .87158203 
.003 .81323242 .81713867 .82104492 .82495117 .82885742 .83276367 .83666992 .84057617 .84448242 .84838867 .85229492 .85620117 .86010742 .86401367 .86791992 .87182617 
.004 .81347656 .81738281 .82128906 .82519531 .82910156 .83300781 .83691-406 .84082031 .804472656 .84863281 .85253906 .85644531 .86035156 .86425781 .86816406 .87207031 
.005 I .81372070 .81762695 .82153320 .82543945 .82934570 .83325195 .8'3715820 .84106445 .844971)70 .84887695 .85278320 .85668945 .86059571) .86450195 .86840820 .872310445 

:~I:::!= .81787109 .82177734 .82568359 .82958984 .83349609 .837-40234 .84130859 .84521484 .84912109 .85302734 .85693359 .86083984 .86474609 .86865234 .87255859 
.81811523 .82202148 .82592773 .82983398 .83374023 .83764648 .84155273 .84545898 .84936523 .85327148 .85717773 .86108398 .86499023 .86889648 .87280273 

.008 .81~l3 .81835938 .82226563 .82617188 .83007813 .83398438 .83789063 .84179688 .84570313 .84960938 .85351563 .85742188 .86132813 .86523438 .86914063 .87304688 

.009 .81469727 .81860352 .82250977 .82641602 • 8303222r .83422852 .83813477 .84204102 .84594727 .84985352 .85375977 .85766602 .86157227 .86547852 .86938477 .87329102 

.00 .... .81494141 .81884766 .82275391 .82666016 .83056641 .830447266 .83837891 .84228516 .84619141 .85009766 .85-0400391 .85791016 .86181641 .86572266 .86962891 .87353516 

.008 .81518555 .81909180 .82299805 .82690430 .83081055 .83471680 .83862305 .84252930 .84643555 .85034180 .85424805 .85815430 .86206055 .86596680 .86987305 .87377930 

.ooc .815-042969 .81933594 .82324219 .82714844 .83105469 .83496094 .83886719 .84277344 .84667969 .85058594 .85-0449219 .85839844 .86230469 .86621094 .87011719 .874023044 

.000 .81567383 .81958008 .82348633 .82739258 .83129883 .83520508 .83911133 .84301758 .84692383 .8508J008 .85473633 .85864258 .86254883 .86645508 .87036133 .87426758 

.OOE .81591797 .81982422 .82373047 .82763672 .83154297 .835-044922 .839355-047 .84326172 .84716797 .85107422 .85498047 .85888672 .86279297 .86669922 .87060547 .87451172 

.OOF .81616211 .82006836 .82397461 •.. 827880& .~178711 .83569336 .83959961 .84350586 .84741211 .85131836 .85522461 .85913086 .86303711 .86694336 .87084961 .87475586 

r.87~ .f .n .l:-:j ~~ .E5 .E6 .E7 .E8 .E9 .EA .EB .EC .ED . EE .EF 
.000 .87890625 .88281250 .88671875 .89062500 .89453125 .89843750 .90234375 .90625000 .91015625 .91-406250 .91796875 .92187500 .92578125 .92968750 .93359375 
.001 '1.87524414 .87915039 .88305664 .88696289 .89086914 .89477539 .89868164 .90258789 .90649414 .91040039 .91430664 .91821289 .92211914 .92602539 .92993164 .93383789 
.002 .87548828 .87939453 .88330078 .8872071)3 .89111328 .89501953 .89892578 .90283203 .90673828 .910604453 .91455078 .91845703 .92236328 .92626953 .93017578 .93408203 
.003 \.87573242 .87963867 .88354492 .88745117 .89135742 .89526367 .89916992 .90307617 .90698242 .91088867 .91479492 .91870117 .92260742 .92651367 .93041992 .93432617 
.004 .87597656 .87988281 .88378906 .88769531 .89160156 .89550781 .89941-406 .90332031 .90722656 .91113281 .91503906 .91894531 .92285156 .92675781 .'13066406 .93457031 
.005 .87622070 .88012695 .88403320 .88793945 .89184571) .89575195 .89965820 .903S6445 .90747071) .91137695 .91528320 .91918945 .92309570 .9271)0195 .93090820 .93481445 
.006 .87646484 .88137109 • 88.t27734 .88818359 .89208984 .89599609 .89990234 .90380859 .90771484 .91162109 .91552734 .91943359 .92333984 .927246(,"/ .93115234 .93505859 
.007 .87670898 .88061523 .88452148 .88842773 .89233398 .8962-4023 .90014648 .90-405273 .90795898 .91186523 .91577148 .91967773 .92358398 .92749023 .93139648 .93530273 
.008 .87695313 .88085938 .88476563 .88867188 .89257813 

! 
.89648438 .90039063 .90429688 .90820313 .91210938 .91601563 .91992188 .92382813 .92773438 .93164063 .93554688 

.009 .87719727 .88110352 .88500977 .88891602 .89282227 .89672852 .90063477 .90454102 .90844727 .91235352 .91625977 .92016602 .92407227 .92797852 .93188477 .93579102 

.OOA .877044141 .88134766 .88525391 .88916016 .89306641 .89697266 .90087891 .90478516 .90869141 .91259766 .91650391 • 920tl 016 .92431641 .92822266 .93212891 .93603516 

.008 1.87768555 .88159180 .88549805 .88940430 .89331055 .89721680 .90112305 .9O!n293O .90893555 .91284180 .91674805 .92065430 .92456055 .92846680 .93237305 .93627930 

.ooc .87792969 .88183594 .88574219 .88964844 .89355469 .89746094 .90136719 .90527344 .90917969 .91308594 .91699219 .92089844 .92480469 .92871094 .93261719 .936523044 

.000 .87817383 .88208008 .88598633 .88989258 .89379883 .89770508 .90161133 .90551758 .90942383 .91333008 .91723633 .92114258 .92504883 .92895508 .93286133 .93676758 

.OOE 1.87841797 .88232422 .88623047 .89013672 .89404297 .89794922 .90185547 .90576172 .90966797 .91357422 .91748047 .92138672 .92529297 .92919922 .93310547 .93701172 

._OOF i .87866211 .88256836 .88647461 .89038086 .89428711 .89819336 .90209961 .90600586 .90991211 .91381836 .91772461 .92163086 .92553711 .92944336 .93334961 93725586 

-.cr.i~- . 94+~25 .F2 .F3 .F4 .F5 .F6 .F7 .Fa .F9 .FA .FB .FC .FD . FE • FF 
.000 .94531250 .94921875 .95312500 ! .95i03125 .96093750 .96484375 .96875000 .97265625 .97656250 .98046875 .98437500 .98828125 .99218750 .99609375 
.001 .93774414 .94165039 .94555664 .94946289 .95336914 .95727539 .96118164 .96508789 .96899414 .97290039 .97680664 .98071289 .98461914 .98852539 .99243164 .99633789 
.002 .93798828 .94189453 .94580078 .9497(71)3 .95361328 .95751953 .96142578 .96533203 .96923828 .97314453 .97705078 .98095703 .98486328 .98876953 .99267578 .99658203 
.003 .93823242 .94213867 .94604492 .94995117 .95385742 .95776367 .96166992 .96557617 .96948242 .97338867 .97729492 .98120117 .98510742 .98901367 .99291992 .99682617 
.004 .93847656 .94238281 .94628906 .95019531 .95410156 .95800781 .96191-406 .96582031 .96972656 .97363281 .97753906 .981044531 .98535156 .98925781 .99316406 .99707031 
.005 .93872070 .94262695 .94653320 .95043945 .95434570 .95825195 .96215820 .96606445 .969971)70 .97387695 .97778320 .98168945 .98559570 .98950195 .99340820 .99731445 
.006 .93896484 .9.1287109 .94677734 .95068359 .95458984 .95849609 .962-40234 .96630859 .97021484 .97412109 .97802734 .98193359 .98583984 .98974609 .99365234 .99755859 
.007 .93920898 .94311523 .94702148 .95092773 .95483398 .95874023 .96264648 .96655273 .97045898 .97436523 .97827148 .98217773 .98608398 .98999023 .99389648 .99780273 
.008 .93945313 .94335938 .94726563 .95117188 .95507813 .95898438 .96289063 .96679688 .97070313 .97460938 .97851563 .98242188 .98632813 .99023438 .99414063 .99804688 
.009 .93969727 .94360352 .94750977 .95141602 .95532227 .95922852 .96313477 .96704102 .97094727 .97485352 .97875977 .98266602 .98657227 .99047852 .99438477 .99829102 

.OOA .93994141 .94384766 .94775391 .95166016 .95556641 .95947266 .96337891 .96728516 .97119141 .97509766 .97900391 .98291016 .98681641 .99072266 .99462891 .99853516 

.OOB .94018555 .94409180 .94799805 .95190430 .95581055 .95971680 .96362305 .96752930 .97143555 .97534180 .97924805 .98315430 .98706055 .99096680 .99487305 .99877930 

.ooc .94042969 .94433594 .94824219 .95214844 .95605469 .95996094 .96386719 .96777344 .97167969 .97558594 .97949219 .98339844 .98730469 .99121094 .99511719 .99902344 

.000 .94067383 .94A58008 .94848633 .95239258 .95629883 .96020508 .96411133 .96801758 .97192383 .97583008 .97973633 .98364258 .98754883 .99145508 .99536133 .99926758 

.OOE .94091797 .94482422 .94873047 .95263672 .95654297 .960044922 .96435547 .96826172 .97216797 .97607422 .97998047 .98388672 .98779297 .99169922 .99S60547 .99951172 

.OOF .94116211 94506836 94897461 .95288086 .95678711 .. 96069336 .96459961 .96850586 .97241211 .97t-31836 .98022461 .98413086 .98803711 .99194336 .99584961 .99975586 
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Extended Binary Coded Decimal Interchange Code (EBCDIC) 
Extanded Binary-Coded-Decimallnurc6ange Code (EBCDIC) 

The following 256-position table, outlined by the heavy black lines, shows the graphic characters and 
control character representations for eBCDIC. The bit· position numbers, bit patterns, hexadecimal 
representations and card hole patterns for these and other possible EBCDIC characters are also shown. 

To find the card hole patterns for most characters, partition the 256·position table into four blocks 
as follows: 

Block 1: Zone punches at top of table; 
digit punches at lett 

Block 2: Zone punches at bottom of table; 
digit punches at left 

Block 3: Zone punches at top of taele; 
digit punches at right 

Block 4: Zone punches at bottom of table; 
digit punches as right 

Fifteen positions in the table are exceptions to the above arrangement. These positions are indicated 
by small numbers in the upper right corners of their boxes in the table. The card hole patterns for 
these positions are given at the bottom of the table. Bit·position numbers, bit patterns. and hexa· 
decimal representations for these posittons are found in the usual manner. 

Following are some examples of the use of the EBCDIC chart: 

Chorceter 

PF 
% 

Type Bit Pattern 

Control Character 00 00 01 00 
Special Graphic 01 101100 

: Upper Case 11 01 1001 
Lower Case 1 0 00 000 1 

Control Cherocter ,. 100 11 0000 
function not yet 
assigned 

Bi t Posi ti ons 
01 234567 

Hex Hole Pattern 

Zone Punches IDi9it Punches 

04 12-9-4 
6C 0 - 8 - 4 
D9 11 - 9 
81 12 - 0 - 1 
30 12-11-0-9

1
-8-1 

: 
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Extended Binary Coded Decimallntwchange Coda (EBCDIC) (cont'd) 
EBCDIC CodII " 

~ 00 01 10 11 jBitPositionso'l 1 00 01 10 11 00 01 10 11 00 01 10 11 00 01 10 11 Bit Position. 2,3 

... _ ~ 0 1 2 3 .oj 5 6 7 8 9 ABC 0 E F First Hexadecimal Digit 

"~i 12 12 12 12 12 12 12 12 I 
" ~ 11 11 11 ill 11 11 11 11 
.i. ~ "0, 0 0 0 0 0 0 0 0 z. one Punche. 

_~_ .! ~1-9-f-9-+-9~+-9-1~9-+-9-~9----t-9:"'-+--l--+--+-+--+--I--+---1 / Digit Pu nch .. 

CD @ @ @ ® @ G! @ 
8-1 NUL OLE OS SP & - I 0000 

® @ @ ~ 8-1 

0001 1 1 SOH DCl SOS 

0010 2 2 STX DO FS SYN 

0011 3 3 ETX TM 

0100 .oj .oj PF RES BYP PN 

0101 5 5 HT NL LF RS 

0110 6 6 L"C BS ETB UC 

0111 7 7 DEL IL ESC EOT 

1000 8 B CAN 

1001 9 8-1 EM 

1010 A 8-2 SMM CC SM 

1011 8-3 VT CUI CU2 CU3 

1100 8-4 FF IFS DC" 

1101 8-5 CR IGS ENQ NAK ( 

1110 8-6 SO IRS ACK + 

1111 F 8-7 SI IUS BEL SUB I -., ? 

12 12 

11 11 

o 0 

9 9 9 9 

Card Hole Patterns 

CD 12-0-9-8-1 

® 12-11-9-8-1 

CD 11-~9-8-1 o 12-11-0-9-8-1 

@ No Punche. 

0 12 

011 
® 12-11-0 

Control Character Representotion. 

ACK 
BEL 
BS 
BYP 
CAN 
CC 
CR 
CUI 
CU2 
CU3 
DCl 
DC2 
DC.( 

DEL 
OLE 
OS 
EM 
ENQ 

Acknowledge 
Bell 
Back'poce 
8ypass 
Concel 
Cursor Control 
Carriage Return 
Cu.Iome< Use 1 
Custom ... Use 2 
Cu.tomer Use 3 
Device Control 1 
Device Control 2 
Device Control 4 
Del.te 
Dota Li nk Escape 
Digit Select 
End of Medium 
Enquiry 

EOT 
ESC 
ET8 
ETX 
FF 
FS 
HT 
IFS 
IGS 
IL 
IRS 
IUS 
LC 
LF 
NAK 
NL 
NUL 

End of TrCll5lllission 
Escape 
End of Tronsmission Block 
End of Text 
Form Feed 
Field Separator 
Horizontal Tab 
Interchonge File Separator 
Interchange Group Separator 
Idle 
Interchange Racord Separator 
IntOfchange Unit Separator 
Lower Case 
Line Feed 
Negative Acknowledge 
New Line 
Null 
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a j A J ~ 1 

b I k B K S 2 

c I C L T 3 

d m o M U 4 

E N V 5 

o W 6 

p x G P X 7 

q y H Q Y B 

Z 9 

@: 

12 12 12 12 12 12 

11 11 11 11 11 11 

o 0 o 0 0 0 

9 9 9 9 

cv 12-0 

@ 11-0 

@ 0-8-2 

@O 

@ 0-1 

@ 11-0-9-1 

@ 12-11 

PF 
PN 
RES 
RS 
SI 
SM 
SMM 

SO 
SOH 
SOS 
SP 
STX 
SUB 
SYN 
TM 
UC 
VT 

Punch orf 
Punch 0. 
Restore 
Reoder Stop 
Shift In 

Special Graphic Characters 

Cent Sign 

Set Mode 
Stat of Monual & 
Message I 
Shift Out S 
Start of Heoding 
Start of Sign;n con« ) 
Space 
Stat of Text 
Substitute 
Syncfu-onou. Idle 
Tape Mak 
Upper C",e 
Vertical Tab 

Period, Decimal Poin~ 

Le .. -than Sign 
Left Parenthesis 
Plu. Sign 
logical OR 
Ampersond 
Exclamation Point 
Dollar Sign 
Asterisk 
Right Parenthesi. 
Semicolon 
Logical NOT 

8-2 

8-3 

8-5 

8-6 

8-7 

; 

Minus Sign, Hyphen 
Slash 
Comma 
Percent 
Underscore 
Greoter-than Si gn 
Question Mak 
Colon 
Numb .. Sign 
At Sign 
Prime, Apostrophe 
Equol Sign 
Quototion Mark 



Extended Binary Coded Decimallntwchange Coda (EBCDIC) (cont'd) 
EBCDIC CodII " 

~ 00 01 10 11 jBitPositionso'l 1 00 01 10 11 00 01 10 11 00 01 10 11 00 01 10 11 Bit Position. 2,3 

... _ ~ 0 1 2 3 .oj 5 6 7 8 9 ABC 0 E F First Hexadecimal Digit 

"~i 12 12 12 12 12 12 12 12 I 
" ~ 11 11 11 ill 11 11 11 11 
.i. ~ "0, 0 0 0 0 0 0 0 0 z. one Punche. 

_~_ .! ~1-9-f-9-+-9~+-9-1~9-+-9-~9----t-9:"'-+--l--+--+-+--+--I--+---1 / Digit Pu nch .. 

CD @ @ @ ® @ G! @ 
8-1 NUL OLE OS SP & - I 0000 

® @ @ ~ 8-1 

0001 1 1 SOH DCl SOS 

0010 2 2 STX DO FS SYN 

0011 3 3 ETX TM 

0100 .oj .oj PF RES BYP PN 

0101 5 5 HT NL LF RS 

0110 6 6 L"C BS ETB UC 

0111 7 7 DEL IL ESC EOT 

1000 8 B CAN 

1001 9 8-1 EM 

1010 A 8-2 SMM CC SM 

1011 8-3 VT CUI CU2 CU3 

1100 8-4 FF IFS DC" 

1101 8-5 CR IGS ENQ NAK ( 

1110 8-6 SO IRS ACK + 

1111 F 8-7 SI IUS BEL SUB I -., ? 

12 12 

11 11 

o 0 

9 9 9 9 

Card Hole Patterns 

CD 12-0-9-8-1 

® 12-11-9-8-1 

CD 11-~9-8-1 o 12-11-0-9-8-1 

@ No Punche. 

0 12 

011 
® 12-11-0 

Control Character Representotion. 

ACK 
BEL 
BS 
BYP 
CAN 
CC 
CR 
CUI 
CU2 
CU3 
DCl 
DC2 
DC.( 

DEL 
OLE 
OS 
EM 
ENQ 

Acknowledge 
Bell 
Back'poce 
8ypass 
Concel 
Cursor Control 
Carriage Return 
Cu.Iome< Use 1 
Custom ... Use 2 
Cu.tomer Use 3 
Device Control 1 
Device Control 2 
Device Control 4 
Del.te 
Dota Li nk Escape 
Digit Select 
End of Medium 
Enquiry 

EOT 
ESC 
ET8 
ETX 
FF 
FS 
HT 
IFS 
IGS 
IL 
IRS 
IUS 
LC 
LF 
NAK 
NL 
NUL 

End of TrCll5lllission 
Escape 
End of Tronsmission Block 
End of Text 
Form Feed 
Field Separator 
Horizontal Tab 
Interchonge File Separator 
Interchange Group Separator 
Idle 
Interchange Racord Separator 
IntOfchange Unit Separator 
Lower Case 
Line Feed 
Negative Acknowledge 
New Line 
Null 
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a j A J ~ 1 

b I k B K S 2 

c I C L T 3 

d m o M U 4 

E N V 5 

o W 6 

p x G P X 7 

q y H Q Y B 

Z 9 

@: 

12 12 12 12 12 12 

11 11 11 11 11 11 

o 0 o 0 0 0 

9 9 9 9 

cv 12-0 

@ 11-0 

@ 0-8-2 

@O 

@ 0-1 

@ 11-0-9-1 

@ 12-11 

PF 
PN 
RES 
RS 
SI 
SM 
SMM 

SO 
SOH 
SOS 
SP 
STX 
SUB 
SYN 
TM 
UC 
VT 

Punch orf 
Punch 0. 
Restore 
Reoder Stop 
Shift In 

Special Graphic Characters 

Cent Sign 

Set Mode 
Stat of Monual & 
Message I 
Shift Out S 
Start of Heoding 
Start of Sign;n con« ) 
Space 
Stat of Text 
Substitute 
Syncfu-onou. Idle 
Tape Mak 
Upper C",e 
Vertical Tab 

Period, Decimal Poin~ 

Le .. -than Sign 
Left Parenthesis 
Plu. Sign 
logical OR 
Ampersond 
Exclamation Point 
Dollar Sign 
Asterisk 
Right Parenthesi. 
Semicolon 
Logical NOT 

8-2 

8-3 

8-5 

8-6 

8-7 

; 

Minus Sign, Hyphen 
Slash 
Comma 
Percent 
Underscore 
Greoter-than Si gn 
Question Mak 
Colon 
Numb .. Sign 
At Sign 
Prime, Apostrophe 
Equol Sign 
Quototion Mark 



System 2: System Information 

Save Area Format 2-2 

l Trace Table 2-3 
"System/370 Operating System Register Usage 2-4 
Linkage Register Conventions 2-5 
UeB Sense Information 2-6 

, ~ Device Statistics Table 2-16 
Device Allocation for New Data Sets 2-19 
Completion Code Summary 2-20 
Wait State Codes 2-30 
System ENQ/DEQ Names 2-32 
How to Find 2-33 

Source Publications 

Additional information about linkage registers" is in OS/VSl Supervisor 
Services and Macro Instructions, GC24-51 03. 

You can obtain additional information about the devices referenced 
from the publication on the theory of operations or operating pro
cedures. Refer to the IBM System/360 and System/370 Bibliography, 
GA22-6822 for a list of these publications. 

You can obtain additional information about completion codes from 
OS/VS Message Library: VSl System Codes, GC38-1003. 
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Save Area Format 

t Next higher save area 

4 

I Next lower save area Register 14 

12(C) 

~ Register 15 

16(10) 

I Contents of ~~ registers 0-12 

20(14) 

Bytes 4-7: Pointer to the next higher level saVE area or, if this ;s the 
highest level save area, zeros. 

Bytes 8-11(B): Pointer to the next lower level save area or, if this is the lowest 
level save area, unused. 

Bytes 12-15(C-F): Contents of register 14 (optionol) 

Bytes 16-19(10-13): Contents of register 15 (optionol) 

Bytes 20-71 (14-3F): Contents of registers 0 to 12 
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Trace Table 
HOW TO USE TRACE TABLE 

The tracing routine is an optional feature specified during system generation. Inclusion 
of this routine {and the size of the trace table} is effected by specifying, in the 
CTRLPROG macro, TRACE= a number greater than zero. The trace routine is disabled· 
when GTF (generalized trace facility) is started and is enabled when GTF is stopped. 

The trace routine places entries, each of which is associated with a certain type of 
event, into a trace table. When the table is filled, the routine overlays old entries with 
new entries, beginning at the tap of the table (the entry having the lowest address). 

Location X' 14' or location X'54' points to pertinent trace table addresses: 

Current 
Table 
Entry 

3 4 

Beginning 
of Trace 
Table 

7 8 

End of 
Trace Table 
+IByte 

11 

If X'14' is other than X'OO', the internal trace table is disabled. {In a stand-alone dump, 
location X' 14' is overlaid. If its content is desired, it should be displayed prior to tak
ing the dump.} 

Trace table entries are 18 (de"imal) bytes long and represent occurrences of SIO, I/O, 
SVC, and Q.SP (task switch) interruptions. The first digit in byte 16 identifies the entry 
type. 

510 Instruction 

CC/Dev CAW CSW 3x 

16 17 

I/O Interruption 

I/O OLD PSW CSW 
12 i I/o :Addr 

16 17 

SVC Interruption 

SVC OLD PSW Reg 0 Reg 1 00 I~vc No.1 
.n Hex 

12 16 17 

Task Switch 

Dispatched PSW NEWTCB I OLD TCB I Ix 

12 16 17 
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Register Usage . How to Find 
SYSTEM/.l70 OPERATING SYSTEM REGISTER USAGE 

General 

~ 

o 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

@CVT 
@TCB 
@RB 
£)$VC 

@T1 Exit 

lOS 

@TCB 
@RQE 
@lOB 
@:lEB 
@DCB 
Base 
Unit Addr 
@UCB 
Base 
Char 
Work 
Wall< 
Worl</Link 
Log Ch Wd 
Link 
AppnBase 

Open/ Feteh, Link, 
Close/EOV XCTL, Load 

Work/Par 
Work/Par 
DCB/ACB @Linkor'sRB 
Base @CVT 
@Woll< Area @TCB 
@Par List @SVRB 
@WTG @Work 
@Curr Par Base 
@CurrWTG Return 
@TlOT Braneh 
@UCB @Linkee's RB 

@Work 
@Linkee's Name 

Nate: Reg 2 does nat always point to the OCB/ACB far OPEN/CLOSE/EOV, (Work 
-- register far DAOSM and CATALOG.) 

Symbol Save S~uence User 

10RGSAV 2-9 10 FLIH 
PDSAV 10-1 10 FLIH and Ext FLIH 
PISAV 10-9 PC FLIH 
SVCSAV 0-15 SVC FLIH 
IEAEXSAV 2-9 EXT FLIH 

HOW TO FIND 

10RGSAV: Location 70 (address portion of I/O new PSW) contains the addr .... of I/O 
fiJFi":Tlie two-byte AOCON of 10RGSAV is located 10 bytes from the entry point. 

PDSAV 10RGSAV + 20 (hex). 

PISAV: 10RGSAV + 40 (hex). 

IEAEXSAV: 10RGSAV. 

SVCSAV: 10RGSAV + 90 (lwx). 

DSPPSW: (Diopateh Resume PSW) SVCSAV> 40 (hex) . 

TCBSAV: (Registers saved and restored for dispatch in TCB) Saved Reg. 10 through 
Reg. 9 in TCB + 30 (hex). 
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Linkage Register Conventions 

linkoge Register Conventions 

Reg Use 

0 Passes pcrameters to the control program or the coli eel program. 
Pcrameter type depends on mocro type. 

1 Passes pcrcmeters or the oddress of a pcrameter list to the control 
program, or passes pcrameters to the called program. Parameter 
type depends on macro type. 

2-12 Work registers: nat changed by the control program. 

13 Passes the address of the register save area provided by the 
calling program. 

14 Passes the return address to the calling program or the control 
program. 

15 Contains the entry-point address, the address of a pcrameter list 
as the result of using certain macros, or the return code. 
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UCB Sense Information 
BYTE 0 

~ 0 1 2 3 " 5 6 7 
DEV1C 

1052 ! CMD INT BUS EO 
I REJ REO OUT CHK 

1287 CMD INT . BUS EO DATA CVER- NON KYBD 
REJ REO OUT CHK CHK RUN RCVY CORR 

1288 I~~ INT BUS EO iDATA OVER- NON 
REO OUT ICHK ;CHK RUN RCVY 

1403 I CMD 
liNT I BUS !~~K 1% ~ 

CH 9 
REJ I REO lOUT CHK PTY 

I I I TYPE 
ERR 

1443 I 
I I 

TYPE 
I 

I BAR BAR 
-

1442,2501, CMD INT BUS EO DATA OVER-
2520,2596 REJ REO OUT CHK CHK RUN 

1419/1275 CMD INT BUS DATA OVER- AUTO 
PCU REJ REO OUT CHK RUN SELECT 

1419/1275 CMD ! INT BUS OUT I DATA OVER- AUTO 
SCU REJ REO I CHK 

i
CHK RUN SELECT 

2250 CMD INT BUS EO iDATA OVER- BUFFER 
REJ REO OUT CHK !CHK RUN RUN-

i NING 

2260 CMD INT BUS lEO 
i REJ REO OUT [CHK 

2305 CMD INT BUS :EO DATA OVER-
REJ REO OUT CHK CHK RUN 

2314,2319 CMD INT BUS EO DATA OVER- TRK SEEK 
REJ REO OUT CHK CHK RUN COND CHK 

CHK 

2400 CMD INT ! BUS EO DATA OVER- WRD DATA 
REJ REO lOUT CHK CHK RUN CNT CNVT 

ZERO CHK 

2495 CMD INT BUS EO DATA SHOULD POSN SHOULD 
REJ REO OUT CHK CHK NOT CHK NOT 

I OCCUR OCCUR 

2540 CMD INT BUS EO DATA UN-
REJ REO OUT CHK CHK USUAL 

CMD 
-

2671,2822 CMD INT BUS EO DATA 

I REJ REO OUT CHK CHK 

3210, 3215 CMD INT EO 
REJ REO CHK 

3211 CMD INT BUS EO DATA BUFFER LOAD CH 9 
REJ REO OUT CHK CHK PARITY CHK 

CHK 

3330,3333 CMD INT BUS EO DATA OVER-
REJ REO OUT CHK CHK RUN 
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UCB Sense Information (cont'd) 
BYTE ° 

~ ° 
1 2 3 4 5 6 7 

DEVICE 

3330-1 CMD INT BUS EO DATA OVER-
REJ REO OUT CHK CHK RUN 

3340 CMD INT BUS I EO DATA I OVER- i ~~ND SEEK 
REJ REO OUT CHK CHK I RUN 

CHK 
CHK 

3410, 3411 CMD INT BUS EO DATA 

i 

OVER- WRD 
REJ REO OUT CHK I CHK RUN CNT 

I I ZERO 

3420, 3803 CMD INT BUS EO DATA OVER- I WORD I DATA 
REJ REO I OUT CHK CHK RUN 'COUNT CNVT 

ZERO CHK 

3505, 3525 CMD lNT 

I 
BUS EO DATA 

I 
ABN .1 PERM 

, REJ REO OUT CHK i CHK FORMAT I ERR 

i I I 
RESET I (BYPASS 

I i KEY) 

3880 CMD INT BUS EO ! 
I 

I NON RCP 
REJ REO OUT CHK ! I INIT ERR 

3890 CMD liNT BUS EO DATA NON I RUN-
REJ REO OUT CHK CHK INIT : NING 

BYTE 1 

~ 0 1 

I 
2 3 4 5 6 7 

DEVICE 

1287 TAPE LATE I NO INVAL 
MODE STKR DOC OP 

. SELECT FOUND i 
~, 

1288 END NO INVAL : 
OF DOC OP 

! PAGE FOUND 

1419/1275 FLD 6 FLO 7 DOC AMT PRO ACCT' TRANSIT SER' 
SCU VALID VALID UNDER FLO CTL FLO FLO FLO FLO 

WHO VALID VALID VALlD VALID VALID 

2250 LIGHT END CHAR 
PEN ORDER MODE 
DETECT SE~ 

2260 
-

2305 PERM INVLO END r--:o FILE OPER-
ERR TRK OF REC PROT ATION 

FORMAT CYL FOUND INC 

2314, 2319 DATA TRK END INVAL NO I FILE SERVICE OVER-
CHK IN OVER- OF SEO REC PROT OVER- FLOW 
COUNT FLOW CYL FOUND RUN lNL 
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UCB Sense Information (cont'd) 
BYTE 1 

~ 0 1 2 3 4 5 ! 6 7 

DEVICE 

20400 NOISE OD-NON-XST TU 7 TRK AT WRT FILE TAPE 
01-NOT READY LOAD STATUS PROT IND 
lD-RDY & NO RWD POINT 
II-ROY & RWDING 

3211 CMD PRINT PRINT LINE FOIIMS CNID MEeHAN-
RETRY CHK QUALITY POS CHK SUP ICAL 

MOTION 

3330, 3333 PERM INVLD END STATE NO FILE WRITE OPEI-
ERR TRK OF VAl REC PROT INHIBIT ATiON 

FORMAT CYL PRES FOUND INL 

3330-1 PERM INVLD END NO FILE WRITE OPEI-
ERR TRK OF REC PROT INHIBIT ATION 

FORMAT CYL FOUND INC 

33«) PERM INVLD END NO FILE WRITE OPER-
EIIII TRK OF REC PROT INHIBIT ATiON 

FORMAT CYL FOUND INC 

3410,3411 NOISE TU TU AT WRT FILE NOT 
STAT STAT LOAD STAT PROT CAPA-
A B POINT BLE 

3420, 2803 NOISE TU TU 7 iRK AT WRT FILE NOT 
STAT STAT LOAD STAT PROT CAPA-
A a POINT I BLE 

3505, 3525 PERM AUTO MOTION RETRY i I 
EIIII RETRY MAL AFTER I INT REQ 

COMP i 

I 3886 MARK INVLD I NCOMl' NON I~UT-
CHECK FORMAT SCAN RECOV- SOARD 

ERY 

BYTE 2 

~ 0 1 2 

I 3 I " I 5 6 I 7 
DEVIC 

2250 BUFFER ADDRESS REGISTER 
BIT 15 BIT I~ I BIT 13 I BIT 12 I BIT 11 I BIT 10 IBiT 9 

22160 BUFFER ADDRESS REGISTER 
BIT 15 BIT 14 I BIT 13 I BIT 12 I BIT 11 I BIT 10 I BIT 9 

2305 BUF COR-
LOG RECT-
FULL ABLE 

2314,2319 UNSAFE SERf I TAG I ALU I UNSEl 
OESER LINE CHK STATUS 

20400 BITS 0 -7 INDICATE A TRACK IS IN ERROR 6 & 7 INDICATE 
NO ERIOROR 
MULTI-ERROR 

3211 CARR cml<m l,unNI MAnNI wu. '''WN f,"N FAILED SEa STOP FAILED FAILED JAM ,MOTION OVER-
TO ! LOAD 
MOVE 
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UCB Sense Information (cont'd) 

~ BITI 0 
DEVIC~ 

3330, 3333 

3330-1 

3340 [ RPS 
I FEA
I TURE 

3410, 3411 I 
i 

3420,3803 

3505, 3525 I 

~' DEVICE : 

0 

2250, 2260 ! 
i Sil8 

2305 

2314 i BUSY 

2319 lRC 
BIT 0 

2400 R/W 
VRC 

3211 ' UCSB 

I PARITY 

3330, 3333 

3330-1 : 
3340 ! 
3410,-3411 I R/W 

I VRC 

VRC 
3420, 3803 I R/W 

3505, 3525 

1 1 

I ~~t I ABLE I 
i COR-
I RECT
I ABLE 

J 

COR-
RECT
ABLE 

ENV 
DATA 
PRESENT 

ENV I 

DATA I 
PRESENT 

ENV ! 
DATA I 
PRESENT 

BYTE 2 

TRACK IN ERROR 61TS 

TRACK IN EI!.ROR BITS 

! 

USED FOR DIAGNOSTIC PURPOSES ONLY 

BYTE 3 

I 1 2 3 4 5 

BUFFER ADDRESS REGISTER 

MODULE MODULE 
SIZE SIZE 

6 7 

I Bit7 I Bil6 I Bit 5 IBil 4 IBit 3 I Bit 2 IBit 1 

RESTART COMMAND 

ON UNSAFE WR PACK END M-MODE! SEEK 
LINE CUR CHNG OF SE IINC 

CFN CYl 

UC LRC LRC 
BIT 1 BIT 2 BIT 3 

L~CR SKEW CRC SKEW 0-1600 &KWD COM-
REQ 1-800 STATUS PARE 

PLB I FCB COIL I-IAM- FIELD USCAR SEP 
PARITY I PARITY PROT MER ENG SYNC SYNC 

CHK FIRE I CHK CHK 

RESTART COMMAND 

RESTART COMMAND 

RESTART COMMAND 

MTE/ SKEW I END ENV 

1

1600 BKWD 
lRCR I DATA CHK BPI 

I CHK/CRC 'IN TU 

MTE/ SKEW 
, ~~~A VRC/ ! 1600 BKWD COM-

LRC ENV I BPi PARE i CHIC/CRe CHK I 

USED FOR DIAGNOSTIC PURPOSES ONLY 
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UCB Sense Information (cont'd) 

BYTE 4 

~T 0 1 2 3 4 5 6 7 
DEVICE 

2250, -2260 

2305 

2314 PHYSICAL 
DRIVE ID 

2319 
SEa SEa SEa SEQ SEa sea SEa SEa 
IND 0 IND 1 IND 2 IND 3 IND 4 IND 5 IND 6 IND 7 

ECHO RES READ WRITE DELAY SEa SEa SEa 
2400 ERR TAPE CLOCK CLOCK CNTR IND C INDB IND A 

UNIT ERR ERR 

3211 

3330, 3333 PHYSICAL DRIVE IDENTIFICATION 

3330-1 PHYSICAL DRIVE IDENTIFICATION 

3340 PHYSICAL DRIVE IDENTIFICATION 

TU REJ DIAG TU 
3410,3411 POSIT TAPE EOT TRK CHK SPARE 

CHK UNIT CHK 

ALU REJ TAPE WRITE MICRO- LWR TAPE RES 3420, 3803 HDWR TAPE INDI- TRGGR PGM Del 
ERROR UNIT RPQ 

ERROR UNIT CATE VRC ERROR CHK 

BYTE 5 

~ 0 1 2 3 .. 5 6 7 

DEVICE 

2250, 2260 

2305 CYLINDER ADDRESS 

2314 COMMAND IN PROGRESS WHEN OVERFLOW INCOMPLETE OCCURS 

2319 

2400 COMMAND IN PROGRESS WHEN OVERFLOW INCOMPLETE OCCURS 
OR ZERO 

32; 1 

3330, 3333 CYLINDER ADDRESS 

3330-1 CYLINDER ADDRESS 

3340 CYLINDER ADDRESS 

NEW NEW WRT 
PE ID PRTY TACH FALSE 

3410, 3411 SUB- SUB- TM 
BURST COMP CHK END RPQ 

SYSTEM SYSTEM CHK MARK 

NEW NEW WRT 
PE ID 

START 
PARTIAL XCESSVE RES 

3420, 3803 SUB- SUB- TM 
BURST 

READ 
RECORD 

PSTAMBL RPQ 
SYSTEM SYSTEM CHK CHK OR TM 
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UCB Sense Inform~ion_.h:ont'dl. 
aYTE 6 

~' 
DEVICE I 0 1 I 2 3 I 4 I 5 ! 6 I 7 

2305 CURRE NT HEAD ADDRESS 

3330,3333 REVERSE CYL DIFFER 
HEAD ADDRESS HIGH HIGH 

3330-1 I 
CYL I CYL HEAD ADDRESS 

I 512 I 256 

3340 
I RE- CYL DIFFER 

HEAD ADDRESS i VERSE HIGH HIGH 

3410,3411 
SHRT DUAL ALT I TAPE UNIT MODEL GAP DENSITY DENSITY 

3420, 3803 ! 7 TRK I WRT DUAL i NUl I TAPE UNIT MODEL DEFINED 
i i 

BYTE 7 

~ 0 

I 
1 2 I 3 

4 

I 
5 I 6 

I 
7 

DEVICE 

2305 . ENCODED ERROR MESSAGE 

3330,3333 FORMAT OF REMAINING ENCODED ERROR MESSAGE 
SENSE BYTES (8-23) 

3330-1 fORMAT OF REMAINING ! ENCODED ERROR 
SENSE BYTES (8-23) I MESSAGE I 

3340 I FORMAT Of REMAINING ENCODED ERROR 
SENSE BYTES (8-23) MESSAGE 

! LAMP I LEfT RT l RESET 
DATA 

3410,3411 I CHK COL COL KEY SEC 
I CHK CHK ERASE 

I LAMP I TAPE TAPE i RESET i DATA 
ERASE 1 AIR I LOAD 

3420,3803 I FAIL i BOTTOM BOTTOMi KEY I SCRTY HEAD BRNG FAIL 

i . L LEfT RIGHT ERASE FAILED PRESS 

BYTE 8 

~ 0 I 1 I 2 3 4 5 6 I 7 
DEVICE 

I WRT I END RD uK START I MAR-
3410, 3411 I FEED 

I 
VEl DATA VEl GINAL 

THRU CHK NOT CHK I VELOC 
L CHK DET i 

'IRG ! FEED I SDR 
EARLY i EARlY SLOW SLOW I VELO 

3.j2G, 3803 i DROP I THRU CNTR BGN RD I END RD BGN RD END RD RETRY/ 
i IN WRT CHK BK CHK BK CHK BK CHiC BK CHK RESTRT 
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UCB Sense Information (cont'd) 
BYTE 9 

~ 0 1 2 I 3 4 I 5 I 6 7 
DEVICE 

JDR VlCTY SDR COUNTERS TAPE 
3420, 3803 CNTR CHNG CTl 

ONWRT RESD 

BYTE 10 

~ 0 1 2 3 4 5 6 7 
DEVICE 

CMD CNTRl NO BlK WTM TACH VELO-
3420, 3803 STATUS STATUS ON RCD NOT START CITY 

REJ REJ RD BKCK DETECT FAil CHK 

BYTE 11 

~ 0 1 2 3 4 5 6 7 
DEVICE 

B BUS lO ROS! HIIC MCPGM o BUS BR 
3420, 3803 PARITY lO IC BRCOND DET PARITY COND 

AlU 1 PARITY /HI ROS HOWl AlU I ALU 1 
ERR 
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UCB Sense Information (cant'd) 

Byte 13 

~.BITI 
DEVICE~ 0 11 2 

1 
3 I 4 

1 
5 

3420, ,CONTROL CONTROL UNIT UNIQUE 
3803 IUNIT 

DENSITY i 

~,BITI I 
DEVICE~ i 0 i I 
3420, 
3803 

I CONTROL UNIT UN!QUE 
liD - LOW ORDER 

~,BIT 
DEVICE~ 0 I 1 

1 
2 

ID - HIGH ORDER 

Byte 14 

I I 

Byte 15 

1 
3 I 4 

3420, TAPE UNIT UNIQUE ID-
3803 HIGH ORDER 

I 5 

I 6 

I 6 

BR 
COND 
ALU2 

I 7 

I 7 
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UCB Sense Information (cont'd) 

Byte 16 

~, BIT 
DEVICE'---... 0 11' I 2 I 3 I 4 I 5 I 6 I 7 

3420, TAPE UNIT UNIQUE ID-
3803 LOW ORDER 

Byte 17 

~IBlT 
DEVI E'---... 0 1 I 2 I 3 4 I 5 I 6 I 7 

3420, 2 CONTROL UNIT EC LEVEL OF 
3803 CHAN WITH DEVICE TAPE CONTROL UNIT 

. SWTCH SWITCH FEATURES 

Byte 19 

~E--:I 0 
i 

I I I I ! i I 1 2 3 <I 5 6 7 

3420, 
I TU 7 

PRIMED FOR DEVICE END 
3803 ! TU6 i TU 5 i TU4 I TU3 I TU2 TU 1 i TU 0 
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UCB Sense Information (cont'dt 

DEVICE 

3420, 
3803 

BIT 

TUF 

3420, 'LOAD ~ I LEFT I 
3803 BUTTON REEL : 

i DEPRESS TRNG i 

~.BIT I DEVICE~ 0 I 

RIGHT 
REEL 
TRNG 

I 

Byte 21 

TAPE 
PRESENT 

Byte 22 

i 
FRU IDENTIFIERS FOR ALU 1 

Byte 23 
I 

) 1 ; 

FRU I DENT! FI ERS FOR ALU 2 

REELS ILOAD ILOAD 
LOADED REWI ND I COM-

I PLETE 

i 

TUB 

LOAD 
CHK 
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Device Statistics Table 
The device statistics table contains counters that are used to keep track of the number 
of times error conditions have occurred on I/O devices. It is used by IBM-suppl ied 
error routines and the statistical data records (SDR) of SER. This table is created at 
system generation and resides in the fixed nucleus. It contains a ten byte control 
field, used in locating entries to be updated, at the beginning of the table and, 
with the exceptions noted below, one ten byte entry for each I/O device in a 
system. The devices UCB points to the entry. The exceptions are: 

2305 Modell and 2 - one common ten byte entry is pointed to by each UCB 
in a bank. 
2314 - A 2314 is considered to be nine devices. Therefore, one common 90-
byte entry is pointed to by each 2314 UCB in a bank. 
2400 tape drives - the entry is 20 bytes if and only if DDR (dynamic device 
reconfiguration) and a 3400 tape drive are in the system. 
3330 - one ten byte dummy entry is pointed to by all 3330 UCBs 'in a bank. 
3340 - One ten byte dummy entry is po inted to by all UCBs in a bank. 
3410, 3420 tape drives - entry is 20 bytes long; bit 3 in UCBFL5 is on in its 
UCB. 
3886 entry is 30 bytes long; bit 3 in UCBFl5 is on in its UCB. 

The UCB pointers in the control field are used to determine the section of the table 
in which the desired entry is located. If the desired entry is in other than section 
1, a multiple of 256 (256 for section 2, 512 for section 3, etc.) ;s added to the 
STATAB index in the UCB. This is then multiplied by ten and added to the starting 
address of the statistics table to give the address of the proper entry. When the 
desired entry is in section 1, the STATAB index itself is multiplied by ten and added 
to the address of the statistics table. For the 2314, the low-order four bits of the 
fifth ""nse byte are also added to the STATAB index to get the correct entry. 

t UCB 256 I t UCB 512 I t UCB 768 

Entry for UCB 1 

Entry for UCB 2 

Entry for UCB 3 

1 Entry for UCB'1 

Device Statistics Table Entries 

2314 Devices 

I Reserved I lFFF 
( 
\ 

J 

Control 
Field 

0(0) I ,1 1(1) I ~'(') I ! :~~k I Temporary Temporary 
Read Write I 

Bus-Out EqUipment 0 I Co d't" Seek 
Check Check verrun I Ch:c~ Ion Check 

Failures I Failures ! 
I ' Ii! 

4(4) I 15(5) I 1.
6

(6) I ,7(7) I 
S . I' / Control Arithmetic I Missing 

Unsafe ena .. z~rl Unit Ilogical I Address 
i Deseroalozer

l 
Tag Line Unit I I 

I 
I Marker 

I 
8(8) !9(9) 

Work Area 

I 
Work Area 
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Device Statistics Table (cont'd) 
Unit Record Devices 

2(2) 0(0) 
Temporary 
Reod 
Failures 

Bus-Out Equipment 
Check Check 

4(4) 5(5) 6(6) 

8(8) 9(9) 

Work Area Work Area 

2400 Series and 3400 Magnetic Tape Devices 

0(0) I 1(1) 
Temporary I Temporary Intervention 
Read Write Required 
Failures Failures 

4(4) 5(5) 
Read/ Longitudi- Skew 
Write Vert. nal Redun-
Red. Check dancy 

Check 
8(8) 9(9) 

Work Area Work Area 

Devices Attached to 2820 Control Units 

0(0) I 11(1) 
Temporary Temporary I I Bus-Out 

2(2) I 
Equipment 

Read Write I I Check Check 

Failures !Failures I 
4(4) i5(5) 6(6) I 

iNa 
Track Overrun Record 

I Found 

8(8) 9(9) 

Work Area Work Area 

Devices Attached to 2841 Control Units 

0(0) 1(1) 

3(3) 
Track 
Condition 
Check 

7(7) 

I 
I 

Data 
Converter 
Check 

Channel 
Data 
Check 

Temporary Temporary Seek 
Read Write Check 
Failures Failures 

4(4) 

Unsafe 

8(8) 

Work Area 

I Deserial
izer 

9(9) 

Work Area 
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Device Statistics Table (cont'd) 
3410 Series Magnetic Tope Devices 

0(0) 1(1) 

Noise 

1,0 

4(4) 5(5) 

EDC/CRC 

8,0 

16(10) 

Not U.ed Not Used Not Used 

9,0 9,3 

3420 Series Magnetic Tape Device. 

0(0) 1(1) 

2(2) 

VRC 

3,0 

6(6) 

Backward 

3,6 

2(2) 

3(3) 

MTE/lRCR 

Bu.-Out 
Check 

0,2 

3(3) 

3,1 

Spare 

4,3 

False 
End 
Mark 

5,6 

Spare 

8,7 

Tape Unit 
Position
ingCheck 

4,0 

Noi.e Read Write VRC MTE/lRCR 

1,0 

4(4) 5(5) 6(6) 

EDC/CRC Envelope Check!VRC Overrun 

3,3 3,4 

Writing 
8,0 

16(10) 

Not U.ed Not Used Not Used Backward 

9,0 9,2 9,3 3,6 
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Write 
Skew C-Compare Trigger 

VRC 
4,3 

Excessive 
Po.t 
Amble or 
TM 

5,6 

8,7 

AlU 
Hardware 
Error 

4,0 



If request is and data set i. 

specific nonspecific temporary nontemporary 

x x 
x x 

then ·It can be sati5fied with a volume that is: 

Permanently Resident Reserved Removable 
Public Private Storage Public Private Storage Public Private 

X X X X X 

X X X 

X X 
X 

ALLOCATION CHARACTERISTICS 

A STORAGE volume is: 

Designated in PRES RES • 
A volume for which the mount 
command has been given with 
a USE parameter of STORAGE 
(i.e., MOUNT 131, USE= 
STORAGE). 

A PRIVATE volume: A PUBLIC volume is: 

Designated in PRESRES. Designated in PRESRES. 
Requested with the PRIVATE A removable volume that 
5ubparameter specified, and the hos not been made 
volume is removable. Was re- PRIVATE. 
quested nonspecifically for a A volume for which 
nontemporary data set and the the mount command 
request had to be satisfied with has been issued with 
a removable volume. a USE parameter of 
A volume for which the mount PUBLIC (i.e., MOUNT 
command has been given with a 131, USE=PUBLlC). 
USE parameter of PRIVATE (i.e., 
MOUNT 131, USE=PRIVATE 
(default)) . 



Completion Code Summary 

Group 
Completion Operation of 

Explanation 
Code Macro Instruction 

BISAM/ 001 CHECK, GET, PUT I/O error; terminate specified or no 

BSAM/ SYNAD specified. 
QSAM/ 
BDAM 

BSAM/ 002 Record is greater than 32,768 bytes, exceeds 
QSAM/ maximum trock length or stated block size; 

QISAM/ block could not be contained in one extent; 

ISAM too many tracks specified for cylinder over-
flow; BDWor RDW (SDW) involid; record to 
be tr~nsferred lorger than trock copacity. 

BSAM/ 003 EOB for 3525 3525 associated dota set I/o sequence error. 
QSAM/ 

004 OPEN for 3525/ Iinvolid FORMAT cord or involid device 
3505 specified with OMR; conflicting or invalid 

DCB parameter; data protection image not 
! found in SYS1.IMAGELIB. 

I B5AM 005 READ for 3886 I Invalid DECS 

008 CHECK while SYNAD returned to CHECK routine, but save 
creating data set area was destroyed. 

BDAM 020 OPEN Involid DCBMACRF field. 

025 I Address in OCBSQND field ovhide look. 

026 I i'roce"ing with Involid OCBXARG field or exclusive control 
i exclusive control status not indicated. 

SISAM/ 030 !OPEN Invalid DCBMACRf field. 
QISAM 

032 \OPEN Involid DCBMACRF field. 

033 ,OPEN I/o error in reoding highest level index or 

IO~N 
while reading the last prime data block or 
in volidating lost record pointers; address in 
DC8MSHI field ouh.ide task or under incorrect 
protection key. 

036 No prime area s.pecified. 

037 OPEN User supplied bulfen too small • 

OJA CLOSE 11/0 e<Tor writing updated fonnot 2 DSCB. 

BISAM 03<4 OPEN i DCBSMSI field specifies area too small for 
I hig,est level index; invalid address in 
I DCBMSWA. , : 

035 10PEN ! DCBSMSWand DCBMSWA fields specify area 
too small for one trock. 

QISAM 031 

10PEN 

QISAM I/O error; no SYNAD specified. 

038 Index area too small or crosses volul1'le$. 

039 Iscanning End of data 5et; no exit routine oddre$S in 
DCSEODAD field. 

03B OPEN ISAM data set to be processed, but oot crea-
ted or its DeB oot closed after creation; 
involid DCBRKP field; DCBKEYlE field was 
zero; OPEN macro not issued for output; 
BlKSIZE or lRECl specified incorrectly. 

03E OPEN No space avai lab Ie for resume loading. 
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Completion Code Summary (cont'd) 

Group 
Completion Operation or Explanation 
Code Iv\acro Instruction 

BDAM/ 03D OPEN Missing format 2 DSCB, or serial numbers for 
BISAM/ SER in DD not in order or not all present_ 
QISAM 

TCAM 040 OPEN Error in opening a TCAM line group data set. 

041 OPEN Error in opening a TCAM message queues 
data set. 

042 Processing Error in running a TCAM MCP with the 
telecommunication on-line test executjve. 

043 OPEN Error in opening a TCAM application program 
data set. 

044 Processing Error in processing the FE Common Write 
subtask. 

045 Message Control I/O error or lagical reod error. 
Pragram (MCP) 

046 CLOSE TCAM MCP is scheduled ta be terminated, 
application program dota set is active. 
Completion code is for the application 
program data set. 

Graphics 056 Graphics attention ANAL YZ or GSERV specified DCB, which 
access service routine pointed to DEB, which pointed to invalid 
method UCB. 

(GAM) 057 Graphics attention ANAL YZ or GSERV specified DCB, which 
service routine pointed to DEB, which pointed to UCB for 

other than graphics device. 

061 CLOSE CLOSE issued DAR for GACB that was not . 
specified (via SPAR) for the closing task. 

062 Graphics SubroutinE Return code equal to or greater than absolute 
Package (GSP) for value of null argument produced. 
FORTRAN IV, 
COBOL, and PI/I 

063 2250 operator pressed alphameric keyboard 
CANCEL key and selected DUMP or 
TERMINATE option to terminate program. 

BTAM 09() OPEN UCB for other than communications device. 

091 I OPEN UCB specified invalid or unsupported 

i 
transmission control unit. 

092 ' OPEN UCB specified inval id or unsupported terminal 
control ar odapter. 

093 OPEN UCB specified invalid or unsupported terminal 

094 OPEN UCB specified invalid or unsupported optional 
feature or mode of operation. 

095 OPEN Line group did not have identical terminal 
types and/or optional features. 

096 OPEN DCBBFTEK field specified dynamic buffer 
allocation, but DCBBUFCB, DCBBUFNO, and 
DCBBUFL fields not specified. 
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Completion Code Summary (cont'd) 

Explanation 
Completion Operation or 
Code Macro Instruction 

Group 

STAM 097 OPEN Device I/O directory full. 
(cont'd) 

098 OPEN Transmission control unit not a 2701 or the 
Dual Communication Interface, or Dual Code 
Feature not specified in UCS. 

Job 060 I/O error in reading or writing 
sched- SYS I.SYSJOSQE or SWADS. 
uler 

OB6 System logic error while accessing resident 
job I ist or SYS 1. SYSJOBOE. 

lBO Invalid TTR for SYS I.SYSJOSQE found by 
system conversion routine. 

Prologue OCx Program interruption, not in I/o interruption 
handler or type 1 SVC routine; no program 
routine to handle interruption; x=program 
interruption code. 

OD3 Program interrupt caused by invalid set 
system mask instruction. 

OFI Program interrupt in I/o interrupt handler. 

OF2 Program interrupt in type 1 SVC routine. 

OF3 Machine-check interrupt; MCH ableh' 
abnormally terminate job step and continue 
operating system. 

OF5 Program interrupt occurred while loading 
transient area for type 3 or 4 SVC. 

EXCP 100 I/O Operation Device not operational. 
(SVC 00) 

200 I/O Operation !nvalid ECS, lOS, DCS protect key. 

300 I/O Operation Invalid DES protect key; not enough extents 
in DEB. 

400 I/O Operation Inval id DCS po inters. 

500 I/o Operation Invalid UCS address. 

600 I/O Operation Requested by subsystem (EXCPVR) and JSCS 
i. missing or subsystem bit in JSCB is not on. 

700 Operation No SQA (system queue oreal available for 
the request or the system lock was set. 

800 I/o Operation Invalid address of a control block appendage, 
CCW, or CCW data field was found. 

900 I/O Operation The translated channel program contains 290 
CCWs or more. 

AOO Modified CCWs CCWs modified in a PCI appendage were 
changed to cause the CCW translator to 
need to fix a page. I/O supervisor en-
countered a page fix request in PCI. 
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Completion Code Summary (cont'd) 

Group 
Completion Operation or 

Explanation 
Code Macro Instruction 

~CP I BOO I/O Operation Overfix thresho Id was exceeded. 
(SVC 00) 

(cont'd) COO 11/0 Operation Invalid number of entries in the fix list was 
, found upon return to lOS from the user fix 

I i i appendage. 

WAIT 101 !WAIT I More events than ECBs. 
(SVC 01) 

I WAIT 201 Invalid ECB address. 

301 I WAIT ECB wait flag already on. 

POST 102 I POST Invalid ECB address. 
(SVC 02) 

I 202 POST Inval id RB address in ECB. 

Task 103 RETURN or branch ECB already posted or RB address in ECB 
termin- to return address in invalid. 
ation register 14 

(SVC 03) 
A03 RETURN or branch I Subtasks not yet terminated. 

to return address in. 
register 14 

C03 RETURN or branch TCBDEB points to DEB that is associated with 
to return address in an invalid DCB. WARNING: All data sets 
register 14. not closed. 

003 RETURN or branch ENQ resources not released yet. 
to return address in 
register 14. 
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Completion Code Summary (cont'd) 

Group Completion Operation or 
Explanation 

Code Macro Instruction 

GETMAIN 604 GETMAIN Address in A or LA operand is outside task; 
(SVC 04) address of parameter list invalid. 

704 GETMAIN List request; not VS2 system. 

804 GETMAIN Request for zero bytes of virtual storage or 
not enough virtual storage available. 

A04 GETMAIN Storage management queues have been 
altered incorrectly 

B04 GETMAIN Subpool number greater than 127. 

E04 I GETMAIN from Not enough SQA available. 
program in super-
visor mode 

FREEMAIN 605 FREEMAIN Address in A or LA operand is outside task; 
(SVC 05) address of parameter list invalid. 

705 FREEMAIN List request; not VS2 'y,tem. 

905 FREEMAIN Address of area to be freed not multiple of 8. 

A05 FREEMAIN Area to be freed overlaps existing free area. 

B05 FREEMAIN Subpool number greater than 127. 

Contents 106 LINK, LOAD, Error while loading module into virtual 
supervi- ATTACH, XCTL storage; invalid record type, invalid address, 

I/O error. 
(SVC06) 

406 LINK, ATTACH, Module was only laodable; module specified 
XCTL by enlTy point defined by IDENTIFY macro. 

506 LINK, LOAD, Not enough virtual storage for module and 
ATTACH, XCTL overlay supervisor. 

606 LINK, LOAD, Not enough virtual ,torage for module. 
ATTACH, XCTL 

706 LINK, LOAD, Module marked "NOT EXECUTABLE.·' 
ATTACH, XCTL 

806 LINK, LOAD, BLDL detected error; module not found or I/o 
ATTACH, XCTL error during directory search. 

906 LINK More than 255 tasks waiting for reenterable 
or serially reusoble module. 

A06 LINK, LOAD, Task already waiting for ,eriolly reu,able 
ATTACH, XCTL module. 

BD6 I/O activity Abnormally terminating system error task 
reinstated; user task. abnormally terminated. 

C06 Aboormally terminating tronsient area task 
reinstoted; user task abnormally terminated. 

XCTL i 207 jXCTL Asynchronous exit routine attempted to 
(SVC 07) I execute XCTL. 

LOAD 308 LOAD Module specified by enlTy point defined by 
(SVC 08) IDENTIFY macro. 
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Completion Code Summary (cont'd) 

Group 
Completion Operation or Explanation 
Code Macro Instruction 

iGETMAIN 60A FREEMAIN Invalid specification of an area to be freed; 
REEMAIN address of area to be freed (in register 1) not 

!With R multiple of 8. 

~~~A) 80A GETMAIN Request for zero bytes of virtual storage or 
not enough virtual stOrage available. 

90A FREEMAIN Address of area to be freed not a multiple 
of 8. 

AOA FREEMAIN Area to be freed overlaps an existing free 

BOA GETMAIN, Subpool number greater than 127. 
FREEMAIN 

ABEND DOD ABEND Invalid ABEND recursion during abnormal 
(SVCOD) terminotion of subtask; job step tosk 

term i noted • 

EOD ABEND Insufficient virtual storage available for 
ABEND processing of sthtask, job step 
terminated • 

OPEN 013 OPEN Conflicting or unsupported parameters in 
(SVC 13) DCB; member name specified in OD not 

not found; no directory allocation subparam-
eter in OD. 

113 OPEN, OPEN I/O error in reading or writing JFCB or in 
with TYPE~J reading JFCB extension block; no exit code 

provided. 

213 OPEN DSCB not found; I/O error in reading or 
writing DSCB; unable to locate PASSWORD 
data set. 

313 OPEN I/O error in reading format 2 or 3 DSCB. 

413 OPEN INPUT specified but no serial number for SER 
in DD; I/O error in tape positioning or label 
processing; could not mount volume on 
device; mo·re devices allocated than volumes. 

513 OPEN Attempting to open second DCB for same tape 
volume. 

613 OPEN I/O error in label processing or tape pasi-
tioning. 

713 OPEN Expiration date not reached, but data set 
opened for output and DD contained MOD in 
DISP. 

813 OPEN Verification error in label processing. 

913 Supplying Incorrect password entered; ASCII tape 
password accessibility error, ASCII tape security error. 

A13 OPEN File sequence number in LABEL in DD 
incorrect. 
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Completion Code Summary (cont'd) 

Group 
Completion Operation or 

E><planation Code Macro Instruction 

OPEN B13 OPEN for UCS Operotar cancelled UCS lood; incorrect UCS 
(SVC 13) printer imoge; space unavailable for DCB and DEB; 
(cont'd) SYSJ.IMAGElIB not mounted or cataloged; 

permanent I/O error detected . 

C13 OPEN i/O error in reading JFCB Or DSCB for con-
catenated data set; DSCB nol found for one 
data set in concatenation; graphic device 
a Ireody opened by another task; output data 
sets concatenated. 

D13 OPEN for graphics DCB for other than grophics device. 

E13 OPEN for graphic. DCBGNCP field not 1 through 99. 

CLOSE 214 CLOSE 1/0 error in tape positioning or volume 
(SVC 14) disposition. 

314 CLOSE I/O error reading DSCS. 

414 CLOSE 1/0 error writing DSCB. 

514 CLOSE 1/0 error reading JFCB. 

614 CLOSE 1/0 error writing file mark. 

714 CLOSE I/O error processing label, ar tape mark. 

AI4 CLOSE 1/0 errar releasing unused direct access 
space. 

B14 CLOSE STOW unable to store, modify, or delete 
data fram partitioned data set directary 
because name already in directory, no space 
avai lable in directory, or 1/0 error search-
i ng directory. 

D14 CLOSE for Grophic device not opened by closing task. 
graphics 

TClOSE 117 8SAMnOSE 1/0 error in tape positioning or writing file 
(SVC 17) with TY'(=T mark. 

217 BSAM CLOSE I/O error reading JFCB. 
with TYPE=T 

317 BSAM CLOSE I/O error reading DSCB. 
with TYPE=T 

417 BSAM CLOSE I/O error writing updated D5C8. 
with TYPE=T 

717 BSAM CLOSE i I/O error processing label Or tope mark. 
with TYPE=T 

Master 122 Operator cancelled job; requested dump. 
sched-
uler 222 Operotor cancelled job; did not request 

(SVC 22) dump. 

322 Execution of job step or cataloged procedure 
taking longer t~.on time spe,,;fied. 
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Completion Code Summary (cant'd) 

Group 
Completion Operotion or 

Explanation Code .Macro Instruction 

Master 422 Job required too much queue space for 
sched- initiation. 
uler 

(SVC 22) 522 All tasks in SVC wait state for 30 cOnsec-
(cont'd) utive minutes or for time specified in JWT 

parometer (in systems with SMF). 

WTO/ 023 WTO, WTOR Parameter list not begin on proper boundary; 
WTOR no buffers available; text length equal to or 

(SVC 23) less than zera (WTOR only). 

E23 Reply command Invalid ECB, RB, or reply address. 
processing (in 
respanse to WTOR) 

EXTRACT 128 EXTRACT Output list not on full word boundry or not 
(SVC 28) contained in storoge assigned to job step. 

228 EXTRACT Input parameter I ist not on full """rd boundary 
or does not begin in storoge assigned to job 
step. 

328 EXTRACT TCB not for immediate subtask. 

ATTACH 42A ATTACH Address for ECB to be pasted upan subtask 
(SVC 2A) termination is not multiple of 4, or not within 

bounds of partition. 

62A ATTACH Exceeded allowed number of tasks. 

CHAP 12C CHAP Address for subtask TCB does not point to TCB 
(SVC 2C) of immediate subtask, or points to a task that 

has terminated. 

22C CHAP Address for subtask TCB not multiple of 4. 

Overlay 120 Words 3 and 4 of segment table invalid. 
super-
visor 220 Address in segment table or entry table 

(SVC 20) outside storage for job step. 

320 Wrong length record or I/O erTOr when load-
ing segment. 

C20 Invalid scatter record found while loading 
program segment. 

020 Invalid record type found while loading 
progrom segment. 

E20 Invalid address found while loading program 
segment. 

OW 130 OEQ without OEQ for resaurce not enqueued by prior ENQ 
(SVC 30) RET; HAVE 

230 OEQ Invalid length specified for name of resource. 

330 OEQ Invalid option specified by task with non-
zera protection key. 

430 OEQ Invalid parameter list. 

530 OEQ Task does not yet contra I specified resource. 
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Completion Code Summary (cont'd) 

Group 
CompletionlOperation or 
Code I Macro Instruction 

Explanation 

EOV 137 i End of volume I I/O error in label or tape mark processing or 
(SVC 37) tape mark positioning. 

: 
237 1 Erld of volume Verification error in lobel processing; tape 

I 
label block count not same as DCB block 
count. 

I 

337 I End of data set No address specified in DCBEODAD field. 

! 
437 i End of volume Protect key different in TCBPKF field of TCB 

I and DEBDEBID field of DEB. 
I 

II 
537 : End of volume Specified volume being used for another 

I for multiple data set. 
: volumes 

637 I End of volume I/o error in writing tape mark, positioning 
tape, reading label, sensing for file protect 
ring; DCB bit does nat indicate concatena-
tion of unlike attributes. 

737 I End of volume or Direct access I/O error; DSCB nat found for 
i allocation of multi-volume or concate";'ted doto set. 
i secondary quantity 

837 I End of volume for I/O elTor reading or writing JFCB from or 
! 'equential data set onm direct acce .. ; JFCB exten,ion needed 

i but not found. 

I 
A37 ; End of Volume DCS not open; DCB nat pointing to a proper 

DEB. 
i 

837 i End of volume Volumes must be demounted from a devke 

I allocated to the data .et, but system unable 

! to demount velume. 

037 ! Output operation More space needed but no secondary quantity 

I specified for SPACE in DO. 

E37 
i 
10utput operation More space needed but nat enaugh volumes 

: specified in SER, volume count, or REF in DD. 
--

ENQ 138 IENQ without Seccnd ENQ without intervening DEQ. 
(SVC 38) i RET;TES T, USE, 

lor HAVE 

238 IENQ Inval id length for resource name. 
I 

338 !ENQ Invalid option specified by task with non-

I 
zero protection key. 

438 IENQ Invalid parameter list. 

DETACH 13E DETACH Subtask being detached nat yet terminated. 
(SVC 3E) 

23E DETACH TCB address not on word boundary; sub task 

~ 
TCB not on word boundary; subtosk TCB~ or 
not an immediate subtosk. 

CHKPT 
! Error during E".-.::ecution of checkpoint restart 
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Completion Code Summary (cant'd) 

Group 
Completion Operation or 

Explanotion Code Macro Instruction 

RDJFCB 140 RDJFCB I/o error in reeding JFCB. 

240 RDJFCB No foundation extension block in DCB; 
EXlST address in DCB; JFCB exit in DCB exit 
l1>t; JFCB buffer not in user's virtual storage. 

I 

I ! SWAP I 155 SVC 85 (in decimal) issued by user's task, but 
(SVC 55) I is restricted for use by Dynamic Device 

I I 
I Reconfiguration. I 

System 2F3 Job was being executed when system failure 
Restart occulTedi a system restart was performed. 

I .! Fnn : Invalid or restricted operand, nn, in SVC IS:eZ~11 I 
1 

I instruction. 
(SVC nn) 

: 

ESR ,1 
16D i 1 Invalid ESR code in register 15. 

(SVC, I 
109,116, 

I 117) I 

I 
Paging 028 ! Page fi Ie I/O error. 

Misc. 2FF I ABEND Step terminated at request of user appendage 
lappendage III. 

722 

I 
aUTUM keyword specified on SYSOUT DD 
statement exceeded. 

822 

I 
V~R region not obtained. 

16E ID~C", Control program requested a DEBCHK func-
tion be performed an a data extent black 
(DEB) obtained from the DCB passed by the 
program. Function could not be completed. 

1BO 

I 
System conversion routine encountered an 
invalid TTR for an address in the SYS 1. 
SYSWADS data set. 

3FE Task a;tempted to end normolly but telepro-
cessing I/O requests were active or pending 

4FE Task attempted to end normolly but non-

I teleprocessing I/O requests were pending 

I 
and no teleprocessing I/O requests were 
outstanding. 

DOO I Error occurred during processing of aSia 

i extended request. 
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Wait State Codes 
001 IPL/NIP: Not operational in response to a t ... t I/o instruction (r"9. 10"Unit 

address). 
002 IPl/NIP: I/O operation not initiated, CSW stored, and channel not bUiy 

(reg. 10=unit address) • 
003 IPl/NIP: I/O operation not initiated, CSW not stored, and chonnel not busy; 

or SYSI.LlNKLIB not cataloged, no UCB found for IPL device, unexpected 
"not operational" condition found (reg. 10=unit address). 

004 IPl/NIP: I/O operation nat initiated, CSW not stored, chonnel not busy 
(reg. ICFunit address). 

005 IPL/NIP: I/O intem'pt because of unit check (if IPL, fourth byte of PSW= 
X'OO'; X'4C'=address of CCW causifllJ check; X'54'=.ense bytes describifllJ check. 
Reg. ICFunit address). 

006 IPl/NIP: interface control check, channel control check, channel data check, 
program check, or channel chainifllJ check occurred. 

007 NIP: Console not available. 
008 NIP: VA interruption because of unit check. Record not found, unformatted 

direct access volume mounted on online device, or volume label on on alternate 
track (reg. 1000nit address). 

009 NIP: I/o interruption because of unit check. File mask violation (reg ICF 
unit addre .. ). 

OOA SYS1. lINKLlB not found in catalag 
OOF IPL: Volume nat containing IPL text used for IPL. . 
010 NIP: I/O interruption because of unit check. End of cylinder (reg lCFunit 

Qddress). 
011 NIP: I/o interruption because of unit check. Track condition check occur-

red (r"9. 10000it address). 
013 NIP: Recovery not possible. Check sy.tem completion code. 
017 IPL/NIP: Unit check while executing sense instruction (reg. ICFunil address). 
018 IPL: Nucleus 100 big for machine size. Spoce for RLD records exceeded. 
019 IPL: Program interruption because of hardwQre error> or SYS I.NUCLEUS 

occupying more thon one extent. 
021 NIP: I/O interruption on teleproc .... ing or graphic console (reg. l"'pointer 10 

lOB for fQiling EXCP ope",tion). 
OE2 NIP: Machine check interruption occurred before machine check handler 

initialized. 
OFI DSS: Error processing encountered error preventing reinstatement of VS 

proces.ing (Message IQAOI6W). 
OFA DSS: Translation specification exception (Message IQAOIOW). 
900 NIP: "Error occurred durifllJ initialization of one or more poge data sets 

(Messages IEA750W, IEA75IW, IEA752W, IEA753W, IEA754W, IEA755W). 
901 SUPVR: Channel program check durifllJ pagifllJ I/o operation. 
902 SUPVR; Uncarrectable I/O error while pogeable supervisor was being read 

into real storoge from SY51.PAGE data set. 
903 SUPVR: Page supervisor ended abnormally. 
904 NIP: Unable 10 complete system initialization. 
905 IPL: CPU model number abtained by a Store CPUID instruction not found in 

IPL li.t of supported model •• 
906 IPl: Machine check interruption because of either a malfunction other than 

a storage error or uncontrollable real .torage error in first 256K of storage. 
907 NIP: Link or load foiled for an .... ential module (Message IEA782W). 
908 NIP: System generated with extended timer support but clock comporator 

and CPU timer not supported by t-dware. 
ADI RMS: &ror accurred while performing recov .... y. Probable machine check 

on machine check. (Message IGF91OW). 
AD2 RMS: Error occurred while performing a recovery. Probable machine check 

on machine check. 
A03 RMS: Error occurred while performing a recovery. Probable program check 

on machine check (Me.sage IGF910W). 
A04 MCH: I/O error during machine check recovery (Messoge LFG93QW). 
AD5 MCH: Unrecoverable failure within supervisor area (Message IGF900W). 
AOA MCH; Encountered fai lure that channel check handler could not correct. 
AOC MCH: Unable 10 load a page on a low end syslem (Message IGF930W). 
A II RMS: Error occurred while performing a recovery. Probable invalid 

machine check interrupt code (Message IGF910W). 
AI6 MCH: Failure in time of day clock, clock comporator, or CPU timer 

(Message IGF950W). 
A 17 MCH: Failure in interval timer (Message IGF950W). 
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Wait State Codes (cont'd) 
BOI 321 I Utility: Cornplet<ld normally. 
802 3211 Utility: Control card mis~ing or out of order. 
B03 3211 Utility: JOB statement is incorrect. 
B04 3211 Utility: DfN statement is incorrect. 
805 3211 Utility: UCS statement is incorrect. 
8Q6 3211 Utility: FeB statement fs incorrect. 
807 32H Utility: END statemllnt is incorrect. 
80A 3211 Utility: ExtefRo! intern'Pi has occurred. Interrupt key was pressed. 
80B 3211 Utility: ProgJ:am check interrupt has occurred. 
SOC 3211 Utility: Machine check interrupt has occurred. 
B Jl 3211 Utility: Reoder is not online. 
S 12 3211 Utility: Reoder is not ready. 
B 13 3211 Utility: Reader is not ready. 
BI4 3211 UtHity: Reoder channlll em>r has occurred. 
B15 3211 Utility: No device end is indicated on the reader. 
S19 3211 Utility: Printer is not online. 
BIS 3211 Utility: Unit check hesoccurred on the printer. 
B IC 3211 Utility: Printer channel error has occurred. 
BID 3211 Utility: No device end is indicated on the printer. 
DOl SUPVR: ABTERM or PROLOG failed while processing the terminating progJ:am. 
E02 CONSOLE: Permanent I/O error on 2250 display unit. No alternate console 

was available. 
E04 SUPVR: SQA had less than 288 bytes. GETMAIN request was issued for more 

SQA space thon was <lvoiloble. 
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System ENO/OEQ Names 

~ Minor 

SYSDSN dsname 

SYSIEECT IEEWQE 

SYSIEfCT IEERQE 

SYSIEFSD Q1 

SYSIEFSD Q2 

SYSIEFSD Q3 

SYSIEFSD 04 

SYSlfFSD 05 

SYSIEFSD 07 

SYSlfFSD CPOWAIT 

SYSIEA01 lEA 

SYSVTOC ""I-ser 

SYSPSWRD PASSWORD 

SYSDSNbb SYSCTLG 

SYSIGGLG M5BCCHHR 

SYSIEFSD WD 

SYSIEWL (dsnome for 
SYSLMOD) 

SYSCTLG SYSCTLG 

SYSIEC16 X'FO' 

SYSSMF01 BUF 

Modules Using ENO,/DfO 

Used by the initiator to ENQ 0" each tunporary dsnoPle 
specified in the DD statements of a job. 

Used by WTO rodi"es when all console buffers ore full. 

Used by WTOR routines when the number of outstonding 
reply requests is ot the system limit. 

Used by queue manager during p<ocessing of ~NO/DEO 
to prevent queue control records (QCRs) overlay/lock-out. 

Used by qlJeue II10nager during processing of assign and 
delete to prevent master OCR overlay/lock-out. 

Used by queue managef during processing of 'no ~e 
in job queue' condition. 

Used by I/O device allocation to interlock' UCB, 
against multiple references by other allocation routines. 

Used by I/o device allocation to prevent interactj"r CIt 

updates to UeBs. Provides allocation a meons of reieas
ing UCBs: to termination. 

Used by initiator to permit cancellotion of a system 
program during device allocation. 

Used by output writer when deleting current output Q 
entries. 

U.ed by ABEND and SNAP to obtain ace .. , to th. du"", 
data set. 

U.ed by DADSM to provide VTOC integrity. 

U.ed by OPEN/fOV to assure serial update 10 tho secu';'" 
data set. 

Used by CATALOG for .y.tem catalog integrity, 

Used by BDAM during exclusive re'3d/writf" to obtoil'l 
e><clusive control of RO (capocity record). 

U5ed by the accounting data set writer (module IEFWAD}. 

Used by linkage editor. 

Used by catolog management to en'iure cotolog integr:fy. 

Used by SVC 16 (Pl'~GE) to get exclu.ive use of coller'. 
DEB chain. 

Used by SMF SVC 83 to e'uure the exclusive 1J!te cf the 
SMF buffer. 

Module Nome ENO Minor Module Name ~ 

IEfSD561 01 IEFXVOO1 05 
IEfSD565 01 IEFWAOOO 05 
IEESD575 01 IEFWEXTA Q.5 
IEfSMFWT 01 IEFWDOOO 05 
IfFSDI60 02 IEFSDI95 OS 
IEFSD161 02 IffSD410 G5 
IEFWEXTA 04 IEFVMSLl as 
IEFSD410 04 IEFACTLK 05 
IEFSD210 04 IfFSDl62 ::;;7 
IEfVMNT2 05 IEFOSC05 C?OW',t' 
IEFZGJBl 05 IEFVMB J~nr.rl"~ 

IEFZGSTl 05 IEESMF8C au< 
IEFZGST2 05 IEAQTM02 lEA 
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How To Fino Associated Logical Channel Word 

.! lJC~·:·10 \ 
·8 \ LCH TAB) = LCW 

LOGICAL CHANNEL WORD TABLE 

Ih" iogical channel word table consists of the logical channel words that control the 
!09>eOI channel queues. It is used by the I/O supervisor and the I/O purge and SVC 
~1..:rge routine~. 

The logicwi channel w"rd table has the following characteristics: 

1. ~~"tion: Tf:e tuble is created at system generation timl>. 

2. ~torage ~~: The table .. "ides, as a permanent part of the fixed nucleus • 

.). $he: The table contains one 8-byte logical channel word per logical channel 
Queue. 

4. Means d f'.ccess: find the start of the lCW table in CVT + 8C; add to this 
pu:n1"r the v<llue of the LCHTAB byte in the UCB (UeS + A) multiplied by eight. 

Th" format of a logical channel word is: 

!2 byte, ----t- 2 bytes +-2 bytes -4-- 2 bytesj 

I . 8 bytes----------I 

FIRST REQUEST (2 bytes) 
These twv bytes contain either an address or an index 'val"" to the first request 
element in the logical channel queue. 

LAST REQUEST (2 bytes) 
1 hese two bytes conTain eitner an acdr"ss or an index value to the last request 
elem"nt in the logical channel queue. 

seRA TCH (2 b1 res) 
This fielci is used as a temporary storage area for an address or index value. The 
fl"ld is used when more than one logical channel queue for a physical channel is 
,~arched in order To find tne highest priority I/o req'"est with which to restart the 
channel . 

lCh IVIOD AuDR (2 bytes) 
This field addresses the device-dependent test channel module. 

1. Wh"c u i..,Jicai channel queue is void, the FIRST REQUEST field contains 
a aummy iink address of hex FFFF and the LAST REQUEST field contains the 
odd,,,,, ..,f that iog;cai channel """d. 

". When the,e is only one request element in the queue, bath FIRST REQUEST 
m,d LAST REQUEST contain the address of that element. 
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How To Find the Entry Point of Types I and " SVCs 

A. Pick up the instruction address from the SVC New PSW at X'60'. 

B. Starting at th~ location in Step A, search for the first LM instruction (98 89 OXXX1. 

C. The pointer to the SVC table is at addre,' XXX (step 0). 

D. The pointer to the SVC prefix table is at oddre.s XXX+4 (step B). The pointer to 
the SVC FUH is at address XXX+8 (step B). 

E. Add the SVC number (hex) to the address of the SVC prefix table. 

F. Pick up the byte value pointed to by the rowlr of step E. 

G. Multiply the value picked up in step f by 4. 

H. Add the results of step G to the address of the SVC table determined in Step C. 

I. The value computed in step H points kl a 4-byte oddre5S constant which i, the SVC 
routine entry point. 

Note that all entry points are on a cIoubleword boundary> .The three low-order bits in 
the entry address are not port of the actual addres,. Bits 5 and 6 equal the number of 
cIoublewords in register sove area in SVRB. Bit 7 indicates an SVRB is needed. 

SVC TABLE FORMAf 

BITS 2 6 21 3 

I V irtua I storage address 

0 0 
of SVC routine 0 

c 
k 

4-byte entry for type 1 SVC routines 

BITS 2 2 1 3 

e 
I n 

* [SA is the number of cIoublewords required for the 
extended ..,ve area in the request block. 

BITS 

0 0 ~ ESA* 
c 
k I 

e 

I-byte entry for type 3 
and 4 SVC routine, 

2 5 I 21 

e 
I n 
0 

0 
a Virtual .torage address 

c b of SVC routine 
k I 

e 

4-byte entry for type 2 SVC routines 
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! 

How To Find (cont'd) 

12 

~:;~~tes of SVC : ESA* 

6-byte entry for transient type 3 and 4 SVC routines 

BITS L 8 I 22 I 2 I 12 1 3 t, ! 
! I 

e 
I n 
i Address of SVC routine 

I~ 
0 a ESA* , Ib 

i k I ~ I 

a-byte entry ror fixed . type 3 and 4 SVC routines 

* ESA is the number "f doubleworclS required for the 
extended save area in the request block. 

How TO Firtd kE:siaent Build list 

A. Pick up CVT pointer in location X'IO:. 

~. Adci X'lC' to 'his pointer. This is CVTPCNVT pointer. 

C. Locate CvTPCNVT entry-So 

D. This is poinTer to resident bui Id list. 

E. Format of residenT bt,;ild list is: 

u-) nvmb~r r .. f enrrie~ 
:l-3 leng'h of eoch efltr)' 

4- dj errf~ ""!",mber l 
..;.4-';' e.'"'\"y n:..:mber 2, ~rc. 

:".orl'tl.al h:~ngrh oj ~":'j\.;n entry ;s 4C bytes. I h,,~· '" fin", ~e;iden' SvC Lu"d List and RAM List 

I 
The re:'!odenr. SVC. looe ii:)T ~nd RAM list pointers ate two iullwords located before the constant 
IGG019 IFG019. T~e pointers are known os IEAARSVI and IEAARAM4, respectively, and may 
be i"cored rrom rnese name, in LMODMAP. Tnese constants are defined in IGCoo7, IGCOOS, 
or liNK, XCTL, oncJ LUAD code if a s}stem generation lisring is available. 
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Section 3: Supervisor Information 

Supervisor Macro Outlines 3-2 
Supervisor Macro Parameter Notation 3-10 
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Program Interrupt Control 3-30 
General Services 3-31 
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Source Publications 

Additional information about the supervisor macro outlines and SVCs 
is in OS/VSI Supervisor Services and Macro Instructions, GC24-5 1 03, 
and OS/VSI Planning and Use Guide, GC24-5090. 

Supervisor Macro General Outline 
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Supervisor Macro Outlines 

ABEND completion code I, DUMPJ[,STEP] 

ATTACH { EP=symbol } 
EPLOC=address af name I, DC8=dcb address] 
DE=address of list entry 

I, PARAM=(addresses)[, VL=I ]lI, EC8=ecb address] 

I, ETXR=exit routine addressJi, LPMOD=number] 

I I, DPMOD=number] 

I,TOE= {~~} J[,FPREGSA = {~~}] 
ATTACH {EP=Symbal J 
(list form) EPLOC=address of name I, DC8=dcb address] 

DE=address of list entry 

I, EC8=ecb address] I,ETXR=exit routine address I 

I, LPMOD=number] I, DPMOD=number], 5 F=L 

! I, TOE= {~~}1I,FPREGSA = {~~}] 

ATTACH { EP=symbol } 
(execute EPLOC=address af name I, DCB7 dcb address) 
farm) DE=address of list entry 

I, PARAM=(addresses) I, VL=I JJ I, EC8=ecb address] 

I, ETXR=exit routine address] I, LPMOD=number] 

[, DPMOD=number] 

I, TQE= {~~} ] I, FPREGSA = f~~} ] 

rf~(E' I"0bl~ ~~tm [;,' odd.~, I } 1 
,SF=(E, rontrol program list addreSS} ) 

(15) 

,MF=(E, tddress } ),SF=E, rddressl ) 
(1) (15) 
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Supervisor Macro Outlines (cont'd) 

CALL {entry point nome } [, (address paameters)[, VL)) 
(15) 

[,ID=number] 

CALL , (address porameters) [, VL],MF=L 
(list form) 

CALL { entry point name } [, (address porameters)] 
(execute (15) 
form) 

[, VL][,llFnumberj 

,MF=(E, {problem program list address} ) 
(I) 

CHAP priority change value [, tcb location address ] 
,'S' 

DELETE { EP=symbol } 
i EPlOC=address of name 

DE=address of I ist entry 

DEQ (qname address,rname c-.ddress, [rname length] 

[STEP ] , , ... )[,RET=HAVE] 
I SYSTEM 

DEQ ([qname address], [rname address], [rname length] 
(list form) 

[SYSTEM], ••• )[,RET=HAVE],MF=L 
I STEP 

DEQ [([qname address), [rname address), [rname length] 
(execute 

I 

[SYSTEM] ••• )]t RET=HAVE ] form) 
'STEP , ,RET=NONE 

,MF=(E, {control program list addresS}) 
(1) 

DETACH tcb location address 

DOM { MSG=register 1 

MSGLlST=address J 

DXR regl,reg2 

ENQ (qname address,rname address, [ ~ ] ,[rname length] 

[ SYSTEM 1 [,RET'TEST 1 ' STEP , ••• ) ,RET=USE 
,RET=HAVE 
,RET=CHNG 
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Supervisor Macro Outlines (cont'd) 

ENQ ([qname address), [rname address}, [~ ] 
(list form) 

, [rname length),[ SYSTEM] ,.-' .. ) r'RET-HA~ ] .M~l STEP ,RET=TEST 
,RET=USE 
,RET=CHNG 

ENQ [([qname addressJ,[rname address], [~] 
(execute 
form) .[m~.I~,.hJ. [SVSTEMj .... T"'·HAVE ] 

STEP , RET = TEST 
, RET=USE 
,RET=NONE 
, RET=CHNG 

,MF= (E, {control program list address} ) 
(1) 

EXTRACT answer area address [,tcb location address] 
, 'S' 

,FI ELDS = (codes) 

EXTRACT [answer area'address ] [, teb location address] 
Oist form) .'~ 

[, FIELDS= (codes)J,MF= L 

EXTRACT [answer area address] [, fcb location address] 
(execute ,'~ 
form) 

[, FI ELDS = (codes)] 

I 

,MF=(E, {control program list address}> 
(1) 

F"EMAIN i rlv.oom,. .. A.odd=I.SP.OO ..... } 
R,SP =(0) 

I R,LV=(O),A=address I R,LV=(O),A=(l) 
R, LV=number,A=address [,SP =number) 
R,LV=number,A=(l)[, SP = number } 
V ,A=address[, SP =number I 

FREEMAIN {[EJ[,LV=numberj[,A=addressJ[,SP=number) } ,MF=L 
(list form) [VlI, A=addressJ[, SP=number) 

FREEMAIN { [EJ[, L V=numberll, A=addressJ[, SP=number) } 
(execute [V) [, A=addressJ[, SP=number) 
form) 

,MF=(E, (control program list address 1 ) 
(1) 
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Supervisor Macro Outlines (cont'd) 

GETMAIN EC,LV=number,A=address [,SP=number1[,BNDRV= {~!~~D}J 

EU,LV=number,A=address [,SP=number1[,BNDRV= {~!~~D}J 

R, L V=number[, SP=number} 
R,LV=(O) 
VC,LA=address,A=address[,SP=number] [,BNDRV= {~BLWD}] 

PAGE 
VU, LA=address, A=address [, S P=number] [, BN DRV= fBLWDlJ 

PAGE 

GETMAIN 
(list form) tIECJ[," yeO_b.,,] 

[EU] [, LV=number} 
[VC][, LA=address] [,A=address] [,SP=number] 

{YU] [, LA=address] 

[,BNDRV= {~!~D }}MF=L 

GETMAIN 
(execute rCJ[,"Yeoomb.d } form} [EU][,LV=number] [ A=address][ SP=number] 

[VC][, LA=address]' , 
[VUH,LA=address] 

[,BNDRV= { DBLWD n ,MF=(E, {control program list address F 
PAGE (I) 

GTRACE DA T A=address, L NG=number , I D=numberl, F I D=number] 

GTRACE [DATA=address][,LNG=length] [,FID=numberl,MF=L 
(list form) 

GTRACE lD=value,MF=(E, {parameter list address} } 
(execute (1-12) 
form) 

[, DATA=address][, LNG=length][, FI D=number] 

IDENTlFV { EP=symbol } ,ENTRV=entry paint address 
EPLOC=address of ncme 

LINK { E P=symbol } [, DCB=dcb address] 
EPLOC=address of name 
DE=address of list entry 

[,PARAM=(addresses)][, VL=I][,ID=number] 

LINK rP=SymbO' } [, DCB=dcb address],SF=L 
(list form) EPLOC=address of ncme 

DE=address of I ist entry 
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Supervisor Macro Outlines (cant'd) 

LINK r E P=symbol ] I, DCB=dcb address] 
(execute l EPLOC=address of name 
form) OE=oddress of I ist entry 

I 
[, PARAM=(oddresses)J[, VL=I H, lD=numberl 

I rF-~' Iprobl- P01~ '"<odd~ ) } 
,SF=(E, { control program list address}) 

(15) 
,MF=(E, {address} ),SF=(E, {address} ) 

(I) (15) 

LOAD { EP=symbol } I, DCB=dcb address] 
EPLOC=odciress of name 
DE=oddress of I ist entry 

PGRLSE LA= { oddr 1 } ,HA= {Oddr2} 
(reg 1) (reg2) 

PGRLSE MF=LI, LA=oddrIJ[, HA91ddr2] 
(list form) 

PGRLSE MF=(E, {listaddr} ) f'LA= {oddrl }] [ ,HA= {Oddr2}] 
(execute (reg3) (reg 1) (reg2) 
form) 

POST em address I , completion code] 

RETURN [(regJ[,reg2])J[,T] [,RC= {n'(;,;rr}] 

SAVE (reg I I, re92])[, TlI, identifier nome] 

SEGWT extemol segment nome 

SNAP DCB=dcb addressITCB=addressJ[, lD=number] 

I 
I, SOAT A=(code for control program blocks)) 

I,PDATA=(code for problem program areas)] 

! 
[ ,STORAGE=(storting address,ending address, ... )] 

, LlST=oddress of list 

SNAP [0 CB=addressj 1,ID=number] I,SDATA=(code)] 
(list form) 

I,PDATA=(code)] [,STORAGE=(addreSS,oddress, ... ) 1 ,MF=L 
, LIST =address 

SNAP [OCB=oddressJ I, TCB= {address} ] 1,ID=number] 
(execute 'S' 
form) 

[,PDATA=code] I,SDATA=code] 

[,ST;:?rA.GE=(oddress,address, ••• )] 
,LL.=oddr_ 

,MF=(E, {control program list address} ) 
(I) 

SPIE [interruption exit address, (interruptions)] 
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I 

Supervisor Macro Outlines (cont'd) 

SPIE [interruption exit address] [, (interruptions)],MF=L 
Oist fann) 

SPIE [interruption exit address] [, (interruptions)] 
(execute 

,MF=(E, {control program· list address} ) form) 
(1) 

STAE {O . H'OV} [,PARAM:list address] 
eXit address IS! 

[ ,XCTL= r;J] [, PURGE= ! ~~~!:CE}] [,ASYNCH= {~~}] 

STAE [exit address]!, PARAM:list address] 
(list fann) 

lPURGE= {~!:CE IF,ASYNCH= {~fl ,MF=L 

STAE {O . l{ ,OV} [, PARAM=list address] 
(execute eXIt address ,£ 
farm) 

['XCTL={~~l] [PURGE= {~~!:CE}] [,ASYNCH= l;Q 1] 

,Mf=(E, {remote(~i)st address 1) 
STiMER {REAL[,timer completion exit address] } 

TASK[, timer completion e~it address] 
WAIT 

[,DINTVL=address ] 
, BINTVL=address 
, TUINTVL=address 
,TOD=address 

rlUe

} 
STiMERE ID= addr 

ALLI 

[

, BI NTVL= {value} '\ 
addr 

,DI NTVL= {value} [, REPLACE=YES] 
addr 

,MICYL= {value} 
addr 

(

, TEST= {~~~,:~~;;'} 1 
(MI C,.addr) 

,CANCEL=YES {(BlN,addr)} 
,CANCEL=YES, TEST= (DEC, addr) 

(MIC,addr) 

[
, ECB=addr {YES} ] 
,EXIT=addr[,SYAREA= NO I 

[, ERRET=addrJ 

Note l : ID=ALL can be used with CANCEL ifTEST is not specified; 
ID=ALL is defaulted if CANCEL appears alone. ALL is invalid 
for all other uses of I D. 
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Supervisor Macro Outlines (cont'd) 

[lD=valueJ 

STIMERE [, BINTVl=vaIUe] 
(list , DI NTVL=value 
form) ,MICVl=value 

[, EClFadd. rES} ] 
,EXIT=add.[,SVAREA= NO ] 
,MF=L 

[ID= {:~e}] 
STIMERE 

[ ."Nm· I::;} 1 (execUte 
form) DI NTVL= { value} 

, add. 

,MICVl= {value 1 
addr 

I, REPlACE=YESJ 

[, EClFaddr ~ 
• EXIT=addrl,SVAREA= {~~} ] 

[, ERRET=addr] 
,MF=(E, {parameter liot address} 

(I) 

TIME rc 

1 
BIN 

!ru 
I MIC,address 

I TTIMER ! [CANCEL] 

WAIT I [number of events, I { EC B=addres. } 
I ECBLlST=addreso 

WAITR I [number of events,] {EC8=addre55 } 
I ECSLlST=addreso 

WTL lmesscgel 

WTL i 'message', MF=L 
(Ii.t form) I 
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Supervisor Macro Outlines (cont'd) 

WTL 
(execute 
form) 

WTO 

WTO 
(list form) 

WTO 
(execute 
form) 

WTOR 

MF=(E, {control program list address} ) 
(1) 

WTOR "message', [reply address], [length of reply] 
(list form) 

WTOR 
(execute 
form) 

XCTL 

XCTL 
(list form) 

XCTL 
(execute 
form) 

, [e<:b address] 

,Ireply address], [length of reply], lecb address] 

,MF=(E, {control program I ist address} ) 
(I) 

[(reg! l,reg2])], {EP=Symbol } 
EPLOC=address of name 
DE=address of I ist entry 

I, DCB=dcb address] 

[

EP=symbol ] I, DCB=dcb address],SF=L 
EPLOC=address of name 
DE=address of I ist entry 

[(reg! I, reg2])] {' EP=symbol } 
,EPlOC=address of name 
,DE=address of list entry 

[,DCB=dcb address] 

1

, MF=(E, { pcoblem program I ist address} )] 
(I) 

,SF=(E, rontrol ~~ram list addreSS}) 

., MF=(E {addreSS} ) SF=(E, {address}) 
(1) (15) 

I Note: Shaded area for Multiple, Console Support. 
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Supervisor Macro Parameter Notation 

Abbreviation 

Sym 

Dec Dig 

Register 

RX type 

A- Type 
Adcon Type 

Meaning 

Any symbol valid in the assembler language. 

Any decimal digits, up to the value indicated in 
the associated macro instruction description. 
If both Sym and Dec Dig are checked, an 
absolute expression is also allowed. 

A general register, always coded within 
parentheses, as follows: 

('2-12) - one of the general registers 2 through 12, 
previously loaded with the right-adjusted value 
or address indicated in the macro-instructian 
description. The unused high-order bits must be 
set ta zero. The register may be designated 
symbolically or with an absolute expression. 

(l) - general register 1, previously loaded as 
indicated above. Designate the register as (l) 
only. 

(0) - general register 0, previously loaded as 
indicated above. Designate the register as (0) 
only. 

Any address that is valid in an RX-type 
instruction (e.g., LA) may be designated. 

Any address that may be written in an A-type 
address constant may be designated. 
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Summary of Supervisor Operands 

WRITTEN AS 
MACRO Register A-type 
INSTRUCTION OPERANDS Sym Dec RX- Adcon 

Dig (2- (1) (0) type type 
12) 

ABEND completion code S S S S 

DUMP written as shown 

STEP written as shown 

ATTACH DCB SE E SL 

DE= SE E SL 

DPMO[F SlE SLE SE 

ECB= SE E SL 

EP= SLE 

EPLOC= SE E SL 

ETXR= SE E SL 

FPREGSA= YES or NO 

LPMO[F SLE SLE SE 

PARAM= SE E S 

TOE= YES or NO 

VL=1 written as shown 

CALL entry point nome SE 

address parameters SE E SL 

VL written as shown 

I[F SE SE 

CHAP priority change volue S S S S 

tcb location address S S S 

DELETE DE= S S S 

EP= S 

EPLOC= S S S 

I S=stondard; L=I ist; E=execute 

Section 3: Supervisor Infonnation 3 -11 



Summary of Supervisor Operands (cont'd) 

WRITTEN AS 
MACRO OPERANDS Register A-type 
INSTRUCTION Sym Dec RX- Ad con 

Dig (2- (1) (0) type type 
12) 

DEQ '1name address SE E SL 

rname address SE E SL 

rname length SLE SLE SE 

STEP or SYSTEM written as shown 

RET=HAVE written as shown 

I RET=NONE written as shawn (E form only) 

DETACH tcb location address S S S S 

DOM MSG= S S 

MSGLIST= S S S S 

DXR reg1 S S 

reg2 S S i 
ENQ qnarne address SE E SL 

rnarneoddress SE E SL 

EorS written os shown 

rname length SLE SLE SE 

STEP or SYSTEM written as shown 

RET= TEST, USE, CHNG, or HAVE 

RET=NONE written as shown (E form only) 

FREEMAIN E, R or V written as shown 

A=(with E, L, or V) SE E SL 

, A=(with R) S S S 

LV=(with E) SLE SLE SE 

LV=(with R) S S S s 

I SP=(with E or V) SLE SLE SE 

SP=(with R) S S S s 

I GETMAIN EC, EU, VC, or VI.J refer to macro description 

A= SE E SL 

BNDRY= DBLWD or PAGE 

LA= I SE I E i SL 1 
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Summary of Supervisor Operands (coot'd) 

WRITTEN AS 
MACRO OPERANDS Register A-lype 
INSTRUCTION Sym Dec RX- Adcon 

Dig (2- (1) (0) type lype 
12) 

! L Y=(with E) 
I 

GETMAIN 'SLE SLE SE 
(cent'd) 

i LY(with R) S S S S 

i SP=(with E or V) SLE SLE SE 

i S P=(with R) S S S S 

GTRACE I DATA= S I S SLE 

I LNG: SLE SLE SLE ! 

FIO= SLE SLE SLE 
: 

i 10= SE SE 

IDENTiFY i ENTRY= S S S 

I EP= S I i 
I 

EPLOC= S I S S 

LINK DCB= I SE 
I 

E SL 

DE= 
I SE I E SL 

EP= SLE i I 

I 

EPLOC= i iSE E SL 

10= SE SE i 
PARAM= ISE I I E 5 

YL=1 I written as shown 

LOAD DCB= S S S 

DE= S S S 

EP= S 

EPLOC= S i S S 

PGRLSE LA= ISE I SE SLE 

HA= ; \SE SE SLE 

list addr= 
: I ! E : 

reg 3= i :E I 
i I 

POST ecb address i S S S I 

completion code is S S I S I 
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Summary of Supervisor Operands (cont'd) 

MACRO I WRITTEN AS 
OPERANDS ! Register A-type 

INSTRUCTION I ISym Dec RX- Adcon 
I Dig (2- (1) (0) type type 
I 12) 

RETURN (reg 1 ,reg2) 5 

T written as shown 

RC= 5 5 or (15) 

SAVE (reg1 ,reg2) I S I 
T ! written as shown 

identifier name I charader string or * 

SEGWT external segment name S 

SNAP DCB= I SE E SL 

ID= I SLE SLE SE 

LlST= 
! 

SE E SL I 

PDATA L refer to macro description 

SDATA ! refer to macro description 

! STORAGE SE E SL 

. i TCB= SE E ! 5 

SPIE I interruption exit address I SE E SL 

i interruptions SLE 

STIMER i REAL, TASK or WAIT I wri tten as shown 
! 

! timer completion exit addr ! S 5 I 5 I 
I 

IS I I : 8INTVL= S S 

DINTVL= IS IS I I 5 I 
[TOD= ! ;s 151 i S 

I TUINTVL= I i Is S I 5 
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Summary of Supervisor Operands (cont'd) 

WRITTEN AS 
MACRO OPERANDS Register A-type 
INSTRUCTION Sym Dec 

(1) I (0) 
RX- Adcon 

Dig (2- type type 
12) I 

STiMERE ID=addr SE SE I 5E 

BI NTVL=addr SE 5E 
t 

5E 

DINTVL=oddr SE I SE I 5E i 

MICVL=addr SE SE I SE 
; I 

ID=value SLE i 
BINTVL=value SLE I 
DINTVL=value SLE i 

MICVL=value 
I 

SLE i i I 
ID=ALL written as shown (5 ronm only) 

REPLACE=YES i written as shown (SE fonms only) 

TEST=( BIN DEC MIC S S 

I 
S 

,addr) 

I CANCEL=YES written as shown (S form only) 

ECB=oddr SLE SL I SLE 

EXIT=oddr SLE SL I SLE 

SVAREA= YES or NO 

ERRET=addr SE SE I SE 

TIME DEC or BIN or TU written as shown 

MIC ! written as shown 

address S I 5 S I-

TTIMER CANCEL written as shown 

I TU written as shown 
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Summary of Supervisor Operands (cont'd) 

MACRO I 
I NSTRUCTION I OPERANDS 

WAIT 
WAITR 

WTL 

WTO 

WTOR 

XCTL 

i 

number of events 

ECI\; 

ECBLlST= 

message 

I message 

text 

line type 

i ROUTCDE= 

DESC= 

1 message 

! repl y address 

I 
! length of reply 

i ecb address 

ROUTCDE= 

i DESC= 

I (reg 1 , reg2) 

; DCIF 

I WRITTEN AS 
I Register 
I Sym Deg 
I Dig (2- (1) 
I 12) 

's s s 

I 

i 
S S 

S S 

(0) 

A-type 
RX- Adcon 
type type 

i any message within apostrophes 

! 
i any message within apostrophes 

i any text within apostrophes 

i C,L,D,DE, or E 

l SL 

SL 

any message within apostrophes 

! SLE I,SLE ISE i \ i 

~ SE t 

I i : 
I !SL 1 ! 

I :SE I 

I 

iSE! ! : E I SL 
! ________________ -+ __ ~_+~--~--4---~--~ 

I I SE i ~ DE= ! E 1 SL 

EP= ISLE: 

I EPLOC- I I 
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Programming Conventions for SVC Routines 

Conventions Type 1 Type 2 Type 3 Type 4 

Part of res i dent Yes Yes No No 
control program 

Size of routine Any Any ~2048 bytes Each load 
module ~2048 
bytes 

Reenterrole routine Optional, but Yes 

I 
Yes Yes 

must be 
serially 
reusable 

lW:Jy allow inter- Yes Yes Yes Yes 
ruptions 

Entry point I Must be the first byte of the routine or load 
, module, and must be on a double-word boundary 

Number of routine Numbers assigned to your SVC routines should 
be in descending order from 255 through 200 

Name of routine IGCnnn IGCnnn I GCOOnnn I GCssnnn 

Register contents I Registers 3, 4, 5, and 14 contain communication 
at entry time pointers; registers 0, 1, and 15 are parameter 

registers 

May contain reloca- Yes Yes No No 
able data 

Can supe:visar re- Not Yes Yes Yes 
ruest block (SVRB) applicable 
"e extended ! 

May issue WAIT ! No 

I 
Yes Yes Yes 

macro instruction 

May issue XCTl No 

I 
No No Yes 

macro instruction 

May issue SVC s No Yes Yes I Yes 

Exit from SVC Routine Branch using return register 14 

Method of abnormal Use resident Use ABEND 
ermination abnormal macro instruction or 

termination resident abnormal 
routine termination routine 
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SVC Register Contents 

Dec (hex) Type Macro Register 0 Register I 
No. 

0(0) I EXCP ! 108 address 

1(1) I WAIT Event count I ECB address of 2' s compl ement 
of ECB list address 

1(1) I PRTOV 

1 
2(2) I POST Completion code I ECB address or parm I ist address 

with high-order bit on 

3(3) I EXIT 

4(4) I GETMAIN Param"eter I ist address 

5(5) I FREEMAIN Parameter I ist address 
: 

6(6) II JUNK 

7(7) II XCTL 

8(8) II LOAD Address of entry point DCB address 
address 

9(9) II DELETE Address of program name , 
I 

10(A) I GETMAIN Subpool number (byte 0),1 If negative, indicates GETMAIN. 
or length (bytes 1-3) ! If p:>sitivc, contains address 

FREEMAIN I of area to be freed 

11(8) I TIME Pointer to a doubleword I Time uni .... cade 
to store TOD if MIC 
specified 

12(C) II SYNCH 

13(D) IV i ABEND 
i 

Completion code 

14(E) II i SPIE 
I 

PICA address 

15(F) I i ERREXCP I Address of request queue 
! I element 

i 
16(10) III I MG. i 

17(11) III I RESTORE lOB cha i n address 

18(12) II I BLDL/FIND! Address of build list DCB address 

19(13) IV ! OPEN I Address of parameter I ist of 
DCB addresses 

20(14) IV I CLOSE 
Address of parameter I ist of 
DCB addresses 

21(15) III STOW Parameter I ist address DCB address 

3·18 OS/VSI Programmer's Reference Digest 



SVC Register Contents (cont'd) 

Dec (hex) Type Macro Register 0 Register 1 
No. 

22(16) IV OPEN Address of parameter list of 
TYPE=J DCB addresses 

23(17) IV CLOSE Address of parameter list of 
TYPE=T DCB addresses 

24(18) III DEVTYPE ddname address 

25(19) III TRKBAL DCB address 

26(IA) IV CATALOG Parameter I ist address 

26(IA) IV INDEX Paraneter I ist address 

26(IA) IV LOCATE Parameter I ist address 

27(1 B) III OBTAIN Parameter I ist address 

28(IC) IV CVOL 

29(1 D) IV SCRATCH UCB address Parameter I ist address 

30(1 E) IV RENAf.'E UCB address Parameter I ist address 

31(IF) IV FEOV DCB address 

32(20) IV ALLOC Address of UCB list 

33(21) III IOHALT UCB address 

34(22) IV MGCR 
(MAST CMD 
EXCP) 

34(22) IV QEDIT 

35(23) IV WTO Message address 

35(23) IV WTOR Message address 

36(24) IV WTL Message address 

37(25) II ISEG~ Segment name addr 

37(25) II SEGWT Segment name addr 

38(26) Reserved 

39(27) III LABEL Parometer I ist address 

40(28) II EXTRACT Parameter I ist addr~ 

41(29) II IDENTIFY Entry point narne address Size of work area in 
doubleworcls 

42(2A) II ATTACH May contain user parm list 
address 

43(2B) III ClRB Entry point address Size of work area in 
doublewords 

43(2B) II DIRB 

Section 3: Supervisor Information 3 -19 



SVC Register Contents (cont'd) 

Dec (hex) Type Macra Register 0 Register 1 I 
Na. 

44(2C) 111 CHAP +lncrease priority TCB address 
-Decrease priority 

45(2D) 11 OVLYBRCH 

46(2E) I TTlMER 1: Cancel 

47(2F) II STiMER Exit address (Option Timer interval address 
flogs in high order byte) 

48(30) 11 DEQ DEQ parameter Ii st address 

49(31) Reserved 

5O(32} Reserved 

51 (33) IV SNAP Parameter list address 

52(34} IV RESTART DCB address 

53(35Y 111 RELEX Key address DCB address 

54(36} 11 DISABLE 

55(37} V EOV lOB address DCB address 

56(38} ENQ ENQ parameter list address 

57(39} FREEDBUF DECB address DCB address 

58 (3A) RELBUF DCB address 

58(3A} REQBUF DCB address 

59(38) V OLTEP 

6O(3C) II STAE o Create SCB Parameter I ist address 
4 Cancel SCB 

I 8 Overlay SCB 

61(3D} Reserved 

62(3E) 111 DETACH TCB address location 

63(3F) IV CHKPT DCB address 

64(40) III RDJFCB Address of parameter I is; of 
DCB addresses 

65(41) Reserved 

66(42) IV 8TAMTEST 
I 
I 

68(44) 
I 

IV SYNADAF Some as reg 0 on entry ! ~~~A~ reg 1 on entry 10 
to SYNAD 

68(44) IV SYNADRLS i 
I 

69(45) 111 8SP ! DCB address 

70(46) 11 GSERV i Parameter I ist address 
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SVC Register Contents (cont'd) 

Dec (hex) Type Macro Register 0 Register 1 
No. 

71(47) IV RLSEBFR Parameter I ist address 

71(47) IV ASGNBRF Parameter I ist address 

71(47) IV BUFINQ Parameter i i st acidress 

72(48) IV CHATR Parameter list address 

73(49) IV SPAR Parameter list oddress 

74(4A) IV DAR Paremeter I ist address 

75(4B) III loo"'u' Parcrn"ter I ist address 

76(4C) IV IFBSTAT 

77(4D) Reserved 

78(4E) IIV I DSCAN I I 
60(50) Reserved 

81(51) IV SETPRT 

82(52) IV DASDR 

83(S3) III SMFWTM Message address 

84(54) I GRAPHICS 

8S(55) IV I DDRSWAP 

1 86(56) IV ! ATLAS Parameter I ist address 

IS7(S7) I!I IDOM DaM messoge Id if reg ()=O 

IMO~ 
A pointer to a iist of DOM 

I 
message Ids if reg 0 negative. I 

I~'~J III Routine Code DCB address 

89(59) III I EMSRV Parameter I ist address 

,90(SA) IV IXQMNGR Address af I ist of ECB/ QMPA adclress 

191 ,,,, IvomAT 
lOB pointers (optional) 

IV DCB address Zera: issued by CLOSE 
Non-zero: issued by EOV 

92(5C) - 101 (65) Reserved 

102(66) I jAom I Parameter I iST address 

103(67) III XLATE 
, 

104(68) IV ITOPCTL I 
ilMAGLIB 1

105
(69) 

III I 
106(6A) Reserved 

1107(6B) 
II IMODESET 

i I Parameter I ist address 

! 108(6C) 
I 

Reserved 
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SVC Register Contents (cont'd) 

Dec (hex) Type Macro Register 0 Register 1 
No. 

Extended 
109{6D) " SVCRouter Parameters to ESR Parameters to ESR 

(ESR) 

110{6E) Reserved 

111(6F) " JECS Parameter List address 

1l2(70) 1 PGRLSE low address High address 

113(71) 1 SIR ECB address or pointer Parameter word or PA 
to parameter list or 
contenh ignored 

114(72) I EXCPVR Parameter List address 

115(73) Reserved 

116(74) I I Extended Parameters to ESR Parameters to ESR 
SVC Router 

I (ESR) 

117(75) IV DEBCHEK Function t DCB 

I 
118(76) I AT I 

I 

119(77) 2 TESTAUTH i 
122(7A) 3 ESR l 
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SVC Directory 

Dec. (hex) I Type t Macro I Module Nome 
No. i 

a (0) 1 EXCP I IEAIOSOO 

1 (1) 1 WAIT IEAAWT 

2 (2) 1 POST IEAAPT 

3 (3) 1 EXIT IEAATAOO 

4 (4) 1 GETMAIN IEAAMSOO 

15 (5) 1 FREEMAIN IEAAMSOO 

I 6 (6) 2 LINK JEAATCOO 

I 
7 (7) 2 XCTL IEAATCOO 

8 (8) 2 LOAD IEAATCOO 

9 (9) 2 DELETE IEAJDLOO 

10(A) 1 REGMAIN JEAAMSOO 

.1 n(B' 
1 TIME IEAORTOl ! 

12(C) 2 SYNCH IEAASYOO 

113(D) 14 ABEND IEANTMDO-

IEANTMOM 

14(E) 2 SPIE IEAAPXOO 

15(F) 1 ERREXCP IEAIOSOO 

16(10) 3 PURGE IECIPRL2 

I 
17(11) 3 RESTORE IGCOOOIG 

18(12) 2 BLDL/FIND IGC018 

1 19(13) 4 OPEN I GCOOOll I 
20(14) 4 CLOSE I GCOOO20 

I 
21(15) 3 STOW I GCOOa2A 

22(16) 4 OPEN I GCOOO2B I 
i 

I TYPE=J I 
23(17) 4 CLOSE I GCC002C 

I TYPE=T 

24(18) 3 DEVTYPE I GCOOO2D 

I 

25(19) 3 TRKBAL IGCOOO2E 

26(1 A) 14 CATALOG I GCOOO2F 

26(1 A) 14 INDEX I GCOOO2F 
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SVC Directory (cont'd) 

Dec. {hex) Type Macro Module Name 
No. 

26(1 A) 

I: 
LOCATE IGCOOO2F 

27(1 B) OBTAIN IGCOOO2G 

2~(1C) 
14 

CVOL I GCOOO2H 

29(10) 
14 

SCRATCH I GCOOO21 

30(1 E) I: RENAME I GCOOO30 

31 (1 F) FEOV IGCOOO3A 
I 

32(20) 
, 
! 4 ALLOC I GCOOO3B 

33(21) 3 IOHALT I GCOOO3C 

34(22) 4 MGCR IEE0303D 

34(22) 4 OEOn IEE0303D 

35(23) ! 4 WTO IEEMFWTO 

35(23) WTOR IEEMFWTO 

36(24) 4 WTL IEE0303F 

37(25) 2 SEGLD IEWSUOVR 

37(25) 2 SEGWT IEWSUOVR 

39(27) 3 LABEL IGCOOO31 

40(28) 2 EXTRACT lEA BXROO 

41(29) 2 IDENTIFY IEAAIDOO 

42(2A) 2 ATTACH IEAOAT 

-43(2B) 2 ClRB IEAAEFOO 

43(2B) 2 DIRB IEAAEFOO 

44(2C) 1 CHAP I EAQT BOO 

45(20) 2 OVLYBRCH I EWSVOVR 

46(2E) 1 TTlMER IEAOSTOI 

47(2F) 2 STiMER IEAOSTOl 

48(30) 2 DEO IEAGENOl 

51(33) ,4 SNAP IEAAADOO-

I EAA AD05 and 

IEAAADOA-

IEAAADOL 

52(34) 4 RESTART IEFVSMBR 

53(35) 3 RELEX I GCOOO5C 
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SVC Directory (cont'd) 

Dec. (hex) I Type Macro 

I 
Module Name 

No. 

54(36) 12 DISABLE I GC054 

55(37) 14 EOV I GCOO05E 

56(38) 2 ENQ IEAGENQl 

57(39) 3 FREEDBUF IGCOOO5G 

58(3A) 2 RELBUF IGC058 

58(3A) 2 REQBUF IGCOS8 

59(3B) 4 OLTEP !GCOOO51 

60(3C) 3 STAE IEAASTOO 

62(3E) 3 DETACH IEAGED02 

63(3F) 14 CHKPT IHJACPOO 

64(40) 
1
3 RDJFCB IGCOOO6D 

66(42) 14 BTAMTEST I GCOOO6E 

68(44) 14 SYNADAF I GCOO06H 

68(44) '4 SYNADRLS I GCOO06H 

69(45) 3 BSP IGCOOO61 

70(46) 2 GSERV IGC070 

71(47) ! 4 RLSEBFR I GCOO07A 

71(47) 14 ASGNBRF I GCOOQ7A 

71(47) 14 BUFINQ I GCOOO7A 

72(48) 4 CHATR IEECMCTR 

1 73(49) 4 SPAR I GCOOO7C 

,74(4A) 4 DAR IEADTM22-

IEADTM23 

75(4B) 3 DQUEUE I GCOO07E 

76(4 C) 3 IFBSTAT IFBSTAT 

78(4E) 4 DSCAN I GCOOO7H 

81(51) 4 SETPRT IGCOOO8A 

82(52) 4 DASDR IGCOOO8B 

83(53) 3 SMPNTM IEESMF8C 

84(54) 1 GRAPHICS IGC084 

85(55) 4 DDRSWAP I GCOOOOE 
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sve Directory (cont'd) 

Dec. (hex) Type Macro Madule Name 
No. 

86(56) 4 ATLAS I GCOOO8F 

87(57) 3 DOM IEECXDOM 

88(58) 3 MOD88 I GCOOO8H 

89(59} 3 EMSRV I GCOOO8I 

9O(5A) 4 XQMNGR IEFXOMOO 

91(58) 3 VOLSTAT I GCOOO9A 

102(66) 1 AQCTL IEDQEB 

103(67) 2/3 XLATE IGGOO10C 

104(68) 4 TOPCTL IEDOES 

105(69) 3 IMAGLIB IGCOO10E 

107(68) 1 MODESET IEAVMODE 

109(60) 2 ESR (."tunded IGC1l6 
SVCrO\lter) 

11 1 (6F) 2 JECS IFGAZOlt 

112(70) 1 PGRLSE IEAAIHOO 

113(71) 1 SIR IEAAIHOO 

114(72) 1 EXCPVR IEAIOSOO 

116{74) 1 ESR IGC116 

117(75) 4 OEaCHEK IFGDEBCHK 

\I8(76) 1 AT IEAAIHOO 

119(77) 2 TESTAUTH IEAVTEST 

122(7A) 3 ESR IGC1l6 
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Load Module Control 

Explanatian of Style Footnotes: 

Words in all capitals are coded as 'hown; 
appropriate values are to be substituted for 
wards in low"r case letters. Brackets, [ ], 
enclose operands t hat may be used or 
omitted as required; stacking within braces, 
{ }, is used to indicate a choice of 
operands ar values. Underlining, , 
indicates a default value. -

• In full-word on full-word boundary 
•• In double-word on double-ward boundary 
+ Left justified in double-word on byte 

boundary 
a Multiple of eight; value given in bytes 

\ entry point name (, (address porcmeter [,address porometerL ... )1, Vl] J 

I 
: \,I[FO to 65535) 

i ~rEP=entry po;nt name } 
EPLOC=address of entry point nome+ I, DCB=dcb addressJ 

I D :=address or I ist entry 

! \, PARAM=(addross porameter \,address parameterl ••• J \, VL~111 

! \,10=0 to 65535i 

I 
EP=entry po;nt nome } 

j Irange of registers to be restored~, EPLOC=address of entry point nane+ 
DE=oddress of I ist entry 

1 {, DCB=dcb address1 

! [EP=entry po;nt name } 
i EPLOC::.oddress of entry point !"lame T [/ DCB=dc:, addressj 

_.~ l DE=odclress of I ist entry 

i (EP=entry point nome } 
I < EPlOC=address of entry point nome + 
l DE::::.cddress of list entry 

I /EP=entry point name l, ENTRY=entry point address 
. l EPlOC=address of entry point nome) 

I 
I external segment nome 
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Synchronization 

Walt for WAIT 
event 

Wait lor ev..,~ WAITR 
while lower I 
priGrity taoIc ! 
Is executed [ 

Post event 
completion 

Request 
control of 
serially 
reusoble 

Rei ..... 
serially 
reusable 

I POST 

I 

D£Q 

Set in .. rvol 5T1MER 
timer 

r ... t inteNal TTIMER 
timer 

(numbe< 01 evento.1 rEClt=ecb oddr... } 
I..ECBLlST=ocIdress ollill 01 ecb addr ...... ' 

( ... mber of evenh, I (eC&oeCb add..... } 
ECBLIST9xldross of I ist of ecb oddr ...... • 

ecb address (,completion codel 

(qname addr ... ,rname address, r~l.(rnCl'lle length], [SYSTEMl , ••. ) 

LSJ L~· J 

[

'RET=TE5T ] 
,RET=U5E 
,RET~HAVE 

,RET=OtNG 

(qnome address,marne odd .... , (rnome lengthl'[~~~~EM}"') 

[,RET~HAVEI 

SYSTEM means """"rca u.ed by more th<ln one job 
STEP means resourc;e used by issuing job 

{:

REAL' (address of interval end routino:l) 
T A.SK, (address of interval end routine) 
WAIT 

{

, DINTVl=ocldr ... of decimal interval" } 
,BINTVL=oddress of binary inter-vol in seconds'" 
, TUINTVl=oddrep of binary interval in timer units* 
, TOO=oddress of time-of-doy of interval end" 

ICANCEl] I. TU] 

TlMf AND TlMf INTERVALS FOR TTlMER AND 5T1MER 

Decimal (01 NTVL 0fM'0'lds): 
Eight unpacked decimal digits in format 
HHMMSStIl 

HH = """n in 204-h0ur clock 
MHo = minutes 
5S= •• __ 

1 = Iw'Itt.s of wconclo 
h z hundredths of .. ooncls 

Binary in .. ooncls (BINTVL operands): 
Unligned 32-bit binary number in a full-word on 
lull-word boundary; lea.1 .ignific..,t bil has a 
value of 0.01 second 

Binary in timer unih (TU or TUINTVl operand.), 
Un.igned 32-bil binary number in a full-word on 
full-\II,-ord boundary; lealt signific~t bit has a 
value or 1 rimer unit (ltimer unit = 26 micro
so"""ds) 
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Synchronization (cont'd) 

Set interval 
timer 
extended 

STiMERE !Value, 
IIF adcIr 

AlLI 

!
IlINTVL= (""Iue) }1 

:DINTVL= {;el I,lEPLACE=YESI 

,M1CYL. {:"j I 
[ (~IN'odd')' "1 

,TEST' (DEC,addr) I 
(MIC,addr) {:~~~~~:~~~, TEST= !l~E'i'=!)lj 

(MIC,addr)j 

[ 
,ECB=oddr ] 
,El<IT=addrl,SVAREA' {~~J I 

I,ERRET=addrl 

Note1: I[)=:AlL can be 1I$ed with CANCEL if TEST is not specified; 
ID=AU is defaulted if CANCEL appears alone. AlL is. invalid for all other uses of 10. 

TIME INTERVALS FOR STlMERE 

Oec;mal (OINTYL operond), 
Eight unpacked decimal digits in format HHMMSSth 

HH = hours in 24-hoor clock 
MM'-'minutes 
55 = seconds 
t= tenths ofseconck 
h = hundredths of seCQnds, 

Binary in seconds (BINTVL operand): 
31-bit positive bincry number in 0 Full-word on 
full-word boundary; le~t loiglificant bit has a 
value of 0.01 second 

Binary in microseconds (MICVl operand): 
Unsigned 64-bit binary number in 0 double-word 
on a double-word boundcay. Bit 51 is the law 
order digit of the interval value. 

Section 3: SupelVisor Information 3·29 



Program Interrupt Control 

(see •• planation 01 style· pogo 3· 27) 

Enable and 
disable 
program 
interruptions 
and transfer 

control to 
Interruption 
exit routine 

SPIE [interruption exit routine address] 

I, (interruption type{, interruption typel, ... )1 

INTERRUPTION TYPES FOR SPIE 

~ Meaning Ma;kable Type Meaning 

1 Operation No 9 Fixed-point divide 
2 Privileged operation No 10 Decimal overflow 
3 Execute No 11 Decimal divide 
4 Protection No 12 Exponent overAow 
5 Addressing No i3 Exponent underflow 
6 Specification No 14 Significance 
7 Data No 15 Floating-point divide 
8 Fixed-poinf overflow Yes 

CONTROL BLOCKS 

Event control block (ECB): Program interruption control area (PICA): 

Maskable 

No 
Yes 
No 
No 
Yes 
Yes 
No 

o 1 2 31 bits o 1 2 3 4 5 bytes 

r w ! C icompletion code I 
W = wait flag 
C = completion flag I 

I I I pro-
()()(X) I gram exit routine 

~ mosk address 
r ;;:~ruPtian I 

Program interruption element (PI E): 

2 3 bytes 

o 1 PICA addr ... 
4 Old Program St""" Word 
8 after interruptioo 

12 Reoi.t.r 14 
16 Register 15 
20 Register 0 
24 Register 1 
28 Register 2 [ 

byte. 
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General Services 
( ... explanation of style • page 3·271 

Delete 
message(s) 
from 
display 

Write to 
operator 

Write to 
operator 
and wait 
for reply 

Write to 
log 

Divide 
extended 
precision 
floating 
point number 

Get time 
and date 

DOM 

WTO 

I ! 
! WTOR I 

I I 

'DXR [ 

TIME 

TIMEFO~ 

Decimal (DEC ope<and), 

f

MSG=re9ister containing 24-bit, right-justified message number f 
MSGLlST=oddress of list or fullwords, each 0 24-bii', right-justified 

identification number of message to be deleted 

C~::~i,~'ine type]), .. J 
I, ROUTCDE=(numbe, I, numbed , ••• )) 
I, DESC=numbed 

'messoge',oddress of reply arec,length of reply,ecb address I 
I,ROUTCDE=(numbe, [,numbe,) , ••• )1 [,DESC=message desc<iptOl" coders)]. 

'message' 

register containing dividend, register contoining divi~r 

I Only registers 0 and 4 con be used; I 
they may be specified in either order. 

[

DEC ] BiN 

~C,odd,ess 

Binary in seconds (BIN operood): 
Eight packed decimal digits in format 
HHMMSSth 

Unsigned 32-bit binary number in a full-word on full
word boundary; least significant bit has a value of 
O~Ol second 

HH = hoo" in 24-hour clock 
MM = minutes 
55 = secands 
t = tenths. of seconds 
h = hundredths of secands 

Sinor)' in timer units (TU operand): 
Unsigned 32-bit binary number in a full-word on full
word bondatyi least significant bit has a value af 1 
timer unit (1 timer unit = 26 micro-seconds) 

Binary in microseconds (MIC operand): 
Unsigned 64-bit binary number in a double-word on a 
double-word boundary~ Bit 51 is the low order digit 
of the inte~al v~lue. 
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Gena-aI Services (cont'd) - Termination 

Sove SAVE (range of registers to be stored) If TJ (, identifierJ 
register 
contents lin SAVE, T means: save _I 

'egist .... 14 and 15. 

Dump SNAP DCa=odd ..... 01 data control block (, TClFaddress 01 TCB oddress') 
.te_ 
and continue (,11>=1 to 127) 

rrj NUC ,NUC 
(,SOArA=( TRT ,TRT ••• ») 

CB ,CB 
o ,0 

{~~ I r~ 1 REGS ,REGS 
[,PDATA=( SAOISAH ,SAor,SAH .•• ») 

'" "''' « .... ," J l'''« "" -... ," SPlS ,SPlS 

SNAP SOArA VALUES 
All = all 01 tI1e following fields 
NUC = all 01 nucl .... except trace table 
TRT = trace toble 
CB = TCB, activo RBo, JPACO, and MSS control blocks 

SNAP PDATA VALUES 
ALL = all of tI1e following fio!ds ("""me SA and ALLPA) 
P~ = Program Status Word when SNAP WO$ issued 
REGS = contents of general registers when SNAP was ilal8d 
SA = linkage inlomtatlon and back troce 
SAH = linkage intror-tian only 
JPA = all virtual .torage _ignec! te job step 
LPA = contents 01 resict.n, ,.enterabl. lood ...,..,1. 
AlLPA = JPA + LPA 
SPlS = oontents of virtuol storage subpool. 0 - 127 

[ ,STORAGE = (stlll'ling acIdrMI, ending oddr ... , ••• ) ] 
,LlST=~orlht 

Record GTRACE DATA=oddreu,LNG=number of bytes 01 date,lD=rocord 10 
troce date 

" FIO=format identifi.r routine] 

T....-.... 
TefllliftCJte I RETURN 

I 
[(range of ,.gis •• " '0 b. restored)) [, T) [(::~~,;ms}] nonoolly 

I 
II" RETURN, T moons: place all on.. I 

in hlgh-orde< byte 01 SOYe 0100 word 4. 

Torml ... ,. I ABEND o to ms, [DUMP) [,STEP) 
o""""",,IIy 
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Task Control 
(saeexpla1ationofstyle-psg83-271 

Dynamically AIIACH 
load aid 
initiate 
execution 

Delete 

o,alge 
priority 

DETACH 

! 

I 
i 

J tl" entry point narr.e \ 
\ EPLOC=address "f entry point name+) [, DC8=dcb address] 
l DE=oddress of nome field of li,t e"try 

I,PARAM=(address parameter [,addr .... parameterJ._.) I, Vl= lJl 

[, EC8=ecb address! I, ETXR--acIdr ... of routine to be entered when] 
subtask ~erminates 

[,LPMO[)onumber ... btraeted from limit priority] 

[,DPMOO=si!;J1ed number algebraically added to dispatching priority] 

[,TOE= {~~}] 

I,FPREGSA= {~~} 1 

address of teb address* 

signed number to be algebnaieally added to dispatching priority 

[
, address of tcb ad<hSS] 

" 5' r:-::-:-::--:---.---,-,------:--;---;-:;--, - -!'S' indicates that the priority of the I 
lactive task is to be chalged. 

Section 3: Supervisor .lnfonnation 3 ·33 



Virtual Storage Allocation 
(_ i.planation of styl. - _ 3-271 

Release 
virtual 
ston:3ge 

MODE OPERANDS FOR GETMAIN AND FREEMAIN 

R=fegi5ter type 
E=single area, fixed length 
V=single area, variable length 
U=unconditionol 
C=conditional 

PGRLSE lA=low address of orea, HA=high address ..... l of area 
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SVC 

Overall Control Flow of Supervisor 

Program Check 
I nterrupti on 

} 

To Disp.atcher if 
Needed SVC 

L--_I--_ Routine is not 
in Main Storage 

~-~~--To Dispatcher if SVC 
Routine Issues an 
XCTL Macroinstruction 

The exit routine is a Type 1 
SVC routine that does not pass 
control to the Type 1 exit 
routine. It is shown separately 
for illustrative purposes •. 

SVC 
Routine 
Needed 

1 

From Dispatcher 

I/O Error 

External I/O 
I nterrupti on Interruption 

Machine Check 
Interruption 

Wait Woit. 
State State 

Retrieval of Library Routines 

Segment of 
Overlay ,...L.--i._....:-~ __ .L... .......... 

Program 
Needed 

The Overlay Supervisor and the 
Link, Load, XCTL and Synch 
Routines are Both Type 2 SVC 
Routines 

or 
Private 
Library 
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SVC 

Overall Control Flow of Supervisor 

Program Check 
I nterrupti on 

} 

To Disp.atcher if 
Needed SVC 

L--_I--_ Routine is not 
in Main Storage 

~-~~--To Dispatcher if SVC 
Routine Issues an 
XCTL Macroinstruction 

The exit routine is a Type 1 
SVC routine that does not pass 
control to the Type 1 exit 
routine. It is shown separately 
for illustrative purposes •. 

SVC 
Routine 
Needed 

1 

From Dispatcher 

I/O Error 

External I/O 
I nterrupti on Interruption 

Machine Check 
Interruption 

Wait Woit. 
State State 

Retrieval of Library Routines 

Segment of 
Overlay ,...L.--i._....:-~ __ .L... .......... 

Program 
Needed 

The Overlay Supervisor and the 
Link, Load, XCTL and Synch 
Routines are Both Type 2 SVC 
Routines 

or 
Private 
Library 
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General Flow Diagrams (Part 1 of 4) 
New PSW's 

External 

SVC 

Program 

/v',achine 

I/o 

FLlH's 

I/O 

Store Reg's and Old PSW 

External 

No 
ABEND -+----< 

SLiH No 
(Part 3) 
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I/o's 

I/O Interrupt 
Handler BALR to Post 

EXCP Supervisor 

Wait 

IGCOOO EXCP 
IGCOOI WAIT 
I GCOO2 POST 
IGCOO3 EXIT 
I GCOO4 GETMAIN 
I GCOO5 FREEMAIN 
I GCOO9 DELETE 
IGCOOIO REGMAIN 
IGCOO15 ERREXCP 

} To Po'" 

Post 

>-;.;,;;..t-- ABTERM 

Address in the 
Next Dispatcher Slot 

Exit 

LPSW 
>----If---- Return 

ABEND 
Code 
= FFFFFFFF 

Part 3 

Dispatcher 



General Flow Diagrams (Part 1 of 4) 
New PSW's 

External 

SVC 

Program 

/v',achine 

I/o 

FLlH's 

I/O 

Store Reg's and Old PSW 

External 

No 
ABEND -+----< 

SLiH No 
(Part 3) 
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I/o's 

I/O Interrupt 
Handler BALR to Post 

EXCP Supervisor 

Wait 

IGCOOO EXCP 
IGCOOI WAIT 
I GCOO2 POST 
IGCOO3 EXIT 
I GCOO4 GETMAIN 
I GCOO5 FREEMAIN 
I GCOO9 DELETE 
IGCOOIO REGMAIN 
IGCOO15 ERREXCP 

} To Po'" 

Post 

>-;.;,;;..t-- ABTERM 

Address in the 
Next Dispatcher Slot 

Exit 

LPSW 
>----If---- Return 

ABEND 
Code 
= FFFFFFFF 

Part 3 

Dispatcher 



GETMAIN 
FREEMAIN 
DELETE 
REGMAIN 
ENQ 
DEQ 

ABEND 

SVC 3 

SVC3 

No 

No 

No 

SVC 3-+---1 

ENO/OEQ 

Put Name on 
Queue That Is 
Waiting for 
Resource 

Remove the Waiting 
Task From Wait Mark Task 
State in Wait State 

and Indicate 
Task Switch 

General Flow Diagrams (Part 2 of 4) 

Virtual Storage Manager 

SVC 3 

SVC 3 
SVC 3 

Yes 
ABEND 

Return Address and 
Length of Allocated 
Storage; Update 
Queues to Reflect 

SVC 3 Change. 

Part 1 
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GETMAIN 
FREEMAIN 
DELETE 
REGMAIN 
ENQ 
DEQ 

ABEND 

SVC 3 

SVC3 

No 

No 

No 

SVC 3-+---1 

ENO/OEQ 

Put Name on 
Queue That Is 
Waiting for 
Resource 

Remove the Waiting 
Task From Wait Mark Task 
State in Wait State 

and Indicate 
Task Switch 

General Flow Diagrams (Part 2 of 4) 

Virtual Storage Manager 

SVC 3 

SVC 3 
SVC 3 

Yes 
ABEND 

Return Address and 
Length of Allocated 
Storage; Update 
Queues to Reflect 

SVC 3 Change. 

Part 1 
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General Flow Diagrams (Part 3 of 4) 

Type III SVC Handler 

Type II SVC's 

LINK 
XCTL 
LOAD 
BLDL 
FIND 

Type III 

OPEN 
CLOSE 
CATALOG 
INDEX 
SCRATCH 
WTO 

Get Storage for 
Work Area and 
Program if 
Required 

and 

SLlH-----. 

----, 
I 
I 

IV SVC's 

PURGE 
RESTORE 
LOCATE 
OBTAIN 

Ir 
I I 

I 
I 
I I 
I I 
I I 
I I 

L~ 

----I 
I 
I 

>--+1- ABEND 806 I 
L_ 

---- ABEND 106 
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Dispatcher 

Link (Part 4) 
Load 
XCTL 
Find 
BLDL 

L.-______ SVC 3 

SVRB Create 

Initiate SVRB 
and Put it on 
RB Queue 

BlOl 

BlOl Subroutine to 
get TIR of Program on 
Disk - see Part 4 

Fetch 

Read Module 
into Storage 

No 

No 

Dispatcher 

lPSW 
Wait 
State 
if None 
Found 



General Flow Diagrams (Part 3 of 4) 

Type III SVC Handler 

Type II SVC's 

LINK 
XCTL 
LOAD 
BLDL 
FIND 

Type III 

OPEN 
CLOSE 
CATALOG 
INDEX 
SCRATCH 
WTO 

Get Storage for 
Work Area and 
Program if 
Required 

and 

SLlH-----. 

----, 
I 
I 

IV SVC's 

PURGE 
RESTORE 
LOCATE 
OBTAIN 

Ir 
I I 

I 
I 
I I 
I I 
I I 
I I 

L~ 

----I 
I 
I 

>--+1- ABEND 806 I 
L_ 

---- ABEND 106 
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Dispatcher 

Link (Part 4) 
Load 
XCTL 
Find 
BLDL 

L.-______ SVC 3 

SVRB Create 

Initiate SVRB 
and Put it on 
RB Queue 

BlOl 

BlOl Subroutine to 
get TIR of Program on 
Disk - see Part 4 

Fetch 

Read Module 
into Storage 

No 

No 

Dispatcher 

lPSW 
Wait 
State 
if None 
Found 



IGC018 (BLDL/FIND) -----__________________ --, 

I GCOO8 (LOAD) 

I GCOO7 (XCTL) 

I GCOO6 (LINK) 

SVC 8 

SVC 7 

SVC6 

Search Load List 
for Program to 
Go to 

Move RB Chain 
Addr from Acti ve 
RB to New RB 

Store New RB 
Addr in Active 
RB Chain Field 

LINK, LOAD and XCTL 

Dequeue and 
FREEMAI N the 
XCTL'er 

Search Load List 
for Program to 
Go to 

Search Load List 
for Program to Be 
Loaded 

Place E/P Addr 
Into RO and Double
word Length in R 1 

BLDL/FIND 

r 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

--I 
I 
I 
I 

1----+-____ SVC3 

General Flow Diagrams (Part 4 of 4) 

Set Up 
DCB, lOB, 
CON, etc. 

Search Directory 
For Equal or 

High Key SVCO 

Return 

BLDL Subroutine (Entered via BAL) 

More 
Data 

Scan 
Block 

Set 
Error 
Cod~ 

Yes 

Return 

Move TTR 
and User Dato to 
BLDL List 
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IGC018 (BLDL/FIND) -----__________________ --, 

I GCOO8 (LOAD) 

I GCOO7 (XCTL) 

I GCOO6 (LINK) 

SVC 8 

SVC 7 

SVC6 

Search Load List 
for Program to 
Go to 

Move RB Chain 
Addr from Acti ve 
RB to New RB 

Store New RB 
Addr in Active 
RB Chain Field 

LINK, LOAD and XCTL 

Dequeue and 
FREEMAI N the 
XCTL'er 

Search Load List 
for Program to 
Go to 

Search Load List 
for Program to Be 
Loaded 

Place E/P Addr 
Into RO and Double
word Length in R 1 

BLDL/FIND 

r 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

--I 
I 
I 
I 

1----+-____ SVC3 

General Flow Diagrams (Part 4 of 4) 

Set Up 
DCB, lOB, 
CON, etc. 

Search Directory 
For Equal or 

High Key SVCO 

Return 

BLDL Subroutine (Entered via BAL) 

More 
Data 

Scan 
Block 

Set 
Error 
Cod~ 

Yes 

Return 

Move TTR 
and User Dato to 
BLDL List 
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Section 4: Data Management Information 

Data Management Macros 4-2 
Direct Access Device Capacities 4-13 
IBM Standard Tape Labels 4-14 
ANSI Standard Tape Labels 4-21 
Data Set Record Formats 4-29 
VSAM Macros for Data Access 4-33 
Flow of Control in QSAM, BSAM, and BPAM 4-38 
SAM Flow of Control for Open Executors 4-40 

Source Publications 

Details of data management macros for BSAM, BDAM, BPAM, 
BISAM, QSAM, and QISAM, as well as DASD track capacities, are 
found in OS/VS Data Management Macro Instructions, GC26-3793. 

You can obtain additional tape label information from 

• OS/VS Tape Labels, GC26-3795 

Data set record format information is available in OS;VS Data 
Management Services Guide, GC26-3783. 

Additional VSAM information is available in OS/VS Virtual Storage 
Access Method (VSAM) Programme,·s Guide, GC26-3838. 

For information about MICRjOCR data management refer to these 
publications: 

• OS Data Management Services and Macro Instructions for 
IBM 1419/1275, GC21-5006 

• OS Data Management Services and Macro Instructions for 
IBM 1285/1287/1288, GC21-5004 
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Data Management Macros - Introduction 
Data Management Macros for: 

BDAM 
BSAM 
BPAM 

BISAM 
QSAM 
QISAM 

Completion codes for DIM macros are contained in the low-order byte of general 
register 15. Unless otherwise indicated the letter codes used here mean: 

A - Successful completion. 

B - Completion, but one or more errors occurred that may invalidate 
the results of macro execution. 

C - Permanent I/O error 

D - Track, block, or device address not within data set. 

E - Not complete or no operation performed. 

AIM I lvIaero : Parameters 
iCompletion 

1 iCades 

BPAM !SLDL (deb oddress(, \Iist addressl ! OO=A 
I , (1- 12) . (2 - 12) > 

1
04 =8 I . t (0) .\ t (0) \ I ,08=C 

BSAM !BSP {deb address' IOO=A 
(1-12) 04=8 

08=E 
i ! (SYSIN or 

1 ! SYSOUT) 

BDAM [BUILD {oree oddress,} ~ \ number of buffers! ' \ buffer length 1/ i 

:~::: I (1- 12) (2- 12) \ (2- 12) \ \ 

I 
I (0) 

BSAM : 
Q1SAMi 
QSAM I 
QSAM IBUILDRCD i lareo address (, \ number of buffers! ' ~ buffer-length I. 

i (2-12) \ 1 (2-12) (2-12) \ 

! I 'l record area address! [, \ record area .Iength tJ I I (2-12) 1 (2- 121 \ 

i I 

4·2 OS/ySl Programmer's Reference Digest 



Data Management Macros (cont'd) 

AIM I I Parameter:; Campletion 
Macro i Code 

Q5AM I BUILDRCD I area oddress, number of buffers,buffer length 
(list.farm) I 

I I ,record area address['recarc area length],MF=L 

! BUILDRCD I rarea address], [number of buffers], (buffer length] 
(executa 1 L (2-12) 
form) 

I [ ~ I ' record area address J' [record area length] 

I (2-12) 

,MF=(E,{control pr10'm list ~dressF 

BDAM ICHECK 

I 

{decb addreSs}[DSORG={IS }] 
BISAM I (1- 12) ALL 
BPAM I 

I BSAM : I 

BDAM ICHKPT I (dcb address[,checkid address ~checkid length]]} I 00 = Success-

"~MI I 
< '51 f~1 comple-

BPAM tCANCEL ' tlon 

BSAM I 04 = Restart 

QISAM 
I occurred 
'08 =Unsuc-

QSAM cessful com-

I 
pletion: 
Macro error 

[ 

OC =Unsuc-
cessful com-
pletion: 

~ I/O error 

I 

10=5uccess-
ful comple-
tion: 
Possible 

I 

error 
14=Chkpt 
not taken 

ICHm 
,(list form) [dcb address]'[checkid add ress], [ checkid length] 

'S' 

,MF=L 

CHKPT 

I 

[dcb address]'[checkid address]{checkid length] 
(execute . '5' 
form) ,MF = (E, {control program list oddressF 

(1) 
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Data Management Macros (cont'd) 

AIM Macro Parameters 
Completion 
Codes 

BDAM CLOSE '("b",,~[""AOr"PT" 1]'""' BISAM ,LEAVE DELETE 

BPAM I ,REWIND KEEP \ 
BSAM* CATlG 
QISAM ,UNCATlG 
QSAM 

i [, TYPE;T]* 

el05' I ([',b ""~rEREADJ[D'''TAS' Ir·' {list form} I ,LEAVE DELETE 

I 'REWIND'~ KEEP \ 
CATLG 
UNCATLG 

, I [,TYPE;T]*,MF;L 

CLOSE «[,'" ""'~r'READJ["'''TAS' ~ .... 1] (execute ,LEAVE DELETE I 

form) , REWIND I KEEP I 
CATlG \ ' 
UNCATLG ; . . ! 

LTYPE;T]*,MF;{E,{data management list addressp 
(1-12) 

BSAM CNTRL deb address, 
S5 '1 ~ ~ 1 !Not avail-

QSAM lable to user 

f' jprogram 
SP, ;} I 

SK,{ ;htugh.~ I 

-< BSM >- I 

FSM i 

BSR~number of b!OCksj I 
FSR , number of blocks I 
ESpt 
LMKt 
DMKt 
DSG 
ENG 

t See os;VS IBM 3886 Optical Choracter Reader Modell Reference, GC21-5069 
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Data Management Macros (cont'd) 

AIM Macro Parameters 
Completion 
Codes 

BDAM DCB The DCB macra is too complex to properly document 
BISAM in this publication. For information about this macro, 
BPAM please refer to OSjVS Data Ma~ement Macro 
BSAM Instructions, GC26- 3793. 
QISAM 
QSAM 

BDAM DCBD LSORG=<[~~~DA]['IS](,LR)[,PO][,PS][,QSJ]J 
BISAM 
BPAM 
BSAM ~DEVD=( [DA][, PC][,PR]['PT][, RD][, TA][,MR) LOR])] 
QISAM 
QSAM 

QISAM ESETL {dcb address} 
(1-12) 

BSAM FEOV ecb oddress}r{REWIND}] 
QSAM (1-12) LEAVE 

BPAM iFIND {d~~~}t~""~I'D } OO=A 

i 
(1- 12) (2- 12) 04=8 

(0) O8=C 
I relative address list},C Note: 

I (2-12) reladr, C 
(0) always 

returns 
CC of 00 

BDAM FREEBUF {dcb address} ,register* 
BISAM (1-12) 

I 
BPAM *Note: Reg, any of 2 to 12, 
BSAM contains addr of buffer. 

I 

BDAM FREEDBUF recb oddress}'r}' {deb address} 
BISAM I (2-12) D (1-12) 

(0) 

BDAM FREEPOOL {dcb addreSS} 
BISAM (1- 12) 
BPAM 
8SAM 
QISAM 
QSAM 

QISAM GET rb address } [rreo oddreSS}] QSAM pdab oddress (2- 12) [, TYPE=P] 
(1-12) (0) 
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Data Management Macros (cont'd) 

AIM Macro Parcmeters 
Completion 
Cades 

BDAM GETBUF {deb address l ,register* 
BISAM (1- 12) I 
BPAM *Note: Reg, any of 2 to 12, is where the system Hi II 
BSAM place the buffer address. 

BDAM GETPOOL {dcb address}, {{number of buffers} ,{buffer length}} 
BISAM (1- 12) (2- 12) (2- 12) 
BPAM (0) 
BSAM 
QISAM 
QSAM 

BPAM NOTE {deb addre,,} 
BSAM (1-12) 

BDAM OPEN ({dcb addre,,} ,[(options)], .•. ) 
BISAM I (2 -12) I 

BPAM I 
I 

I 
BSAM 
QISAM , 
QSAM 

BDAM OPEN ([dcb address] ,[(options)], .•. ),MF= L 
BISAM (list form) 
BPAM 
BSAM OPEN [([{dcb address}], [(options)], ••• )] 
QISAM (execute (2-12) 
QSAM form) 

,MF = (E,{ data management list address}, 
(2-12) 

Open Macro Options 

ACCESS DEVICE TYPE 

METHOD MAGNETIC TAPE DIRECT ACCESS OTHER TYPES 
Option 1 Option 2 Option 1 Option 2 Option 1 Option 2 

QSAM 
[INPUT J[REREADJ [INM J [,REREAD] [INPUT ] 

! 
OUTPUT ,LEAVE OUTPUT ,LEAVE OUTPUT -I RDBACK DISP UPDAT ,DISP 

! ['NM ][RER~DJ [NM ] [.RER~DJI ['NM 1 -OUTPUT ,LEAVE OUTPUT ,LEAVE I OUTPUT 
BSAM 

I 
INOUT ,DISP INOUT ,DISP I 
OUTIN OUTIN i 
RDBACK UPDAT ' 

QISAM I 
(Load Made) I - - I [OUTPUT] - - -
BPAM, 

I 

[INPUT J , 

BDAM 

i 

- - OUTPUT - - -
UPDAT 

Optionally select one from vertical stack within [ ] 
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Data Management Macros (cont'd) 

AIM MaciO 

QSAM PDAB 

QSAM PDABD 

BPAM ?OINT 
BSAM 

BSAM , PRTOV 
QSAM ! 

g~::: I PUT 

QISAM 1 PUTX 
QSAM 

i 

BDAM ! READ 

i 
! 

I 

I I 

I I 
BSAM READ 1 
for 

I 
BDAM 
dota set 

BISAM READ 
i 

I 
BPAM READ 
BSAM 

READ 
(list form) 

Parameters 

MAXDca = deb number 

, deb address {, ~block address t 
) (1-12) \ i (~~~2) ) 

I deb address 1,)9 ([, ,1 overflow exit address t] 
) (2-12) f jl2l, (2-12'_ I 

j deb oddress ( r- \oroo address IJ 
I 0-12) \ L I (2(~\2) \ 

j deb ~ddre" I !, \input deb address tJ 
! (1-12) \ L) (2(~1)2) l 

deeb nome'{DI ~ ~,}, I deb address i, ' \oreo address I, 
D K '/ (2-12) I' I (2-12) I' 
Die iR I 'S' 
DIX )RU( , 
DKe' ' 

DKX 

, (length 1'\ key address J, i block oddress/ [, I next address IJ 
) (2-12)1' ,I (2-12) r I (2-12) I (2-12) \ 

,'S' ( '~' \ 

deeb name, {K } , { deb addreSS} , f area address t ' {' length 
KU (2-12) ) (~~~2) J (2,~1?1 

) key address' 
I (2-12) \ 

: Completion 
I Codes 

I 
I 
I 

deeb nome, (SF I, {' deb addreSS}, {area address} , { length}' 
< SB > (2-12) (2-12) (2-12) 
( RBLtJ 's' 

deeb nome, type', [deb ;~dress J' [area ,~~dress] , ['~~?th ] II 

' [ key addreSS] I [block address] , [ next address] I MF = L 

'S' Ii, 

*Note: ty~ will be one of the parameters (e.g., K,SF, 
01) from the applicable stondurd form of the READ macro. I 

tSee OS;VS IBM 3886 Op;;eol Character Reader Model I 
Reference, GC21-5069 
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Data Management Macros (cont'd) 
AIM Mac'o I Parameters CompletiO'"l 

Cod .. 

READ .I {decb odd ..... }, type', [d<b odd",,"'[O.-.o Odd'."} ['ength] 
( .... u,e

l 
\2-12) (2-12) J \2-12) '5' 

Ionn) '5' 

I 
lkey odd"'''],[bIOCk odd,..,]'[nex, odd,.,,]' MF;E 

(2-12) (2-12) (2-12) 
'5' 

I I 
"'Note: type will be one of the parameters (e.9.r K, SF, 01) 

I from the applicable standard form of the READ macro. 

lOAM RELEX I D, { deb odd, ... }' { block odd,... t I OO=A 

\ 

(1-12) (2-12) 04=8 
(0) I 08=0 

QISAM RELSE I {d<~1~;"'} QSAM 

QISAM SEn ! {~~-}"["' r-';·'~-tj 
I 

(1-12) KC , 2-12 
KO[H] , (0) 

I 
KCO \ : ( 
BO , 

-~f-----
BSAM 5ETPRT {dc(~~),,} QSAM 

. [FtO~j ~ , ],""0'- :. ow ,"[.",,)! I .. V[ERIFV] 

[,FCB= (;moge-t~R~~~nll[ OPTCD" {~} ] 

l"h;~,o·l"~""ll('~'-'{·}WO'" fll ,A LlGN U , NFOLO] 

,OPTCO"({B}(F~OLD] J) 
'. U ,ULNFOLO] _ 

SETPRT C~le'ion Codes 

FCB UCS FCB/UCS 
Bits 16-23 &ih2,f-31 Bits 2"-31 

00 00 Succ~Ful completion 18 NOP: incorrect 

04 04 Opetotor cancellation 
specification 

08 08 Permanant I/O error 
IC NOP: errord'A'ing 

in image librory 
previous IlOotterlpt 

OC OC hrmanent I/O error 
20 Insufficient space 

during load 
foe IMAGELIBblocks 

fO 10 Perrncme-nt 1'0 f'nor 2- U,'oble to ope-n 

during image display SVSI.IMAGELIB 

14 I< Operator cancellation: 
Incorte'ct image 
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Data Management Macros (cont'd) 

A/M Macro! Pc:rometers 1~1.';on 
[Cod .. 

a~AM 'SETP~T r dcbcddres.s 

Q~";"-'i j [,[QW] ~ 1 : i' ucs" (esc ,F [OLD] , V [ERIFY] ) 
! I "V[ERIFY] 

i i ['FCB=(;mag"-;d[:~t~~~nJ]['OPTCD={~}] 

i 
·l·"H>-"r""."~'L"""·'fj['fQ"J l" I i L'ALCIGN" U ,u NFOLD] 

I ,OPTCD=({B}~F ~OLD] J) 
, U ,U "'FOLD] , 

i I,MF=L 

SAM iSETPRT 
! r{dCbodcce,,} 

PSAM I,execu,e (2-12) 
form) 

I J PQ'" 1 I II ,VCS=(c.c > OLD],V[ERIFY]) 
; "V[ERIFY] J 
, , [,FCB=(lmoge-;tV~RI~Y~)] ['OPTCD={B}l 

I 
' ,A LI",N V J 

, 'l t'''·,,-"" ['I"~~<Q"'" 'I" [' ~Q"" i ,A LIGN]J ui ,U NFO 

! I ,OPTeD = <{B}[ F DOLO] 1) 

i 

U ,u NFOLDJJ ' 

,MF=(E,{dafo mo~~~)t list oddr~}) 
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Data Management Macros (cont'd) 

AIM Macro Parameters I Comple';on 
I Codes 

1---~--+----~-----------.. ----- ----
BPAM STOW 

BDAM 
BISAM 
BPAM 
BSAM 
QISAM 
QSAM: 
EXCP . 

{ dcb addreSS}, {I;S, addreSS} ['.1. ~ t 1 11-12) (2-12) 1 C 

(0) I ~ \ 
------------._-

Comp. Directory Action 

fh~X~ A ~~=r D .----L. __ ~ ! 
Successful ~ 

00 com letion I 
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Data Management Macros (cont'd) 

A/M i Macro I Parameters 
Completion 
Codes 

QSAM ITRUNC ! {dcb addreSS} I 
i I (1-12) 

BDAM IWAIT 
BISAM 

! [number of evenls,] { EC B ; oddr } 
I EC all ST ; addr 

BPAM I 
BSAM 

I ['lONG;{~~} ] 

BSAM ',WRITE decbname,t f{dCbaddress},{area address} i 
i 

SFR (2-12) (2-12) 
SD 

I [ 
SZ 

i 
i 

r ,length] [,next oddreSS] 

I i 
l :~~~12) ,(2-12) 

I Meaning 

Fixed - Length Variable or Unspecified length 

I Code (SF or SD) (SF or SFR) (SZ) 

1
00 Block written. (I f pievious return ! Capacity record 

I code was 08, block written only I written; anotner 
if the DO statement specifies trock evoiloble. 

I secondary space allocation and I 
f 

sufficient space available.) . i 

1

04 Block written, fol- Block not 
I 

I 
lowed by capacity written; 
record. write a 

I I capacity 
record (SZ) 
to complete 
current trock 
then reissue. 

08 Block written, Capacity record was 
followed by capac- I written. 
ity record. Next I Next block requires 

I 
bloc.k requires I 1 secondary space 01-
secondary space 

i 

I location . This code 
oi location. I not issued if WRITE 

SZ is only WRITE 
macro instruction I 
issued on Q one-

I I :rack secOOOQry 
I I extent. 

I 
DC Block will not be wriUen; iss.ue a <;HECK macro instruc-

I tion for the previous WRITE macro, then reissue the 
WRITE. 

BDAM WRITE M-r rb"-}'(_~'~ DAF (2-12) ,(2-12) j 
g:F t '5' 

DIX f DK 
DKF 
DKX 

, tnglh }' (key addressl ,{block address} 
'5' (2-12j (2-12) 

(2-12) I '5' ) 
, 0 

BISAM WRITE decb name, { K }, {dCb address} , {area oddress} 

I 
KN (2-12) (2-12) 

'5' 

, { length}, {key address} 
(2-12) (2-12) 

'5' 
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Data Management Macros (cont'd) 

AIM Macro I P~mmete~ ! Completion 
i Codes 

BPAM WRITE I decb name, SF, {deb address}, {area address} [, {,ength } ] 
BSAM (2-12) (2-12) (2-12) 

i '5' 

WRITE I deeb name, type', Ideb address I ,[area address] 
(list '5' 
fum)j I 

, [length l [key address] , I block address I , I next address , 
'5' '5' 

! 
MF=L 'Note: type wili be one of the keyword 

I parameters (e.g., SF, DA, K) 
from the applicable standard form 
of the WRITE macro. 

--
WRITE { decb address}, type', [ deb addres;]- [area addreSS] 
(exe- (2-12) (2-12) (2-12) 
cute '5' 
fom) 

,[Iength]'[key addreSS],[bIOCk address} [next address} 

I (2-12) (2-12) (2-12) (2-121 
'5' 'S' 

MF~E 

, 'Note: type will be one of toe keyword 
I parameters (e.g., SF, DA, K1 

I I from the applicable standard 
I i fom of the WRITE macro. 

BDAM 1 XLATE 
I 

{area addreSS} '{ length}[' TO ~ {A} ] 

:~~: ! 
(2-12) (2-121 E 

: 
BSAM 
QI5AM; 
Q5AM: 

i 
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I 
Direct Access Device Capacities 

Device Volume Maximum Tracks/ No. of Total 
Type Type Blocksize/ Cylinder Cylinders 2 Capacity I, 2 

Track I 

2314/ Disk 7294 20 200 29,176,000 
2319 

3330/ 
3333 Disk 13030 19 404 100,018,280 

(Modell) 

3330/ 
3333 Disk 13030 19 808 200, 036,560 

(Model II 

3340 Disk 8368 12 696(70-megabytes) 69,889,536 
348(35-megabytes) 34,944,768 

2305-1 Drum 14136 8 48 5,428,224 

2305-2 Drum 14660 8 96 11,258,880 

1- Capacity indicated in bytes (when RO is used by the I BM programming 
system). 

2- Excluding alternate cylinders. 

Device Blocks with keys Blocks without keys 

Type Bi Bn Bi Bn 

2314/ 534 45+KL+DL 534 DL 
2319 146+512 (KL+DL) 101 + 512 (DL) 

3330/ 
3333 191+KL+DL 191+KL+DL 135+DL 135+DL 
(Modell) 

3330/ 
3333 191+KL+DL 191+KL+DL 135+DL 135+DL 

(Model II 

3340 242 +KL +DL 242+DL+DL 167+DL 167+DL 

2305-1 634+KL+DL 634+KL+DL 432+DL 432+DL 

2305-2 289+KL+DL 289+KL+DL 198+DL 198+DL 

Bi is any black but the last on the track 
Bn is the last block on the track 
KL is the key length 
DL is the data length 
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Volume Organization with IBM Standard Labels 
Single Data Set 
SinQle Volume 

VOLl 
HDRI 
HDR2 
UHLl 

UHLn 
TM 

Data 
Set 

TM 
EOFI 
EOF2 
UTLl 
-

~
TLn 

TM 
TM 

Single Data Set 
Multipie Volumes 

-.,...V,."O .... L.,;..I;,;.;.;..;.;J:..O 

HDRI 
HDR2 
UHLl 

UHLn 
TM 

First 
Part 

of -
Data 
Set 

TM 
EOVI 
EOV2 
UTll 

L---

~ 
t===j 

VOLI 
HDRI 
HDR2 
UHLl 

;:;... --
UHLn 
TM 

Lost 
Part 

of 
~ 

Data 
Set 

TM 
EOFI 
EOF2 
UTU 

'---

~ 

I Volume label 

} Data Set 
Header Labels 

) User Header 

~ Labels 

} 
Data Set 
Trailer Labels 

i User Trailer 

~
\LabeIS 

UTLn 
TM End of 
TM } Data Set 

Single Data Set/Single Volume: The volume label is followed by the data 
set header labels and optional user header labels. The data set is preceded 
and followed by a tapemork. The data set trailer labels are identified as 
EOF and followed by optional user trailer labels. Two tapemarks follow the 
trailer label group to indicate that the data set is the last data set on the 
volume and is not continued on another olume. 

Single Data Set/Mul tiple Volumes: More than one volume is needed to contain 
the data set. The lost volume is organized the same as a single volume. On 
the other volumes, the data set trailer labels are identified as EOV instead of 
EOF, and the trailer lobel group is followed by one tapemork ;nsteod of two. 
The data set and user labels are repeated on each volume, and there is a 
separate volume label for each tape. 
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Volume Organization with IBM Standard Labels (cont'd) 
Multiple Data Sets 
Multiple Volumes 

Multiple Dota Sets 
Single Volume 

LI 

~ 
~ 
Data Set A 

TM 
EOFl 
EOF2 
UTLl 

UTLn 
TM 
HDRl 
HDR2 
UHll 

~Hln 
TM 

Data Set B 

EOFl 
EOF2 
UTLl 

E§TLn 
TM 
TM 

Vol 1 of 3 

VOLl 
HDRl 
HDR2 
UHLl 

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

~ TM 

Data Set A 
~ 

TM 
EOFl 
EOF2 
UTll 

'-/ 

~ 

UTLn 
TM 
HDRl 
HDR2 
UHLl 

~ 
~ 
Data Set B 
~ ~ 

TM 
EOVl 
EOV2 
UTll 
'-

~ 
~ 

Vol 2 of 3 

VOLl 
HDRl 
HDR2 
UHLl 

UHLn 
TM 

Data Set B 
Continued ::::::.--. 

TM 
EOVl 
EOV2 
UTll 

'-

~ 
~ 

Vol 3 of 3 

VOLl 
HDRl 
HDR2 
UHll 

~ 
~ last of 

Data Set B 

TM 
EOFl 
EOF2 
UTll 

UTLr:l 
TM 
HDRl 
HDR2 
UHLI 

~ .. 
~ 
Data Set C -. 

tM 
EOFl 
EOF2 
UTll 

~
UTln 
TM 
TM 

Multiple Data Sets/Single Volume: The tape begins with a volume label. 
Each data set is preceded by a header label group and a tapemark, and is 
followed by a tapemark and a trailer label group. The data set trailer labels 
are identified as EOF. Each trailer label group is followed by a tapemark; 
the tailer label group for the last data set on the volume is fo"owe·d by 
two tapemarks. 

Multiple Data Sets/Multiple Volumes: More than one volume is n~eded 
to contain the multiple data set aggregate. The last volume is organized 
the some as a multiple data set/single volume layout. On the other 
volumes, the last dota set trailer labels are identified os EOV instead of 
EOF, and the last trailer label group is fallowed by one tapemark instead 
of two. There is a separate volume label for each tape. 
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IBM Standard Label Processing by Data Management Routines 

'Volume 
Label Header Labels' Trailer Labels' 

Processing 
VOLl HDRI HDR2 UHLI-8 EOFI or EOF2 or UTLI-8 

First or Only 
Volume: 2 

Checks labels 
on input 
tape. Open 

Checks exist-
ing labels on 
output tape 
before over-
writing. Open 

Writes new Open 
labels on out- or 
put tape. user 4 

Second or 
Subseguent 
Volumes: 3 

Checks labels 
on input tape. EOV 

Check labels 
on output tape 
before over-
writing. EOV 

Writes new 
labels on out- EOVor 

Open Open 

not 
Open read 

Open 

I 

I 

IO~" 
I 
Inot 
Ireod 

I 

Open 

EOV bypassed EOV 

not 
EOV read 

not 
read 

EOVI EOV2 

EOV bypassed 

! 

not not 
read read 

Close Close 
or EOV or EOV 

EOV 

Open 5 

Close 
or EOV 

EOV bypassed EOV 

not not not 
read read read 

Close Close Close 
put tape. user4 EOV EOV IEOV or EOV or EOV or EOV 

Notes: 

1. For read backward operations, the action on header and trailer labels 
.5 reversed. 

2. Includes the first volume of concatenated data sets with unlike charac
teristics. Data sets with like characteristics can be processed correctly 
using the some data control block (DCB), input/output block (IOB\, 
and channel program. Any exception in processing makes the data sets 
unlike. 

3. Includes the first volume of concatenated data sets with like charac
teristics. 

4. User can create the label with the IEHINITT utility program or a user 
program. Subsequently, the label may be rewritten by the Open and 
EOV routines. 

5. If DISP=MOD is specified on the DD statement, the Open routine posi
tions the tape at the end of the Existing data set and allows an input user 
trailer label routine to process user trailer labels (prior to overwriting I' 

the existing labels). 
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Format of IBM Standard Volume Label 
Position (Bytes) Field Number ond Nome 

(3) 1. Label Identifier? 
3 VOL1* 
4 (1) 2. Label Number , 
5 

(6) 3. Volume Serial Number * 

10 
11 (1) 4. Reserved 
12 ; 

(10) 5. VTOC Pointer 
(Direct Access Only) 

(10) 6. Reserved 

(10) 7. Reserved 

----< 
41 
42 

* Functional Fields 

(10) 8. Owner Name and Address Code 

fwf ... _"'--_ ..... (_'29-')_--IT 9. Reserved 
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Format of I BM Standard Data Set Label 1 
Position (Bytes) Field Number and Name 

(3) 1. Label Identifier} 
HDR1/EOY1/EOFl * 

(1) 2. Label Number 

(17) 3. Data Set Identifier * 

21 
22 

(6) 4. Data Set Serial Number 

27 
28 

(4) 5. Volume Sequence Number 

31 
32 

(4) 6. Data Set Sequence NUrT'ber' 

35 
36 

(4) 7. Generation Number 

39 
40 

(2) 8. Version Number 41 
42 

(6) 9. Creation Dote 

47 
48 

(6) 10. Expiration Dote' 

11. Data Set Security * 

12. Block Count * 

13. System Code 

73 
74 

(7) 14. Reserved 

80 • Functional Field 
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Format of IBM Standard Oata Set Label 2 
Positi.on (Bytes) Field Number and Name 

(3) 1. Label Identifier} 
3 HDR2/EOV2/EOF2 " 
4 (I) 2. Label Number 
5 (1) 3. Record Fonnat 
6 

(5) 4. Block Length " 

10 
11 

(5) 5. Record Length * 

15 
16 (1) 6. Tape Density 
17 (1) 7. Data Set Posi tion 
18 

(17) 8 • Job/Job Step Identification 

9. Tape Recording Technique * 

~=----<-'--'-'~----l10. Control Character * 
I--.........I"""':":..L--I 11. ReSfJrved 
I-,..~~~----l 12. Block Attribute" 

J=.f .~.(41)'J 1 . 13. Reserved 

~ 
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Format of User Label 

PoSition~ 

,....:.1...,....----

(3) 
3 
4 (1) 

5 

(76) 

80 

Field Number and Name 

1. Label Identifier *} 
UHLl-8/UTll-8 

2. Label Number 

3. User Specified 

* Functional Field 
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Volume Organization with ANSI Standard Labels 

Single Data Set 
S' I ~ I Ingle a ume 

VOLl 
HDRI 
HDR2 
UHL 

UHL 
TM 

Data 
Set 

L..-------

TM 
EOFI 
EOF2 
UTL 

Single Data Set 
r-~~_M...;.u.,ltiple Volumes 

VOLl VOLl I Volume Label 
HDRI HDRI 
HD R2 I--....:.H..::D:..:R2~--I . Data Set Header 
UHL t--:-::UH:-:-:L-'-----I

j 
Labels 

~ 

UHL 
TM 

First 
Part 

of 

Data 
Set 

TM 
EOVl 
EOV2 
UTL 
~ 

~ 

UHL 
TM 

Last 
Port 

------of 
~ 

~ 

Data 
Set 

TM 
EOFI 
EOF2 
UTL 
~ 

User Header 
Labels 

t Data Set Trailer 
~ Labels 

f u .. " T'o;l" l .... l, 

~ ~ ~lEndofDataSet 
~ ~~f 

Single Data Set/Single Volume: The volume label is followed by the data 
set header labels and optional user header labels. The data set is preceded 
and followed by a tapemark. The data set trailer labels are identified as 
EOF and followed by optional user trailer labels. Two tapemarks follow 
the trailer label group to indicate that the data set is the last data set on 
the volume and is not continued on another volume. 

Single Data Set/Multiple Volumes: Mare than one volume is needed to 
contain the data set. The lost volume is organized the sane as a single 
volume. On the other volumes, the data set trailer labels are identified 
as EOV instead of EOF I and the trailer label group is followed by two 
tapemarks. The data set and user labels are repeated on each -volume, 
and there is a separate volume label for each tape. 
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Volume Organization with ANSI Standard labels (cont'd) 

Multiple Data Sets 
Single Volume 

VOLI 
HDRI 
HDR2 
UHL 

~ 
~ 
Data Set A 

TM 
EOFI 
EOF2 
UTL 

--
un 
TM 
HDRI 
HDR2 
UHL 

c:...::::::=::: 

~.UHL .• 

~ 
Data Set B 

TM 
EOFI 
EOF2 
UTL 

Vol 1 of 3 

VOLI 
HDRI 
HDR2 
UHL 

~.U.HL.-
~ 
Data Set A 

TM 
EOFI 
EOF2 
UTL 

'- -
~ 

UTL 
TM 
HDRI 
HDR2 
UHL 

~ 
~ 
Data Set B 

TM 
EOVl 
EOV2 
UTL 

........ '- ..... 

Multiple Dato Sets 
Multiple Volumes 
Vol 2 of 3 

VOLI 
HDRI 
HDR2 
UHL 

UHL 
TM 

Do;:; Set B"""-
Continued 

.r-

TM 
EOVI 
EOV2 
UTL 

Vol 3 of 3 

VOLI 
HDRI 
HDR2 
UHL 

EJg 
Last of 
Data Set B 

TM 
EOFI 
EOF2 
UTL 

UTL 
TM 
HDRI 
HDR2 
UHL 

~ 
~ 

Data Set C 

TM 
EOFI 
EOF2 
UTL 

~ [l] DB [][J 
Multiple Data Sets/Single Volume: The tope begins with a volume label. 
Each data set is preceded by a header label group and d tClpemark, and is 
followed by a tapemark and a trailer label group. The data set trailer 
labels are identified as EOF. Each trailer label group is followed by 
a tapemark; the trailer label group for the lost dota set on the volume is 
followed by two tapemarks. 

Multiple Data Sets/Multiple Volumes: More than one volume is needed 
to contain the multiple data set aggregate. The last volume is organixed 
the same as a multiple data set/single volume loyout. On the other 
volumes, the last data set trailer labels are identified as EOV instead of 
EOF, and the last trailer label group is followed by two tapemorks. There 
is a separate volume label for each tape. 
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ANSI Standard Label Processing by Data Management Routines 

i'rocessing 

First or OnJy 
VoI0.me2 , 

Volume Label 

U:stR 
VOLl VOLlX>AE HOR) 

LABELS 

. Header Lobel.) Trailer l.oI>el.) 

I 
! tUtl IEUt~ tOF~9 

~R2 HDR3-9 , UHL I ~0V1 ~0V2 ~0V3-9 UTL 

I 
, I 

Ignontd I Open Open Ignored Open EOV Ibypas.ed ignored EOV Open Checla 
label. on 
input tape. 

Checks 
existing 
lables on 
output 

..... +- ::. I::. ::. ::. I::. ::.1 OpenS 

I I I 

Open 

tape before 
over
writing 

Writes new Open 

i 
i 

I not 

~ written 

I.' ! I I 
! Open Open not Open Close I Close Ina: .1 Close I 1 'Nritten or a written I or lobel. on or 
II I EOV I EOV : i:OV 

Iii 
output user' 
tope. ! 
Second or I 
Subsequent: 
Volunes 3, I 
Checks I EOV 
labels on t 

input tope. I 

! 

i i 
. I 

: ignored i EOV 

[ i 

Checks I EOV ,ignored I EOV 
existing j I 

~~t~opel 
be~o:re ove<7 II 

writing. I I 

Writes new I EOV ort not EOV 
label. on I user4 ,written 

=,1 I I i 
Notes: 

I I iii ! 
I, !: I 

'b~ ignored; EOV EOV !bypassedl'i9nored EOV 

I' I : :; I,' 
not !not I not 'I i I 
read tread read I:d :~ i:~ ! ~~ 

I I ! i i ! 
ii' I I ' 

EOV ' not I EOV Il orclose i Close not I Close 

i written I lor. written i or 

I I lEOV i EOV I t
EOV 

I 

1. For read backward operctions, the action on header and trailer labels is reversed. 
2. Includes the first volume of concatenated data sets with unlike characteristics. (Data sets 

with like characteristics can be processed correctly using the some data cootrol block 
(DCB), input/output block (lOB), and channel program. Any exception in processing 
makes the data sets unlike.) 

3. '~cludes the first volume of concatenated doto sets with like characteristics. 
4. User creates the label with the IEHINITT utility program or a user program. 
5. If DIS~OD is specified on the DO statement, the Open routine positions the tope at 

the end of the existing data set and allows an input user trailer label routine to process 
user trailer label routine to process user trailer labels (before overwriting the existing labels ). 
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Format of ANSI Standard Volume Label 
Position~ 

1 

3 
4 
5 

10 
11 
12 

31 
32 

37 
38 

51 
52 

79 
80 

(~) 

(3) 

(1) 

(6) 

1 * 

(20) 

(6) 

(14)* 

Field Number and Name 

1. Label Identifier ( 
VOL 1 ** 

2. Label Number \ 

3. Volume Serial Number ** 

4. Accessibility ** 

5. Reserved 

6. Reserved 

7. Owner Identification 

.. - ANSI Field Differs 
from Corresponding 
IBM Field 

Functional Field 
(28)* 8. Reserved 

. (1)* 9. Label Standard Level .... 
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Format of ANSI Header 1 and Trailer 1 Labels 

j-L 

~ 
4 

~ ... 
-I--

~ 
rE-
I--
I--
r-
I--
27 

~ 
J--

~ 
rE. 
I--

fJ5 
~ 
-
T9 
~ 41 

~ 
r-
r-
T7 
48' 

f.-= 
I--
I--

T3 
54 

~ 
f--
f--
I--
I--

To 
~ 

-73 
~ 
I--
I--
~ 

To 

(~) 

(3) 

(I) 

(17)* 

(5)* 

(4)* 

(4)* 

(4) 

(2) 

(6) 

(6) 

(1)* 

(6) 

Field Number and Ncrne 

1. Label Identifier) 
> HDRl/EOVl/EOFl ** 

2. Label Number } 

3. File Identifier ** 

4. Set Identifier 

5. File Section Number 

6. File Sequence Number ** 

7. Generotion Number 

8. Version Number 

9. Creation Dote 

10. Expiration Date ** 

11. Accessibility ** 

12. Block Count ** 

(13) ...... 1 3. System Code ** 

* - ANSI Field Differs 
from Corresponding 
IBM Field 

Functional Field 

(7) 1 4. Reserved 
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Format of ANSI Header 2 and Trailer 2 Labels 

4 
5 
6 

10 
11 

15 

50 
51 
52 
53 

Field Number and Name 

1. Label Identifier ~ 
HDR2/EOV2/EOF2 ** 

2. Label Number 

(3) 

(1) 
(1) 3. Record Format ** 

(5) 4. Block Length ** 

(5) 5. Record Length ** 

(35)* 6. Reserved for Operating System *. 

(2)* 7. Buffer Offset ** 

* - ANSI Field Differs 
from Corresponding 
IBM Field 

LJ ** Functional Field 

79 (28) 8. Reserved for Operating System 

80 
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Format of ANSI User Labels 

Position 

(3) 
3 
4 (1) 

Field Number and Name 

1. Label Identifier"} 
UHLl-8/UTLl-8 

2. Label number 

.. Functional Field 

(76) 3. User Specified 

8 
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Component Support of Label Processing Features 

Linkage Sortl I COBOL 
Item Assembler Editor Merge Utilitie. ANS V2 ANS V3 ANS V4 

FORTRAN PL/I RPG 

U!ie5 Data Monoge-

I Y~ IY~ I Y~ ment Facilities for Y~ Yes, Y~ Yes Yes Yes Ye. 
Lobel Processing 

i 
Support. Stonda<d 

Yes Ye. I Yes Yes I Yo. Yes Ye. Y~ Yes I Yes Lobels (SL, AL) 

Supports Standard 
ISUL-Yes ISUL-YeS SUL-Y.s 

I 

User Labels (SUL, No No Yes I Yes No No I No 
AUL) iAUL-NO iAUL-Ye. AUL-Yes 

I i 
Supports Nonstond-

Yes Yes Yo. I Yes I Yes Y .. Yes Yes ly .. IYes o<d Lobels (NSL) I 

Supports Unlabeled 
Yes Yes . Yes Yes ! Yes I Yes Yes Yes Yes Yes Tape (NL) I 

Supports Bypas. i ! 
Label Processing Ye. Yes 'Yes Y~ Ye. Yes Ye. Yes Yesi Yes 
Option (BLPj2 

i 
! 

Supports Concaten- ! 

INO I No 

oted Dota Sen 
No Ye. No I No No No No No with Unlike 

Attributes I 
I NSl can be specified only when ins-tollation - written routines that write and process the nonstandard 

labels have been incorporated into the operating system. 
21f the aLP option is not lipecified at system generation, its use defaults 10 NL. 
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Data Set Record Formats 
Fixed -lengt~ Records 

Block Block 

r-"'--.. r-"--. 
Unblocked r;;::::::l 
Records L:..J 'Record B , 

Fixed -length Records for ASCII Topes 

Block 

Unblocked 
Records 

\ Optional Control // 
, Choracter-l Byte / 

Block , / , / 

1 Record cj'" 
~ 

'Record D' 

Block 
~ ______ ~A~ ________ ~ 
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Data Set Record Formats (cont'd) 
NOI'I$pORned, Variable-Length Records 

ROW Doto 
-""'--"-

I, 
I 

I 

Block 

Block Block 

~ BDW: I~ 
~ ;..'---~...;.'------~: ~ 

=fJB 1+[ ~, I EEEJ 
LLROMNOd-2Byt .. 

Block lcngth-2 Bytes 

Spo.v..d Variable - Length Recorck 
Block ----LL 

\ 

~ It : 
~ 

Bill] Inter- E[J----"-
FIrst l'IM'di~ 
s.g-t ll. s.,,_t U 
.fLoginl afLogi •• 1 
Reconl Rec::Ofd 

lUL LOpiionol C ...... I C ....... , Ls.,,_t 
leM","-llyt. COfttrol 

SevIMn,ControlCode--l Byte Code 
Sea_tl.ength-2&yt .. 

u 
Ocrto Portion of Logical Record B 

l.ogicalltecord it 
(In Use, I, Work AreG) 

j Oato Portion 
'of Last !s..a_t 

Sepment Control Codes 

lOW "block descriplor word 
ROW = record descriptor word 
SOW =s.egAll'nt descriptor word 
LL >blocklength 
it =segment length 

Binary Code 
00 
01 
10 
11 

Relative Position of SegrMnt 
Complete: logical record 
Fint agment of Q IINltiMg'-nt record 
Last segment of (I multlMgment record 
Segment of CI "",Itisegment I1!:cord other than the 
fint or 100t "Gmtnt 
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Data Set Record Formats (cont'~) 
Spanned Variable - Length Records for BDAM Data Sets 

Track I Track 2 Track 3 

~ ~~ 
.-----'''''-----.. 

\ LL = trock size \ / / 

Reserved - \ ~ I,' 

BIO:kB~::~th_ U \\ \ U I ".u. I 

2Bytes~ ~ ~ 
SDW Data SDW Data SDW Data 

~,--""-... ~ ~ 

~:;~nt c ~:=;::e~! ' ;:ment Bp;J! 
of Logical Logical of Logical 
Record ...,.-'-r'+.r'----' Record Record 

Optional Contr<>1 Character Segment Control Segment 
Code Control Code 

LL 
r-___________ --'A~!-!----------------, 

Logical Record 
(In User's Work 
Area) 

Block Leng.th -
2 Bytes 

Reserved -

2 Bytes 

~----D-at-a-po-rt-iOO~~~L-og-ic-a-IR-e-CO-rd-A------~' 
A 

I Data Portion 

Note: Not All Segment and Block Combinations are Represented 

Legend 

BDW = block descriptor word 
ROW:: record descriptor word 
SDW :;:: segment descriptor word 
LL = block length 
!! = segment length 

Segment Control Codes 

Binary Code 
00 
01 
10 
II 

Relative Position of Segment 
Complete logical record 
First segment of a multisegment record 
Last segment of a multisegment record 
Segment of a multisegment record other 
than the fi rst or lost segmen t 
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Data Set Record Formats (cont'd) 
Variable - Length Records lor ASCII Tapes 

Unblocked 
Records 

Block 

, , U 
~ ______ -JA~ ________ ~ 

Dota 
.1'. 

.
Optional Control Ch~rocter 

Reserved - 2 Bytes '" ,-
R,:"ord ~e ... ngth - 2 Byte, 

Note: Block prefi""s an output records must be 
-4 bytes long. 

ROW = record descriptor word 
it ~ segment length 

Undefined - Lenglt. Records 

Block 
~ I Record A I 

" Optianol Control , 
, Charucter-l Byte' , ; 

"~,,, 

\RecO<d 8\ 

Undefined - Lenglt. Records lor ASCII Tapes 

Record 
A 

Dota 

Biock 
~ 

IRecord C I 

Optional Control I 

" 

4·32 OS/VSl Programmer's Reference Digest 



VSAM Macros for Data Access 

ACB (Geuerate 811 Acceso-Metbod CoatroI Block) 

I [label] ACB I [BliFND=nwr.ber] 
[,BUFNI= number ] 

I [,BUFSP= number] 

I 
[,CATALOG-{YES I NO}] 
[,DDNAME=ddname ] 
[,EXISf=address ] 
[.MACRF-([ADR][,CNV][,KEY) 

II [,DIR)[~][,sKP] 
[,IN][,OUT] 
['iNuBIUBF}])] 

(,PASSWD=address] 
[,S'I'RNO= number] 

CHECK (Suspend Processiog) 

I [label] I CHECK I RPL-address 

CLOSE (Diocoooect Program and Data) 

ENDREQ (Terminate a Reqa~t) 

ERASE (Delete a Record) 

I [label] I ERASE I RPL=address 

EXIST (Geoerate an Exit List) 

[EODAD~(address [,{A I N}][,L])] 
[,JRNAD=(address[,{A I N}][,L])] 
[,LERAD~(address [,{A I N}][,L])] 
[,8YNAD=(address[,{A I N}][,L])] 

GENCB (Geuerate an Acceso-Metbod CoatroI Block) 

[label] GENCB BLK=ACB 
[,BUFND= number] 
[,BUFNI= number] 
[,BUFSP= number] 
[,CATALOG-{YES I NOI] 
[,COPlES=number] -

I 
[,DDNAMEzddname] 
[,EXIST= address] 
[,LENGTH= number] 

I 
[,MACRF=([ADR][,CNV][,KEY] 

. [,DIR][~][,sKP] 

I [,IN)[,OUT] 
[,{NuB I UBF}])] 

I 
[,PASSWD-address] 
[,S'I'RNO. address ] 
[,WAREA-address] 

GE. ... CB (Gooente an Exit List) 

[label] GENCB BLK=EXISI 
[,COPlES- number] 
[,EODAD~(address[,{~ I N}][,L])J 
[,JRNAD-(address [,{~ I N}][,L])J 
[.LENGIlI~ number ] 
[,LERAD-(addre.<T [,{~ I N}][,L])] 
[,8YNAD-(address [,{~ I N}][,L])] 
[,WAREA .. addreS3] 
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VSAM Macros for Data Access (cont'd) 

GENCB (Geuerate a ReqMS l'lInmeter Ust) 

[labell GENCB [ACB=addressl 
[,AREA= address I 
[,AREALEN= number I 
[,ARG= address I 
,BLK=RPL 

I,COPIFS .. n"mber I 
[,ECB- address I 
[,KEYLEN .. number I 
[,LENG11I .. number I 
I,MSGAIlEA3 address I 
[,MSGLEN= number I 
[,NXTRPLm address I 
[,OPTCD=([{ADR I CNV I KEYII 

[,{DIR I §!Q I SKPn 
[,{ASY I SYNI] 
[,{NSPINUPIUPDn 
[,{~IKGEll 
[,{FItS I GENll 
[,{LOC I MVE}])I 

[,RECLEN= number I 
[, W AIlEA~ address I 

GET (Rettte.e a ReconI) 

MODCB (MocIfy .. Acc __ MedIod COIItrOIIIIod<) 

[/obotll MODCB ACB-address 
[,BUFND- "limber I 
[,BUFNl= number I 
[,BUFSP- number I 
[,CATALOG={YES I NOlI 
[,DDNAME...:Idna_1 
[,EXlSf = address I 
[,MACRF -([ADR][,CNV][,KEY] 

[,DIR][.sEQ][,SKPI 
[,!N][,OUI] 
[,{NUB I VBF}])I 

[,PASSWD-addre.ul 
[,sntNO= n~r I 

MODCB (ModIfy .. EDt Lilt) 

l/obotll MODCB EXLST-addre.u 
[,EODAD=(addre.u I,{A I N}](,L])] 
[,JRNADm(addre.u I,{A I N}][,LI)I 
[,LERAD-(addres.r [,(A I Nj][,L])] 
[,SYNAD-(addre.u I,{A I N}][,L])] 
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VSAM Macros for Data Access (cont'd) 
MODCB (Modfy a Reqaest Parameter Ust) 

[label) MODCB RPL-address 
[,ACB= address ] 
[,AREA- add,..ss ] 
[,AREALEN~ nwnber] 
[,ARG-address ] 
[,ECB-addl'f!SS] 
[,KEYLEN= number] 
[,MSGAREA= add1f!SS ] 
[,MSGIENm nwnber] 
[,NX1'RPL- add,..ss] 
[,OYfCD-([{ADR I CNV I KEY}] 

[,{DIR I SEQ I SKP}] 
[,{ASYISYN}] 
[,{NSPINUPIL'PD}] 
[,{KEQ I KGEll 
[,{FKSI GENll 
[,{LOC I MVEI]) 

[,RECLEN= nwnber] 

OPEN (COODect Program aod Data) 

I [label] loPEN i (add,..ss[,~ptio/lS)]._) 
POINT (Position for Access) 

i [label] I POINT I RPL=addl'f!SS 

PUT (Store a Record) 

I RPL= add,..ss . 

RPL (Generate a Reqaest ParametB Ust) 

I 

ACB=add,..ss 
[,AREA= add,..ss ] 
[,AREALEN= nwnber] 

" I'~:ci==::l [,KEYLEN= nwnber ] 
[,MSGAREA= add,..ss ] 

I

! [,MSGLEN=number] 

i [,OPTCD=([{ADR I CNV I KEY}] 

I 

:[~L=addl'f!SS] 

'I [,{DIR I ~ I SUll 

I 
1,{ASYISYN}] 

, I [,{NSPINUPIUPDIi 

i
l 

II ; [,{~IKGE}] 
I [,{RS I GENIJ 
! [,{LOC I MVE}])] 

~ ______ ~i~[,RE~O£N~~=~nwn==be=r~] ______________ ~ 

SHOWCB (DiolpIay FIeIils aiao Access-Metbod C-u BIodt) 

[lahel] SHOWCB IACB=addl'f!SS 
,AREA=address 

I 
,LF.NGTIlm number 
[,OBJEcr={DATA I INDEXll 
,FIELDS=([,ACBIEN]l.A VSPAC][,BUFND] 

[,BUFNI][,BUFNO][,BUFSPj. 
[,CINV][,DDNAMEj[,ENDRBA] 
[,ERROR][,EXISI"I,FSj 
[,KEYLEN][,LRECL][,NClSj 
[,NDELR][,NEXCPI,NEXT] 
[,NINSRj[.NIXL][,NWGRj 
[ .. 1IIllETR][,NSSS][,NUPDRj 
[,PASSWD)[,RKPj[,STMSf] 
[,STIL"IO]) 
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VSAM Macros for Data Access (cont'd) 
SHOWCB (DiI!IpIay FIelds of III ExIt list) 

[/abto/] SHOWCB AREA = address 
,EXlSf z address 
,FIELDS=([EODADJ[,EXLLEN][,JJtNAD] 

[,LERADJ[,sYNADj) 
,LENGTH-number 

SHOWCB (Dl!pIay FIelds of a Request Parameter LI!Jt) 

[label] SHOWCB AREA-address 
,FlELDS=«ACB](,AREA)[,AREALEN] 

[,ARG][,ECBJ[,FDBKJ[,KEYLEN] 
[,MSGAREA][,MSGLEN] 
[,NXTRPL][,RBA][,RECLEN] 

,LENG1H= number 
,RPLIIC address 

TESTCB (Test • FIeld 01l1li Acceoa-Metbod Coatrol Block) 

[/abel] TESTCB ACB=address 
[,EItET - address ] 
[,OBJECf-!DATA IINDEXIJ 
,{A TRB=([ESDS][,KSDS][,REPL] 

[,SSWD][,WCKJ) I 
CATALOG={YESINO} I 
MACRF=([ADR][,CNV][,DIR][,IN][,KEY] 

[,NUBJ[,OUTJ[,sEQ][,SItP](,UBFI) I 
OFLAGS_OPEN I 
ACBLEN-nllmber I 
AVSPAC_number I 
BUFND- number I 
BUFNI-number I 
BUFNO- number I 
BUFSP- number I 
CINV-number I 
DDNAME-ddname I 
ENDRBA- number I 
ERROR_ number I 
EXlSf-addre.u1 
FS-number I 
KEYLEN-number I 
LRECL-number I 
NCIS-number I 
NDELR- n"",ber I 
NEXCPE number I 
NEXT -number I 

.NINSR-number I 
NIXL= number I 
NLOGR- number I 
NRE'fR-number I 
NSSS= number I 
NUPDR~ number I 
PASSWD-addre.u I 
RIP-number I 
SI'MSf=addre.u1 
SfRNO-number } 

TESTCB (Test • FIeld or III Exit list) 

[/abel] TESTCB EXlSf = address 
[,MET - addre.u] 
{EODAD-{O I ([addre.sj[,{A I NjJ[,Lj)} I 
JRNAD={O I ([adtI=r J[,{A I NjJ[,L]ll I 
LERAD-{O I «(addre.u ][,{A I NjJ[,LJ)} I 
SYNAD-{O I «(addre.u](,{A INJl(,LJ)}} 
[,EXLLEN - number] 
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VSAM Macros for Data Access (cont'd) 
TFSI'CB (Test a FIeld of a Reqaest Parameter List) 

[label] TFSfCB RPL=adtirr!ss 
[,ERE'f-address ] 
{IOzCOMPLETEI 
OPfCD=([ADR][,ASY][,CNV][,DIR] 

[,FKS][,GEN][,KEQ][,KEY][,KGE] 
[,LOC][,MVE](,NSP][,NUP](,sEQ] 
[,sU][,8YN][,UPDj) I 

RBA= number I 
RECLEN=number I 
RPLLEN=number I 
ACB=adtirr!ss I 
AREA=address I 
AREALEN= number I 
ARG-adtirr!ss I 
ECB=adtirr!s:s I 
FDBK= number I 
KEYLEN=number I 
MSGAREA=address I 
MSGLEN=number I 
NXTRPL- address } 
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Flow of Control in OSAM 

L. __ 

EROPT 

User's SYNAD/EODAD 
Routine 

.------
1,..-----
I I 
I I 

_oJ I 

I 

I 
lOB I 

~OST(a)1 ____ ~ ___ J 

r - Appendages 

I 

~ -1\ Channel Program f.. _S~O_ ~) - - -

Legend 
(a) Previous Channel Program 
(b) Next Channel Program 
-- Cantral 
- - - -- Reference 
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I/o Interruption 

I/O Supervisor 

I/O Interruption 
Supervisor 

EXCP Supervisor 

LPSW 



Flow of Control in BSAM and in BPAM 

Processing Program 
READ, 
WRITE 

I/O Interruption 

I/o Supervisor 

I/O Interruption 
Supervisor -----, 

EOV Executor 

ACCEPT 

User's SYNAD/EODAD 
Routine 

T rack Overflow 
Asynchronous Error 
Processing Routine 

Appendages 

__ .J 

-, 
I 

I---------r- - -, I 

EXCP Supervisor 

LPSW 

Legend: 

(a) Previous Channel 
Program 

(b) Next Channel Program 

--Control 
--- - Reference 

I I I 
I I 

L_ __.J 

I DECB 

POSj(O§-----" 

-, 
Appendages 

L-----S\\. Channel Program j __ J 
SIO (b) 
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SAM Open Executor Selector - Stage 1 
These diagrams show the access method conditions that couse different executors to be 
selected, loaded, and to receive control after loading. X represents a condition that 
must be satisfied for the executor marked in that column. No indicates that the con-
dition must not be specified for the executor to be selected. A blank in the upper 
portion of the table indicates that either the condition is not required for selection 
or not examined at the time 

Access Method Options Selections 

Actual Dato Set X X X X X X X X X X X 

Dummy Data Set X 

*, DATA, or SYSOUT X 
specified or DD statement 

3505 (OMR/RCE) or 3525 X 

3886 (OCR) X 

Direct Access Device X X X X 

Printer with UCS Feature X 
(1403 or 3211) 

Printer with forms control X 
buffer (3211 or 2245) 

Buffer Pool Required X X X X X 

User Totaling Specified X X X X 

EXBCutors 

IGG0I9AV AV 

IGG0I91A IA IA IA IA IA IA IA IA IA IA IA IA IA 

IGG0I918 18 18 18 18 18 18 18 18 18 18 18 18 18 

IGG0l91C IC 

IGG0I911 11 11 11 11 11 11 

IGG0I91N IN IN IN IN IN IN IN 

IGGOl9IT IT IT 

IGGOl91U IU 

IGGOl91V IV 

IGGOl91Y IY IY IY IY 

IGG0I931 31 31 31 31 31 

IGG0I96A 6A 6A 6A 6A 6A 6A 6A 6A 6A 6A 6A 6A 

IGG0I968 68 68 68 68 68 68 68 68 68 68 68 68 

IGGOI96R 

1

61 

6R 

IGG0I961 61 61 61 61 61 61 61 61 61 61 61 

IGG0I97E 7E 

IGG0I97F 7F I 
I 

IGG0I97L 7L 7L 

IGGOl97M 7M 7M 

IGGOI97U 7U 

IGGOl99F 9F 

IGG0I99G 9G 

IGG0I9SW SW 
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SAM Open Executor Selector - Stage 2 

BSAM '" Ix x x x I x Ix x x Ix x x I:x x x x x x i x x x x x Xx I 
OSAM I) X IX x x 'I' x Ix x x x x x Ix x x :X x 
Input 0' X IX!X I,X x x ~ 

~ Outin IX i x :x x I x x:x x 

Update I I NolNo No Ix x I NO! 

x I ,x x x IX X! 
MogneticTopeor ix x x ix x X 

Paper Tope I I x I: 

Direct-Access Storage X X X IX X, X X X X X 

W'ite-Lood I x x , 
(C<eo" BDAM) , : 

Si""l. Buffe';ng Ix x x , x Ix x x x x x !X x X x X X X X x IX X 

Ix 

Exchange Buffering' IX x 
T'ock Overilow INO No No No No N0INO X X X X No 
Chained Scheduling No No No: NolNo X X X X jNo 

Search Direct I X 

RPS Device 

3505 

3525 

OMRar 

RCEor 

Printonlyond 
Associated Files 

389() 

IGGOl91D 

IGG0I91E 

IGGOl91F 

IGGOl91G 

IGGOl91H 

IGGOl91J 

IGGOl91K 

IGG0I91L 

IGGOl91M 

IGG0I910 

IGGOl91P 

IGGOl910 

IGGOl91R 

IGGOl91S 

IGGOl91W 

IGGOl91X 

IGGOl91Z 

IGGOl9123 

IGGOI96J 

IGG0I961( 

IGGOI961 

IGGOI96P 

IGGOI97N 

IGGOI97P 

IGGOI97Q 

IGGOI97V 

IGGOI99K 

IGGOI99!. 

IGGOI990 

101010 I 

I IE IF I 

I 

I 
i ~ 

10 

IG IG 

6J 

Il 

IS 

6l 

9L 

'No 

II IP 

10 

'RI 

\lW IX 

6P 

X 

X ! 
x x 

I 
'IG IG 

I 

[7N7N7N7N 

7P 7P 

7070 

Ix 

IG 

IS 

61( 

9K 

1 If"'. DATA, or SYSOUT c:re specified on the DO statement, no stage 2 executors. ore loaded. 
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SAM Open Executor Selector - Stage 3 

Access Method Options Selection 

Paper Tope X 

Update X 

Chained Scheduling X 

Exchange Buffering X X 

Track Overflow X X 

None of the preceding X X 

Input X 

* I DATA, or SYSOUT X X 
specified on DD statement 

QSAM X 

I Variable-length X X 
Record Format 

Sponned Records X 

EXBCutors 

IGGOl910 10 

IGGOl911 11 

IGGOl912 12 12 

IGG01913 13 13 

lGG01914 14 

IGG01915 15 15 

IGG01916 16 

IGG01917 17 

IGG01918 18 18 

lGG01919 19 19 19 

IGG01926 26 26 126 
IGGOI98L 8L 8L 

IGG01990 90 

IGGOI991 91 

lGGOI992 92 

IGGOI993 93 

IGG01994 
1
94 
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Section 5: JCl, Operator Commands, RES, SMF, and CRJE 

JCL 5-2 
Operator Command Outlines 5-8 
RES Central Operator Commands 5-12 
RES Workstation Operator Command Outlines 5-14 
SMF 5-17 
CRJE Macros and Commands 5-18 

Source Publications 

Additional JCL reference information is contained in OS/VSl JCL 
Reference, GC24-5099. 

Additional operator commands information can be found in 
Operator's Library: OS/VSl Reference, GC38-01 10. 

Additional SMF information is contained in OS/VS System 
Management Facilities (SMF), GC35-0004. 

Additional RES information is contained in OS/VSl RES Workstation 
User's Guide, GC28-6879. 

Additional CRJE information is contained in OS/MFT, OS/MVT, and 
OS/VSl CRIE System Programmer's Guide, GC30-20l6; OS/MFT, 
OS/MVTand OS/VSl CRIE Terminal User's Guide, GC30-2014; and 
Operator's Library: OS/VSl CRJE, GC38-0335; 
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Comment - Delimiter - Null - PEND - PROe Statements 

II Operations 

11* Comments coded in free form. If all comments cannot be included 
on one statement, they can be continued on consecutive comment 
statements. 

The Delimiter Statement 

1* Operations 

1* or any Comments coded in free form. If all comments cannat be included on 
two charac- one statement I they can be continued on consecutive comment 
ters de- statements. --
fined by 
the DLM 
parameter. 

The Null Statement 

II Operations 

II Blanks. The nu II statement p laced at the end af i ob control state
ments and data indicates that the job is to be put on the queue of 
i obs ready for process i ng. 

The PEND Statement 

IINome Operation 

liname PEND 
(up to 8 characters followed 
by one or more blanks) 

The PROC Statement 

IIName Operation 

Iiname PROC 
(up to B charocters followed 
by one or more bl anks) 

Coorrnent Field 

Comments coded in free form. If all 
comments cannat be included on one 
statement, they can be conti nued on 
consecutive ~ statements. 

Operonds 

Symbolic parometers and their correspond
ing default values, seporated by commas: 

symbolic parm = val, symbolic parm = val 

In a catalogued procedure, the operand 
field i. not optional. 

In an in-stream procedure, the operand 
field is optional. 
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Job Statement 

The JOB Statement 

//Name Operation Operands P/K Comments 

//jobname JOB «(account number) (,additional accounting information, •.. J) P Can be made manda-
tory 

[programmer's name) P Can be made manda-
tory 

[ ADDRSPC = {~~~U ] K Requests storage type 

[CLASS = jobc lass) K AssignsA-Z, 0-9 

[COND = «code, operator), ••• ») K Specifies a maximum 
of 8 tests 

[MPROFI LE = 'profile string'] K For ISSP only 

(MSGCLASS =output class) K Assigns A -Z, 0-9 

[MSGLEVEL={n[:~} ] K 

[PROFILE = 'profile string') K· For ISSP only 

[PRTY =priority ) K Assigns 0 - J 3 

['D"g1C~] K Restart definition 

(REGION =value K) K Specifies amount of 
storage space 

[REST ART = ( { ;tepname } (, checkid) ) ] K For deferred restart 
stepname .procstepname 

[TIME = {\~nutes) [,seconds)}] K Assigns job CPU 
time limit 

[TYPRUN = {~gA~}] K Holds a job in job 
queue, or scans JCL 
for syntax errors 

Legend: 

P Positional parameter. 
K Keyword parameter. 
() Choose one. 
[) Optional; if more than one line is enclosed, choose one or none. 
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Job Statement 

The JOB Statement 

//Name Operation Operands P/K Comments 

//jobname JOB «(account number) (,additional accounting information, •.. J) P Can be made manda-
tory 

[programmer's name) P Can be made manda-
tory 

[ ADDRSPC = {~~~U ] K Requests storage type 

[CLASS = jobc lass) K AssignsA-Z, 0-9 

[COND = «code, operator), ••• ») K Specifies a maximum 
of 8 tests 

[MPROFI LE = 'profile string'] K For ISSP only 

(MSGCLASS =output class) K Assigns A -Z, 0-9 

[MSGLEVEL={n[:~} ] K 

[PROFILE = 'profile string') K· For ISSP only 

[PRTY =priority ) K Assigns 0 - J 3 

['D"g1C~] K Restart definition 

(REGION =value K) K Specifies amount of 
storage space 

[REST ART = ( { ;tepname } (, checkid) ) ] K For deferred restart 
stepname .procstepname 

[TIME = {\~nutes) [,seconds)}] K Assigns job CPU 
time limit 

[TYPRUN = {~gA~}] K Holds a job in job 
queue, or scans JCL 
for syntax errors 

Legend: 

P Positional parameter. 
K Keyword parameter. 
() Choose one. 
[) Optional; if more than one line is enclosed, choose one or none. 
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EXEC Statement 

The EXEC Statement 

//Name Operation Operpnds P/K Comments 

//[stepname) EXEC 
! 

P Identifies program or ~. rrogram name 'H PGM = * .stepname .ddname : cataloged procedure 
( * .stepname .procstepname.4Jname ) 

[PROC = )procedure name : 

[ACCT = (accounting information, •.. ) ] K Accounting informatior 
ACCT .procstepname = (accounting information, ..• ) for step 

[ ADDRSPC = {~~~~} ] K Requests storage type 

- reode,operator) J EVEN]) 
K Specifies a maximum 

COND-( (code,operator,stepname). I,·· ·J(,J[ONLY of 8 tests, or 7 tests if 
(code, operator, stepname. proestepname EVEN or ONLY is 

coded 

reode, operator) ] K Specifies a maximum 
COND .procstepname = ( (code, operator, stepname) [, •.. J of tests, or 7 tests if 

(code, operator, stepname. proestepname) EVEN or ONLY is 
coded 

r l[EVEN II 
L' ONLYJ .J 

[PARM=value ] K Parentheses or apos-
PARM.procstepname =value trophes enclosing valUE 

may be required 

r RD= RNC{ K Restart definition 
NC ) 
NR 

. R ' 
\RNd 

RD .procstepname = < NC > 
i I, NR ) 

[REGION = valueK I K Specifies amount of 
storage space 

[' ME ' {(i.;::; .... ' II ,=00', JI } ] K Assigns step CPU 
time limit 

II ME. procstepname =.{ \~~utes, seconds)} 

Legend: 

P Positional parameter. 
K Keyword parameter. 
() Choose one. 

[I Optional; if more than one line is enclosed, choose one or none. 
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EXEC Statement 

The EXEC Statement 

//Name Operation Operpnds P/K Comments 

//[stepname) EXEC 
! 

P Identifies program or ~. rrogram name 'H PGM = * .stepname .ddname : cataloged procedure 
( * .stepname .procstepname.4Jname ) 

[PROC = )procedure name : 

[ACCT = (accounting information, •.. ) ] K Accounting informatior 
ACCT .procstepname = (accounting information, ..• ) for step 

[ ADDRSPC = {~~~~} ] K Requests storage type 

- reode,operator) J EVEN]) 
K Specifies a maximum 

COND-( (code,operator,stepname). I,·· ·J(,J[ONLY of 8 tests, or 7 tests if 
(code, operator, stepname. proestepname EVEN or ONLY is 

coded 

reode, operator) ] K Specifies a maximum 
COND .procstepname = ( (code, operator, stepname) [, •.. J of tests, or 7 tests if 

(code, operator, stepname. proestepname) EVEN or ONLY is 
coded 

r l[EVEN II 
L' ONLYJ .J 

[PARM=value ] K Parentheses or apos-
PARM.procstepname =value trophes enclosing valUE 

may be required 

r RD= RNC{ K Restart definition 
NC ) 
NR 

. R ' 
\RNd 

RD .procstepname = < NC > 
i I, NR ) 

[REGION = valueK I K Specifies amount of 
storage space 

[' ME ' {(i.;::; .... ' II ,=00', JI } ] K Assigns step CPU 
time limit 

II ME. procstepname =.{ \~~utes, seconds)} 

Legend: 

P Positional parameter. 
K Keyword parameter. 
() Choose one. 

[I Optional; if more than one line is enclosed, choose one or none. 
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I 

IINome ! Oper~tion 

II[ddname ] i DO 
procstepnome. : 

ddnome I 

I 

Legend: 
P Positional parameter. 
K Keyword parameter. 
( ) Choose one. 

DO Statement 

The DO Statement 

[~ATA[,DLM=XX] ] 
[DUMMY] 

[AFF =ddname] 

AMP=[:AMORG'] 
[, 'BUFND =number'] 
[, 'BUFNI =number'] 

[
[:BUFsp=nu~~~,], 1 

'CROPS = ~ NRC' I , I NRE' ) 

['O?TCD={r}] 

[ 
'RECFM =i ~~, ~] 

, I~~,) 
[, 'STRNO =number' I 

Operands 

[, 'SYNAD =modulenome' I 
[,'TRACE'] 

[COPIES =nno] 

'~~~~:me 
[

DCB =(Iist 01 attributes) 1 
l .. stepnome. procstepnome .ddnome} 

DCB=( •. stepnome.ddnome [,Iist of attributes]) 

[DDNAME =ddnomel 

(DEST = userid I 

[ [

, DELETE 1 ] 
DIS? =([~~~J :~!~~ [:~~~~TE 1) 

SHR ,CATLG ,CATLG 
MOD ,UNCATLG ,UNCATLG 

[DLM=delimiterl 

P/K Comments 

P II Defines data set in the 
input stream 

P Bypass 1/0 operations 
on a data set (BSAM 
and QSAM) 

K I Reguests channel 

I 

separation 

Modifies the program 
processing VSAM clusters 
or components 

I For use with the SYSOUT 

I 
parameter 

Completes the data 
controi block 

Postpones the definition 
of a dato set 

K Specifies remote destin
ation for SYSOUT data 
set 

K Assigns a status, disposi
tion, and conditional 
disposition to the data set 
CATLG, NEW, and 
UNCATLG are invalid for 
VSAM components and 
clusters 

K Assigns del imiter other 
than I· 

(continued next ooae) 

[ ] Enclosing subparameter I indicates that 5ubporometer is optionoli if more than one line is enclosed, choose one or mere. 
[ ] Enclosing entire parameter, indicates that parameter mey be optional, depending on what type of data set you are defining. 
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I 

IINome ! Oper~tion 

II[ddname ] i DO 
procstepnome. : 

ddnome I 

I 

Legend: 
P Positional parameter. 
K Keyword parameter. 
( ) Choose one. 

DO Statement 

The DO Statement 

[~ATA[,DLM=XX] ] 
[DUMMY] 

[AFF =ddname] 

AMP=[:AMORG'] 
[, 'BUFND =number'] 
[, 'BUFNI =number'] 

[
[:BUFsp=nu~~~,], 1 

'CROPS = ~ NRC' I , I NRE' ) 

['O?TCD={r}] 

[ 
'RECFM =i ~~, ~] 

, I~~,) 
[, 'STRNO =number' I 

Operands 

[, 'SYNAD =modulenome' I 
[,'TRACE'] 

[COPIES =nno] 

'~~~~:me 
[

DCB =(Iist 01 attributes) 1 
l .. stepnome. procstepnome .ddnome} 

DCB=( •. stepnome.ddnome [,Iist of attributes]) 

[DDNAME =ddnomel 

(DEST = userid I 

[ [

, DELETE 1 ] 
DIS? =([~~~J :~!~~ [:~~~~TE 1) 

SHR ,CATLG ,CATLG 
MOD ,UNCATLG ,UNCATLG 

[DLM=delimiterl 

P/K Comments 

P II Defines data set in the 
input stream 

P Bypass 1/0 operations 
on a data set (BSAM 
and QSAM) 

K I Reguests channel 

I 

separation 

Modifies the program 
processing VSAM clusters 
or components 

I For use with the SYSOUT 

I 
parameter 

Completes the data 
controi block 

Postpones the definition 
of a dato set 

K Specifies remote destin
ation for SYSOUT data 
set 

K Assigns a status, disposi
tion, and conditional 
disposition to the data set 
CATLG, NEW, and 
UNCATLG are invalid for 
VSAM components and 
clusters 

K Assigns del imiter other 
than I· 

(continued next ooae) 

[ ] Enclosing subparameter I indicates that 5ubporometer is optionoli if more than one line is enclosed, choose one or mere. 
[ ] Enclosing entire parameter, indicates that parameter mey be optional, depending on what type of data set you are defining. 
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DO Statement (cont'd) 

//Name 

(continued fram 
previous page) 

Legend: 

Operation 

P Positional parameter. 
K Keyword parameter. 
( ) Choose one. 

The 00 Statement (coo't! 

Operands 

dsname 
dsname(member name) 
dsname{generatian number) 
dsname(area nome) 

{ 
DSNAME } = < &&dsname 
DSN &&dsname(member name) 

&&dsname(area name) 
• .ddname 
• .stepname .ddname 

! "\-

• .stepname .procstepname .dd'lClme 

[ FCB=(' _'d[,AUGN])] 'mage, ,VERIFY 

[ HOLD={~~}] 

LABEL = ([data set seql] 

[OUTUM =number] 

[QNAME =process name ] 

[SEP = (ddname, •.. )] 

,SL 
,SUL 
,AL 
,AUL 
,NSL 
,NL 
, BlP 
,LTM 

i 

I 

[

,PASswotD][,IN ] 
,NOPWREAD ,OUT 

[
, EXPDT ,"yyddd] ) 
, RETPD "nnnn 

P/K Comments 

K Assigns a name ta a new 
data set or ta identify an 
existing data set. An 
unqualified name is 1-8 
characters beginning 
with an alphabetic ar 
national character. Area, 
generation, member, and 
temporary names are in
valid for VSAM clusters 
and components 

K Specifies forms cantral 
information. The FCB 
parameter is ignored if the 
data set is nat written to 
a 3211 printer 

K Specifies whether JES 
writer pracessing of a 
SYSOUT data set is to be 
deferred or processed 
narmally 

K Supplies label 
information 

K limits the number of 
logical records you want 
included in the output 
data set 

K Specifies the name of a 
I TPROCESS maCro which 
i defines a destination 

I
, queue for messages re

ceived by means of TCAM 

K Requests channel sepa
ration 

(continued next page) 

[] Enclosing subporameter, indicates that subparameter is optional; if more than one line is enclosed, choose one or more. 
[] Enclosing entire parameter, indicates that parameter may be optional, depending On what type of data set you are defining. 
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DO Statement (cont'd) 

//Name 

(continued fram 
previous page) 

Legend: 

Operation 

P Positional parameter. 
K Keyword parameter. 
( ) Choose one. 

The 00 Statement (coo't! 

Operands 

dsname 
dsname(member name) 
dsname{generatian number) 
dsname(area nome) 

{ 
DSNAME } = < &&dsname 
DSN &&dsname(member name) 

&&dsname(area name) 
• .ddname 
• .stepname .ddname 

! "\-

• .stepname .procstepname .dd'lClme 

[ FCB=(' _'d[,AUGN])] 'mage, ,VERIFY 

[ HOLD={~~}] 

LABEL = ([data set seql] 

[OUTUM =number] 

[QNAME =process name ] 

[SEP = (ddname, •.. )] 

,SL 
,SUL 
,AL 
,AUL 
,NSL 
,NL 
, BlP 
,LTM 

i 

I 

[

,PASswotD][,IN ] 
,NOPWREAD ,OUT 

[
, EXPDT ,"yyddd] ) 
, RETPD "nnnn 

P/K Comments 

K Assigns a name ta a new 
data set or ta identify an 
existing data set. An 
unqualified name is 1-8 
characters beginning 
with an alphabetic ar 
national character. Area, 
generation, member, and 
temporary names are in
valid for VSAM clusters 
and components 

K Specifies forms cantral 
information. The FCB 
parameter is ignored if the 
data set is nat written to 
a 3211 printer 

K Specifies whether JES 
writer pracessing of a 
SYSOUT data set is to be 
deferred or processed 
narmally 

K Supplies label 
information 

K limits the number of 
logical records you want 
included in the output 
data set 

K Specifies the name of a 
I TPROCESS maCro which 
i defines a destination 

I
, queue for messages re

ceived by means of TCAM 

K Requests channel sepa
ration 

(continued next page) 

[] Enclosing subporameter, indicates that subparameter is optional; if more than one line is enclosed, choose one or more. 
[] Enclosing entire parameter, indicates that parameter may be optional, depending On what type of data set you are defining. 
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//Name 

(continued from 
previous page) 

Legend: 

Operation 

P Positional parameter. 
K Keyword parameter. 
( ) Choose One. 

DO Statement (cont'd) 

The DD Statement (con't) 

Operands 

{
TRK } 

SPACE =( CYL ,(Primory['SeCondary][,directOry]) 
block length , ,index 

['RLSE][:~~;nG] [.ROUNDJ) > 
, ,ALX 

SPACE = (ABSTR, (primary quantity ,address [,?irectOry] )) 
I Index 

[ l
(n,CYL'(Primary quantity [,secondary quantitYJ»~] 

1

1SPLlT = n 
(percent ,block length, (primary [,secondary J» 
percent / 

. [lSUBALLoe =( {~~L },(primory[,SeeOndary][,directOry Il 
block length , 

{
,ddname } ] 
,stepnome .ddnome ) 
,stepname .procstepname .ddnome 

[ 
{

Clossnome }] (c1assname[,program name] [,form numberJ) 

SYSOUT = , 
PROFILE ='sysout profile string' 
([ program name][: farm number] 

,PROFI LE = 'sysaut profile string' l 

[TERM=RT) 

Cues = (character set Cade[:FOLD] [, VERIFYj l] 

P/K Comments 

K Assigns space on a di rect 
access volume for a new 
data set 

K Assigns specific tracks on 
a di reet access vol ume for 
a new data set 

K Assigns space on a direct 
access volume for a new 
data set. Data sets share 
cylinders 

K Requests part of the space 
On Q direct access volume 
assigned earlier in the job 

K Routes a data set through 
the output stream. For 
c1assname, assign A - Z 
or 0-9 

K Indicates that an RTAM 
device is in use 

K Requests a special char
acter set for a 1403 
printer 

[1

1 

UNIT = <[~~:~~~[~nit counlDEFERJ[,SEP = (ddname, ., .)])(] K 

UNIT = AFT =ddname ~ 
Provides the system with 
unit information 

[{~g~UMEt([PRIVATEJ[:RETAIN][:volume seq'] K 

[~~~:~ss:~~number, •.• ) J] 
[, volume countJ!, J REF =* .ddname ) 

REF ",* .stepname .ddname 
REF =* .stepname .procstepname .ddname 

Provides the system with 
volume information. 
REF =dsnome, 
* .step .ddname, and 
* .stepname .procstepname 
are invalid for VSAM 
components and cI usters 

[ I Enclosing subparameter, indicates that subparameter is optionol; if more thon one I ine is enclosed, choose One or more. 
[ I Enclosing entire parameter, indicates tkat parameter may be optional, depending on what type of dota set you are defining. 
I Involid for VSAM companents and clusters 
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//Name 

(continued from 
previous page) 

Legend: 

Operation 

P Positional parameter. 
K Keyword parameter. 
( ) Choose One. 

DO Statement (cont'd) 

The DD Statement (con't) 

Operands 

{
TRK } 

SPACE =( CYL ,(Primory['SeCondary][,directOry]) 
block length , ,index 

['RLSE][:~~;nG] [.ROUNDJ) > 
, ,ALX 

SPACE = (ABSTR, (primary quantity ,address [,?irectOry] )) 
I Index 

[ l
(n,CYL'(Primary quantity [,secondary quantitYJ»~] 

1

1SPLlT = n 
(percent ,block length, (primary [,secondary J» 
percent / 

. [lSUBALLoe =( {~~L },(primory[,SeeOndary][,directOry Il 
block length , 

{
,ddname } ] 
,stepnome .ddnome ) 
,stepname .procstepname .ddnome 

[ 
{

Clossnome }] (c1assname[,program name] [,form numberJ) 

SYSOUT = , 
PROFILE ='sysout profile string' 
([ program name][: farm number] 

,PROFI LE = 'sysaut profile string' l 

[TERM=RT) 

Cues = (character set Cade[:FOLD] [, VERIFYj l] 

P/K Comments 

K Assigns space on a di rect 
access volume for a new 
data set 

K Assigns specific tracks on 
a di reet access vol ume for 
a new data set 

K Assigns space on a direct 
access volume for a new 
data set. Data sets share 
cylinders 

K Requests part of the space 
On Q direct access volume 
assigned earlier in the job 

K Routes a data set through 
the output stream. For 
c1assname, assign A - Z 
or 0-9 

K Indicates that an RTAM 
device is in use 

K Requests a special char
acter set for a 1403 
printer 

[1

1 

UNIT = <[~~:~~~[~nit counlDEFERJ[,SEP = (ddname, ., .)])(] K 

UNIT = AFT =ddname ~ 
Provides the system with 
unit information 

[{~g~UMEt([PRIVATEJ[:RETAIN][:volume seq'] K 

[~~~:~ss:~~number, •.• ) J] 
[, volume countJ!, J REF =* .ddname ) 

REF ",* .stepname .ddname 
REF =* .stepname .procstepname .ddname 

Provides the system with 
volume information. 
REF =dsnome, 
* .step .ddname, and 
* .stepname .procstepname 
are invalid for VSAM 
components and cI usters 

[ I Enclosing subparameter, indicates that subparameter is optionol; if more thon one I ine is enclosed, choose One or more. 
[ I Enclosing entire parameter, indicates tkat parameter may be optional, depending on what type of dota set you are defining. 
I Involid for VSAM companents and clusters 
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O!lerator Command Outlines 

I 

Operotion 

DUMP 

{H~LT} 

{H~LD} 

f------.. 

{lISLT:C} 

{L~G} 
f------

LOGOFF 

Operand 

(

!JSN=' jobname+ [:~~[M:/'ALL]I j',USER=use,idl 

=HOLD 

rs 

J 

(

IDEV=1 unilodd," ,OUT =HOLD 

devicetype '* 
Iprocnome,l identifier * 

"* WwJy be specified up to five times if separated by 
commas and enclosed in parentheses. Can be com
bined wifh the other parameters that ore at/owed 

- T 

A 

to be specified up to five times. 

U ,TAPE ,OFFLINE l,cuul/,nnni [:~RAPHlcJ['ONLlNE] ,DASD 
,UR 

R [:~~~R=userHjJ 

{

ALLl.LI I 
RT ~~~~N,LI ( 

TERM=te,mid/,de.icel) 

{~}{I,=Ai~~'" USER= useridl} 

jobnome"/.HOLDI 
CONSOLES 

P IN='slring/,slring· .. I'/,ALLI ~ ~
IN=Class 1 

• g~~~~~I~~ngl,string ... 1'I,AlL'\ 

SOA 

USER [;: userid] 

'* May be spedfied ~ to five tiffle$ if separated by commas 
and enc:l05ed in parentheses. 

Ilextl 

EOD 

l"~'~~~=~nclQ5SJ JI JBNJ l o 1=,nclassJ • 
OUTI=outcloss 

jobnome • [. OUT [= oUlciossloulcioss ... , J]I, USER = userid' 

* f../'roy be specified up to five times if separated by 
commas and enclosed in parentheses. 

1 NOTICES'[.MAIl/=useridJ] 
I MAllJl= userid] I, NOTICESJ 

'text· 

luserid] 
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Operator Command Outlines (cont'd) 

Operation Operand 

userid [/possword][TERM (termid)[ 

LOGON 
!PROC (procname)[ [NOTICES ] 

NONOTICES 

[MAIL ] 
NOMAIL 

'''''"' } I 
RETRY, {~~I~:D} 

MODE MAIN,{RECORD} 
QUIET 

{ CON'W',{,"~,"OW} 
QUIET 

Note: Blanks may be used in place of 
The commas in this command. 

f {identifier}} {HOLD } 
\ r procname.J Pnn ' TYPRUN = NOHOLD 
( unitaddr ,CLASS =outclass 

,CLASS=jobclass 

{MO~IFY} 
,START={:~~ .} 

,STOP={~,L.L. J 
,RESTART ={~,l.L . .} 

,'text' 

[, PAUSE= rORMS }] {[,JOBCLASS= jobclass][,OUTCLASS=s[} 
DATASET [,OUTCLASS=s[ l m.NA"';',<I/ DSNAME 

{MO~~OR} SPACE 

STATUS ~ 

I \ ~ESSi,Ti 

{MO~NT} I (NL,VOISerial)}r fTORAGE}] 

I 

unitaddr, VOL= {(SL,vOlserial) ,USE= PUBLIC 
(AL, vol,erial) L PRIVATE 

{M~RT} I {~~;(display-operond, ... )[,MN=AJ[,KIJ} 

I """T"""O'I ')J] tAGETUNE} I iPAGEMEASj 
Pi iREACTj 

[STATUSj 

STOP=!(J{~~;I}[)j 

'r~1 } f '"' ,.""·""L'""~--'J...: 
PAGEMEAS = frequency 

(frequency) 

fPAG~~UNE} 
SYS 
(SYS) ! [m'lt· H r' II I ( In = \time[,! pagetronj J) ,In- (tome[,[pogetronJl) ... ) 

(, paget ran) (, pogetran) 

REACT= time 
(timei,[pog<>tranJlj 
(,pogetran) 
SYS 
~~ . 
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Operator Command Outlines (cont'd) 

Operation Operand 

lfu 

I I {REL~SE} ~ \::~~::l I,JBN 
OUTI=outclass} 

jobname '~OUT[=ovtcla5SloutclaS5 ... n] L USER= useridl 

, IW:Jy be specified up to five times if separated by commas 
and enclosed in parentheses. 

{RE:LY} {'text'} 
IR) id, text 

{RE~ET} . b ' {PRTY=nn}l,OUT=sll,USER=useridl 
10 name , CLASS=c 

, IW:Jy be specified up to five times if separated by commas 
and enclosed in parentheses. 

[JBN= jobnameF,GROUP= (classl, class. ·.1>1 
ALL 

{R~gTE} I, USER=userid) I, CLASS=ciossl 
I, DEST = useridl t HOLD ={~~}] 

[,ALL ][,NOW ] 'text' ,USER=(useridl,userid ... 1 ,LOGON 

{S~~D} ,OPERATOR=rautecode ,SAVE 

[, LIST 1 messag e no. ,D ELETE 

{S~T} DATE =yy .dddICLOCK =hh.mm.ssl 

{procname.{:ntL} }[ [unitoddr ] I I . Ii] 
procnome f. identifier! I devicetype: , vo seriO 

, jobnome 

,outclass 
,jobcloss 
,(JOBCLASS= class, OUTCLASS=s) 
,(parm) 

{ST~RT} 'TlOde= fNT }]I, TlME=YESII, DEBUG=YESII, BUF =nnn\l 
(lNT,S) 
EXT 

~ m~i}}'ID=xl 
I, USER= us.rid} 
I, keyword =option, ... 1' 

I 
• The keyword=optional parameter(s) can follow after the last 

positional parameter. lWJy be replaced by: I,PARM='SWA=nnnn, 
RESV=nn'l· 

1 I"~-I{: ~~:".m" '}I, "" •• ""11 
unitoddr* 

{ST~P} jobname' 
JOBNAMES 
DSNAME 
SPACE 
STATUS 

* May be specified up to five times if separated by commas 
and enclosed in parentheses. Can be combined with the 
other parameters that are allowed to be specified up to 
five times. 
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Operator Command Outlines (cont'd) 

Operation 

{
WRITER} 

WTR 

1 
JOBNAMESl 
DSNAME 
SPACE 
STATUS 
A 
SESS j 

{
OFF } 

~~addr,cuu 

SMF 

unitaddr 

Operand 

(,ONLINE I 
I {

unitaddr }), OFFLINE 
(unitaddr, unitaddr ... ) j,PATH ,cuu,{ONLlNE} 

i t OFFLINE 

J 
': {unitaddr } 

(l-cuu,O-cuu) ,MSTCONS 

' ,OFF 
I {~~~~~~}'HARDCPY[:~~~~Dsl 

I 
,INCMDS 
,STCMDS 

['ROUT={~~NE 11 
(routecode i, routecodeJ ... ») J 

{

Unitaddr } [' unitaddr ] 
( O-cuu ,O-cuu ... ) 

(l-cuu,O-cuu) ,(i-cuu,O-cuu) 

I 

f

'ONLINE 

! ,OFFLINE 

1 CONSOLE 

{
ALL } 

,AUTH= INFO 
([SYSj[,IOj[,CONSj) 

{

ALL , 
,ROUT= NONE ( 

(routecode[,routecodeJ ... ). 

{

Unitaddr } 
,ALTCONS= O-cuu " 

,(1- cuu,O- cuu) 

\

" {nnn} 1 FSP= DS 

nnn 
BSP= DS 

unitaddr, {~OB} 1 !,JBN= jobnamej[,USER=userid] 

LSP={c} 

HOLD 

REPEAT ={ (nnn,JOB)} 
nnn 
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RES Central Operator Commands 

Operator commands that require no modification for RES. Th ese commands are not 

valid from RES workstation. 

CONTROL SET 
DEFINE SWAP 
DUMP SWITCH 
HALT UNLOAD 
LOG VARY 
MODE WRITELOG 

Operator commands that use additional operands for RES. 

CANCEL REPLY 
DISPLAY RESET 
HOLD START* 
MODIFY STOP 
MONITOR STOPMN 
RELEASE WRITER 

*Command not valid from workstation. 

New operator commands for RES. 

LISTBC ROUTE 
LOGON SEND 
LOGOFF 
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Definitions of Substitutional Operands 

one input (A-Z, 0-9) or output (A-Z, 0-9) class. 

class one to fifteen job classes (A-Z, 0-9) without priorities. 

device 

devicetype 

frequency 

hh.mm.ss 

the channel and unit address (cuu) on an I/O device. 

symbolic remote device address used at RES workstation. 

a unit type, such as 2540 or 1403, of the output device to be used. 

a four digiT decimal number indicating on error count. 

The number (0-9) of task dispatchings occurring before invocation of 
the page measurement routine. 

hour (00-23), minute (00-59), and second (00-59). 

a single input class. 

id a two digit identifier that is identical to the identifier included in the 
system message. 

identifier a unique one to eight character alphanumeric name that starts with a 
letter and identifies one task started by a cataloged procedure. 

inclass one to four input queue classes (A-Z, 0-9). 

I-cuu, O-cuu the channel and unit addresses (cuu) or the input (I-cuu) and output 
(O-cuu) devices that make up a composjte console. 

jobclass one to fjfteen job classes (A-Z, 0-9). Priority of processing is from 
left to right. 

jobname the name of a specific problem program that appears on the JOB 
statement. 

keyword.:option any valid keyword/option combination that may appear on a DO 
statement. 

level the in-use qu position (1-9 or N) on the STOP line. 

outclass 

O-cuu 

pagerran 

parm 

Pnn 

procname 

qclass 

routecode 

text 

time 

tttt 

unitaddr 

volserial 

a single digit decimal number. 

a one to three digit decimal number. 

one to eight output classes (A-Z, 0-9). 

the channel and unit address (cuu) of an output only console. 

a number (0-255) of page transmission operations (page-ins and page-outs). 

information, of variable format, to be passed to a problem program. 

a partition number (POD-PIS). 

the name of a cataloged procedure that resides on SYS 1.PROClIB. 

one to four queue classes (A-Z, 0-9 for input queues, SOUT for the 
output queue, HOLD for the hold queue). 

a system-to-operator message routing code. 

a single output class (A-Z, 0-9). 

information of extremely variable format. 

a real time interval in seconds (0-9). 

a four digit decimal number indicating an hour limit. 

the channel and unit address (cuu) of an I/O device. 

the volume serial number of a disk pack or magnetic tape. 

a recording mode: either R (record) or Q (quiet). 

yy.ddd the year (00-99) and Julian day (000-366). 
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RES Workstation Operator Command Outline 

Operation Operand 

{CA~CEL} rN'li""'O~ , "ob~~, .... _, ... '{ [,'''''')[,A'') l! l' IN[ ;ciass I HOLD] 
,OUT[ ;class I HOLD] 

[DEY;) unitaddr I (unitaddr,unitaddr, ... ) 

{DIS~Y} ) iob_'(;"".o_, ,ob.o_, ... ) I, "0'" ! 
a[;li.t) 
N[;li.t) 

USER [~~seridJ 

{H~LD} jobname I(jobname,jobname, ... ) 
[,OUT [~utcla •• loutclass .•. ) ]] 

-(outclcss,outclass, ... ) 

{LI~iBC} [NO TlCESl, MAl L)] 
MAIL/, NOTICES) 

{L~G} 'text' 

LOGOFF 

LOGON u.eridl!pas.word) TERM (term-id) 
[PROC(procname)) 

[NOTICES ][MAIL ] 
l'm"f'IDTlCES 1'JO"'"MAIL 

{MO~IFY} {lprocname.)id } [, TYPRUN=HOLD I NOHOLD) 
unitaddr l,CLASS=cla.sname.) 
procname:Pnr, 'data' l,PAUSE;FORMS I DATASET) 

{MO~~OR} JOBNAMESl, T) 

{REL~ASE} jobname I (job name , jobname, ... ) 
[,OUT [: outclas.loutcla ••... ] ]] 

-(outclass,outcloss, ... ) 

{RE~LY} fLANK} ,'text' 
msgno ,text 

{RE~ET} jobname I (jobname, jobname, ..• ) L PRTY;priority[,OUT=outclass]] 
[,CLASS=cla •• ,OUT=outcla,,] 

{JBN=jObnamel, GROUP;li.t]} 

{R~'bTE} AlU, GROUP;Ii.t] 
GRQJP;list 

l,CLASS=outclas.] l, DEST=userid] 
[, HOLD;YES I No] 

{S~~D} 'text' [,USER=(userid[,USerid] .•. ) U~N}]J 
,OPERA TORl ;route-cade] 
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RES Workstation Operator Command Outline (cont'd) 

Operation Operand 

{ST~RT} procname[. i d] [, un i taddr} 
["jobname I "outclass] [,keyword=option, •.. ] 

{S~OP} 
I 

[identifier I {identifier, identifier, ..• J] 
[procname. identifier I {procname, identifier, .• J] 
[unitaddr I (unitaddr,unitaddr, .•• )] 

Specify at least one operand, or any combination up to 5. 

I {ST~~MN} JOBNAMES 

{WRITER} \ ,HOLD ! 
I 

WTR unit ,FS P=DS I nnn 
,BSP=DS I JOB I nnn 

~ ,REPEAT=nnn I (nnn,JOB) 
,LSP=n I C 

L JBN=jobname] 
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Definition of Substitutional Operands - RES 

class 

classnames 

data 

devicetype 

id 

incloss 

jobname 

list 

msgno 

specifies an input or output class .. 

1-8 output class names to be associated with the writer. 

specifies information to be passed to the procedure. 

specifies a device type (for exomple, PRI). 

specifies any unique one to eight character name that starts with 
a letter (except for Pnn or All). 

specifies an input queue class. 

specifies the name of a specific problem program. 

specifies one to four queue classes. 

one or two character identification of a message reply. 

1, 2, 3 (single space, double space, or triple space). 

(n, ... ) specifies a single digit decimal number I or a list of numbers. 

specifies a decimal digit from I to 255. 

nnn specifies a workstation (1-200), 00 identiFies a device type 
(RD, PR, PU), m identifies a particular device. 

nbs specifies a decimal digit from 1 to 100 (indicates the number of 
pages to be backspaced). 

nfs specifies a decimal digit from 1 to 255 (indicates the number of 
pages to be spaced forward). 

outclass specifies an output closs. 

password specifies an assigned sequence of one to eight alphameric 
characters. 

Pnn specifies the VS 1 partition number in which the procedure was 
started. 

pp specifies numerical priority (decimal number from 0 to 13). 

procname specifies the name of a cataloged procedure. 

rdr specifies the name of the reader procedure being started. 

route-code specifies c value which identifies a central console. 

term-id specifies a unique nUrrber (1-200) assigned to a remote tenninol. 

text specifies information to be entered in response to a message. 

unit -] specifies the symbolic unit address (for example, PR 1) of an I/O device. 

unitaddr specifies the chonne I and unit address (cuu) of an I/O device. 

userid specifies an assigned sequence of one to seven alphameric characters. 

wtr specifies the nome of a writer procedure being started. 
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SMF 

SMF 

SMFPRMxx parameters 

[OPT= {~}J 

[DSV'mJ 

[REC= ~~ ~J 

[EXT= ~~~n 
JWT=nnn 

[BUF=nnnnJ 

SID=xxxx 

[OPI= ~~~fJ 

rN'I~~~EIJ 

1-oollect system & job info 

2-collect system, job, & job step info 

O-no data set or DASD info 

1-oollect DASD info 

2-00 Ilect data set info 

3-collect data set & DASD info 

O-no temporary dota set info 

2-collect temporary data set info 

NO-no exits 

YES-take exits 

nnn-wait state time limit in minutes 

nnnn-buffer size in bytes (max is 8192) 

xxxx-system identification 

YES-operator allowed to modify parameters 

NO-operator not allowed to modify parameters 

NONE-no records to SMF data set 

USER-only user records to SMF data set (type 128-255) 

ALL-all record types to SMF data set 
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CRJE Macros 

Name Macro Operands 

[name] CRJELINE DDLlNE;ddname, DDSYSIN;ddname [, RLN= tntiger n 
:[ 'LERB=([i;t;rl]['in~ger2 J[int~ger3 ] [in9tr4])] 

I \ 1050,ADDR=
chari [ {SCD 'J i ,TYPE= t2740-1 \ ,CODE= )CORRES; 

V~ ffiCD 

I 

I [,FEATLRE=([DIAL] ,[INTERRUPT])] ,--

I ~ON'N,~~gIJ 
I 

Name l Operation I Operands 

name CRJETASL JOB= integer, USERS= integer, SYSCRJE= character 
[,JOBEXIT=routine name] [,ONEXIT=routine name] [,oFFEXIT=routlne 

name] 

tBUfNQ; {intrer~ [,MSGNQ; {i~t~er}] [BRDCST; { in;~er}] 

[OUTNQ; { i~ger}] [,MSGRC= linteger 1 
) ~ ) 

[,ALlAS=(command name,alias, ... )] [,USRMCMD=(command, ••• )] 

L USRSCMD= (subcommand, ••• ) ] [, CMDEXIT = routine name] 

I 
i tPL1LN°=lin~egern r,FORTLNo;lin~ger!J 

Operands 

[userid,paS$word, .•. J 
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CRJE Terminal Command Formats 

CRJE Tenninal Command Formats 

COMMANDS 
1. CANCEL jobname 

2. CONTINUE Bt EGINI [

HIEREI ] 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

ll. 

12. 

13. 

N IEXT] 
DELETE dsname 

[ NEW] [NUM ] [S I CANI ] 
EDIT dsname OLD NONUM NOS I CAN] 

[ 

:~:T(m·reB)) 1 
DSLIST 
CLIST 
DATA 
TEXT 

[ 
L [1ST) ] 

EXEC dsname NOL [1ST) 

LlSTBC 

LlSTDS dsname [S[TA TUSI] [H [ISTORY)] 

LlSTLIB [S [TA TUS]] [H [ISTORYI] 

LOGOFF 

LOGON userid/password 
[A [CCT) (accounting infonnation) I 

[ 
BC ] [M [SGIDI ] 
NOBC NOM [SGIDI 

OUTPUT job name ISMSG I 

[

u ISER] (userid) [N [OW] J] 
L[OGONI 

SEND 'text' 
o [ PERA TOR] (integer) 

STA T US [jobname I 

14. SUBMIT dsname ••• 

15. TABSET 
[ 

num ••• ] r llli..ML ] 
OFF LOUT [pUTI 
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Edit Subcommands 

EDIT SUBCOMMANDS 

1. linenum It. text] 

2. CA [NCELl jobnome 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

5·20 

C [HANGE] Iinenum [Iinenuml 
t:; textl t:; text2 t:; [ A [LLII 

D [ELETEI Ilinenum [Iinenum] 1 

END 

[ [ [increment 1 [11]11 [~ [ROMPT] ] 
I [NPUT] linenum R ~ NOP [ROMPT] 

[ NUM ] 
L [1ST] [linenum [Iinenum]] NONUM 

{ 
dsname} 

M[ ERGE] * [Iinenum Iinenum I [Iinenum] 

[
Iinenum [inCrement] ] 

REN [UMBER] ~ ~ 

S [A VE ] [dsnome] [K [EY I (keY~bN 

SC [AN] [Iinenum [Iinenuml LOFF] 

[
u [SER] (userid)[N [OW] ] ] 

L lOGON] 
SEND 'text' 0 [PERATOR] (integer) 

{ 
dsnome} 

SUB[MIT] * ... 

TAB [SET] [num"'J [IN [PUT] ] 
OFF OUT I PUT] 
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Terminal Commands and Functions 

SESSION MANAGEMENT COMMANDS 

Command 

LOGON 

LOGOFF 

Functian 

Ta identify the user and initiate his session. 

To terminate a session. 

DA TA MANAGEMENT COMMANDS 

General 

Command 

DELETE 

Function 

To scratch an VS data set or to remove a CRJE data set from the 
user's library. 

EDIT To initiate creating or updating operations. 

EDIT Subcommands 

Subcommand 

INPUT 

DELETE 
Implicit 
CHANGE 

MERGE 

RENUMBER 

LIST 

SCAN 

SAVE 

END 

Abbreviation 

D 

C 

M 

REN 

L 

SC 

Function 

To insert and/or replace lines in the active set. 

To remove lines in the active data set. 
To enter or delete lines in the active data set. 

To replace character strings within lines of the 
active data set. 

To combine another data set with the active 
data set or to copy lines from one place to 
another within the active data set. 

To reassign line numbers to the lines in the 
active data set. 

To display lines of the active data set. 

To request a syntax analysis of PL/l or 
FORTRAN source language statements in the 
active data set. 

To stare the active data set in the user's 
library. 

To terminate creating and updating operations 
and ta delete the active data set. 

JOB PROCESSING COMMANDS 

Command 

SUBMIT 

OUTPUT 

CONTINUE 

CANCEL 

Function 

To enter a job inta the VS job input stream. (Can also be used 
as an EDIT subcommand; it can be abbreviated SUB when used 
as a subcommand.) 

To request CRJE SYSOUT output of a conversationally -submitted 
job. 

To resume output listing that was previously interrupted. 

To remove a job from the CRJE system and to delete any 
CRJE SYSOUT output of that job. (Can be used as an EDIT sub
command; it may also be abbreviated CA when used as a sub
command.) 

STATUS INFORMATION COMMANDS 

Command 

LlSTLIB 

Function 

To obtain the name and characteristics of every CRJE data set 
in the user's library. 

Section 5: JCL, Operator Commands, RES, SMF, and CRIE 5 ·21 



Terminal Commands and Functions (cont'd) . CRJE Installation 
Variables 

STATUS INFORMATION COMMANDS (cont.) 

Command 

LlSTDS 

STATUS 

Function 

To obtain infonnation about a particular CRJE data set in the 
user's library. 

To obtain infonnation about jobs the user has submitted. 

MESSAGE COMMANDS 

Command 

SEND 

LlSTBC 

Function 

To send a message to the central operator or to another tenninal 
user. (Can also be an EDIT subcommand.) 

Ta request the broadcast messages. 

TABSET COMMAND 

Command 

TABSET 

Function 

To indicate the tab settings at the tenninal. This command 
affech all input and output and can be either a command or an 
EDIT subcommand. (Can only be abbreviated - TAB - as a sub
command.) 

EXEC COMMAND 

Command 

EXEC 

Function 

To execute a sequence of commands contained in a CRJE data 
set. 

CRJE INSTALLATION VARIABLES 

The following functions, restrictions, and assignments are detennined by the 
central installation when the system is generated. 

ADDITIONAL COMMANDS AND SUBCOMMANDS 

The installation may add commands and subcommands to the system by providing 
the routines to process them. 

COMMAND ALIASES 

The installation may assign alternate verbs (aliases) for the CRJE commands and 
subcommands. Duplication of aliases is allowed between modes but not within 
the same mode; i.e., the same alias may be used for a command and Cl sub
command, but it cannot be used for two commands (if in command made) nor for 
two subcommands (if in edit mode). Either the CRJE name or the installation alias 
is recognized when entered from a tenninal. 

EXIT ROUTINES 

Routines may be provided by the installation to check the accounting infonnation 
on LOGON commands, to check JCL'statemenh of jobs submitted for batch 
processing, and to obtain accounting infonnation when a user logs off the system. 
An instollation routine moy reject a LOGON command and may tenninate a job 
submission. 
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CRJE Installation Variables (cont'd) 

SYNTAX CHECKERS 

The installation selects what syntax checkers, if any, are provided in the system 
and the kind of checking performed (i .e., level of checking or language level 
supported). 

NUMBER OF LINES PER SYNTAX SCAN 

The installation can impose a limit an the number af lines one statement can 
spon and still be scanned as a complete statement by the syntax checker. 

USERID/PASSWORD 

The installation assigns userids and passwords ta authorized terminal users. 

CRJE SYSOUT CLASS 

The system output class used for remote job output to be returned to terminal 
users is assigned by the installation. 

NUMBER OF LINES PER OUTPUT GROUP 

The installation specifies how many lines of output are sent to terminal before 
allowing the terminal user to interrupt the output. This only applies to terminals 
without a special interrupt feature. 

MAXIMUM NUMBER OF JOBS 

The maximum number of jobs that can reside in the central system at one time is 
determined by the installation. When this maximum is reached, no more jobs 
are accepted until some of the existing jabs are cancelled or their output is 
returned. 

MAXIMUM NUMBER OF MESSAGES 

The installation determines the number of messages that can be maintained by the 
system at anyone time. This includes messages waiting for delivery at logon 
time and messages currently being processed. 

ROUTING CODES FOR MULTIPLE CONSOLES 

If tbe central system supports multiple consoles, the installation specifies a 
routing code for ~ch console. A user may direct a message to an operator at a 
particular console by specifying the routing code for that console. 

ON-LINE TERMINAL TEST 

The installation determines whether cr not the STAM On-Line Terminal Test 
facility is provided. This facility provides tests that can be used by the terminal 
user as a start-up procedure or by the customer engineer for terminal checkout 
and diagnosis of terminal failure. 
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System Operator Commands for CRJE 

Operation 

BRDCST 

Operation 

~M~DIFY f 

Operation 

MSG 

Operation 

SHOW 

Operation 

Operation 

Operation 

USERID 

Operand 

C 'text' too,'rex"l 
nnnn 
DELETE 

I Operand 

C, J~jobname, C~class 

Operands 

I procname 0 I identifier, { ~} = (address, 0 0 0) 

Operand 

C ~M= 'text' I, U=userid I,Q I } 
D=userid 

I Operands 

I 

{

' JOBS I, jobname I I 
USERS [,useridl 

I ACTIVE [,NWBER! 

I 
C BRDCST 

MSGS I,userid I 
LERB I, lineaddress) 
SESS [,userid) I SESSREL I,userid! 

I Operands 

!, procncmeoidentifier",{{FORM }~ABNO}) 
i NFMT l,NORM 
l NONE 

I Operand 

i [procncme, I identifier 

i Operands 

lc, 

1 \
lA fDDI \ "', (userid,password) l 
1D tLETEI 
S [UPPRESSI 
R(ESUME) 
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Linkage Editor 

JCL Statements 6-2 
Execute Statement 6-3 

Section 6: Linkage Editor and Loader 

SIZE and REGION Parameter Guidelines 6-4 
Incompatible Job Step Options 6-5 
Return Codes 6-5 
Control Statement Outlines 6-6 
Record Formats 6-7 
Capacities 6-7 

Loader 

JCL Statements 6-8 
Execute Statement 6-9 
DD Statement Considerations 6-10 
Macro Outlines 6-10 
Macro Parameters 6-11 
Return Codes 6-12 
Virtual Storage Requirements 6-13 

Source Publication 

Detailed information about the linkage editor and loader is contained 
in OS/VS Linkage Editor and Loader, GC26-3813. 
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Linkage Editor JCL Statements· Optional/Required 
Required and Optional Statements Notes 

Optional 1//jObname 

See notes. / /stepname 

JOB 

EXEC { PBM= HEWL } 
PGM=L1NKEDIT 

opt. 

opt. 

opt. 

opt. 

i 
Ii/SYSLIN DD 

IISYSLIB DD 

1/ DD 

1/ /SYSUTl DD 

I

II/SYSPRINT DD 

/ /SYSLMOD DD 

i//SYSTERM DD 

I 

, PARM=' options' 

dataset reference 

dataset reference 

DDNAME= SYSIN 

dataset reference 

dataset reference 

dataset reference 

dataset reference 

!I/ddname DD dataset reference 

II/Linkage Edilor Control Statements 

I 
I//Object Module(s} 

i 
i 

1/> 
I 

II 
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These names can also be 
used: IEWL 

IEWLF440 
IEWLF880 
IEWLF128 

or as a subprogram: 
LOAD/CALL 
LINK 
XCTL 

or as a subtask: 
ATTACH 

Primary input data set: 
>-for an immediately 

following data set. 
DSNAME =data set. 

DISP=(OLD, 
DELETE) for a 
cataloged data set 

For automatic call: 
DSNAME= library, 
DISP=SHR 
libraries are; 
SYS1.ALGLlB 
SYS1.COBLIB 
SYS1.FORTLIB 
SYSI. PLl LIB 
SYS1.SORTLIB 

Reference to linkage 
editor control statements 
if not included with 
SYSLIN data 

Intermediate data set 

Diagnostic output data 
set 
Output module library 

Required only if PARM= 
TERM specified on EXEC 
s~atement 

One for each INCLUDE 
or LIBRARY reference 

In addition to or if not 
defined as a data set by 
the //SYSLIN DD state
ment 

In addition to or if nClt 
defi ned as a data set by 
the IISYSLIN DD state
ment 

End of I inkoge editor 
input and job step. 

End of job 



Linkage Editor Execute Statement 

Execute Statement: 

PARM='options' 

options are: 

AC(1) - assign an authorization code 

NE - not ed~table; no ESD produced in load module. NE is ignored 
if MAP or XREF specified. 

Ol - only load; a lOAD and branch instruction or CAll required 
to load and enter madule. 

OVl Y - overlay; must be present if OVERLAY or INSERT statements 
are used. Not for use with refreshable, re-enterable, or 
serially reusable programs. 

RENT - re-enterable; all CSECTs must be re-enterable or RENT is 
ignored. 

REUS - reusable; all CSECTs must be re-enterable or serially reusable 
or REUS is ignored. 

REFR - refresh!lble; all CSECTs must be refreshable ar REFR is ignored. 

XCAL - exclusive cal!; must be specified with OVl Y. 

lET - allow execution; execution of the module may be attempted 
even if severity 2 errors have occurred during linkage editing. 

NCAl - no automatic library call; library members are not called to 
resolve external references. A SYSLIB DD statement need not 
be supplied. 

ALlGN2 - align on page boundary; used with PAGE or ORDER with P 
operand statements to cause alignment of (SECTs on 2K page 
boundary. Default is 4K aBgnment. 

SIZE= 
(value1 , 
value2) 

DCBS 

liST 

MAP 

XREF 

TERM 

- size; value1 is virtual storage available for linkoge editor with 
minimum of 65,536 and default of 196,608. Value2 is load 

- module buffer with minimum of 6144, maximum of 102,400, 
and default of 65,536. 

- allow specification of DCB for SYSLMOD - block siz<;! must be 
specified in DCB parameter of SYSLMOD DD statement. 

- I ist I inkage editor control statements; statements appear in 
card-image format on diagnostic output data set. 

- map the output module; the map appears on the diagnostic out
put data set. 

- produce cross reference table; cross reference table, including 
map, appear on diagnostic output data set. MAP need not 
be used with XREF. 

- print diagnostics on data set specified by SYSTERM DD 
statement; if SYSTERM DD statement is not included, TERM 
is ignored. 
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Execute Statement (cont'd) . SIZE and REGION Parameter Guidelines 

PARM default attributes lor the I inkage editor: 

not overlay 
not tested 
block lormat 
not refreshoble 
not re-enterable 
not serially reusable 

Execute Statement: 

REGION parameter 

REGION=value - il SIZE= was specified in PARM, partition size must 
be ]OK larger than value]. 

SIZE AND REGION PARAMETER GUIDELINES 

Guidelines for determining an appropriate REGION parameter value and SIZE 
parameter values for a I inkage editor job step: 

First - determine Value
2 

of the SIZE parameter. 

< a+b 

where: a is the length 01 the load module to be built 
b is 0, il the length 01 the load module to be 

built is < [:~O] 

[44OK96] if the length 01 the load module to 

be built ~ [:~O] 
c is an integer ~ 2 
d is the track capacity of the SYSLMOD device 
e is the block size of the SYSLMOD dota set 
J is the length of the largest text record in load 

module input 
~ is the track capacity of the SYSUTl device 

Second - determine Value] 01 the SIZE parameter [999K ] 

Value] = f + 9 + h Value] must range between f and 999999 

where: f is the design point of the Linkage Editor being used: 

[
64K ] 

f = 65536 

• [6K ] 9 IS the excess of Value2 over 6144 

9 = Value2 - [~~44 ] 
h is the additional storage required to support the blocking 

factor for SYSLlN, any object module lib'aries, and SYSPRINT: 

F64 5to] ]0 to ] 

[
]8K ] 
]8432 

Third - determine the REGION parameter. 

REGION = Value] + []OK ] 
10240 

40 to] 

[ 
28K ] 
28672 
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Linkage Editor Incompatible Job Steps· Return Codes 

r-I- -I-~~ 
~~ 

x ~'\ 
I 'V 

~~~ 
iX I ~~-vS 
x x ~~ 
X rr-" 
x i x 

-1-(, 
~s'\ 

X X x ! rr-" 
I ~(, :\.. 

I I I I 0 ~ 
I s<IJ f.(~ 

x i I I ~«) (,'Os 

I I ! I I <;) '\~~ 
i I I I I I 

Incompatible Job Step Options for the Linkage Editor 

Linkage Editor Return Codes 

Return ! Severity I 
Code i Code Description 

00 I 0 I Normal conclusion. 

04 
I 

1 Warning messages have been listed, execution should be 
successful. For example, if the overlay option is specified 

i , and the overlay slTucture contains only one segment, a return 
code of 04 is issued. 

08 2 Error messages have been listed, execution may fail. The 
module is marked not executable unless the LET option is 
specified. For example, if the block size of a specified 

I 
I ibrary data set cannot be handled by the linkage editor, a 
return code of 08 is issued. 

12 3 Severe errors have occurred, execution is impossible. For 
example, if an invalid entry point has been specified, a 
return code of 12 is issued. 

16 4 Terminal errors have occurred, the processing has terminated. 
For example, if the linkage editor cannot handle the blocking 

i factor requested for SYSPRINT, a return code of 16 is issued. 
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linkage Editor Control Statements 

Operation i Operand 

i I symool I ['SymOOI ] ALIAS ... 
external name , external name 

CHANGE external symool(newsymool)[, external symool(newsymbol), ••. l 

ENTRY i external name 

EXPAND name (xxxx) [,name(xxxx)l •.• 

IDENTIFY csectname('data')[, csectname ('data ')] ••• 

INCLUDE ! ddnamel (membernamel, membernamel ••• )] 
I, ddnamel (membername[, membernamel ... )l ... l 

INSERT I csectname[,csectname, ... J 

I 

I ddname(membername[,membername l ..• ) I LIBRARY 
! 

(externalreference[ ,externalreferencel ... ) I , ... 
I • (externolreferencelexterna Ireferencel .•• ) 

NAME I membernamel (R) 1 I 

I 

I common area name I [l~.~"0~~~! ] ORDER [(P)l , I(P)l ... 
csectname csectnome I 

OVERLAY symbol[ (REGION)] 

I I common area name I H ~.~" 0.00 ~~ Il PAGE I 
csectnome csectname ) 

REPLACE 
i csectname-l[ (csectname-2)l 1 , ... 

entry name 

SETCODE AC(1) 

SETSSI xxxxxxxx 
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Linkage Editor Record Formats - Capacities 

The following record formats are used with the linkage editor: 

The records are fixed length. 

FB The records are fixed length, and blocked. 

FBA The records are fixed length, blocked, and contain ANSI 
control characters. 

FBS - The records are fixed length, blocked, and written in standard 
blocks. 

FA -- The records are fixed length and contain ANSI control 
characters. 

FS The records are fixed length and written in standard blocks. 

U The records ore undefined length. 

UA The records are undefined length and contain ANSI control 
characters. 

Capacities 

Function I Capacity 

VirTual storage allocated (in bytes) I 64K 

Maximum number of entries in composite external symbol I 

dictionary (CESD) I 558 

Maximum number of intermediate text records ! 372 

Maximum number of relocation dictionary (RLD) records I 192 

Maximum number of segments per program I 255 

Maximum number of overlay regions per program I 4 

Maximum blocking factor for inpUT object modules (number of 

\ 
]01 80-column card images per physical record) 

Maximum blocking factor for SYSPRINT output (number of 121-

i ]01 character logical records per phY'ical record) 

On IBM 2314, 2319 
\30722 Storage Faci Ii ty 

Output text 
On IBM 2305-2 Fixed Head ! 

record length Storage Facility 130722 
(in bytes) 

On IBM 3330 or 3340 Disk Storage 

.13072
2 Facility 

1 From 74K to 9999K for value1 of the SIZE option, the blocking factor for input 
object modules and SYSPRINT output is 40. 

2The maximum output text record length is achieved when value2 of the SIZE 
parameter is at least twice the record length size. For example, on a 3330, 
12288 byte records are written when value2 is at least 24576. 

-
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loader JC l Statements 

Iiname JOB parameters (optional) 
Iiname EXEC PGM=LOADER , PARM~ (parameters) 
IISYSLIN DO parameters 
IISYSLIB DO parameters (optional) 
IISYSLOUT DD parameters (optional) 
IISYSTERM DO parameters (optional) 
II (optional DD statements and data required for loaded program) 

Input Deck for the Loader -- Basic Format 

Loader EXEC Statement 

The two loader names are: 

J. LOADER 
2. IEWLDRGO 
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Loader Execute Statement 

MAP. The loader. praduces a mop of the loaded progrom that lists external names 
and their absolute storage addresses on the SYSLOUT data set. (If the 
SYSLOUT DD statement is not used in the input deck, this option is ig
nored.) 

NOMAP. A map is not praduced. 

RES. An automatic search of the I ink pock area queue is to be made. This 
search is always made after processing the primary input (SYSLlN), and 
before searching the SYSLIB data set. When this option is specified, the 
CALL option is automatically set. 

NORES. No automatic search of the I ink pock area queue is to be made. 

CALL. An automatic search of the SYSUB data set is to be mode. (If the 
SYSLIB DD statement is not included in the input deck, this option is 
ignored.) 

NOCALL An automatic search of the SYSLI B data set will not be mode. When 
or NCAL. this option is specified, the NORES option is automatically set. 

LET. The loader will try to execute the object program even though a severity 
2 error condition is found. (A severity 2 error condition is one that 
could make execution of the loaded program impossible.) 

NOLET. The loader will not try to execute the loaded program if a severity 2 
error condition is found. 

SIZE=size. Specifies the size, in-bytes, of dynamic virtual storage that can be 
used by the loader. 

EP=name. Specifies the external name to be assigned as the entry point of the 
loaded program. This parameter must be specified if the entry point 
of the loaded program is in an input load module. For FORTRAN, 
ALGOL, and PL/I, these entry points must be MAIN, IHIFSAIN, 
and IHENTRY, respectively. 

NAME=name. Specifies the name to be used to identify the loaded program to 
the system. If this parameter is not used, the loaded program 
will be named **GO. 

PRINT. Informational and diagnostic messages are produced on the SYSLOUT 
data set. 

NOPRINT. Informational and diagnostic messages are not produced on the 
SYSLOUT data set. SYSLOUT is not opened. 

TERM 
Numbered diagnostic messages are to be sent to the SYSTERM data set. The 
SYSTERM data set can be used to replace or supplement the SYSLOUT data set 
at any time. (If the SYSTERM DD statement is not included in the input deck, 
this option is ignored.) 

NOTER,'Ii\ 
Numbered diagnostic messages are not to be sent to the SYSTERM data set. 

Unless otherwise specified with the LOADER macro instruction during system 
generation, the default options are: NOMAP, RES, CALL, NOLET, SIZE=l00K, 
and PRINT. The default options NAME=**GO and NOTERM cannot be changed 
during system generation. 
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DO Statements· Loader Macro 

The following considerations apply to the DCB parameter of SYSLlN, SYSLlB, 
and SYSlOUT. 

• For better performance, BlKSIZE and BUFNO can be specified. 

• If BUFNO is omitted, BUFNO=2 is assumed. 

• Any value given to BUFNO is assumed for NCP (number of channel 
programs) . 

• If RECFM=U is specified, BUFNO=2 is assumed, and BlKSIZE and 
lRECl ore ignored. 

• RECFM=V is not accepted. 

• RECFM=FBSA is always assumed for SYSlOUT. 

• If RECFM is omitted, RECFM=F is assumed for SYSLIN and SYSLIB. 

• If BlKSIZE is omitted, the value given to lRECl is ossumed. 

• lRECl=121 is assumed For SYSlOUT. 

• If LRECl is omitted, lRECl=80 is assumed for SYSLIN and SYSLIB. 

• IF OPTCD=C is used to speciFy chained scheduling, an additional 2K 
(2048 bytes) of virtual storage is needed in the user's region if the necessary 
data management routines are not resident. 

Note: The SYSTERM data set will always consist of unblocked 81-character 
records with BUFNO=2 and RECFM=FSA. Because these values are 
fixed, the DCB parameter need not be used. 

In addition to the DD statements used by the loader, any DD statements and 
data required by the loaded program must be included in the input deck. 

Loader Macro 

Name Operation Operand 

[symbol] EP= loademame 

{LINK } PARAM=(optionlist [,ddname list]) 
ATTACH VL=I 

~OAD} EP= loademome 
cn 

Macro Instruction Basic Format 
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Loader Macro Parameters 

EP 
specifies the symbolic nane of the loader. The entry point at which execu
tion is to begin is determined by the control progrom from the library direc
tory entry. 

PARAM 
specifies, as a sublist, address parameters to be passed to the loader. The 
first fullword in the address parameter list contains the address of the option 
list for the loader and/or loaded program. The second fullword contains the 
address of the ddname list. If standard ddnames are to be used, this list may 
be omitted. 

option list 
specifies the address of a variable length list containing the loader and 
loaded program options. This address must be written even though no list is 
provided. 

The option list must begin on a halfword boundary. The two high-order 
bytes contain a count of the number of bytes in the remainder of the list. 
If no options are specified, the count must be zero. 

The option list is free form, with the loader and loaded program options 
separated by a slash (/ ), and with each option separated by a comma. No 
blanks or zeros should appear in the list. 

ddname list 

VL 

specifies the address of a variable length list containing alternative ddnames 
for the data sets used during loader processing. If the standard ddnames are 
used, this operand may be omitted. . 

The format of the ddname list is identical to the format of the ddname list 
for invoking the I inkoge editor; the a-byte enlTies in the list are as follows: 

~ Alternate Nane For: 
1 SYSLIN 
2 not applicable 
3 not applicable 
4 SYSLIB 
5 not applicable 
6 SYSLOUT 

7-11 not applicable 
12 SYSTERM 

specifies that the sign bit is to be set to 1 in the last fullword of the address 
parameter list. 
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Loader Return Codes 

Loaded 
Loader Program 

Return Return Return 
Code Code 1 Code Conclusion or Meaning 

0 0 Program loaded successfully, and execution of the 
loaded program was successful. 

0 4 0 The loader found a condition that may cause an 
error during execution, but no error occurred during 

8 (LET) 0 execution of the loaded program. 

0 4 Progrcm loaded successfully, and an error occurred 
during execution of the loaded program. 

4 
4 4 The loader found a condition that may cause an 

error during execution, and an error did occur during 
8 (LET) 4 execution of the loaded program. 

0 8 Program loaded successfully, .and an error occurred 
during execution of the loaded program 

4 8 The loader found a condition that may cause on 
8 error during execution, and an error did occur during 

8 (LET) 8 , execution of the loaded program. 

8 The Itlader found a condition that could make exe-
cution impossible. The looded program was not 
executed. 

Progrcm looded successfully, ond an error occurred 
0 12 during execution of the loaded program. 

4 12 The loader found a condition that may cause an 
12 errar during execution, and an error did occur 

8(LET) 12 during execution of the loaded program. 

12 The loader could not load the progrom successfully, 
execution impossible. 

0 16 Program loaded successfully, and the looded pro-
gram found a terminating error. 

4 16 The loader found a condition that moy cause an 
16 error during execution, ond a terminating error was 

8(LET) 16 found during execution of the loaded program. 

16 The loader could not load program, execution 
impossible. 

lError diagnostics (SYSLOUT and/or SYSTERM data set) for the loader will show 
. the severity of errors found by the loader. 

6 ·12 OS/VS 1 Programmer's Reference Digest 



Loader Virtual Storage Requirements 

Approximate 
Virtual Storage 
Requirements 

Consideration (in bytes) Comments 

Loader I Control 700 --

Code I Processing 13664 --
Data Management 6K ! BSAM 

Object Module Buffers i BUFNO(BLKSIZE+24) 

I 

Concatenation of 
and DECBs different BLKSIZE and 

! I BUFNO must be 

I 
considered. (Minimum 

I 
BUFNO=2) 

Load Madule Buffer and 304 

i 
--

DECBs. 

SYSTERM DCB 312 Allocated if TERM 
Buffers, and DECBs option is specified 

SYSLOUT Buffers 'U,NO (BlKSIZE + 24) I Buffer size rounded up 
and DECBs to integral number of 

double words. 

i (Minimum BUFNO=2) 

Size of program being Program Size 

I 

Program size is 
loaded restricted only by 

available virtual storage 

Each external relocation 8 ! --
dictionary entry I 
Each external symbol 

~ 
20 --

Largest ESD number 

I 

4n ! Allocated in increments 
n is the largest ESD i of 32 entries 
number in any input 

i module 

Fixed Loader Table Size 

i 

1260 Subtract 88 if NOPRINT 
is specified 

System 

i 
1600 --

Requirements 
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Section 7: BTAM/TCAM 

BTAM 
Macros 7-2 
Macro Instruction Format 7-7 
2715 User-Table Macro Instructions 7-11 
Line and Station Configuration Supported by BTAM 7-13 

TCAM 
Macros 7-15 
Operator Commands 7-21 
Device Configurations Supported by TCAM 7-24 

Source Publications 

Detailed information about BT AM and TCAM is contained in these 
publications: 

• OS/VS BTAM, GC27-6980 

• OS/VS TeAM Programmer's Guide, GC30-2044 
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BTAM Macros 

Name Operation Operand 

[symbol] AS lD=absexp[,ASGROUP=symbol] 
[, DEGROUP=(symbol, absexp)] ~ 2715 ONLY 

[symbol] ASCTR lD=absexp, 

I HIGHCTR=absexp, 

ROUTE= ( [ {grSUK} ] 

[,LOGl 
f,ASLOG] ) 
,EXTRALRM] 

[,NEXTAS=absexp] 

2715 ONLY 

[symbol] ASLIST devi ce-code, NORM=absexp 
[,LENGTH=(absexpl.absexp2) ) 
[, DIGIT=(absexp 1. absexp2, absexp3)] 

LENTRy={k} ][ ,MSG='text'] 
[, INQDISP=absexp] 

2715 ONLY 

[, MODULUS=(absexp 1 • absexp2. 

absexp3) 1 to} 
LSELTRAN= YES 1 

(Omit) ASMTRTAB tablename .•.. 

[symbol] CHGNTRY listaddr, listype, listposition, 
numchon,oction 

[symbol] {OPEN} ((deb,,} ... ). [MF=L ] 
CLOSE MF=(E,listname) 

[symbol] CONFIGUR [CORE={~}] [,PC={~~ } ] 

[,GDU={~~} ] 
[ • FUNCERR=(absexp, ... ) J 

,ENDERR=(absexp, ••. )] 
t,MONERR=(absexp, ... ) 1 

, G Ell D=absexp ] 
[,STORID=abseXP ] 

,I DCOUNT=absexp 1 

2715 ONLY 

[,INQDlSP= {~~} ] 

[symbol] CTRGROUP ctmo, 

) 
[sro], 
[cttest], 
lD=absexp 
[,SROENAB= {NO} J 

t~~Sl [,CTINIT= NCT ] 
UNASP 

2715 ONLY 
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BTAM Macros (cont'd) 

Name Operation Operand 

[symbol] CTRLlST 
DEVCOD= { ~} , 

CTRADR= {IMP} 
EXP , 

CTRRD= {SINGLE} , 
GROUP 

CTTEST=f NULL 1 SETNCT 
SETUNAS ' 
RESET 

2715 ONLY 

m~T~D l READSET 
READRST 
RDRESID 
NULL 

[,MSG='text' ] 

[symbol] CTRSCHED sched, 000 } 2715 ONLY 

DATAMGT ACSMETH=BTAM 

symbol DCB keyword operands 

[symbol] DEULIST [DIGIT=(absexp I ,absexp2)] 
[, LENGTH=absexp I] 

I 
f MSG='text'] 
: MO DULUS=( absexp I ,absexp2) ] 

[, DIG IT2=(absexp I, absexp2)] 

symbol DFTRMLST list type, 
device-dependent 
operands 

[symbol] DISPGUID DISPMSG='text' 

{ YES} [,SUPPRES= NO] 

[symbol] GDUAS I D=absexp , 
G DUNUMB=absexp 

[symbol] GDULIST PARAMNO=absexp 
[,(NORGUID=absexp, 0 0 0)] 2715 ONLY 
[ {DISPMSG=symbol}] 

, I DENT=absexp 
[, MSG='text' ] 

[,ENTRy={k }] 

[symbol] GDUTRANS TRCODE=absexp, 
TRlIST~mboln 

[symbol] IODEVICE UNIT=type, 
ADDRESS=address, 

I 
A DAPTER=type , 
TCU=type, 
MODEL=model, 
[ , FEA TURf=( feature I , feature2, 0 0 0) ] 
[,SETADDR=type] 
[,OBRCNT=n ] 
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BT AM Macros (cant'd) 

Name Operation Operand 

symbol LERB nlines[, ( ([tronsmet] 
[,dotaek], [, intreq] 
[ ,nontto])} ••. ] 

[symbol] LERPRT debaddr Lrln ]Leid] 

[,CLEAR=YES ] 
,CLEAR"NO 

[symbol] LOPEN deebaddr 

I [symbol] ONLTST DECB~eeb addreSs, 
X =type of test, 
Y=no. of transmissions, 
DCB=deb address, 
AREA=rft message area 
[. TEXT=user text area, 
LENGTH=user text length] 
LENTRY;=list address] 
l,RLN=line number] 

[symbol] OPEN See CLOSE 

[symbol] PARAMNUM PLN"Obsexp, 
PARMLST=symboln 

[symbol] PARMLIST [ CKLNGTH=(length-absexp, 
errguidanee-obsexp, ••• ) ] 

[ ,CKMONKY={~~}] 
[ ,CKMODll=(length-absexp, 
position-absexp, 
errguidance-absexp, .•. ) ] 
[ ,CKRANGE=(position l-absexp, 
posi ti on2 -absexp, 
hilowehars-absexp, ••. ) ] 
[,LOWGUID=(absexp, ..• ) ] 
[,HIGUID=(obsexp, ..• ) ] 

[ RNGETST={ERROR}] 
, DATA 

[ ,CKMOD10=(Iength-absexp, 
position-absexp, 
errguidance-absexp, ••• ) ] >- 2715 ONLY 

[, CKOR=(position-absexp, 
eheekchar l-hexchar, ••. 
checkcham-hexchar) ] 
[ ,ORGUID=(absexp, •.• )] 
[ ,CKAND=(positionl-absexp, 
position2-absexp, 
check char I-hexchar , 
checkcham-hexehar) ] 
[ ,ANDGUID=(absexp, ••• )] 
[ ,CKNONUM=(positionl-absexp, 
position2-absexp, 
errguidanee-absexp, ... ) ] 
[ ,CKNUM=(positionl-absexp, 
position2-absexp, 
errguidanee-absexp, ••. ) ] 

[. TRANSL= {~}] 

[,IDENT={~g}] 
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I 

BT AM Macros (cont'd) 
--

Nome Operotion 

[symboO {READ} 
WRITE 

[symbol] RELBUF 

[symbol] REQBUF 

[symbol] RESETPL 

~ymbol] RESETPL 

[symbol] STEND 

symbol TGROUP 

[nome] TPEDIT 

[symbol] TRANSLAT 

symbol TRlIST 

[symboO TRNSLATE 

symbol {TRSLRCTW} 
TRSLRCT3 

symbol TRSLSCTW} 
TRSLSCT3 

[symbol] TWAIT 

Operand 

decboddr, optype, dcboddr , 

{[inoutorea] } 
([ inoreo], [outoreo]) , 

{[inoutlength] } 
([inlength] ,[ outlength]) , 

[MF=l ] 
[entry], [rln] 'MF=E 

dcboddr, bu fferoddr 

dcboddr, retumreg, [ count I 

decboddr [,POLLING] 
,ANSRING 

decboddr[,ATTENT] 

[TCn=(symboln [, E]l] 

MINLN=n[,REPLACE={X'19' }] 
X'xx' 

{EDITD} {V} [,EDIT= EDITR ] L RECFM= U ] 
L ERROPT={IGNORE}] L VERCHK={NOCHK }J 

name VOKCHK 

[,BUFFER= {~}] 

TRANSCH=hexchar, TRANTXT='text' 

TRID=obsexp1 -

~'Ol1T" [{~~K} J1 [LOG] [{,NULL} , ,obsexp2 

,TEXT= {~~} ] 
,INQDISP= {~~}J 

·,DEMOD10= {~~} ] 
,DEMOD11= {~~~ 
~,GDU= {~}J 
[dcboddr], toblename, orea, length 

Fx=code, •.• 

Xyy=Fx, ••. 

(relumreg) , 
ECBLlST=ecb list oddr 

} 
} 
} 

I 
LOCAL 3270 
ONLY 

2715 ONLY 

2715 ONLY 

IBM 50 
MAGNETIC 
DATA 
INSCRIBER 
ONLY 

2715 ONLY 

World Trade 
Telegraph 
Terminal 

World Trade 
Telegraph 
Terminal 

Section 7: BTAM/TCAM 7·5 



BT AM Macros (cant'd) 

Nome Operation Operand 

[symbol] WAIT [ count] 
ECB=ecb address. 
ECBLIST=ecb list addr 

[symbol] WRITE See READ 
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8T AM Macro Instruction Format 

Macro Operand Sym Dec Register RX- Rei Abs 
Char Dec Hex 

Instruction Dig (2-12) (1) (0) type Exp Exp Char Char 
Code· 

ASMTRTAB tablename 

CHGNTRY listaddr" 

dcbaddr*** 

listype 

listposition 

numchars** 

action 

CLOSE deb 

MF= 

listnome 

DCB DSORG= 

MACRF= 

DDNAME= 

BUFNO= 

BUFL= 

BUFCB= 

EXLST= 

BFTEK= 

LERB= x 

EROPT= 

DEVD= 

MODE= 

CODE= 

READYQ= 

DFTRMLST listype 

yy 

dial count 

dialcha ... 

numsent 

sentchar i 
numcnsent 

cntrlseq 

tidseq ! 

ridseq 

AN As 
Shown 

MD As 

I Shown 

AD As 
Shown 

,;: See macro description for allowable values . 
•• Does not apply to local 3270 display • 

••• Applies only to local 3270 display. 
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BT AM Macro Instruction Format (cont'd) 

IvIacro 
Instruction 

Dec R"f ister RX- Rei Abs Dec Hex 
Operand Sym Dig (2-12) (1) (0 Type Exp Exp Char Char Char Code" 

DFTRMLST f-e_nt....:ry_le_ng,,-t_h -+-+--+---+-+-+-+--+-+--+--+--t------! 
(cont'd) !-'us:c,;e:.;..;rI..::.:eng"'-th_-t--t--'-'-I-_+-+--t--+_t---t-_-+---i_-+_---t 

idcount 

idsent 

authsequence 

controlvalve 

userdata 

LERB rnc..:li_ne:.;..;s ---t--t--f--+-+--t--+-+---t---t---ir---t----I 
transmct 

dotock 

intreq 

notto 

LERPRT f-d_cbadd __ '_--+_+--+-_-+-+--+_-+--+_+--+_-+-_+-_-l 
rln 

cid 

CLEAR= 

LOPEN decbaddr 

ONLTST DECB= 

X= 

y= 

DeB= 

AREA= 

TEXT = 

LENGTH= 

ENTRY = 

RLN= 

OPEN deb 
f-------+-_+--t---+--+-+---i--+--+--+-~I-_+----l 

READ 
(list fo,m, 
MF=L) 

MF= 

listname 

decbaddr 

optype 

debaddr 

inoutorea 

inarea 

outarea 

inoutlength 

inlength 

outlength 

entry 

rln 

MF=l 

* See macro description for allowable values. 
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BT AM Macro Instruction Format (cont'd) 

Macro lDec T Register Rx-,I~I, lAbs Dec I~ex 
Instruction Operand Sym Dig 1(2-12) (1) (0) Type Exp Exp Char Char Char Code· 

READ decbaddr x I 
(Execute optype 
farm, MF=E) 

dcbaddr x I 
inoui'area T x I '5' 

inareo T i , x I '5' 

outarea I x I x I 
inoutlength I i x I i '5' 

inlength i I I x I '5' 

outlength i x I : x 

entry x -r '5' 

rln 

t 
x ! I 

MF=E lAs 
i Shown 

READ decbaddr I 
(Standard optype I 
form) 

dcbaddr i I 
I x i ; 

jinoutarea 1 x ' x I '5' 

inarea I ! 
! '5' 

outarea I x 

inoutlength ! : x I '5' 

inlength x I : '5' 

out length ! I x 

entry -[ x : I 

rln 

RELBUF dcbaddr xl I 
bufferaddr x i 

REQBUF dcbaddr 1 x . 

; returnreq 

I count i x 

RESETPL decbaddr : 

POLLING As 
: 

Shown 

iANSRING I As 
I I Shawn 

ATTENT 
i I 

As 
Shown 

TRNSLATE dcbaddr 

tablenome I 

x t 
length '5' 

TRSLRCTW Pnn= 
• 

TRSLRCT3 Pnn= 

TRSLSCTW Xyy= 

TRSLSCT3 Xyy= 

TWAIT ; Returnreg x 
, 

! 

ECBLlST= I x 

WAIT !count I x x 

ECB= x I x 

I ECBlIST= i i I i 

* See macro description for allowable values. 
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8T AM Macro Instruction Format (cont'd) 

Macro Dec Regi,ter RX- Rei Ab, Dec Hex 
Instruction Operand Sym ~ig (2-12J! (1)1\0 Type Exp Exp Char Char Char Code' 

WRITE decbaddr I 
(Li,t form, optype 
MF~L) 

dcbaddr 

inoutarea 

ioarea 

outarea 

inoutlength J 
inlength 

outlength 

entry 

.In 

MF~L I As 
Shown 

WRITE decbaddr 
(Execute optype 
form, MF~E) 

dcbaddr 

I inoutarea x I 

! inareo ',' 
outoreo i 

inoutlength 
x • 

',' 

I inlength ',' 
outlength 

entry I 

.In x I 

MF~E 

I i 
A, 
Shown 

WRITE decbaddr 
(Standard optype ! 
form) 

dcbaddr i 
inoutarea x ; 

inareo I ! x I 
i '5' 

outorea 

i nout length 's' 

inlength 's' 
out length L 
entry 

rln 

• See macro description for allowable values. 
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2715 User Table Macro Instructions 

Macro 
Instruction 

Operand 
Dec Register RX- Rei Abs De H 

Sym Dig (2-12) (1) (0) type Exp Exp Char Ch~r d.:r Code" 

~ r~~~~G-R-O-U~~_~--+--+---r-+--~-+--~~--+--+--4---~ 
DEGROUP= 
tgroupname 
deunumber 

~CTR rl~D= ______ ~_+ __ +_--+__+__+ __ +_+'~ __ _+ __ +___l--___I 
HIGHCTR= 

ROUTE= 

LOG 

~LOG 

EXTALRM 

NEXT~= 

As 
Shown 

As 
Shown 

As 
Shown 

~LlST rdev:;:..;...:i.::;ce'--__ ~_+--+_--+__+__+--+__+_+--_+--+___l--=.___I 
NORM= 

LENGTH= 
data length 
gdlight2 

DIGIT= 
entrypas 
compvalue 
gdlight3 

ENTRY= 

MSG= 

INQDIS~ 

MODULUS= 
entry pas 
fld length 
gdlight3 

SELTRAN= 

CONFlqUR CORE= 
r-------+-_+--+---r-+-~--+_~_+--_+--+__+--~ 

PC= 

FUNCERR= 

ENDERR= 

MONERR= 

GETlD= 

STORID= 

IDCOUNT= 

INQDISP= 

*See macro description for allowable values. 
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2715 User Table Macro Instructions (cont'd) 

Sym Dec Register RX- Rei Abs Char Dec Hex Code' 
Dig (2-12) (1) (0) type Exp Exp Char Char 

Macro Operand 
Instruction 

CTRGROUP I-c_tTn_O __ -+_t--+_-+-+_t--t----l-'--+-_+_I--+_---t 

cttest 

IIF 

SROENAB= 

CTINIT= 
CTRUST DEVCOIF 

CTRADR= 

CTRRIF 

CTIEST= 

CTROP= 

MSG= 

CTRSCHED sched 

DEUUST LENGTH= 

DIGIT= 
entrypos 
compvalue 

MSG= 

MODULUS= 
entrypas 
lid length 

DIGIT2= 
value pas 
comp value 

STEND no operands 

TGROUP TCn= 
tcode As 
E Shawn 

TRUST TRIIF 

ROUTE= 

LOG As 
Shown 

NULL As 
Shown 

DEMOD10= 

GDU= 

*See macro description for allowable values. 
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Line and Station Configuration Supported by BT AM 

Start-5top Communications 

1. Nonswitched lines (point-to-point or multipoint), using programmed polling: 

IBM 1030 Data Collection System 
IBM 1050 Data Communications System 
IBM 1060 Data Communications System 
IBM 2260 Display Station --

IBM 2848 Display Control 
(Remote -- 2701 only) 

IBM 2265 Display Station -- IBM 2845 
Display Control (Remote -- 2701 only) 

IBM 2740 Communications Terminal (Modell): 
Basic: with checking 1; with Station Control2; with Checking and Station 
control2; or with Checking and IBM 2760 Optical Image Unit features 
(point-to-point only, if 2740 is e~ipped with 2760 Optical Image Unit) 
(Model 2): Basic or with Checking 

IBM 2741 Communications Terminal 
Western Union Plan l1SA Outstations 
AT&T 83B3 Selective Colling Stations 

2. Switched lines: 

IBM 1050 Data Communications System 
IBM 2740 Communications Terminal 

(Model 1): Dial; Dial, with Checking; 
Dial, with Transmit Control; Dial, with Checking and 
Transmit Control, or Dial, with Checking and IBM 2760 
Optical Image Unit features 

IBM 2741 Communications Terminal 
WU Model 33/35 Teletypewriter 

Exchange Terminal (TWX) 

3. Nonswitched multipoint lines using the Auto Poll facility (IBM 2702 or 2703 
only); 

IBM 1030 Data Collection System 
IBM 1050 Data Communications System 
IBM 1060 Data Communications System 
IBM 2740 (Model 1 and 2): with Station Control2 

or with Station Control2 and Checking features 

1 Used as a regular terminal or as an operator's console, when the operating system 
includes the MJltiple Console Support. 

2Station Control feature cannot be used if the 2740 is also used as a console under 
Multiple Console SuppOrt. 
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Line and Station Configuration Supported by BT AM 

Binary Synchronous Communications 

1. Nonswitched point-to-point and switched point-to-point lines: 

IBM System/3703 

IBM System/360 Model 20 

IBM System/3 

IBM 1130 Computing System 

IBM 1800 Data Acquisition and Control System 

IBM 2715 Transmission Control Unit (Modell attaches directly to 
multiplexer channel of central computer; Model 2 communicates 
with central computer via IBM 2701 or 2703) 

IBM 2770 Data Communications System 

IBM 2780 Data Transmission Terminal 

IBM 3735 Programmable Buffered Terminal 
IBM 3741 Data Station 
IBM 3747 Data Converter 
IBM 3750 Switching System (World Trade users only; nonswitched 

point-to-point line only) 
IBM 3780 Octo Communication Termina! 

2. Switched point-to-point 

IBM 3275 Equipped with dial feature 
IBM 5275 Direct Numerical Control Station 

3. Nonswitched multipoint lines: 

IBM System/360 Model 20 

IBM System/3 

IBM 1130 Computing System 

IBM 1800 Data Acquisition and Control System 

IBM 2715 Transmission Control Unit (Modell attaches directly to 
multiplexer channel of central computer; Model 2 communicates 
with central computer via IBM 2701 or 2703) 

IBM 2770 Data Communications System 

IBM 2780 Data Transmission Terminal 

IBM 2972 (Models 8 and 11) General Banking Terminal System 

IBM 3270 Display System (remote) 
IBM 3735 Programmable Buffered Terminal (req~ires special feature) 
IBM 3780 Data Communication Terminal 
IBM 5275 Direct Numerical Control Station 

3rhe remote System/370 may be a Model 135, 145, 155, 158, 165, 168, or 195. 
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TeAM Macros 

Name Operation Operands 

[ symbol 1 CANCELMG (mask J rCONNECT= {~It}] [LEVEL= {~~}] 

(symbol J CHECK decbname 

(symbol J CHECKPT (no operands) 

[ symbol 1 CKREQ (no operands) 

( symbol 1 CLOSE (ck:bname, , 0 0 0) [MF = {~E, (;stname)}] 

!.symbol J CLOSE (dcbname" 0 0 0) 
(MCP) 

[symbol 1 CODE 
[{ ~~~~me}] 

(regISter) 

[symbol J COMMBUF lIST=name, MAX DEEP , integer 

'symbol J COUNTER opr.eld 

[symbol J CTBFORM [opr.eld][,DVCID= I NO)]GENDCHAR= {NO}] 
(YES) (~) 

['INSERT= INO}] -
(~) 

I symbol) CUTOFF integer 

[symbol J DATETIME [DATE: {;}] [TIME= {;}] 

[symbol) ERRORMSG [maskTcoNNECT= {~It }] 

NAND eEST
= r~in~ion name lJ opr.eld 

ORIGIN 
DESTIN , 

,DATA= {;:;s:;".} 
[, EXIT=ncme of routine 1 

[symbol) FORWARD 

~""{-] ! opr.eld 
I (number) 

L ~,;.~':..J 
[, EOA=characters] 
(, EXIT=name) 
L THRESH=integer] 

[symbol] GET dcbname [, areaname J 
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TeAM Macros (cont'd) 

Name Operation Operands 

grpnome GROUP ·IINVLlST=(listname, .•. ) J 
,BUFOUT= 1 integer} 

P} 
I,BUFSIZE=integer J 
IBUFMAX= 1 integer} 

(2lJ 
, MH=mhname -
I DCB=dcbname 
I, TRANS=tablename I 

I symbol I HOLD Imaskll,RELEASE11,INTVL=integerl 

[CONNECT= {~It}] [,LEVEL= {~KG}] 

I I symbol I ICHNG grpname,rln, {~~name} [.PASSWRD=chorsJ 

DEACT 

I symbol I ICOPY grpnome, rI n I areanome 

IsymbolJ INBLOCK I PATH=(opfield,switch)l 

Isymbol I INBUF I PATH=(opfield,switch) 1 

Isymbol I INEND (no operands) 

I symbol I INHDR I PATH=(opfield,switch) I 

Isymbol I INITIATE 
[conChars [aLANK= {~}]] 

I symbol i INMSG I PATH=(opfield,5witchi J 

I symbol I INTRO keyword operands 

I 
,CPB= gnt.ger} 

,ENVIRON= {~~} 

I ,FEATURE=( {NODIAL} '{ N02741} '{ NOTIMER} , I N03705 i 
DIAL 2741 TIMER. I ~~~;;~g5 \ 

,MSMAX= { ;:;:_} 

,MSMIN= {;eger} 

,MSUNIT5= fteger} 

I 
symbol INVLlST ORDER=(entry, ... } I,EOT=h •• charsJI, CPUID=addrl I. MASTER~ { ~} I 

I symbol J LOCK {EXTEND} Lconchars [BLANK= (~\]] 
MESSAGE 1 ~h~rj 

I symbol I LOCOPT apfi.ld, {i~ister)} 

I 
Isymbol i LOG {~;!;::e} 
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TeAM Macros (cont'd) 

Nane Operation Operands 

typenane LOGTYPE dcbname,BUFS1ZE=.ize,QUEUES=form 

[symbol J MCOUNT DCB= {(;lme} 

1 symbol J MCPCLOSE {QUICK} [,PASSWRD=char.;J 
FLUSH 

[symbol J MHGET {WORK= {(register) J I,RESERVE= {YES J J 

{nome} {~} 
{ REG=(register)} 

[ symbolJ MHPUT WORK= {(register)} L RESERVE=integer J 

{nome} 

[symbol J MRCHECK (no operands) 

[symbol J MRELEASE slatname I, PASSWRD=chars J 

[symbol J MSGEDIT «groupl) • (group2) , ... ),BLANK= {NO} 
char 

~ 

[symbol J MSGFORM 1 BLOCK=integer II,SUBBLCK=integer 1 

I 
LCOUNT=integerl[SENDTRP= {YES,~ }] 

YES,NOPAD 

~ 
I,ENDCHAR=subblock delimiter I 

I.LC= { ~UT } 1 

[symbol J MSGGEN Imask,,{;,::.} 

~ CONNECT= { ~~D}] 

[CODE= { ~ename }] 

[symbol J MSGLIMIT {~;,;;'~ } 

r [symbol J MSGTYPE ~conchars r LANK
= { YES n 

TABLE=name, EXIT=name ~r. 

[symbol J OPEN (dcbname" ... ) [MF= { tE,listname)}] 

[ symbolJ OPEN (dCbname,[{ ~u?~r ,IDLED],",,) 
(MCP) 

[{ ~~~E, listname) }] 

opAdnane OPTION type length 

I symbol J ORIGIN [;,t;~,er ] 

[,FORM= {~AME}] 

[symbol J OUTBUF [ PATH=(opfield,switch)J 
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TeAM Macros (cont'd) 

Nome Operation Operands 

I symbol) OUTEND lno operands) 

I symbol) OUTHOR (PATH=(opfield,switch) I 

(symboll OUTMSG [PATH=(opfield,switch) ) 

( symbol) PATH ~itCh'OPfiellconchon[BLANK= {~)JJ 

pcbnome PCB MH=mhnome, BUFSI ZE=integer 

pUFIN= {~umbe'}] [- BUFOUT= {iumbe,}] 

L RESERVE=(intege,l, integer2)) 

I 
I.SFLAG= {~}) 

I.DATE= {~}) 

(symbol) POINT dcbnome, address 

(symbol) PRIORITY {integerl [conchon[BLANK= {~~ ] 

( symbol) PUT dcbname I , areonome 1 

Isymbol) QACTION TYPE= (AI ,EXIT=nome 
(~) 

[symbol) QCOPY termname,areoname {,LlMIT;:; {~:;?;:r)}1 

(symbol) QRESET dcbname, MAX=integer 

Isymbol) QSTART (no operands) 

(symbol) READ decbnane, SF, dcbname, oreaname, 

I {~9th} IMF= {~E,listname)}) 

Isymbol) READY ( GMMSG=routine I [, RSMSG=routi no) 

Isymbol) REDIRECT (mask) tCONNECT= {~D}] 

[DEST= \ destnamell 

(6~~~N \ 
Isymbol) RETRY I NTVL=intege, 

(symbol I SCREEN 

l~( em''''[''AN'·l~Jll 

I XRE ~ 
XLA 
XDC 

(symbol) SEQUENCE (no operands) 
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TeAM Macros (cont'd) 

Name Operation Operands 

[symbol] SETEOF 
tonchan[BLANK= {~}]] 

char 

I [symbol] SETEOM [ENDCHAR= {:~~~Id}] [EOM=ETB] 

[LENGTH=( {~~;';~~1} ,opfield2)] 

fPROCESS= {~}J [,REMOVE= {~}] 

[symbol] SETSCAN {~kipchan} [BLANK= f-~}] 
Integer NO 

char 

r POINT= {~~~~ARD }] rMOVE= {~~~RN}] 

[RESULT= {i~ister)}J 

I [symbol] SLOWPOLL [mask] [,CONNECT= {AND} ] [,SECONDS= {integer}] 
{~} {~} 

mhname STARTMH 
LC= {~UT}[{~~~T} = {~~Sfield,switch)}] 

[CONV= rES }] 
~eld,switCh) 

[LOGICAL= {i:~~::~; . switch ,oPfield2)}] 

I r
BREG

= {teg
er

}] ['LMD= f~~ }] 
[symbol] TCHNG 

l (Opfield,switch) 
termname,oreoname [,PASSWRD=chors I 

[symbol] TCOPY statname,oreaname 

I [symbol] TERMINAL QBY= W{: gi~~;~;:mJ ,RU~=integer. TERM=type 

[ t MOTE

}] ,QUEUES=form ,DIALNO= ~~~E [, ADDR =chors J 
[, LEVEL=(integer, ... )[ !, CLOCK=time] 
[,ONTVL=integer] LBUFSIZE=integerj 
[,ALTDEST=enrry] LBFDELAY=integer! 
t, NTBLKSZ=(blocksize,subblocksize)J 
[,TBLKSZ=integer] [,OPDATA=(doto, ••• )J 

[,RETRY=integerj rLMD= {~~}] [MB= {~~}] 

fSECTERM= {~~}] t FEATURE= {~~~T:}J 

[COMP= {~lJ [UTERM= {r;CE-n--

I,GPCLSTR=clustemome J 
~. 

!.ACTIVE= {~~}J 

[,SPECOUT= ~}J 
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TeAM Macros (cont'd) 
N""", Operation Operands 

[symbol] TERMINAL 
[DVCID- { ~~; [,;n~rJ)}] (continued) 

~ ALL } ~QCNTRL=( (MSG H !,COUIlt }] ) 

bytocount 
[,L I ~STATUS) [,0'-))] 

I 
[, ClBMAX=1 ntuger I 

[symbol] TERRSET 
(no ___ ) 

I 
[symbol] TGOTO MH= (name of MH ) 

(oplield) 

[.y~l] TLiST TYPE= { ~ }, LlST=(entry, entry, ... ) 

[symbol] TPDATE DeB= { (;i' } [, RECDLM= { ~ }] 

[- DTSAREA= { (;i )] [, DELETE= { ; }] 

[name ] TPEDIT MINLN~.EDIT= { ~~~~},RECFM= {~}, 

I ERPROT= { ~~ORE }, VERCHK= { ~~~~K } 

REPLACE= { ~:~:} ,BUFFER: { ~~ } 

procnome TPROCESS PCB=pcbnome [. QUEUES=form ) [, ALTDEST=entry ) 

[. CKPTSYN= { ;}] [. DATE= { ; }] 

[,SECTERM= {; }] [,RECDEL=delimlter I 

I ,LEVEL=(intoger, ... )j I,OPDATA=(cIata, ... )j 

[,QBACK = {~}] 

[, SECURE = {~~ }] 

[,y~l] TTABLE LAST=name I.MAXLEN=intugerll,OLTERM=n I 

[symbol] TYPETABL conchor, ROUTINRarne 

[symbol] UNLOCK 
[conchars eLANK

= { ~JJJ 
[sy~l] WRITE decbnome,SF,dcbno ... ...--.{ !r,sth} 
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TeAM Operator Commands 

Control Chon Operation Operands 

control chars (DISPLAY 1 TP ,ACT, (grpname,rln ) 
(Dl (address ) 

TP ,ADDR,statname 

TP,INACT, I grpname,rln ) 
{address 1 

TP,INTER 

TP ,LINE, { grpname,rln } 
(address ) 

I TP,LlNE,INACTIVE 

TP,LIST, {grpname, rln } 
{address 1 

I TP ,OPTlON,slatname,opRdname, { ~ } 

TP ,PRITERM 

TP ,QUEUE,stainame 

TP,SECTERM 

I TP,STATUS, {~:::} 

TP ,STORE, {::::} ,aaaaa 

TP ,TERM,stamame 

control chars {HALT} TP,{QUICK} 
{Z} {FLUSH} 

control chars (HOLD) TP=statnarne 
{H} 

control chars {MODIFY} ,ACTIV= {ddname I LIDlE] 
{F} (addrez ) 

,AUTOPOLL= \=,rln}, {g~F} 

,BACKUP= ( ddname ) 
(address ) 

procname. id ,BHSET"'Stalname, { C } [,000] 
;d (A) 
iabname ( D) 
proc:name 

,BTRACE= ( nnename ) , (ON 
( grpname,rln ) {OFF) 

, CHANL= ( ddname ) 
{address} 

,CHNGMODE= {grpname,rln ) LAUTo] 
(grpname[.ALL 1) [,MANUAL] 
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TCAM Operator Commands (cont'd) 

Control ChOfS Operation 

control cha" {MODIFY} 
{F} 

(cont'd) 

procname.id 
;d 
jobnome 
procname 

Operands 

,DEACT= {ddnome} ,[QUICK] 
{add,",! l [FLUSH 1 

,DEBUG= { L} , {IEDQFE10 } 
{ D l { IEDQFE20 } 

{IEDQFE30 } 

,DUMP= (ddnome) 
I address } 

,INTENSE= (LINE, : grpnome,rln: : ,sense,[count] 
I add ..... ) [15] 

: TERM,statname: -

,INTERVAL=POLL, .'o'nome, data, IS} 
IN I 

,INTERVAL=SYSTEM[,dota 1 

,IPL= {ddname; 
{address } 

,LNSWlTCH=grpname,rln, I EP) 

,LOAD~ {ddnome } ,txt 
{oddre" } 

,OPERATOR; I 'tatnome ) 
{SYSCON) 

r OPT =5tatname, oprldname. data 

,5 ESS I ON=grpname, rl n, 000 

,SPEED=grpname,rln, I H) 
IL} 

( NCP) 

,SWAP'="concname, stafngme 1, statnome2 

,SWBACK= { ddnanoe 1 I , I ddname2 I 
laddraos1} :oddn!>.2) 

,SWDEVICE .. tatname,[P] 
[B[grpname,rlnlJ 

,SWITCH= { ddname} 
I addrei,} 

,TlMEDAT; ( ddname) 
{ add ..... ) 

,TRACE= Igrpname,rln I, ION) ,aaa,bbbbb 
{odd ..... ,} {OFF I 
I oddr370S/addrHne I 

. TRANlMT=statnofl1e. coo 
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TCAM Operator Commands (cont'd) 

Control Chars Operation Operands 

control chars ( RELEASE TP::::::statname 
{A} 

control chars {VARY) /"gPStatname,ONTP, { : } 
....: 

(V) 

statnome, ONTP , B 

statname, ONTP , E 

gpstatname, OFFTP ,{ ~ } 

statname, OFFTP, {~M } 
< 

statname,OFFTP, {~M} 

{(grpname, rln» ,OFFTP, {c} 
{ (grpname,)} {I} 
{ address } 
{(grpname,ALL» 

{(grpname,rln» ,ONTP 
{(grpname,) } 
{ address } 
.,figrpname, ALL) } ..,I 
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Device Configurations Supported by TCAM 

CPU 

IBM 1030 Data Collection System 
IBM 1050 Data Communication System 
IBM 1060 Data Communication System 
IBM 2740 Communication Terminal 
IBM 2740 Model 2 Communication Terminal 
IBM 2741 Communication Terminal 
IBM 2760 Optical Image Unit 
IBM 2843/2260 Display Complex (Remote) 
IBM 2845/2265 Display Complex (Remote) 
AT&T 83B3 Selective Calling Stations 
WU Plan 115A Outstations 
TWX Models 33 and 35 
World Trade Telegraph Terminals 

IBM 2770 Data Communication System 
IBM Data Transmission Terminal 
IBM 1130 Computing System 
IBM 2790 Data Communication System 
IBM m2 Programmable Terminal 
IBM 3270 Information Display System 
IBM 3670 Brokeroge Communication System 
IBM 3735 Programmable Buffered Terminal 
IBM 3740 Data Entry System 
IBM 3780 Data Communication Terminal 
IBM System 3 
IBM System/360 Model 20 
IBM System/360 Models 25 and above 
IBM System/370 Models 135 and above 

IBM 1030 Data Collection Sy.tem 
IBM 1050 Data Communication System 
IBM 1060 Data Communication System 
IBM 2740 Communication Terminal 
IBM 2740 Model 2 Communication Terminal 
IBM 2741 Communication Terminal 
IBM 2760 Optical Image Unit 
AT&T 83B3 Selective Calling Stations 
WU Plan 115A Outstations 
TWX Models 33 and 35 
World Trade Telegraph Terminals 

IBM 1030 Data Collection System 
IBM 1050 Data Communication System 
IBM 1060 Data Communication System 
IBM 2740 Communication Terminal 
IBM 2740 Model 2 Communication Terminal 
IBM 2741 Communication Terminal 
IBM 2760 Optical Image Unit 
IBM 2770 Data Communication System 
IBM 2780 Data Tronsmission Terminal 
IBM 2790 Data Communication Sy.tem 
IBM 2922 Programmable Terminal 
IBM 3270 Information Display System 
IBM 3670 Brokerage Communication System 
IBM 3735 Programmable Buffered Terminal 
IBM 3740 Data Entry System 
IBM 3780 Data Communication Terminal 
IBM System 3 
IBM System/360 Model 20 
IBM System/360 Models 25 and above 
AT&T 83B3 Selective Calling Stati';ns 
WU Plan 115A Outstations 
TWX Models 33 and 35 
World Trade Telegraph Terminals 
IBM System/370 Models 135 and above 

IBM 2260 Display Complex (Local) 
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Device Configurations Supported by TCAM (cont'd) 

CPU 

IBM 3270 Information Display System (Local) 

IBM 1030 Data Collection System 
IBM 1050 Data Communi cation System 
IBM 1060 Data Communication System 
IBM 2740 Communications Terminal, Models 1 and 2 
IBM 2741 Communications Terminal 
IBM 2760 Optical Image Unit (via the IBM 2740 Communications 

Terminal, Model 1) 
IBM 2845/2265 Disploy Complex 
IBM 2848/2260 Disploy Complex 
IBM System 7 (supported os an IBM 2740 Communications 

Terminal, Model 1, with the Record Check feature) 

Binary Synchronous Terminals 

IBM 2270 Data Communications System 
IBM 2780 Data Transmission Terminal (no support for Transcode) 
IBM 2922 Programmable Terminal 
IBM 3270 Information Disploy System 
IBM 3670 Brokerage Communication System (supported only in 

the United States and Canada) 
IBM 3735 Programmable Buffered Terminal 
IBM 3780 Dota CommunicaTion Terminal 

Transmission Control Units (BSC support only) 

IBM 2701 Data Adapter Unit (with Synchronous Data Adapter Type II) 
IBM 2703 Transmission Control (with Synchronous Terminal Control) 
IBM 2715 Transmission Control, Model 2 
IBM 3705 Communications C?"Itralier 

Note: The IBM 2701, IBM 2703, and IBM 3705 contral units are 
supported only when ottached locally to en IBM System/360 or 
System/37O . 

Computer.; (BSC support only) 

IBM 1130 Computing System (with Synchronous Communications 
Adapter) 

IBM System 3 
IBM System/360, Model 20 (with Binary Synchronous Com

munications Adopter) 
rBM System/360, Model 25 ond above (with Integrated Com

munications Attachment with Synchronous Data Adapter II) 
IBM System/37O, Model 135 and above (with Integrated Com

munications Attachment with Synchronous Data Adapter II) 

Other Devices 

• World Trade teleprinter.; that use CCITT~2 or ~5 code leased 
point-to-point, leased multipoint, or switched network lines. 

• Terminals using the following line control disciplines: 
AT&T 83B3 orWU 115A start-stop code, over point-to-point 0<" 

multipoint leased telegraph lines: AT&T CPT -TWX (33/35) 
start-stop code over switched lines. 

Attachment of non-IBM device is under the provisions of the 
IBM Multiple Supplier Systems Policy. 
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Device Configurations Supported by TCAM (cont'd) 

CPU 

Start-Stop Terminals 

IBM 1050 Data Communication System 
IBM 2740 Communications Terminal, Models I and 2 
IBM 2741 Communications Terminal 
IBM System/7 (supported as an IBM 2740 Communica

tions Terminal Model I, with the Record Check 
feoture) 

Binary Synchronous Terminals 

IBM 2770 Data Communication System 
IBM 2780 Data Transmission Terminal (no support for 

Transcode) 
IBM 2972 General Banking Terminal System, Models 8 

and 11) 
IBM 3270 Information Display System 
IBM 3735 Programmable Buffered Terminal 
IBM 3780 Data Communication Terminal 

Transmission Control Units (BSC support only) 

IBM 2701 Data Adopter Unit (with Synchronous Data 
Adapter Type II) 

IBM 2703 Transmission Control (with Synchronous 
Terminal Control) 

IBM 2715 Transmission Control Model 2 
IBM 3705 Communi cations Controller 

Note: The IBM 2701, IBM 2703, and IBM 3705 control 
~nits are supported only when attached locally to an 
IBM System/360 or System/370. 

Computers (BSC support only) 

IBM Sy.tem/3 
IBM System/360, Model 20 (with Binary Synchronous 

Communication, Adopter) 
IBM System/360, Model 25 and above (with Integrated 

Communications Attachment with Synchronous Data 
Adopter) 

IBM System/370, Model 135 and above (with Integrated 
Communications Attachment with Synchronov. Data 
Adopter II) 

IBM 1130 Computing System (with Synchronou. 
Communications Adopter) 

IBM 1800 Dota Acquisition and Control System (with 
IBM 1826 Data Adopter Unit with Communication 
Adapter) 

Other Devices 

World Trade teleprinters that use CCiTT No.2 or 
No.5 code an leased point-to-point lines. 

• Terminals using the following line control disci
plines: AT&T 83B3 or WU 115A .tart-stop code, 
over point-to-point or multipoint leased telegraph 
lines: AT&T CPT-TWX (33/35) start-stop code 
over switched lines. 

Attachment of non-IBM terminals is under the pro
visions of the IBM Multiple Supplier Systems Policy. 
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Device Configurations Supported by TCAM (cont'd) 

Audio 
Response 

Channel Type TCU Unit Line Type 

IBM 3705 IBM 3705 
IBM 2701 IBM 2702 IBM2703 EP NCP 
Data Trans- Trans- Comm Comm 

Multi- Adopter mission mission Con- Con- IBMmO Non-
Station Type plexer Selector Unit Control Control troller troller Model 3 Switched Switched Notes 

Auto The IBM Digital Time Out IBM 1030 Data Poll X X X X X 
Collection Sy.;tem feature cannot be attached 

X X X X X X through on IBM 2701 TCU. 

Auto 
IBM 1050 Data Poll X X X X X 
Communication Sy.;tem 

X X X X X X X X 
Auto 

IBM 1060 Data Poll X X X X X 
Communication Sy.;tem 

X X X X X X 

IBM 2260-2848 Display 
X Complex (Remote) X X X 

IBM 2260-2848 Display 
X X Complex (Local) 

IBM 2265-2845 Display 
X Complex (Remote) X X X 

IBM 2740 Modell Auto Two Types: 
Communication Poll 2740 with station control 
Terminal X X X X X 2740 with station control and 

record checking 

Four Types: 
2740 basic 

X X X X X X X 2740 with station control 
2740 with record checking 
2740 with station control 
and record checking 

Four Types, all with dial: 
2740 

X X X X X X 
2740 with transmit control 
2740 with record checking 
2740 with transmit control 
and record checking 

IBM 2740 Model 2 Auto Four Types: 
Communication Poll 2740 
Terminal X X X X X X 

2740 with record checking 
2740 with buffer receive 
2740 without bufFer receive 
(requires lines slowdown feature) 

Four Types: 
2740 

X X X X X X 2740 with record checking 
2740 with buffer receive 
2740 without buffer receive 

Section 7: BTAM/TCAM 7-27 



Device Configurations Supported by TCAM (cont'd) 

Audio 
Response 

Channel Type TCU Unit Line Type 

IBM 3705 IBM 3705 
IBM 2701 IBM 2702 IBM2703 EP NCP 
Data Trans- Trans- Comm Comm 

Multi- Adopter mission mission Con- Con- IBMmO Non-
Station Type plexer Selector Unit Control Control troller troller Model 3 Switched Switched Notes 

Auto The IBM Digital Time Out IBM 1030 Data Poll X X X X X 
Collection Sy.;tem feature cannot be attached 

X X X X X X through on IBM 2701 TCU. 

Auto 
IBM 1050 Data Poll X X X X X 
Communication Sy.;tem 

X X X X X X X X 
Auto 

IBM 1060 Data Poll X X X X X 
Communication Sy.;tem 

X X X X X X 

IBM 2260-2848 Display 
X Complex (Remote) X X X 

IBM 2260-2848 Display 
X X Complex (Local) 

IBM 2265-2845 Display 
X Complex (Remote) X X X 

IBM 2740 Modell Auto Two Types: 
Communication Poll 2740 with station control 
Terminal X X X X X 2740 with station control and 

record checking 

Four Types: 
2740 basic 

X X X X X X X 2740 with station control 
2740 with record checking 
2740 with station control 
and record checking 

Four Types, all with dial: 
2740 

X X X X X X 
2740 with transmit control 
2740 with record checking 
2740 with transmit control 
and record checking 

IBM 2740 Model 2 Auto Four Types: 
Communication Poll 2740 
Terminal X X X X X X 

2740 with record checking 
2740 with buffer receive 
2740 without bufFer receive 
(requires lines slowdown feature) 

Four Types: 
2740 

X X X X X X 2740 with record checking 
2740 with buffer receive 
2740 without buffer receive 
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Device Configurations Supported by TeAM (cont'd) 
Audio 
Response 

Channel Type TCU Unit Line Type 

IBM 3705 IBM 3705 
IBM2701 IBM 2702 IBM27(l3 EP NCP 
Data Trans- Trans- Comm Comm 

Multi- Adapter mission mission Con- Con- IBMmO Non-
Station Type plexer Selector Unit Control Control troller troller Model 3 Switched Switched Notes 

IBM 2741 
Communicatian X X X 
Terminal 

XI X X X X 

IBM 1130 Computing 
X System X X X X X X BSC transmission 

IBM 1800 Data 
Acquisition System X 

IBM 27fIJ Optical 
X X 

Attached to a 2740 Modell with 
Image Unit record check i ng 

IBM 2770 Data 
Communication 

X X X X X X X 
System SSC transmission using either 

ASCII or EBCDIC code 

IBM 2780 Data 
X X X X X X X SSC transmission ASCII,' EBCDIC, 

Transmission Tenninal or 6-bit code 

IBM 2790 Data 
Communications X X X X X X X 
System 

IBM 2972 General 
X Banking Terminal 

IBM 3270 Information 
Display System X X X X X X 

IBM 3670 Brokerage BSC transmission using EBCDIC 
Communication X X X X X code 
System 

IBM 3735 Program- Either ASCII or EBCDIC 
mabie Buffered X X X X X X X 
Terminal 

IBM 3740 Data Entry BSC Transmission code TERM= 
System X X X X X X BSCI or TERM=BSC2 on 

TERMI NAl macro 

IBM 3780 Data BSC transmission using either 
Communication X X X X X X X ASCII or EBCDIC code 
Terminal 

IBM System 3 Code TERM=202A or TERM=202B 
X X X X X X X on TERMINAL. Macro inquiry/ 

response not supported 

IBM System 7 X 

IBM System/3fIJ 
X X X X X X X 

BSC transmission using either 
Model 20 ASCII or EBCDIC code 
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Device Configurations Supported by TeAM (cont'd) 
Audio 
Response 

Channel Type TCU Unit Line Type 

IBM 3705 IBM 3705 
IBM2701 IBM 2702 IBM27(l3 EP NCP 
Data Trans- Trans- Comm Comm 

Multi- Adapter mission mission Con- Con- IBMmO Non-
Station Type plexer Selector Unit Control Control troller troller Model 3 Switched Switched Notes 

IBM 2741 
Communicatian X X X 
Terminal 

XI X X X X 

IBM 1130 Computing 
X System X X X X X X BSC transmission 

IBM 1800 Data 
Acquisition System X 

IBM 27fIJ Optical 
X X 

Attached to a 2740 Modell with 
Image Unit record check i ng 

IBM 2770 Data 
Communication 

X X X X X X X 
System SSC transmission using either 

ASCII or EBCDIC code 

IBM 2780 Data 
X X X X X X X SSC transmission ASCII,' EBCDIC, 

Transmission Tenninal or 6-bit code 

IBM 2790 Data 
Communications X X X X X X X 
System 

IBM 2972 General 
X Banking Terminal 

IBM 3270 Information 
Display System X X X X X X 

IBM 3670 Brokerage BSC transmission using EBCDIC 
Communication X X X X X code 
System 

IBM 3735 Program- Either ASCII or EBCDIC 
mabie Buffered X X X X X X X 
Terminal 

IBM 3740 Data Entry BSC Transmission code TERM= 
System X X X X X X BSCI or TERM=BSC2 on 

TERMI NAl macro 

IBM 3780 Data BSC transmission using either 
Communication X X X X X X X ASCII or EBCDIC code 
Terminal 

IBM System 3 Code TERM=202A or TERM=202B 
X X X X X X X on TERMINAL. Macro inquiry/ 

response not supported 

IBM System 7 X 

IBM System/3fIJ 
X X X X X X X 

BSC transmission using either 
Model 20 ASCII or EBCDIC code 
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Device Configurations Supported by TCAM (cont'd) 

Audio 
Response 

Channel Type TCU Unit Line Type 

IBM 3705 IBM3705 
IBM2701 IBM 2702 IBM2703 EP NCP 
Data Trans- Trans- Comm Comm 

Multi- Adapter mission mission Con- Con- IBMmO Non-
Station Type plexer Selector Unit Control Control troller troller Model 3 Switched Switched Notes 

IBM System/360 Model 
X X X X X X X 

BSC transmission and point-to-
25 ond above point I ines only 

IBM System/370 Model X X X X X X X 
BSC transmission and point-to-

135 and above point lines only 

IBM System/370 Model 
135 Integrated 

X Communication 
i Attachment I I 

AT & T 83B3 Selective 

I 
I 

Calling Station X X X X X X 
I 

X 
I 

Western Union Plan 
I 

I 
115A Outstations X 

! 
X X X X X X 

TWX Models 33 and 35 X X X 
I 

X i X X X Teletype terminals, dial service 
I (8 level code) 
I 

World Trade Telegraph X X X 
j 

X X X X 
Control unit must incorporate a 

Terminals WTTA 

Audio terminals X X X Example IBM 2721 Portable 
Audio Terminal 
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Device Configurations Supported by TCAM (cont'd) 

Audio 
Response 

Channel Type TCU Unit Line Type 

IBM 3705 IBM3705 
IBM2701 IBM 2702 IBM2703 EP NCP 
Data Trans- Trans- Comm Comm 

Multi- Adapter mission mission Con- Con- IBMmO Non-
Station Type plexer Selector Unit Control Control troller troller Model 3 Switched Switched Notes 

IBM System/360 Model 
X X X X X X X 

BSC transmission and point-to-
25 ond above point I ines only 

IBM System/370 Model X X X X X X X 
BSC transmission and point-to-

135 and above point lines only 

IBM System/370 Model 
135 Integrated 

X Communication 
i Attachment I I 

AT & T 83B3 Selective 

I 
I 

Calling Station X X X X X X 
I 

X 
I 

Western Union Plan 
I 

I 
115A Outstations X 

! 
X X X X X X 

TWX Models 33 and 35 X X X 
I 

X i X X X Teletype terminals, dial service 
I (8 level code) 
I 

World Trade Telegraph X X X 
j 

X X X X 
Control unit must incorporate a 

Terminals WTTA 

Audio terminals X X X Example IBM 2721 Portable 
Audio Terminal 
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Utility Programs - Listed by Class 8-2 
Guide to Utility Program Functions 8-3 

IBCDASDI 8-5 
IBCDMPRS 8-7 
ICAPRTBL 8-8 
IEBCOMPR 8-9 
IEBCOPY 8-10 
IEBDG 8-12 
IEBEDIT 8-15 
IEBGENER 8-16 
IEBISAM 8-18 
IEBPTPCH 8-19 

IEBTCRIN 8-21 
IEBUPDTE 8-26 
lEBA TLAS 8-29 
IEHDASDR 8-30 
IEHINITT 8-33 
IEHIOSUP 8-34 
IEHLIST 8-35 
IEHMOVE 8-36 
IEHPROGM 8-39 
IFHST A TR 8-42 

Definition of Operands 8-43 

Source Publications 

Section 8: Utilities 

Additional information is contained in OS/VS Utilities, GC35-0005. 
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Utility Programs - listed by class 

SYSTEM DATA SET INDEPENDENT 
Utility Programs Utility Programs Utility Programs 

IEHATLAS IEBCOMPR IBCDASDI 
IEHDASDR IEBCOPV I BCDMPRS 
IEHINITT IEBDG ICAPRTBL 
IEHIOSUP IEBEDIT 
IEHLlST IEBGENER 
IEHMOVE IEBISAM 
IEHPROGM IEBPTPCH 
IFHSTATR IEBTCRIN 

IEBUPDTE 

The utilities section is arranged in alphabetical order for easy reference. 

The control statement for the utility programs have the following standard format: 

I label I operation I operand I 
The label symbolically identifies the contral statement. When included, a lobel must 
begin in the first position of the statement and must be followed by one or more blanks. 
It can contain from one to eight alphameric characters, the first of which must be 
alphabetic. 

The operation identi fies the type of cantrol statement. It must be preceded and followed 
by one or more blanks. 

The operand is made up of one or more keyword parameters separated by commas. The 
operand field must be preceded and followed by one or more blanks. Commas, paren
theses, and blanks can be used only as del imiting characters. 

A definition of operands table is located ot the bock of this section. It should be used, 
when needed, as a recall mechanism; it is not intended for use as tutoriol information. 
If you require additional information, refer to the source publication listed for this 
section. 
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Guide to Utility Program Functions 

Task 

Add 1 a password 
Analyze I tracks on direct access 

A~~gn alternate :1 to Q direct access volume 
tracks 
Bui Id I a generation index 

I a generation 

Catalog 

Change 

Compare 

Compress-in
place 
Connect 
Construct 
Convert to 
partitioned 

Convert to 
sequential 
Copy 

Create 

Delete 

I an index 
I a data set 

a Qeneration data set 
! data set oraonizalion 
i logical record length 
! vol urne serial number of direct access 
! volume 

a partitioned data set 
seauentia data sets 

1 a partitioned dota set 

I volumes 
records from MTST and MTDI input 

! Q sequential data set created as Q result 
I of an unload 
I sequential data sets 

a partitioned data set 
an indexed-sequential data set 
a catalog 
a direct access volume 

a partitioned data set 
, a vol ume of data sets 
; an indexed-sequential data set 
; cataloged data sets 

dumped data from tape to direct access 
job steps 

, members 

selected members 
i sequential data sets 

10 tape 
a library of partitioned members 
Q member 

a sequential output data set 
an index 

, an output job stream 
a password 
an index structure 
records in a portitioned data set 

Dump a direct access vol urne 
Edit MTDI input 
Edit and convert i a sequential dota set 
to partitioned 

Ut:lity Program 

IEHPROGM 
IEHATLAS, IEHDASDR, 
IBCDASDI 
IEHATLAS, IEHDASDR, 
IBCDASDI 
IEHPROGM 
IEHPROGM 
It ~KU<'>M 

IEHPROGM 
i IEHPROGM 
, IEBUPDTE 

IEBGENER 
I IEHDASDR 

IEBCOMPR 
IEBCOMPR 
IEBCOPY 

IEHPROGM 
IEBTCRIN 
IEBCOPY 

IEBUPDTE, IEBGENER 
IEBUPDTE, IEBCOPY 
IEBISAM, Itlm<.> 
IEHMOVE 
IEHDASDR, IBCDMPRS, 
IEHMOVE 

, IEBCOPY, IEHMOVE 
IEHMOVE 
IEBISAM 

, IEHMo/E 
IEHDASDR, IBCDMPRS 

, IEBEDI 
IEBGENER, IEBUPDTE, 
IEBDG 
IEBCOPY, IEHMOVE 
IEBGENER, IEHMOVE, 

I IEBUPDTE 
, IBCDMPRS 
i IEBUPDTE 
, IEBDG 

IEBDG 
IEHPRU<.>M 
IEBEDIT 

It PI{OGM 
IEBUPDTE 
IEHDASDR, IBCDMPRS 

, IEBTCRIN 
! IEBGENER, IEBUPDTE 

Edit and copy a job stream IEBEDIT 

Edit and list 
Edit and print 
Edit and punch 
Enter 
Exclude 

Expand 

Generate 
Get altemate 
tracks 

a sequential data set --fEBG-ENtR;lESOPDfE-
error statistics by volume (ESV) records IFHSTATR 

a procedure into a procedure librOrY IEBUPDTE 
a partitioned data set member from a copy ~ IEBCOPY, IEHMOVE 
operation 
a partitioned dota set 
a sequentia data set 
test dota 
on a direct access volume 

IEBCOPY 
IEBGENER 

.IEBDG 
I IEHDASDR, IBCDASDI, 
i IEHATLAS 
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Guide to Utility Program Functions (cont'd) 

Include 
Initio ize 
I nsert records 

label 
list 

load 

Merge 
Modify 
Move 

Task 

chonges to members Or sequential data sets 
a direct access volume 
into a partitioned dato set 
magnetic tape volumes 
a password entry 
a vo ume table of contents 
contents of direct access volume on system 
output device 
number of unused directory blocks and 
tracks 
partitioned directories 
the contents of the catalog (SYSCTlG 
data set) 

Utility Program 

IEBUPDTE 
IEHDASDR, IBCDASDI 
IEBUPDTE 
IEHINITT 
IEHPROGM 
IEHlIST 
IEHDASDR 

IEBCOPY 

IEHlIST 
IEHlIST 

I 0 previously unloaded partitioned data set IEBCOPY 
an indexed seQUential data set IEBISAM 
on unloaded dalo set IEHMOVE 
UCS and FCB buffers of a 3211 ICAPRTBl 
partitioned data sets IEHMOVE, IEBCOPY 
a partitioned or sequential dala sel IEBUPDTE 
a catalog IEHMOVE 
a valume of data sets IEHMOVE 
cataloged dalo sels I EHMOVE 

yartitioned data sets IEHMOVE 
sequential data sels IEHMOVE 

Password protect r~T~T-le:::-~eEpaa:::os;,,",,w,s",,,~~-"--rd.------.----+:~~~;.;::,,,,:,,,g,,,g7:~'------l 

Print 

Punch 

Read 
Reblock 

Recover 

Release 
Rename 

Renumber 
Replace 

Restore 

Scratch 

Uncatalog 
Unload 

Update 

Write 

list passwords IEHPROGM 
replace a password IEHPROGM 
a sequential dolo set IEBGENER, IEBUPDTE, 

IEBPTPCH 
partitioned data sets 
se ected records 

a partitioned data set member 
a sequential data set 
selected records 
T ope Cartridge Reader input 
a paritioned data set 
a sequential data set 

, data from defective tracks on direct access 
1 volumes 

IEBPTPCH 
IEBPTPCH 
IEBPTPCH 
IEBPTPCH 
IEBPTPCH 
IEBTCRIN 
IEBCOPY 
IEBGENER, IEBUPDTE 
IEHATLAS 

; a connected volume IEHPROGM 
I a partitioned data set member IEBCOPY, IEHPROGM 

logical records IEBUPDTE 
I a password IEHPROGM 

data on an alternate track IEHATLAS 
identically named members . IEBCOPY 

. logical records IEBUPDTE 
L members IEBUPDTE 
, records in a member IEBUPDTE 
! records in a partitioned data set ! IEBUPDTE, IEBCOPY 

! :::::: :=~ in a move or copy i :~~~~E, IEBCOPY 
i operation 

a dumped direct access volume from tape 'IBCDMPRS IEHDASDR 
a volume table of contents IEHPROGM 

. data sets ' IEHPROGM 
data sets IEHPROGM 
a partitioned data set ! IEHMOVE, IEBCOPY 
a sequentia data set IEHMOVE 

i an indexed sequenlial data set IEBI SAM 
~n place a partitioned data set • IEBUPDTE 
I fiR E~t;-ieSi;;th~-;;;p;;~Yi;o-;-CaTjT;b;;;i--':-:I"E:H::::IO::::::::SU'="P------1 
I IPl records and a program on a direct access I IEHDASDR 
I volume i 
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IBCDASDI 

IBCDASDI, an independent utility: 

.Assigns alternate tracks to a direct access volume • 
• Initializes a direct access volume. 

Jab Control Statements 

Because IBCDASDI is an independent utility, operating-system job control 
statements are not used. 

Control Statements 

JOB indicates the beginning of an IBCDASDI job. 

MSG defines an output device for operatar messages. 

DADEF defines the volume to be initialized. 

VLD contains information for constructing an initial volume 
label and for allocating space for additional labels. 

VTOCD contains informatian for controlling the location of the 
volume table of contents. 

IPLTEXT separates utility control statements from any IPL program 
(optional) text statements. 

GETALT assigns an alternate tr!lck on a volume. 

END indicates the end of an IBCDASDI job. 

LASTCARD used to end a series of stacked IBCDASDI jobs. 
(optional) 

VTOC Entries per Track 

Device 

2314 
2319 
2305-1 
2305-2 
3330 

VTOC Entries per Track 

25 
25 
18 
34 
39 
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IBCDASDI (cont'd) 

Format 

Name Operation Operands 

[label] JOB [user-information] 

[label] MSG I TODEV=xxxx 
, TOADDR=cuu 

[label] DADEF TODEV=xxxx 
, TOADDR=cuu 
[,IPL=YES] 
,VOllD=eerial } 

SCRATCH 
[,FLAGTEST=NO] 
[,PASSES=n] 
l,BYPASS=YES] 
[,MODEL=n] 

[label] VLD NEWVOllD=serial 
,VOLPASS=H} 

[,OWNERID=xxxxxxxxxx] 
[, ADD LABEL=n] 

[label] VTOCD STRTADR=nnnnn 

! 
,EXTENT=nnnn 

IPLTXT 
I 
I 

[label] GETALT TODEV=xxxx 
, TOADDR=cuu 
, TRACK=cccchhhh 
, VOllD=serial 
[,FLAGTEST=NO] 
[, PASSES=n] 
[,BYPASS=YES] 
[,MODEL=n] 

[label] END I [user-information] 

i LAST CARD I 
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IBCDMPRS 
IBCDMPRS, an independent utility: 

• Copies a direct access volume. 
• Copies dumped data from tape to a direct access volume. 

• Copies to tape. 
• Dumps a direct access volume. 
• Restores a dumped direct access volume from tape. 

Job Control Statements 

Because IBCDMPRS is an independent utility, operating-system job control 
statements are not used. 

Control Statements 

JOB begins a.~ I BCDMPRS job. 

MSG defines an output device for ope.ator messages. 

DUMP id",ntifies the volume to be dumped and the receiving volume. 

VDRL specifies the upper and lower track limits of a partial dump. 

RESTORE identifies the source volume whose data is to be restored and the 
receiving volume. 

END i indicates the end of an IBCDMPRS job. 

Format 

Name Operation 

[label] JOB 

[label] I MSG 

[label] DUMP 

[label] VDRL 

[label] RESTORE 

[label] END 

Operands 

[user-information] 

TODEV=xxxx 
, TOADDR=cuu 

FROMDEV=xxxx 
,FROMAD DR=cuu 
, TODEV=xxxx 
• TOADDR=cuu 
L VOLlD=seriaJ[,serialJ] 
[,MODE=mm] 
[,MODEL=n] 

BEGIN=nnnnn 
[, END=nnnnn] 

FROMDEV=xxxx 
,FROMADDR=cuu 
, TODEV=xxxx 
, TOADDR=cuu 
, VOllD=serial 
[,MODE=mmj 
[,MODEL=n] 

[user-i n format i en] 
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ICAPRTBL 

leAPRTBL, an independent utility: 

• Loads ues and FeB buffers of a 3211. 

Job Control Statements 

Because leAPRTBL is an independent utility, operating-system job control state
ments are not used. 

ControlS_ts 

JOB indicates the beginning of an ICAPRTBL job. 

OFN defines the address of the 3211. 

ues contains an image of the characters to be loaded into the UCS buffer. 

FeB defines the image to be loaded into the FCB. 

ENO indicates the end of an leAPRTBL job. 

Format 

Name Operotion Operands 

[label] JOB [user-information ] 

OFN AOOR=cuu, FOLO= {~} 

[ucsname] UCS ucs-image 

[fcbname] FCB LPI={n 

,LNeH=((I,c} [,(I,c} ... ]) 
,FORMENO=x 

[label] ENO [user-information ] 

ICAPRTBL Wait·StabI Codes 

Code Meaning Code Meaning " 
B01 Visually check the train image Bi2 Reeder not ready. 

printed on the 3211 . B13 Reader unit check (display low main 
B02 Missing control card or contral storage location 2 through 7 for sense 

card out of order. information) • 
B03 Incorrect JOB statement. B14 Reader channel error. 
B04 Incorrect DFN statement. B15 No device end an reader. 
805 Incorrect ues statement. B19 Printer not online. 
B06 Incorrect FeB statement. BIB Printer unit check (display low main 
807 Incorrect ENO statement. storage location 2 through 7 for sense 
BOA External interrupt. information) . 
BOB Program check interrupt. BIC Printer channel error. 
BOC Machine check interrupt. Bl0" No device end on printer. 
Bll Reader not onl ine. 

8-8 OS(VSl Programmer's Reference Digest 



IEBCOMPR 
IEBCOMPR, a data set utility: 

• Compares partitioned data sets. 
• Compares sequential data sets. 

Return Codes 

00 - successful completion. 
08 - unequal comparison - processing continues. 
12 - unrecoverable error - job step terminated. 
16 - a user routine passed a return code of 16 to IEBCOMPR - job 

step is term i noted. 

Job Control Statements 

liname 
II 
IISYSPRINT 
IISYSUTl 
I/SYSUT2 
IISYSIN 

1* 

JOB 
EXEC 
DD 
DD 
DD 
DD 

PGM=IEBCOMPR 
data set definition (output messages) 
data set definition (input data set) 
data set definition (input data set) 

l~UMMYi 
"IEBCOMPR control statements" 

Note - If the input is sequential and no user exits are provided, the DUMMY 
parameter for the SYSIN DD statement is used. In this case, no utility 
control statements are required. 

Control Statements 

COMPARE indicates the organization of a data set. 

EXITS identifies the user exit routines to be used. 

LABELS indicates whether user labels are to be treated as data. 

Format 

Name Operation Operands 

[label] COMPARE TYPORG= 1 ~i 

[label] EXITS 1 [INHDR=routinename] 
[INTLR=rautinenamej 
[ERROR=routinename] 
[PRECOMP=routinename] 

[label] LABELS 
DATA= I ~~ l 

ALL 
ONLY 

I 1 If you code more than one operand, separate them with commas. 
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IEBCOPY 
IEBCOPY, a data set utility: 

• Compress-in-place, a partitioned data set. 
• Converts to partitioned, a sequential data set. 
• Converts to sequential, a partitioned data set. 
• Copies a partitioned data set. 
• Copies selected members. 
• Exe ludes a partitioned data set member from 0 copy operation. 
• Expands a partitioned data set. 
• Lists the number !,f unused directory blocks or tracks. 
• Loads a previously unloaded partitioned data set. 
• Merges partitioned data sets. 
• Reblocks a partitioned data set. 
• Renames a partitioned data set member. 
• Replaces records or selected members in a partitioned data set. 
• Unloads a partitioned data set. 

RetumCodes 

00 - indicates successful completion. 
04 - indicates a condition from which recovery may be passible. 
08 - indicates an unrecoverable error. The job step is terminated. 

Job Contral Statements 

//name 
//name 
//SYSPRINT 
//INPUT 
//OUTPUT 
//SYSUT3 
//SYSUT4 
//SYSIN 

JOB 
EXEC 
DO 
00 
DO 
DO 
DD 
DD 

PGM=IEBCOPY[, PARM='SIZE=nnnnnnnn (K J'J 
data .set defin ition (output message) 
data set definition (input data set) 
data set definition (output data set) 
data set definition (spill data set - optional) 
data set definit·ion (spill data set - optional) 

* 

"IEBCOPY control statements" 

/* 

The optional PARM infonnation in the EXEC statement is used to define the number 
of bytes used as a buffer. The nnnnnnnn can be replaced by one to eight digits. 
The K causes the nnnnnnnn to be multiplied by 1024. 

Contral Statements 

COPY indicotes the beginning of a C9PY operation. 

SELECT specifies which members in the input data set are to be copied. 

EXCLUDE specifies members in the input data set to be excluded from the 
copy step. 
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IEBCOPY (cont'd) 

Format 

Nome Operation Operands 

[label] I COPY OUTDD=ddname 

I 
[,INDD=(ddnamel[,ddnome2]... }] 

tddnamel [,ddname2] [, (ddname2,R)]... * 
«ddnomel, R)[,ddname2] ... ) 

[,LlST=NO] 

*The I NDD parameter may appear on a separate card; 
if this option is selected, the I NDD parameter is not 
preceded by a comma (,). 

-_ ... _ .. 

rome... } 
[label]: SELECT MEMBER= [0 (name"R) ... [)] [, ... ] 

[(] name,newname[,R] ... [)] 

I 

[label] EXCLUDE 
i 

MEMBER=[{]memberncrne 1 [, membemcrne2] ••• [)] 
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IEBDG 
II::BDG, a data set utility: 

• Converts to sequential, an indexed sequential data set. 
• Copies or creates members. 
• Creates a sequential output data set. 
• Generates test data. 

Rflturn Cades 

00 - successful completion. 
04 - a user routine returned a code of 16 to the IEBDG program. The job 

step is terminated at the user's request. 
08 - an error occurred while processing a set of util ity control statements. No data is 

generated following the error. Processing continues normally with the next set of 
utility control statements, if any. 

12 - indicates that an error occurred while processing an input or output data set. The 
job step is terminated. 

16 - an error occurred from which recovery is not possible. The job step is terminated. 

Job Control Statements 

liname 
II 
IISYSPRINT 
IISEQIN 
IlpARIN 
115 EQO UT 
IlpAROUT 
IISYSIN 

1* 

JOB 
EXEC 
DD 
DD 
DD 
DD 
DD 
DD 

parameters 
PGM=IEBDG[, PARM=LI NECNT=nnnn] 
data set definition (output message) 
data set definition (sequential input - optional) 
data set definition (partitioned input - optional) 
data set definition (sequential output - optional) 
data set definition (partitioned output - optional) 

{~ATA} 
"IEBDG control statements" 

The optional PARM information in the EXEC statement is used to specify the 
number of lines to be printed between headings in the message data set. The 
nnnn is a four-digit decimal number that specifies the number of lines (0000 to 
9999) to be printed per page of output listing. 

The DSNAME parameter for the PARIN and PAROUT DD statements can be 
coded as DSNAME=setncme (membername). 

Control Statements 

DSD specifies the ddnames of input and output data sets. 

FD defines the contents and lengths of fields to be used in creating 
output records. 

CREATE defines the contents of output records. 

REPEAT specifies the number of times a CREATE statement or grCJp of 
CREA TE stotements are to be used in generating output records. 

END marks the end of a set of IEBDG utility control statements. 
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IEBDG (cont'd) 
IBM Supplied Patterns 

Type 

Alphameric 

Alphabetic 

Zoned Decimal 

Packed Decimal 

Binary Number 

Collating Sequence 

Rondon Number 

Expressed in Expressed in 
Hexadecimal Printable o,aracters 

C1 C2 ••• E9 FO ••• F9 ABC ••• Z 0 ••• 9 

C1 C2 ••• E9 ABC ••• Z 

FOFO ••• FOFl 00 ••• 01 

oooo ••• OOlC 
(P05itive ~m) 
0000 ••• 0010 
(Negative pattern) 

00 ••• 01 
(Pooitive pattern) 
FF ••• FF 
(Negative pattern) 

Nat applicable 

Not applicable 

40 ••• F9 bi .«+1&1$*);, -I, % >?:'@'=" 
A ••• Z 0 ••. 9 -

Random hexadecimal I Not applicable 
digits I 

Note: A packed-decimal or binary number is right-alfgned in the defined field. 

Format 

Nane Operation Operands 

[label] DSD OUTPUT=(ddname) 

[label] .FD 

[, I NPUT=(ddnane, " .)1 

NAME=nane 
,LENGTH=length-in-bytes 
[, STARTLOC=starting-byte-locationJ 

{

'character' ~ -~.- -} 
[,FILL= ] 

X'2-hexodecimat-digits'" 
[, FORMAT';pattem*[, CHARACTER=characterll 

{

'Character-string' } -
[, PICTURE=length, P'decimcl-number' ] 

B'decimal-number' 
[,SIGN=sign] 
[,ACTlON=actionJ*' 
[, I NDEX=number[, CYCLE=numbe~1 [, RANGE=numberll 
[,INPUT=ddncmeJ 
[, FROMLOC=number] 

• specifies IBM supplied patterns - see table below. 
**specifies how the contents of Q defined field are to be altered - see table below. 

[label I CREATE 1 [QUANTlTY=number! 

{

'character' l 
[FILL= (J 

X'2-hexadecimal-digifs'J 

{

ddnane } 
[I NPUT= ] 

SYSIN[(cccc)] 
( I character-string' } 

[PICTURE=length,startloc,~ P'decimal-number' I 
t B'decimal-number' 

{

nane 1 
[NAME= ~~=~i~~;':';~eJ,name2 ••• ) ••• ) jl 
[EXIT=routinename] 

/
. , Use at leasr one of the optional paameters. If you code more thon 

one operand I separate them wi th CO~_~.S. 
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IEBDG (cont'd) 

Format (cont'd) 

Format = 

FORMAT=.oN -
FORMAT=2') -
FORMAT=PD -
FORMAT=CO -
FORMAT=BI -
FORMAT=Al-
FORMAT=RA --

QUANTITY=number[, CREA TE=numberl 

alphameric. 
zoned decimal, 
packed decimal. 
collating sequence, 
binary. 
alphabetic. 
random binary number. 

Action = 

ACTlON=Sl - shift left. 
ACTION=SR -- shift right. 
ACTlON=Tl-- truncate left. 
ACTlON=TR -- truncate right. 
ACTlON=RO -- roll. 
ACTION=WV --wove. 
ACTlON=FX - fixed. 
ACTlON=RP -- ripple. 
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IEBEDIT 
IEBEDIT. a data set utility: 

• Copies job steps. 
• Creotes an output job stream. 
• Edits ond copies a job stream. 

Return Codes 

00 - successful completion. 
04 - indicates that an error occurred. The output data set may not be usable 

as a job stream. Processing continues. 
08 - indicates that an unrecoverable error occurred while attempting to process 

the input, output, or control data set. The job step is terminated. 

Job Control Statements 

Iiname 
II 
IISYSPRINT 
IISYSUTl 
IISYSUT2 
IISYSIN 

JOB 
EXEC 
DD 
DD 
DD 
DD 

PGM=IEBEDIT 
data set definition (output message) 
data set definitian (input data set) 
data set definition (output data set) 

"IEBEDIT control statements" 

1* 

Control Statements 

EDIT ! indicates which step or steps of a specified job in the input 
data set ore to be included in the output data set. Any number 

Format 

Nome 

[label] 

I 

of EDIT statements can be included in an operation, thus including 
selected jobs in the output data set. 

Operation Operands 

EDIT 1 [START=jobname] 

[ (POSITION}] 
TYPE=11 NCLUDE 

EXCLUDE 

[STEPNAME- ({name } [ {name }J )J 
- name-name , name-name I ••• 

[NOPRINT] 

11 If you code more than one operand, separate them with commas. 
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IEBGENER 
IEBGENER. a data set utility: 

.• Changes logical record length. 
• Converts to partitioned, sequential data sets. 
• Copies members. 
• Copies sequential data sets. 
• Edits and converts to partitioned, a sequential data set. 
• Edits and copies a sequential dota set. 
• Expands a sequential data set. 
• Prints a sequential data set. 
• Reblocks a sequential data set. 

RlflumCodes 

00 - successful completion. 
04 - probable successful completion. A warning to the user is written. 
08 - processing was terminated after the user requested processing of 

user header labels only. 
12 - an unrecoverable error has occurred. The job step is terminated. 
16 - a user routine has passed a return cade of 16 to the IEBGENER 

program. The job step is terminated. 

Job Control Sta1ements 

Iiname 
II 
IISYSPRINT 
IISYSUTl 
IjSYSUT2 
IISYSIN 

JOB 
EXEC 
DD 
DD 
DD 
DD 

parameters 
PGM= IEBGENER 
data .et definition (output ""'<sage) 
data set definition (input data set) 
data set definition (output data set) 
parameters 

"IEBGENER control statements (when required)" 

I" 

Control Stammenn 

GENERATE used to indicate the number of member nome. and alias 
names, record identifiers, literols, and editing information 
contained in the contra I data set. 

EXITS I used to indicate that user rautines are provided. 

LABELS used to specify user-label processing. 

MEMBER used to specify the member name and alias of member of a 
partitioned data set to be created. 

RECORD used to define a record group to be processed a'ld to 
supply editing information. 
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IEBGENER (cont'd) 
Conversion Table 

Code Conversion 

PZ Packed to unpocked decimal made 

ZP Unpocked to pocked decimal made 

HE H- set BCD to EBCDIC made 

* If l is odd, C is 1/2; if l is even, C is I. 

Output length 
(input length = l) 

2l-1 

(Lj2)+C* 

Nate: PZ type (packed to unpocked) conversion is impossible for pocked 
decimal records longer than 16K bytes. For ZP type (unpocked to pocked 
conversion, the normal 32K byte maximum applies. 

If no conversion is specified, the field is moved to the output area without 
change. 

When the ZP porameter is specified, the conversion is performed in place. 
The original unpocked field is replaced by the new pocked field. Therefore, 
the ZP porameter must be omitted from subsequent references to that field. 
If the field is needed in its original unpocked form, it must be referenced 
prior ta the use of the ZP porameter. 

Format 

Name Operation Operands 

lIabell GENERATE I [MAXNAME=n] 
[MAXFLDS=n] 
[MAXGPS=n) 
[MAXLlTS=n) 

Uabel) EXITS I I IINHDR=rautinenamel 

I [OUTHDR= routinename] 
I IINTLR=routinename] 

I OUTTlR= rautinenamel 
[KEY=routinenamel 
[DATA = routinenarnej 
[IOERROR=routinenamel 
[TOTAL= (routinename,size)1 

lIabeJ] LABELS DATA~l~~ I 
ALL 
ONLY 
INPUT/ 

[Jabel] MEMBER NAME=(norne[,aliasl ••• ) 

[JabeJ] RECORD [ IDENT·(I .. ,", '_', ;","'-I=';~) ] 

I 
FIELD= ([length] ,[input-Iacation- or- 'literal 'I, [conversion], 
[output-location]) ••• 

I LABELS=n 

I I If you code more than one operand, separate them With commas. 
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IEBISAM 
IEBISAM, a data set utility: 

• Converts to sequential, a partitianed data set. 
• Copies an indexed sequential data set. 
• Loads an indexed sequential data set, 
• Unloads an indexed sequential data set. 

Return Codes 

00 - successful completion. 
04 - a return code of 04 or 12 was passed to the IE81SAM program by a user routine. 
08 - the program terminated operation because an error condition was encountered 

during processing. 
12 - a return code other than 00,04,08, or 12 was passed from a user routine to 

the IE81SAM program. The job step is terminated. 
16 - the program terminated operation because an error condition was encountered 

during processing. 

Job Control Sta1Bments 

Iiname J08 
II EXEC 

IISYSPRINT DO 
IISYSUTI DO 
IISYSUT2 DO 
1* 

PGM=IEBISAM, PARM=j COPY l' 
UNLOAD 
LOAD 
PRINTL 

.'PRINTL(, Nl (, EXIT=routinenameJ' 
data 5et definition (outpufines5Cges) 
dato set definition (input data ... t) 
dota ... t definition (output data set) 

The PARM parameter on the EXEC statement is used to contral the execution of 
IEBISAM. 

Control Statements 

The IEBISAM progrom is controlled by job control statements. 
No util ity control statements are required. 
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IEBPTPCH 
IEBPTPCH. a data set utility: 

• Edits and prints a sequential data set. 
• Edits and punches a sequential data set. 
• Prints a sequential data set. 
• Prints partitioned data sets. 
• Prints selected records. 
• Punches a partitioned data set member. 
• Punches a sequential data set. 
• Punches selected records. 

Return Cades 

00 - indicates successful completion. 

I 04 - indicates that either a physical sequential data set is empty or a 
partitioned data set has no members. 

08 - indicates that a member specified for printing does not exist in the 
input data set. Processing continues with the next member. 

12 - indicates that an unrecoverable error occurred or that a user routine 
passed a return code of 12 to IEBPTPCH. The job step is terminated. 

16 - indicates that a user routine passed a return code of 16 to IEBPTPCH. 
The job step is terminated. 

Job Control Statements 

Iiname 
II 
IISYSPRINT 
//SYSUTI 
//SYSUT2 
//SYSIN 

JOB 
EXEC 
DD 
DD 
DO 
DO 

PGM=IEBPTPCH 
data set definition (output message) 
data set defin iti on (input data set) 
data set definition (output data set) 

"IEBPTPCH control statements" 

/* 

Control Statements 

PRINT specifies tha~ the data is to be either printed or punched. 

PUNCH 

TITLE 

EXITS 

MEMBER 

RECORD 

LABELS 

specifies that a title is to precede the printed or punched data. 

specifies that user routines are provided. 

specifies that the input is a partitioned data set and that a 
selected member is to be printed or punched.. 

specifies whether editing is to be performed, that is, records 
are to be printed or punched to non-stondard specifications. 

specifies whether user labels are to be treated CIS data. 
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IEBPTPCH (cont'd) 
Format 

Name Operation Operands 

[label] PRINT 1 [PREFORM=A] 
PUNCH PREFORM=M 

[TYPORG=~ ] 
TYPORG=PO l TOTCONV=XE] Applicable to a PRINT or 
TOTCONV=PZ PUNCH operation. 

[CNTROL=n] 
[STRTAFT=nJ 
[STOPAFT=nJ 
[SKIP=nJ 
[MAXNAME=nJ 
[MAXFLDS=n] 
[MAXGPS=n] 
[MAXLlTScnJ 

[lNITPG=n] Applicable only to a PRINT 
[MAXlINE=nJ operation. 

[CDSEQ=n] Applicable only to a PUNCH 
[CDINCR=n] operation. 

[label] TITLE ITEM=('title' [,output-looat:onJ) [,ITEM .•• ] 

[label] EXITS 1 [I NHDR=routinename] 
[I NTLR=routinename] 
[I NREC=routinename] 
[OUTREC=routinename] 

[label] MEMBER { NAME=membemame } 
NAME=aliasname 

[label) RECORD I [IDENT=(length, 'name', input-location)] 
[FIELD=(length, [input-location], [Conversion],] 

[output-location]) [,FIELDs ..• ] 

[label] LABELS 
DATA= !~~ 1 

ALL ~ 
ONLY 

Convenion Table 

I Output Length 
Code I Conversion (Where L is the Input Lengt~) 

PZ Packed to unpocked decimal 2L-l 
mode 

--
XE Alphameric to hexadecimal 2L 

representation 

II If you code more than one operand, separate them with commas. 
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IEBTCRIN 
IEBTCRIN. a data set utility: 

• Constructs records irom MTST and MTDI input. 
.. Edits MTDI input. 
• Reads Tape Cortridge Reader input. 

Return Codes 

00 - normal termination. 
04 - warning message issued; exeQJtion permitted. Conditions leading ta issuance 

of this code are: (J) SYSPRINT, SYSIN, SYSUT2, or SYSUT3 DO statements 
missing and (2) DCB paraneters missing in SYSUT2 or SYSUTJ DO statements. 

12 - Diagnostic error message issued; execution terminated. Conditions leading to 
issuance of this code are: (1) SYSUTI DO statement missing, (2) conflicting 
DCB parameters in 00 statements, and (3) invalid or confiicting utillty control 
statements. 

16 - Terminal error message issued; execution terminated. Conditions leadir,g to 
issuance of th1s code are: (I) permanent input/output errors (root including 
data checks on the TCR), (2) unsuccessful opening of data sets, (3) requests 
for termination by user exit routine, (4) insufficient storage available for 
execution, and (5) user exit routine not found. 

Job Control Statemen1s 

liname 
II 
IISYSPRINT 
IISYSUTI 
IISYSUT2 
/ISYSUT3 
IISYSIN 

JOB 
EXEC 
DO 
DD 
DO 
00 
DO 

PGM=I EBTCRI N 
data set reference (oc.:tpui messages) 
dota set definition (input dota set) 
dota set definition (output data set-valid records) 
doto set definition (output data set-error records) 

nlEBTCRIN control statements" 

1* 

Special Purpose Codes 

MTDI Codes 

X'OO' (LZ) 
X'lI' (OUP) 
X'I2' illS) 
X'IS' (CAN) 
X'IO' (GS) 

MTST Codes 

I X'IO' (cr) 

" 

X'II' (sw) 
X'I3' (fd) 

X'IE' 
X'3C' 
X'71' 
X'72' 
X'73' 

X'I4' 
X'I5' 
X'I7' 

(VOK) 
(RM) 
(PI) 
(P2) 
(P3) 

(CR) 
(SW) 
(FO) 

X'74' (P4) 
X'75' (PS) 
X'76' (P6) 
X'77' (P7) 
X'7S' (PS) 

X'51' (as) 
X'S5' (AS) 
X'SO' (sre) 
X'Sl'through X'FF' 

The special purpose codes listed are used by IEBTCRIN when constructing 
records. Use of these ccaes causes a message to be issued and the utility to 
be terminated. 
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IEBTCRIN (cont'd) 

MTDI Cc>des From TCR ... ] 
.~ :l! 

00 01 

i "0 
00 01 10 11 00 01 10 11 00 

;;; 1 0 1 2 3 4 5 6 7 I B 

0000 0 LZ SP & -

0001 1 OUP ! PI 

0010 2 LZS P2 

0011 3 ; P3 

0100 4 P4 

0101 5 P5 

0110 6 I P6 

0111 7 I P7 

1000 B CAN i P8 

1001 9 ED 

1010 A ~ ! 

1011 B $ 
, 

1100 C RM < % @ 

1101 0 GS ( ) ! 

1110 E ivm + ; > = 

1111 F I : I .... ? 

This figure r8pflHenh the character set and control 
codes as read from an MTDI created ccriridge. 

10 

01 

9 

10 

A 

: 

i 
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11 

11 00 01 10 

B C 0 E 

0 062 

A J 

B K S 

C L T 

D M U 

E N V 

F a w 

G P I X 

H Q y 

I R I Z 

11 

F 

0 

1 

1 

3 

4 

5 

6 

7 

B 

9 

! 

Bit Positionl 0,1 

Bit Positions 2,3 

First Hexadecimal Digit 

Special Control, 
LZ ~ L.ft z.ro Fill 
DUP • Duplicule 
LZS = L.iI zero .tort 
ED = fnd 0010 
GS = Grwp 5eparolor 

Start of Re_d (SOR), 
PI = "'- I.vet 1 
P2 ~ Program l.veI 2 
P3 = Program levol 3 
P~ = Program 1 ••• 1. 
P5 = Program 1 ... 1 5 
P6 = Progrom 1 ... 1 6 
P7 = Program 1 ... 1 7 
P8 = PYasrom 1 ... 1 8 
CAN = Concol 

End of Record (EaR}. 
RM == Record mark 
VOK= Verify OK 



IEBTCRIN (cont'd) 

·CD 

" 0 

::. 1 MTST Codes fTan TeR 

i r------,-------,-------,-------, 
~ ~ 00 01 10 I 11 Ba,Pas;';"", 0,1 

J? j 00\ Ol! Wi 11. 00101\10 11 00101 10111\ 001 01 10 11 BaPas;';ons2,~ 

..-<;;---.--t_o-jl_l_!:-2,!r--3-+4_t-!; _s+-16+--+8_+-19-+1 A_+ IB_+!I _C-+ il_D-+-E-+-F-j F;r.;' Hexadec;mal D;9;' 
OOOO[OI·!o,ISIO 11mb l ' ,,,01 I 
~n'Wi6:9 -los;; wi' ! 

1°100 4: Z ! CR 1%: ) : 0 ! TA~· S SRC I I, 
i i i I ! 

I 

i ! I 

I 
! 
I 

I 

iOOI ' 9 ! 3 i" i 8!, 'v i ! i \ i 
, : !' - : -T--:-'-jl-'--' -:-, --+-----+-'-t--!I---~-!-+--i 

1010 , A i xi, I d I I i 9 , ;: / ' , 

! 

t 1100 : C : ~! i & ' S ; M lssp ,R ; 0 ! cr and CR = Carrier 

1 1101 I D ! I ! 5T ; jI: : V: ! A i" .;..; ---+_1, -_:~:~~~~!-i' _-....,'-_--l-j SIN and SW = s':;~;: :: 

11011 ; B : u ! Tei If istx, : :! I 

~
' : I I : I I I fdandFD=Feedcode 

1 no ~,' E : X: I,' ::> ',' l :,: G: I,': i ? i I st and 51 = stop code 

;;'1 iF. U I i C I i F !STxi ,I I ! :ba;,;dA~~~~::1: 

1l1is figl>re reoresents the maracter set and r.ontrol 
('ode:; os read froo: on MrST created cartridge. 

search 
'P and SP = Space 
b'f' and SSP = Backspace 
srx and STX = Slap transfe, 
src ald SRC =. Search 
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IEBTCRIN (cont't) 

0. 
.... 0 
.,' "0 

E 
." .~ 

MTST Cod .. after Tra",lation by IEBTCRIN 
wilil TRANS = STDCL 

.. ; J I---~..,..:.:OO:.....----+~.-;O~I -.--+---,.--:.1 O;-~+--r-_I;..:.I-,--! Bit Position. 0, I 

00 01 10 11 00 01 10 11 00 011 10 11 00 01 10 11 ~ Bit Positions 2,3 

1 a; 
,...--,...:...JI---0 +-1-+-=2--1-3--+-_4 +-5+6-+-7--+-..:..8 +9-.1i_A--+-B=-+...:.C+D-+-E-+---1F First Hexadecimal Digit 

! 0000 0, SP & -

0001 II / a i A J 

0010 21 STX b k s B K S 2 

0011 3 c I C L T 3 

0100 4 d m u D M U • 

0101 5 TAB 

0110 6, BSP f 0 W F 0 W: 6 

0111 7 9 P x G P I X 7 

1000 81 i h q y I H QiY 8 

1001 9 I r z R Z 9 

1010 A ~ I 

1011 B S I, 

1100 C I· % :g; TAB = Tab code 
1------+-t--I---+-+--+----+-+--.1--I---+-+-+--+---+--.1-f----1 CR ': Carrier return 

1101 D CR asp 7 Ilockspcce 
1------+--+--I---+-+-+---+-+-=---i-+-+-+-+-+--+-!-f----1 SRC = Search 

1110 E SRC 

1111 i F 

STX = Stop tran.fer 
~-+--I--I---_l_-I---+--+-+-!--I---+--I--+-+-j.--I-I---l SP ~ Spoce 

I 
Note: The STOUC option permits translating 

both lowercase o"d upperca~ alphabetic 
characters to uppercase. 
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IEBTCRIN (cont'd) 
Control Statements 

TCRGEN specifies whether MTDI or MTST input is to be processed and the 
type of processing to be performed. 

EXITS specifies any exit routines provided by the user. 

Format 

Name Operation Operands Comments 

[label] TCRGEN 1 
[ tTDI~ TYPE = MTST 

~ rouc ~J TRANS: STOLC valid only with TYPE=MTST 

~~~RAN) 
specification. 

~ fDITD}] Valid only with TYPE=MTDI l EDIT= EDITR 
NOEDIT specification. 

t 1 NOCHK I] Valid only with TYPE=MTOI and either VERCHK= VOKCHK\ 
an EDIT=EOITO or EDIT=EDITR 
specification. 

[MINLN=n] Valid only with TYPE=MTOI and either 
an EDIT=EDITD or EOIT=EDITR 
specification. 

[MAXLN=n] Default=120 

[REPLACE={ ~:~:}J 

[ERROPT={NORMAL}] This operand is ignored if a user routine 
NOERR is specified for the ERROR operand in the 

EXITS utility control statement. 

[labelJ EXITS 1 [ERROR=routine name] This exit is taken just prior to 
passing an error record to the 
error output data set (SYSUT3) 

[OUTREC=routine name] This exit is take~ just prior to 
passing a record to the normal 
output data set (SYSU12). 

[OUTHDR2=routine name] This exit is taken during the 
openirig of the SYSUT2 data set. 

[OUTHDR3=routine name] This exit is taken during the 
opening of the SYSUT3 data set. 

[OUTTLR2=routine name] This exit is taken during the 
closing of the SYSUT2 data set. 

[OUTTLR3=routine name] This exit is taken during the 
closing of the SYSUT3 data set. 

I 1 If you code more Than one operand, separate them with commas. 
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IEBUPDTE 
IEBUPDTE. a data set utility: 

• Changes data set organization. 
• Converts to partitioned, sequential data sets. 
• Converts to sequential, a partitioned data set. 
• Copies members. 
• Copies sequential data sets. 
• Creates a library of partitioned members. 
• Deletes records in a partitioned data set. 
• Edits and converts to partitioned, a sequential data set. 
• Edits and copies a sequential data set. 
• Enters a procedure into a procedure library. 
• Includes changes to members or sequential data sets. 
• Inserts records into a partitioned data set. 
• Modifies a partitioned or sequential data set. 
• Numbers records in a new member or in a partitioned data set. 
• Prints a sequential data set. 
• Reblocks a sequentia I data set. 
• Renumbers logical records. 
• Replaces logical records, members, records in a member, or 

records in a partitioned data set. 
• Updates in place, a partitioned data set. 

Return Codes 

()() - indicates successful completion. 
04 -.indicat~s that a control statement is coded incorrectly or used erroneously. 

If either the input or output is sequential, the job step is terminated. If 
both are partitioned, the program continues processing with the next 
function to be performed. 

12 - indicates an unrecoverable error. The job step is terminated. 
16 - indicates that a label-processing code of 16 was received from a user's 

label-processing routine. The job step is terminated. 

Job Control Statements 

Iiname JOB 
II EXEC 

IISYSPRINT DD 
IISYSUTl DD 
/ISYSUT2 DD 
IISYSIN DD 

PGM=oIEBUPDTE,PARM=(jNEW il,inhdri ,intlr]l 

/MOD\ 
data set definition (output messages \ 
data set definition (input data set\ 
data set definition (output data set: 

\* / 
i DATAl 

./ "IEBUPDTE control statements" 
(optional data or label statements) 

1* 
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I EBUPDTE (cont'd) 
Function Statements 

A function statement is used to initiate the utility operation. At least one function 
statement must be provided for each member or data set to be processed. A function 
statement contains: 

1 -2 Name Operation I Operands 

./ [Iabell I \ ADD 1 ! [LlST=ALL] 
REPL I: [SEQFLD =dd1] 

ICHANGEil [NEW=PO] Applicable to partitioned 
. REPRO . [NEW=PS] or sequential organization. 

: [MEMBER=cccccccc] 
[COLUMN=dd] 

I [UPDATE=INPLACE] 

! [INHDR=cccccccc] 

I 

[ INTLR=cccccccc] Applicable to sequential 
[OUTHDR=cccccccc] organization only. 
[ 0 un LR= cccccccc] 
[TOTAL= (routinename,size)] 

I [NAME=cccccccc] 
[ LEVEL=hh] Applicable to partitioned 
[SOURCE=x] organization only. 

i [SSI=hhhhhhhh] 

11 If you code more than one operand, separate them with commas. 

Detail Statements 

A detail statement is used with a function statement for certain appl ications, such as 
deleting or renumbering selected logical records. A detail statement canto ins: 

1-2 Name Operation Operands 

i 
{NUMBER1} [SEQ1=cccccccc] ./ i [label] Used with the NUMBER or 

DELETE [SEQ2=cccccccc] DELETE statement. 

I 

[SEQ1=ALL] 
[NEW1=cccccccc] Used anly with the NUMBER 
[I NCR=cccccccc] statement. 
[I NSERT=YES] i 

11 If you code more than one operand, separate them with commas. 

Data Statement 

A Data Statement is used with a Function statement, or with a Function statement an9 
a Detail statement. It contains a logical record used as replacement data for an exist
ing logical record, or new data to be incorporated in the output master data set. 

Label Statement 

The LABEL statement indicates that the following data statements are to be treated as 
user labels. These new user labels are placed on the output data set. The next Function 
statement indicates to IEBUPDTE that the last label data statement of the group has been 
read. The label statement contains: 
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I EBUPDTE (cont'd) 
ALIAS Statement 

An ALIAS statement creates or retains an alias in an output (partitioned) master directory. 
The ALIAS statement can be used with any of the function statements. Multiple 01 ias 
names can be assigned to each member. The ALIAS statement contains: 

Operand 

NAME=cccccccc 

ENDUP Statement 

An ENDUP statement can be used to indicate the end of SYSIN input to this job step. 
It serves as an end-of-data indication if there is no other indication. The ENDUP 
statement follows the last group of SYSI N control statements and contains: 

Operation 

ENDUP 
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IEHATLAS 
IEHATLAS, a system utility: 

• Analyzes tracks on direct access. 
• Assigns alternate tracks to a direct access volume. 
• Gets alternate tracks on a direct access volume. 
• Recovers data from defective tracks on direct access volumes. 
• Replaces data on on alternate track. 

Job Control Statements 

Iiname 
PGM=IEHATLAS II 

IISYSPRINT 
IISYSUTI 

JOB 
EXEC 
DD 
DD 

data set reference (output messages) 

IISYSIN DD 

data set definition (data set that contains the 
bad record) 

"IEHATLAS control statements" 

/* 

Control Statements 

The uti! ity control statement consists of either: 

TRACK=bbbbcccchhhhrrkkdddd[S] 

VTOC=bbbbcccchhhhrrkkdddd 

TRACK= 
specifies that an alternate track is to be assigned for a track that does 
not contain VTOC records. 

VTOC= 
specifies that an alternate track is to be assigned for a track that contains 
VTOC records. 
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IEHDASDR 
I EHDASDR, • system utility: 

,; Analyzes tracks on direct access, 
• Assigns alternate tracks to a direct access volume. 
• Changes the volume serial number of a direct access volume. 
• Copies a direct access volume. 

Copies dumped data from tape to direct access. 
Dumps a direct access volume. 

• Gets alternate tracks on a direct access volume. 
• Initializes a direct access volume. 
• Lists the cantents of a direct access volume on a system 

autput devi ce. 
• Restores a dumped direct access volume from tape. 
• Writes I PL records and a program on a direct acc .. s volume. 

Return Codes 

()() - indioates successful completion. 
04 - indicates that an unusual condition was encountered; 

however, the overall result is successful. A warning 
message is issued. 

08 - indicates that a specified operation did not camplete success
fully. An attempt is made to perform any additional operations. 

16 - indicates that either on error occurred upon invoking IEHDASDR, 
or IEHDASDR was unable to open the input or message dota set. 
The job step i. terminated. 

Job Contral Statements 

linome 
II 

IISYSPRINT 
Ilanyname 
Iitopename 
IISYSIN 

JOB 

PGM=I EHDASDR [PARM=' N=n' J 
• PARM='L1NECNT=xx' 
• PARM='L1NECNT=xx, N=n' 

DD data set definition (output messages) 
DD data set definition (direct acce .. device) 
DD data set definition (magnetic tape unit) 
DD • 

"IEHDASDR cantrol statements" 

1* 

The optional PARM information is used by the program to control I ine density 
on output listings, and to indicate the maximum number of operations of the 
same type that can be performed concurrently in the job step. 

L1NECNT=xx 
specifies the number of lines per poge in the listing of the SYSPRINT 
data set. The number xx is a 2-digit decimal number ranging from 
01 to 99. 

specifies a decimol number from 1 to 6. The number represents the 
maximum number of like functions that can be performed concurrently 
by the I EHDASDR program. 

Control Statements 

ANALYZE 

FORMAT 

LABEL 

used to analyze the recording surface to test for defective tracks, 
assign alternates for any defective tracks found, and format the 
vol ume to make it ready for use. 

used to make a volume ready for use without performing an analysis 
of the recording surface. 

used to change the volume serial number of a direct access volume 
and, optionally, to update the owner field. 
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I EHDASDR (cont'd) 
Control Statements (oont'd) 

GETALT 

DUMP 

RESTORE 

IPLTXT 

PUTIPL 

Format 

Nome 

[label] 

[labeJi 

Ilabel] 

[label] 

[label] 

used to essign an alternate track ·for a specified track. 

used to dump a single track, a group of tracks, or on 
entire direct access volume. 

used to restore a previously dumped direct access volume 
to a direct access device. 

signals the beginning of IPL program text statements. 

specifies that IPL records and a program are to be written 
on a direct access device. 

Operation Operands 

ANALYZE 1 TODD=(cuu, ••• J l 
TODD=(ddname, ••. J 

, VTOC=xxxxx 
, EXTENT=xxxxx 
[, NEWVO LlD=serial] 
[, PLDD=ddname] 

['FLAGTEST=I~b U 
r PASSES= {~,}] 
[,OWNERID=nome] 

[PURGE=l~U 

FORMAT TODD=(ddname, ... J 
, VTOC=xxxxx 
, EX TE N T =xxxxx 
[, NEWVO LlD=serial] 
I, PLDD=ddname] 
[,OWNERID=name] 

[,PURGE={~~ }] 

LABEL TODD=ruU } 
ddname 

,NE\'NOLlD=serial 
!.OWNERID=name] 

GETALT TODD=ddname 
, TRACK=:ccchhhh 

DUMP FROMDD=ddname 
, TODD=(ddname, ... J 
[ ,CPYVOLlD=I~bn 
[, BEGIN=cccchhhh] 
[, END=cccchhhh] 

[,PURGE= {Y~~}] 

[label] RESTORE TODD=(ddname, .•. J 
, FROMDD=ddname 

[ ,CPYVOLlD={~~}] 

[ ,PURGE={~~}] 

[label] IPLTXT 
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I EHDASDR (cont'd) 
format (cont'dl 

[label] PUTlPL FROMDD=ddname 
, TODD=ddname 

rPURGE={ ~~}J 

PURGE=YES - Operator Replies 

Reply Meaning 

U All unexpired data sets on the volume can be overwritten. 
(The operation continues.) 

The volume contains unexpired data sets that must nat be 
overwritten. (The operation is terminated.) 
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IEHINITT 
IEHINITT. a system utility: 

• Labels magnetic tape volumes. 

Return Codes 

00 - successful completion. A message data set was created. 
04 - successful completion. No message data set was defined by the user. 
08 - the program completed its operation but error conditions were encountered 

during processing. A message data set was created. 
12 - the program completed its operation but error conditions were encountered 

during processing. No message data set was defined by the user. 
16 - the program terminated operation because of error conditions encountered 

while atTempting to read the control data set. A message data set was 
created if defined by the user. 

Job Control Statements 

Iiname 
II 
IISYSPRINT 
Ilanyname 
IISYSIN 

JOB 
EXEC 
DD 
DD 
DD 

PGM=IEHINITT[,PARM=LlNECNT=nn] 
data set definition (sequential .output) 
data set definition (tape unit-labeling) 

"INIH control statement(s)" 

1* 

The optional PARM information on the EXEC statement specifies the number 
of lines to be printed between headings in the message data set. 

Control Statements 

The IEHINIH program uses an INIH utility control statement to provide contral 
information for a labeling operation. Any number of INIH utility control statements 
can be included for a given execution of the program. An identically named DD 
statement must exist for a utility control statement in the job step. 

Format 

Name Operati.on Operands 

label INIH SER=xxxxxx 
[, OWNER='cccccccccc[cccc] '] 
[, NUMBT APE=n] 

{,DISP=REWIND f 
,DISP=UNlOAD 

[, LABTYPE=AL] 
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IEHIOSUP 
IEHIOSUP. a system utility: 

• Updates TTR entries in the supervisor call library. 

Re1Um Codes 

00 - successful completion. 
12 - an unrecoverable error has occurred. The job step is terminated. 

Job Control Statements 

Iiname 
II 
IISYSUTl 
IISYSPRINT 

1* 

Control Statements 

JOB 
EXEC 
DD 
DD 

PGM=IEHIOSUP 
data set definition (object data set - SYS1.SVCLlB) 
data set definition (output messages) 

IEHIOSUP is executed or invoked with job control statements. No 
utility control statements are required. 

8·34 OS!VSl Programmer's Reference Digest 



IEHLlST 
IEHlIST. a system utility: 

• Lists a valume tabie of contents. 
• lists partitioned directories. 
• Lists the contents .of the cotalog (SYSCTLG) dota set. 

Return Codes 

00 - successful completion. 
OS - due to an error condition, a specified request was ignored. 

Process i ng cont i nues. 
12 - indicates that a pennanenr input/output error occurred. The job 

is tenninated. 
16 - indicates thot an unrecoverable error occurred while reading the 

dota set. The job is tenninated. 

Job Control Statements 

//name 
// 
//SYSPRINT 
//anynamel 
//anynarne2 
//SYSIN 

JOB 
EXEC 
DD 
DD 
DD 
DD 

parameters 
PGM=I EH LIST[, PARM='LlNECNT=xx') 
data set definition (output message) 
data set definition (pennanently mounted volume) 
dota set definition (mountable device type) 

"I EHLlST control statements" 

/* 

The optional PARM infonnation on the EXEC statement specifies the number 
of lines to be printed per page. The value of xx is a decimal number from 01 
through 99. 

Control Statements 

LISTCTLG used to request a listing of all or part of a catalog. 

LISTPDS used to request a directory listing of one or more partitioned 
data sets. 

LlSTVTOC used to request a listing of all or part of a volume table of 
contents. 

Format 

Name Operation Operonds 

[label) LlSTCTLG 1 [VOL=device=serial) 
[NODE=nane) 

[label) LlSTPOS 1 DSNAME=(narne[,nane) ••• ) 
[VOl=device=serial) 

~DUMP ( 
FORMAT 

[label] llSTVTOC 1 ~ DUMP ( 
FORMAT 

I 
[DATE=ddclyyJ 
[VOl=device=serial) 
[DSNAME=(narne[, name] ••• ) 

1 If you code mole than one operand, separate them with commas. 
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IEHMOVE 
IEHMOVE •• system utility: 

• Copies a catalog. 
• Copies a direct access volume. 
• Copies a partitioned data set. 
• Copies a volume of data sets. 
• Copies cataloged data sets. 
• Copies selected members. 
• Copies sequential data sets. 
• Excludes a partitioned data set member from a capy operation. I · Loads an unloaded data set. 
• Merges part'itioned data set>. 
• Moves 0 catalog. 
• Moves a volume of data sets. 
• Moves cata loged data set>. 
• tv\oves partitioned data sets. 
• Moves sequential data sets. 
• Renames moved or copied members. 
• Reploce5 selected members in a move or copy operation. 
• Unloads a partitianed data set. 
• Unloads a sequential data set. 

Return Cades 

00 - successful completion. 
04 - a specified function W(15 nat campletely successful. Processing continues. 
08 - a condition has occurred from which recovery i. possible. Processing 

continues. 
12 - an unrecaverable error has occurred. The job .tep is terminated. I 16 - impassible ta open the SYSIN or SYSPRINT data sat. 

Job Control Statements 

Iiname JOB 
II EXEC 

IISYSPRINT DD 
IISYSUTl DD 
Ilooyname 1 DD 
IIanyname2 DD 
Iitope DD 
IISYSIN DD 

parameters 

PGM=IEHMOVE [PARM- {'POWER=n' ~ 
'POWER=n, LI NECNT=xx' 
'lINECNT=xx' 

data set definition (output message) 
data set definition (work data set) 
data set definition (permanently mounted volume) 
data .et definition (mountable device type) 
data set definition (tope volume) 

"IEHMOVE control statements" 
1* 

The optional PARM information in the EXEC .tatement is used to allocate 
additional work .pace and/or cantrol line density an output listings. 

The POWER=n parameter is used to request that the normal amount of space 
for work area is to be increased n times. 

The lINECNT=xx parameter specifies the number of lines per page in the 
listing of the SYSPRINT data set. 

Control Statements 

MOVE DSNAME used to move a dota set. 

COPY DSNAME used to copy a data set. 

MOVE DSGROUP used to move a group of cataloged data sets. 

COPY- DSGROUP used to copy a group of cataloged data set>. 

MOVE PDS used to mave a partitioned data set. 
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IEHMOVE (cont'd) 
Control Statements (coot'd) 

COpy PDS used ta copy a partitioned data set. 

MOVE CATALOG used to move cataloged entries. 

COpy CATALOG used to copy cataloged entries. 

MOVE VOLUME used to move a volume or data sets. 

COpy VOlUME used to copy a volume of data sets. 

In addition, there are four subordinate control statements that can be used to modify 
the effect of a MOVE or COpy DSGROUP, MOVE or COPY PDS, or MOVE or COPY 
CATALOG operation. The subordinate statements and the control statements with 
which they con be combined are shown in the following table: 

Valid Combinations of Control Statements 

Utility Statements 

MOVE DSGROUP 
or 

COpy DSGROUP 

MOVE PDS 
or 

COpy PDS 

MOVE CATALOG 
or 

COPY CATALOG 

Format 

Name Operation 

[Iabell MOVE 

[label] COpy 

[label] MOVE 

Subordinate Statements 

INCLUDE 
EXa.UDE 

INCLUDE 
EXa.UDE 
REPLACE 
SELECT 

EXCLUDE 

Operands 

DSNAME=name 
, TO=device=list 
r,FROM=device=list l 
L,CVOL=device=seriaU 
[,UNCATLGl 
[,RENAME=namel 
[, FROMDD=ddname] 
[, TODD=ddname] 

DSNAME=name 
, TO=device=list 
r,FROM=device=list l 
L CVOL=device=seriaU 
[,UNCATLGl 
[,CATlG] 
[, RENAME=name] 
[, FROMDD=ddname] 
[, TODD=ddname] 

DSGROUP [=namel 
, TO=device=list 
[,CVOL=device=serial] 
[,PASSWORD] 
[,UNCATlG] 
[, TODD=ddnamel 
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IEHMOVE (cant'd) 
Format (cont'd) 

[label] COPY 

[label] MOVE 

[label] COPY 

[label] MOVE 

[Iabeli COpy 

Ilabel] MOVE 

[Iabeli COpy 

[labelJ INCLUDE 

[label] EXCLUDE 

[labelJ SELECT 

[label] REPLACE 

DSGROUP ["flamel 
I TO-=device=1 ist 
[,CVOL=device=serial] 
!, PASSWORD] 
L,UNCATLGi 
[,CATLG] 
[, TODD=ddname] 

PDS=name 
, TO=device=serial 

l
r ,FROM=deVice=serid] 
,CYOL::::device=serial 

[,EXPAND=nn] 
[,UNCATLG] 
[,RENAME=name] 
I,FROMDD=ddname] 
[, TODD=ddnome] 

PDS=name 
, TO=device=serial 

[
, F RO M=dev; ~e=ser i a I] 
,CVOL=device--seriol 

[,EXPAND=nn] 
[,UNCATLG] 
[,CATLG] 
[, RENAME=name] 
[, FROMDD=ddnameJ 
[, TODD=ddname] 

CATALOGI=namej 
, TO=device=serial 

[
,CVOL=deVice=seriaI1 
,FROM=device=seriaIJ 

[ ,FROMDD=ddnamei 
[, TOOD=ddname] 

CATALOG[=nameJ 
I TO=device=seriol 

[
,CVOL=deVice=""ial] 
, FROM=device=seriol 

[,FROMDD=ddnameJ 
[, TODD=ddnameJ 

VOLUME=device=serial 
, TO=device=1 ist 

[, PASSWORDJ 
[, TODD=ddname] 

VOLUME=device=.eria I 
I TO=device=list 
[,PASSWORD] 
[,CATLG] 
[. TODD=ddname] 

DSNAME=nome 
[, MEMBER--membernome] 

[
, FROM=device=\i,t ] 
, CYOl=device=5erial 

{ 
DSGROUP=name } 
MEMBER=membemame 

{ 
MEMBER=(name[ ,name] ••• J } 
MEMBER=«name. newname}l, (name,newnameJ] ••• J 

DSNAME=name 
,MEM8ER=membername 

[
, FROM=deVice=se<ial] 
• CVOL=device=serial 
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IEHPROGM 
IEHPROGM, a system utility: 

• Adds a password. 
• Builds a generatian -data -group index. 
• Bui Ids a generatian • 
• Builds an index. 
• Catalogs a data set. 
• Catalogs a generatian data set. 

I• Connects volumes. 
• Creates on index. 
• Deletes a password. 
• Deletes <rI index structure. 
• lists a password entry. 

, • Password - protects add, delete, list, or replace password operations. 
• Releases a connected volume. 
• Rena~ a partitioned data set member. 
• Renames a sequential or partitioned data set. I • Replaces a password. 
• Scratches a volume table of cantents. 
• Scratches data sets. 
• Uncatalogs data sets. 

Return Codes 

00 - successful completion. 

I 04 - a syntax error has been found in the name field of the cantrol statement or in the 
PARM field in the EXEC statement. Processing is continued. 

08 - a request for a specific operation has been ignored because of an invalid control 
statement or an otherwise invalid request. The operation is not performed. 

12 - an I/O error has been detected when trying to read or write from or onto 
SYSPRINT, SYSIN,or the VTOC. 

16 - an unrecoverable error has occurred. The job step is terminated. 

Job Cantrol Statements 

liname JOB 

II EXEC 

IISYSPRINT DO 
IIanyname1 DO 
IIanyname2 DO 
IISYSIN DO 

parameters r 
PGMoIEHPROGM PARMo'LINECNT=xx {PRINT }~ 

, 'NOPRINT J 
data set definition output message) 
data set definition (permanently mounted volume) 
data set definition (mountable device type) 

"IEHPROGM control statements" 

1* 

The optional PARM information on the EXEC statement is used to control the 
number of lines per page on the output listing and to suppress printing of 
utility control statements. The value xx is a 2-digit decimal number from 
01 through 99. 

Control Statements 

SCRATCH used to del.ete a data set or member from a direct access volume. 

RENAME used to change the name or alias of a data set or member residing 
on a direct access volume. 

CATLG used to generate an entry in the index of a catalog. 

UNCATLG used to remave an entry from the lowest level index of the cotalog. 

BLDX used to create a new index in the catalog. 

DLTX used to remove a low level index from the cotalog. 
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IEHPROGM (coot'd) 
Control Staulments (cont'd) 

BLDA used to assign an alias previously assigned to an index at the 
highest level of the catalog. 

DLTA used to delete an alias previol'sly assigned to an'index at the 
highest level of the catalog. 

CONNECT used to place an entry into on index at the highest level of 
the catalog. 

RELEASE used to remove an entry from the highest level index of a 
volume. 

BLDG used to build an index for a ge"eration data group and 
establish the action to be taken should the index overflow. 

ADD used to add a password entry into the PASSWORD data set. 

REPLACE used to repl ace information in a password entry. 

DELETEP used to delete an entry in the PASSWORD data set. 

LIST used to format and I ist information from a password entry. 

Format 

Nome Operation Operands 

[lobelJ I SCRATCH {DSNAME=name} 

I 
VTae 

,VOL=device= list 
I. PURGE] 
[ ,MEMBER=namel 
I,SYS I 

[label] RENAME DSNAME=name 
, VOL=device:iist 
,NEWNAME=name 
[ ,MEMBER=name I 

[label] I CATLG DSNAME=name 
,VOL=device=list 

I 
[ ,CVOL=device=serlaIJ 

[label] UNCATLG DSNAME=name 
[ ,CVOL=device=serial! 

[label) BLDX INDEX=name 
[ ,CVOL=device=serial\ 

jlabel) DLTX INDEX=name 
i ,CVOL=device=serial J 

[label] I BlDA INDEX=name 
,ALiAS=name 
I ,CVOl=device=seriol J 

[label) DLTA AlIA5=name 
[,CVOl=device=seri.,,1 J 

[label) ! CONNECT INDEX=name 
' VOl=device=serial 

! I,CVOl=device=serial) 
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IEHPROGM (cont'd) 

Format (cont'd) 

N"me Operotion Operonds 

[lobelJ RELEASE INDEX=nome 
[ ,CVOL=device=seriol J 

[lobelJ BLDG INDEX=nome 
,ENTRIES=n 

[ [,CVOL=device=seriol J 
[,EMPTY] 
[,DELETE] 

[lobelJ ADD DSNAME=nome 
[, PASWORD2=new- password J 
[ ,CPASWORD=control- password] 

I 
[, TYPE=code] 
[, VOL=device= list] 
[,DATA='user-dato'l 

[lobelJ REPLACE DSNAME=nome 
[,PASWORDl =current-password] 
[ ,P ASWORD2=new- password] 
[,CPASWORD=control-password] 
[ ,TYPE=code J 
[, VOL=device=list 1 
[,DATA='user-dato' J 

[lobelJ DELETEP DSNAME=nome 
[,PASWORD1=current-password I 
[,CPASWORD=control- password J 
[, VOL =device= list] 

[lobelJ LIST DSNAME=nome 
,PASWORD 1 = current- password 
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IFHSTATR 
IFHSTATR. a system utility: 

• Edits and lists error statistics by volume (ESV) records. 

Job Cantral Statements 

II 
II 
IISYSUTI 
IISYSUT2 

1* 

Control Statement$ 

JOB 
EXEC 
DD 
DD 

PGM=IFHSTATR 
data set definition (input data set) 
data set definition (output data set) 

IFHSTATR is controlled by job control statements. Utility control statements are 
not used. 
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Definition of Operands 

ACTION= action 

ADOR= 

ADOlABEl= 

ALIAS: 

BEGIN= cccchhhh 

BYPASS= YES 

CATALOG [=namel 

CATlG 

COl NCR= 

COSEQ 

CHARACTER= character 

CNTRL= 

specifies that the contents of a defined 
field are to be altered after the field's 
inclusion in an output record. 

specifies the channel number, c, and unit 
number, uu, of the 3211. 

specifies the total number of additional 
labels for which space is to be allocated. 
The value can be 1 through 7. 

specifies an unqualified nane to be assigned 
as the 01 ias, or specifies the unqualified name 
of the index alias to be deleted. 

specifies in hexodecimal a cylinder number, 
cccc, and head number, hhhh, that identifies 
the first track to be dumped. 

specifies a one- to five-byte reltative track 
address that identifies the first track to be 
dumped. 

specifies that no check is to be made for 
defective tracks. 

specifies the catalog entries to be moved 
or copied. 

specifies that the copied data set(s) is to 
be cataloged on its receiving volume(s} 
if it is a direct access volume. If a 
catalog does not exist on the receiving 
volume, it is created. 

specifies the increment to be used in 
generating sequence numbers. If 
COl NCR is omitted and CDSEQ is 
coded, 10 is assumed as an increment 
value ror sequence numbering. 

specifies the initial sequence number of a deck 
of punched cords. 

specifies the starting character of a field. 

specifies a control character for the output device 
that either indicates line spacing, or is used to select 
the stacker as fallows: 1 indicates single spacing or 
first stacker; 2 indicates double spacing or second 
stacker; and 3 indicates triple spacing. 
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Definition of Operands (cont'd) 

COLUMI\F dd 

CPASWORD= control-
password 

CPYVOLlD= YES 

NO 

CVOL= devir:e;:;: 
serial 

CYCLE= number 

specifies, in decimal, the starting column of a data I 
field within a logical record image. The field extends . 

~Ht;~~: i:fc~:e~:age. Column is valid oply when ! 
----IIi 

specifies the control password for the data set. 

I 
i 

~:::Satr~a!oa~er:~s~~~i;: t~~r:~~~~f~~~:ec: :fc~:~s I 
dumped volume. ! 

~:~i:i~;i:h::~es~~;~t:u:~~~ored volumes are to I 

.","~ .. , '-.1" '''' ~d '0'0.' •• 10' .. mb" l 
of the volume, catalog entry, or index to be operated I 
upon. I 

I 

specifies a number of output records that are treated ! 
as a group by the INDEX keyword. i 

~---------------------------------------------------~ 
DATA= ALL 

INPUT 

NO 

ONLY 

routinenome 

I user-datal 

YES 

DATE= dddn 

DELETE 

specifies that user labels are to be treated as data ! 

regardless of any return code. 

specifies thot user labels for the output data set are 
supplied as 80 byte input records in the data portion 
of SYSIN. 

specifies that user labels are not to be treated as data. 

specifies that only user heoder labels are to be treated 
as data. 

specifies the symbolic name of a rautine that modifie, 
the physical record before it is processed by IEBGEt~ER 

specifies that user data is to be included in the paS5-
word entry. The user data must be in singl equates 
and must not exceed 77 characters. 

specifies Ihat any user labels that are not reiected by 
a user's label processing routine are to be treated as 
data. 

specifies that each entry that expires befor'> this date 
is to be flagged with an asterisk(') in the listing. 

specifies that generation data set. are to be scratch"d J 
after their entries are re",ove·j from the index. 
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Definition of Operands (cont'd) 

I DISP= 

I 
DSGROUP 

DSNAME= 

i 

EMPTY 

END= 

ENTRIES~ 

ERROPT= 

i ERROR= 

I EXIT= 
I 
I 

EXPAND= 

i 
f EXTENT= 

REWIND 

UNLOAD 

[=name] 

'pecifies that a tape is to be rewound (but nat unloaded) 
after toe label has been written. 

specifies that a tape is to be unloaded after the label 
has been written. 

specifies a qualified name. 

specifies the cataloged data sets to be processed. 

specifies the fully qualified name of the data set to be 
processed. 

(nome[,nome] ••• ) specifies the fully qualified names of the data sets whose 
directories or entries are to be listed. 

specifies that the j isting is to be in unedited, hexa
decimal form. 

EDITD specifies that the input is to be edited and that SOR 
and EOR codes are to be deleted and not included as 
part of the output record. 

EDITR specifies that the input is to be edited and SOR and 
EOR cades are to be kept as part of the output record. 

NOtolT 

cccchhhh 

NORMAL 

NOER~ 

routinE'::name 

routinename 

specifies that no editing is to be performed. 

specifies that all entries be removed from the 
generation-data-group index when it overflows. 

specifies,in hexodecima~a cylinder number, ecce, 
and head number, hhhh, that identify the last track to 
be dumped. 

specifies- the rei ative track address of the last track 
to be dumped. 

sped:ies the number of entries to be contained in the 
generation-data-group index; n must not exceed 255. 

specifies that all error records are to be placed in the 
error data set (SYSUT3). 

specifies that all record:. (including error records) are 
placed in the normcl output data set (SYSUT2). No 
records are placed in the error data set (SYSUT3). 

specifies the symbolic name of a routine that is to 
.....receive control for error handling. 

specifies the name or a user routine that is to receive 
control from IEBDG before writing each output record. 

speci fies the number of 256-byte recards (up to 99 
decimal) to be added to the directory of the specified 
partitioned data set. 

;peclfies the length (number of tracks) of the VTOC. 

I specifies the decimal length of the VTOC in tracks. 
~--------------------------------------------
I FIELD= conversion 

I 
specifies a two-byte code that indicates the type 
of :onvers;on to be performed on this field. 
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Definition of Operands (cont'd) 

FIELD= 
(cont'd) 

FILL= 

FLAGTEST= 

FOLD= 

FORMAT 

FORMAT= 

FORMEND= 

FROM: 

FROMADDR= 

FROMDD= 

FROMDEV= 

FROMLOC= 

IDENT= 

input
location 

length 

I literal' 

output
location 

Icharacter' 

X' 2 hex-digits' 

NO 

YES 

N 

Y 

pattern 

device: 
list 

device:: 
serial 

ddname 

number 

input-
location 

specifies the starting byte of the field to be processed. 

specifies the length (in bytes) of the input field or 
I iteral to be processed. 

specifies a I iteral (maximum length of 40 bytes) to be 
replaced in the specified output lacatian. 

specifies the starting location of this field in the out
put records. 

specifies an EBCDIC character to be placed in each 
byte of the defined field or output record. 

specifies two hexadecimal digits to be placed in each 
byte of the defined field or output record. 

specifies that the program is not to check for previously 
flagged tracks on this volume. 

specifies thot each track i, to be checked to see if it 
was previously flagged as defective. 

specifies that lower case letters are not to be printed 
as upper case letters. 

specifies that lower case letters are to be printed as 
upper case letters when the lower case print train is 
""t available. 

specifies that the I i,ting is to be edited for each 
directory entry, or that a comprehensive edited 
listing is to be generated. 

specifies an IBM-supplied pattern that is to be placed 
in the defined field. FORMATE mUit not be used 
when PIOURE is used. 

specifies the number of lines (max. 180) an the 
printer fann. For an 11 inch fonn, spacing six 
lines per inch, x must be 66. 

specifies tho volume or volumes an which the data 
set currently resides, if it is not cataloged. 

specifies the device type and volume serial number 
of the volume to be processed. 

specifies channel number, c, and unit number I UU, 

of the source device. 

specifies the ddname of the DD statement defining 
the device that contains the appropriate input data. 

specifies the type of the source device, for example, 
3330 or 2400. 

specifies the location of the selected field within the 
input logical record. 

specifies the starting location of the field that Con
tains the identifying name in the input records. 
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Definition of Operands (cont'd) 

! IDENT= i (cont'd) 
length specifies the length (in bytes) of the identifying 

name of the last record of the input group to which 
;-he FI ELD parameters or m~mber statement appl ies. 
The length cannot exceed eight characters. 

b-' 'name' soecifies the exact literal that identifies the last 
r~cord of a record group. 

INCR= ------s-pe-c-if-ies-t-h-e -in-cr-em-e-n-t v-a-Iu-e-U-Sed-fo-r-as-si-gn-in-g--l 

L 
successive s.:!cpJence numbers to new or replace
ment logical records, or specifies an increment 
value used for renumbering existing logi cal records. 

--------I 

! It';DD= ddname :;:t~;:~/~; ~~~:;t ~::~hs!:.indicated on a DO 

specifi"s that all members to be copied or loaded 
from tkls input data set are to replace any identi
~ally named member> on the ""tput partitioned 
data set. 

specifies the qualified name of the index to be 
processed ... or specifies the unqualified index name 
to be acted upan. 

specifies a number to be added to this field when
ever a specified number of records have been 
written. 

specifies the symbolic nome of a user routine that 
handles any user input (SYSUTl) header labels. 

specifies the symbolic name of a routine that 
processes user input header labels. 

specifies the initial page numeer; the pages are 
numbered sequenti all y thereafter. 

specifies the ddna",e of a DO statement defining 
a data set used as input to the program. 

specifies that the SYSIN data set contoins records 
(other than utility control statements) to be used 
in the construction of output records. 

specifies the symbolic nome of a routine that 
manipulates ecch logical record before it is 
processed. 

specifies rhe insertion or a block of logical 
records. 

specifies the symbolic name of the user routine 
tnat handles input (SYSUTl) trailer labels. 

specifies the ;ymbolic name of a routine that 
processes user input trailer labels. 

specifies the symbol ic name of a routine that 
handles permanent I/o error conditions. 

specifies lbt on IPL program is to be written 0" 
the volume. 

specifies the ddname of a DO statement defining 
the data set containing the IPL prog-am. 
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Definition of Operands (cont'd) 

ITEM= 

KEY~ 

LABELS= 

LA8TYP~ 

LENGTfi; 

LEVEL~ 

lIST~ 

I LNCI-F 

LPI~ 

MAXFLDS= 

MAXGPS= 

MAXLlN~ 

MAXLlTS~ 

MAXLN= 

output
location 

specifies the starting position at which a literal 
for this item is to be placed in the output record. 

'title' specifies the title or subtitle literal (maximum 
length of 40 bytes), enelosed in ~strophes. 

routinename 

AL 

length 
in bytes 

hh 

ALL 

NO 

specifies the symbolic name of a routine that 
creates the output record key. 

indicates the number of records in the SYSIN data 
set to be treated as user labels. The number n 
is a number from I to 8. If this parameter is 
ineluded, DATA~I NPUT must be coded on a LABELS 
statement before it is in the input streom. 

specifies that an ANS volume label i. to be created. 

specifies the length in bytes of the defined field. 

specifies the change (update) level in hexadecimal 
(OO-FF). This parameter is valid only when a 
member of a partitioned data set is being processed. 

specifies that the SYSPRINT data set is to contain 
the entire updated member or dato set and the con
trol statements used in its creation. 

speci fles that the names of copied members are not 
to be listed on SYSPRINT at the end of each input 
data .et. 

{(I,c)[.(I,c,) •.• ])specifies the channels of the FCB image. Each set 
of parentheses mUit cantain the line number (I-ISO), 
a comma, and the channel number (1-12) to be 
""'igned to that line. One Of all of the 12 channels 
may be ossigned in any order. Each set must be 
separated by commas and the entire group surrounded 
by parentheses. 

specifies that six lines per inch will be printed. 

specifies that eight lines per inch will be printed. 

specifies a number that is no less than the total num
ber of FIELD parameters appearing in suboequent 
RECORD statement •• MAXFLDS is required if there 
are any FIELD parameters in suboequent RECORD 
statements. 

specifies a number that i. no less than the total 
number of IDENT parameters appearing in suboequent 
RECORD statements. MAXGPS is required if there are 
any IDENT parameters in suboequent RECORD state
ments. 

specifies the maximum number of lines to a printed 
page. Spaces, tilles, and subtitles are included in 
thi~ number. 

specifies a number that is no less than the total 
number of chc.-acters contained in Ihe FIELD or IOENT 
lilerals of suboequenl RECORD statements. 

specifies the number of byles, plus four for the record 
de.criptor word when vc.-iable reaonlo are specified, 
to be contained in all bul the last record passed to 
the ootput routine when editing is not performed. 
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Definition of Operands (cont'd) 

MAXNAME= 

MEMBER= 

MINLN= 

MODE= 

MODEL= 

NAME= 

membemame 

specifies a number that is no less than the total 
number of member names and 01 ioses appearing in 
subsequent MEMBER statements. MAX NAME is 
required if there are one or more MEMBER state
ments .. 

specifies a name to be assigned to the member 
placed in the partitioned data sel defined by the 
SYSUT2 DD statement. 

specifies the name of a member of the partitioned 
data set named in the DSNAME parameter, or 
identifies a member to be excluded from the parti
tioned data set being moved or oopied when the 
EXCLUDE statement modifies a MOVE partitioned 
data set or COpy partitioned data sel statement. 

[(] membemame 1 [, membername2] ••• [)] 

specifies members on the input data set that are not 
to be copied, unloaded, or loaded to the output data 
set. The members are not del eted from the input data 
set unless the entire data set is deleted. 

specifies the name or alias for a member (in the named 
data set) that is to be processed. 

(name[,name] ••• ) identifies the members to be moved or oopied. 

((name, newname) [, (name, newnorne)] ••• ) 

aliasname 

membername 

name 
(name1, ••• ) 
(name1,namen ••• ) 

identifies the members to be moved or oopied and 
gives the new name for each member. 

specifies a newname for a selecfed member. 

specifies that the input member is to replace any 
identically named member that exists on the output 
partitioned data set. The replace option is not 
valid for an unload operation. 

specifies the byte length of the shortest valid edited 
record. 

specifies the bit density for data written onto the 
receiving magnetic h::lpe volume .. 

specifies a decimal model number (1 or 2) for the 
2305. 

indicates the name of the member placed in the 
partitioned data set, or specifies a one- to eight
character alias depending on the operation. 

specifies a member by its member name. 

(name, (COPY=name 1, namen ••• ) ••• ) 

specifies the name of the field defined by this FD 
statement, or specifies the norne(s) of a field(s} to 
be included in the applicable output records. (cont'd) 
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Definition of Operands (cont'd) 

Cont inued from 
pre<:ed i ng poge 

NEW= 

NEWNAME= 

NEW1= 

NEWYOLlD= 

NODE= 

NOPRINT 

NUMBTAPE= 

OUTDD= 

OUTHDR= 

OUTHDR2= 

OUTHDR3= 

OUTPUT= 

OUTREC= 

OUTTLR= 

OUTTLR2= 

COpy indicates thot all fields named in the inner 
parentheses (maximum of twenty) are to be treated 
as a group and included the specified number of 
times in each output record. 

(name[,aliasl ••• ) specifies a member name followed :'y a list of its 
aliases. 

PO 

PS 

serial 

ddname 

routinenc:wne 

routinename 

routinename 

(cldname) 

routinenorne 

routinename 

routinename 

specifies that the old master data set is a sequential 
dota set, and that the updated output is to become 
a member of a partitioned data set. 

specifies that the old master data set is a partitioned 
dota set, and that a member of that data set is to be 
converted into a sequential data set. 

specifies the new fully-qualified name for the data 
set, or the new member of alias. 

specifies the first sequence number assig,..ed to new 
or replacement data, or specifies the first se-=tuence 
number assigned in a renumbering operation. 

specifies a one- to six-character volume seriol 
number. 

specifies a qualified name. 

specifies that the message data set is not to include 
a I isting of the output data set. 

specifies the number of tapes to be labeled according 
to specificotions made in this control stotement. The 
value n represents a number from 1 to 255. 

specifies the name of the output partitioned data set. 

specifies the symbolic name of the user routine thot 
handles any user output (SYSUT2) header lebel •• 

specifies the symbolic name of 0 routine that creates 
user output header labels. 

specifies the symbolic nome of a routine that receives 
control during the openi~g of the SYSUT2 data set. 

specifies the symbolic name of a routine that receives 
cantrol during the opening of the SYSUT3 data set. 

specifies the ddname of the DO statement defining the 
output data set • 

specifies the symbolic nome of a routine that mani
pulates each logical record before it is printed or 
punched, or specifies the symboli c name of a routine 
thot receives control before the record is passed to 
the normal output dota .et (SYSUT2). 

specifies the symbolic name of the user routine that 
handles any user output (SYSUT2) trailer labels. 

specifies the symbolic name of a routine that 
processes user output trailer labels. 

specifies the symbolic name of a routine that receives 
control during the closing of the SYSUT2 data set. 
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OUTTLR:F 

OWNER= 

OWNERID= 

PASSES= 

pASSWORD 

routinename specifies the symbolic name of a routine that receives 
control during the closing of the SYSUT3 datei set. 

I cccccccccc [ecce)' 

specifies the owner's name or similar identifiCation. 
The information is specified as character constahts, 
and can be u·p to 10 bytes in length for EBCDIC and 
BCD volume labels, or up to 14 bytes in length for 
ANS valume labels. 

specifies a one ..... to ten-character name or other 
identifying information. OWNERID is specified as 
an EBCDIC character string with the exclusion of the 
blank and the comma characters. 

specifies a one- to ten-character field thot identifies 
the owner af the volume. 

specifies the humber of passes to be made in analyzing 
a recording surface. 

specifies that the ANALYZE function is to bypass all 
surface analysis and track formatting, writing only a 
a VIOC, track zero records (I PL bootstrap and volume 
label records), and IPL text if requested. 

specifies that password protected dota sets contained in 
the group are to be included in the operation. 

PASSWORD1= current~ specifies the current password in the entry to be incbd-
pCl5sword ed in the operation. 

PASSWORD2= new-password specifies the new password to be assigned to the entry. 
The password can consist of one- to eight-alphameric 
characters. 

PDS= name specifies ihe fully qualified name of the partitioned 
data set to be moved or cop i ed. 

PICTURE= 

PRECOMP= 

PREFORM= 

B'decimal number' 

specifies a decimal number that is to be converted to 
binary and right-aligned in the defined field. 

'character strir.g' specifies an EBCDIC character string that is to be 
placed in the defined field or applicable records. 

length specifies the number of bytes the picture will occupy. 

p'de:cimal number' 

startloc 

routinename 

A 

specifies a decimal number that is to be converted to 
packed decimal and right-aligned in the defined field. 

specifies a starting byte (within any applicable out
put record) in which the picture is to begin. 

specifies the synibol ic name of a routine that processes 
logical records (physi cal blocks in the case of VS or 
VBS records longer than 32K bytes) fram either or 
both of the input data sets before they eire compared. 

specifies that an ASA control character is provided 
as the first character of each record to be printed or 
punched. 
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PREFORM= 
(cont'd) 

PURGE 

PURGE= 

M 

YES 

MO 

QUANTlTY= number 

specifies that a machine-code control character is 
provided os the first character of each record to be 
printed or pUnched. 

specifies that each data set specified by DSNAME or 
VTOC be scratched, even if its expiration data hos 
not elapsed. 

indicates that all unexpired data sets on the volume 
can be overwritten provided that the operator signals 
his concurrence when the first unexpired data set is 
encountered, or that the program may be written over 
any user labels, or over any data that follows the 
volume label record. 

specifies that the operation is to be terminated if on 
unexpired data set is encountered, or specifies that 
the program may not be written over standard user 
labels. 

number[, CREATE=number] 

RANGE= number 

RENAME= 

REPLACE= X'xx' 

SEQFLD= ddl 

SEQl= 

ALL 

SEQ2= 

SER= 

SIGN: sign 

SKIP= 

specifies the number of records that this statement is 
to generate (each record is specified by the other 
parameters), or specifies the number of times the 
defined group of CREATE statements is to be ",ed 
repetitively. 

CREATE specifies the number of following CREATE 
statements to be included in the group. 

specifies an absolute value whi ch the contents 
of this field can never exceed. 

specifies that the data set is to be renamed, and 
indicates the new name. 

specifies the hexadecimal representation of the 
character to be used by IEBTCRIN to replace error 
bytes. 

specifies, in decimal, the starting column (up to 
column 80) and length (8 or less) of sequence numbers 
within existing logical records and subsequent Data 
statement>. 

specifies the sequence number of the first logical 
record to be renumbered or deleted. 

specifies a renumbering operation for the entire 
member or data set. 

specifies the sequence number of the lost logical 
record to be renumbered or delet .. d. 

specifies the volume serial number of the first or 
only tape to be labeled. 

specifies a mathematical sign (+ or -), which is 
~sed when defining a packed-decimal or binary 
field. 

specifies that every nth record is to be printed 
or punched. 
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Definition of Operands (cont'd) 

SOURCE= 

SSI= hhhhhhhh 

START= jobname 

STARTLOC= starting-byte 
location 

STEPNAME= 

STOPAFT= 

STRTADR= 

STRTAFT= 

SYS 

TO= device== 
list 

TO= device=: 

serial 

TOADDR= 

TODD: cuu 
(cuu, ••• ) 

ddname 
(ddname, ••• ) 

TODEV= 

specifies user modifications when the x value is 0, 
or I BM modifications when the x value is I. This 
parameter is valid only when a member of a 
partitioned data set is being processed. 

specifies eight hexadecimal characters of system 
status information to be plact¥! in the directory 
of the new master data set as four packed hexa
decimal bytes of user data. 

specifies the name of the input job to which the 
EDIT statement applies. 

specifies a starting location (within all output 
records using this field) in which a field is to 
begin. 

specifies the first job step to be placed in the output 
data set when coded with TYPE=POSITION. Job 
steps preceding this step are not copied to the output 
data set. When ooded with TYPE=INCLUDE or 
TYPE=EXCLUDE, STEPNAME specifies the names of 
job steps that are to be included in, or excluded 
from, the operation. 

specifies, for sequential data sets, the number of 
logical reoords to be punched or printed. For parti
tioned data sets, this specifies the number of logical 
records to be punched or printed in each member to 
be p!'Ocessed. 

specifies the one- to five-byte track address, relative 
to the begin~ing of the volume, at which the VTOC 
is to begin. 

specifies, for sequential data sets, the number of logi
cal records to be skipped before printing or punching 
begins. For partitioned data sets, STRTAFT=n speci
fies the number of logical records to be skipped in 
each member before printing or punching begins. 

specifies that data sets that are to be scratched have 
names that begin with "AAAAAAAA.AAAAAAAA. 
AAAAAAM.AAAAAJl..AA.1I or IISYSnnnnn.T" CI'ld 
rrF" or "V" in position 19. These names are assignect 
to data sets by the operating system. 

specifies the volume(s) to which the data set(s) is to 
be moved or oopied. 

specifies the device type and volume serial number of 
the volume to which the partitioned data set or 
cataloged entries 'are to be moved or copied. 

specifies the channel number, c, and unit number, uu, 
of the message output or receiving device. 

specifies the channel and unit oddress of the direct 
access device containing the volume to be processed. 

specifies the ddname of a DD statement defining the 
device that contains the volume to be processed. 

specifies the type of output or receiving device, for 
example, 2400. 
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Definition of Operands (cont'd) 

TOTAL= rou.tinename specifies the nome of the user's totaling routine. 

size specifies the number of bytes required for the 
user's data. 

TOTCONV= PZ specifies that doto (packed decimol mode) is to 
be converted to unpacked decimal mode. 

XE specifies that data is to be printed or punched in 
2-character-per-byte hexadecimal representation 
(for exomple C3,40,F4,F6). 

TRACK= cccchhhh specifies the address of the track for which an 
alternate is requested, where ecce is the cylinder 
number and hhhh is the heod number. 

TRANS: specifies a user-trenslate table to be used by 
IEBTCRIN. 

NOTRAN specifies that no translation and no special pro-
cessing is to be performed. 

STDLC specifies that the MTST code is to be translated 
to standard EBCDIC, alphabetic characters are 
translated as lowercase. 

STDUC specifies that the MTST code is to be translated to 
standard EBCDIC; alphabetic characters are trans-
lated to uppercase. 

TYPE= code specifies the protection code of the password and, 
if a control pm5word is being assigneq to a direct 
access, online data set, specifies the protection 
status of the dota sel. 

EXCLUDE specifies that the output dota set is to contain a 
JOB statement and all job steps belonging to the 
job except those steps specified in the STEPNAME 
parameter. 

INCLUDE specifies that the output dala set is to contain a 
JOB statement and all job steps specified in the 
STEPNAME parameter. 

MTDI specifies thot the input was created on a 
Magnetic Dota Inscriber. 

MTST specifies. that the input data lila!:. crected an a 
Magnetic Tope Selectric Typewriter. 

POSITION specifies that the output is to consist of a JOB 
stalement, the job step specified in the STEPNAME 
parameter, and 011 steps that follow it. 

TYPORG= PO specifies that the input data sets are partitioned 
data sets. 

PS specifies that the input data sets are sequential 
data sets. 

UNCATLG specifies that the calalee entry pertaining to the 
data set is to be removed. 

UPDATE= INPLACE specifies the old master data set is to be updaled 
within the space it actually occupies. The old 
master doto set must reside on a direct access 

device. UPDATE is valid only when coded 
with CHANGE. 
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VOL= 

VOLlD= 

VOLPASS= 

VTOC 

VTOC= 

NOCHK 

VOKCHK 

device;: 
list 

device.:::: 
serial 

SCRATCH 

serial 

specifies that np record verification check is 
to be mc;>de. 

specifies that a record verificgtion check is to 
be made. 

specifies the volume or volumes that contain the 
data set to be processed. 

specifies the device type and volume serial nu l1lber 
of the volume to be processed. 

specifies that no volume serial number check is to 
be mode. 

serial (,serial]... specifies the volume serial number of the volume to 
be processed. 

device.:::: 
serial 

specifies that the volume "is not security protected. 
If VOLPAS.s is omitted, 0 is assumed. 

specifies that the volume is security protected. 

specifies the device type and vol.ume serial number 
of the source vol ume. 

specifies that all data sets on the spec.ified volume, 
except those protected by a password or those whose 
expiration dates haVe not yet expired, are to be 
scratched. 

specifies a one~ to five-byte decimal relative 
track address representing a primary track on 
which the volume table of contents is to begin. 
The VTOC cannot occupy track O. 
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Source Publications 
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completion code 2-28 
macro 3-3, 3-12 

DEULIST macro 7-3,7-12 
device allocation for new data sets 2-19 
device capacities 4-13 
de,-ice configurations supported by TeAM 7-24 to 7-29 
device information, UCB sense bytes 2-6 to 2-15 
device statistics table 2-16 to 2-18 
DFTRMLST macro 7-3,7-7 
diagnose instruction 1-24 
direct access device capacities 4-13 

Index 



E 

F 

dispatch resume PSW (DSPSW) 2-4 
DISPGUID macro 7-3 
DISPLAY command 5-8,5-14 
divide instructions 1-25, 1-26 
DOM macro 3-3, 3-12 
DSP interruption 2-3 
DSPPSW (dispatch resume PSW) 2-4 
DUMP command 5-8 
DXR macro 3-3,3-12 
dynamic address translation 1-60 

EBCDIC graphics and controls 1-2 to 1-6, 1-67 
EC mode, PSW 1-11 
EDIT and EDMK pattern characters 1-9 
EDIT command 5-19 
edit instructions 1-26 
edit subcommands, CRJE 5-20 
EDMK and EDIT pattern characters 1-9 
ENQ 

completion codes 2-28 
macro 3-3, 3-12 

ENQfDEQ names 2-32 
ENDREQ macro 4-33 
EOV completion codes 2-28 
ERASE macro 4-33 
ERRORMSG macro 7-15 
ESETL macro 4-5 
ESR completwn codes 2-29 
exclusive OR instruction 1-26, 1-27 
EXCP completwn codes 2-22, 2-23 
EXEC 

command 5-19,5-22 
statement 5-4 

execute instruction 1-27 
execute statement 

linkage editor 6-3, 6-4 
loader 6-9 

exit routine, CRJE 5-22 
EXLST macro 4-33 
extended binary coded decimal interchange code (EBCDIC) 1-67. \-68 
EXTRACT 

completion codes 2-27 
macro 3-4 

FEOV macro 4-5 
FIND macro 4-5 
fIXed-length records 4-29 
fixed storage locations 1-10 
flow of control in 

BSAM and in BPAM 4-39 
QSAM 4-38 
supetvisor 3-35 to 3-39 

FORTRAN label processing 4-28 
FORWARD macro 7-15 
FREEBUF macro 4-5 
FREEDBUF macro 4-5 
FREE MAIN 

completion codes 2-24, 2-25 
macro 3-4, 3-12 

FREEPOOL macro 4-5 

4 OS/VSl Programmer's Reference Digest 
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GAM (graphics access method) completion codes 2-21 
GDUAS macro 7-3 
GDULIST macro 7-3 
GDUTRANS macro 7-3 
GENCB macro 4-33,4-34 
general information I-I 
general services, supervisor 3-31,3-32 
GET macro 

data management 4-5 
TCAM 7-15 
VSAM 4-34 

GETBUF macro 4-6 
GETMAIN 

completion codes 2-24. 2-25 
macro 3-5,3-12 

GETPOOL macro 4-6 
graphics access method (GAM) completion codes 2-21 
graphics and controls, BCDIC, EBCDIC, and ASCII 1-2 to 1-6 
GROUP macro 7-16 
GTRACE macro 3-5,3-13 
guide to utility program functions 8-3,8-4 

HALT command 5-8 
halt instructions 1-27 
halve instructions 1-27 
header labels, ANSI 4-25, 4-26 
hexadecimal addition, multiplication, subtraction tables 1-61 
hexadecimal and decimal conversion 1-60, 1-62 to 1-66 
HOLD 

command 5-8,5-14 
macro 7-16 

how to fmd 2-33 to 2-35 

I/O command codes 1-14 to 1-16 
I/O interruption 2-3 
IBCDASDI utility 8-5, 8-6 
IBCDMPRS utility 8-7 
ICAPRTBL utility 8-8 
ICHNG macro 7-16 
ICOPY macro 7-16 
IDENTIFY macro 3-5,3-13 
IEAEXSA V save area 2-4 
IEBCOMPR utility 8-9 
IEBCOPY utility 8-10,8-11 
IEBDG utility 8-12 to 8-14 
IEBEDIT utility 8-15 
IEBGENER utility 8-16,8-17 
IEBISAM utility 8-18 
IEBPTPCH utility 8-19,8-20 
IEBTCRIN utility 8-21 to 8-25 
IEBUPDTE utility 8-26 to 8-28 
IEHATLAS utility 8-29 
IEHDASDR utility 8-30 to 8-32 
lEHINITT utility 8-33 
IEHIOSUP utility 8-34 
IEHLISTutility 8-35 
IEHMOVE utility 8-36 to 8-38 

Index 



L 

IEHPRCX;M utility 8-39 to 8-41 
IFHSTATR utility 8-42 
INBLOCK macro 7-16 
INBUF macro 7-16 
independent utility programs 8-2 
INEND macro 7-16 
information, system 2-1 
INHDR macro 7-16 
INITIATE macro 7-16 
INMSG macro 7-16 
INTRO macro 7-16 
INV LIST macro 7-16 
insert characters instructions 1-27 
insert PSW-key instructions 1-28 
insert storage-key instruction 1-28 
installation variables, CRJE 5-22 
instruction formats, machine 1-6 
instructions 

System/370 1-2 to 1-6, 1-17 to 1-49 
system assembler I-50 to I-52 

interrupt handlers 3-34 to 3-37 
interruption code, machine check 1-13 
10DEVICE macro, BTAM 7-3 
10RGSA V save area 2-4 
ISAM completion codes 2-20 

JCL (job control language) 5-1 
JCL statements 

linkage editor 6-2 
loader 6-8 

job control language (JCL) 5-1 
job processing commands, CRJE 5-21 
job scheduler completion codes 2-22 
JOB statement 5-3 
job steps. incompatible in linkage editor 6-5 

labels 
ANSI header and trailer 4-25, 4-26 
ANSI standard volume 4-24 
ANSI user 4-27 
IBM standard 4-14,4-15 
IBM standard data set 4-18,4-19 
IBM standard volume 4-17 
processing fea tures 4-28 
processing of ANSI standard 4-23 
processing of IBM standard 4-16 
user 4-20 
volume organization with ANSI standard 4-21,4-22 

LERB macro 7-4, 7-8 
LERPRT maCro 7-4, 7-8 
library routines, retrieval of 3-34 
limited channel logout 1-13 
line and station confJgllration supported by BTAM 7-13,7-14 
LINK macro 3-5,3-13 
linkage editor 6-1 to 6-7 
linkage editor label processing 4-28 
linkage register conventions 2-5 
L1STBC command 

CRJE 5-19 • 
operator S·S 
RES 5-14 

L1STDS command 5-19 
L1STLIB command 5-19 
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LOAD 
completion code 2-24 
macro 3-6, 3-13 

load instructions 1-28 to 1-31 
load module control 3-27 
loader 6-1, 6-8 to 6-13 
LOCK macro 7-16 
LOCOPT macro 7-16 
logical address format 1-60 
logical channel word, associated 2-33 
logical records 4-30, 4-31 
LOG 

command 5-8,5-14 
macro 7-16 

LOGOFF command 
CRJE 5-19 
operator 5-8 
RES 5-14 

LOGON command 
CRJE 5-19 
operator 5-8 
RES 5-14 

LOGTYPE macro 7-16 
LOPEN macro 7-4, 7-8 

machine instruction formats 1-6 
machine-<:heck interruption code 1-!3 
macro language statements, system assembler I-55 
macro parameter notation, supervisor 3- I 0 
macro parameters, loader 6- I I 
macros 

BTAM 7-2 to 7-10 
CRJE 5-18 
data management 4-2 
loader 6-10 
supervisor 3-2 to 3-9 
VSAM 4-33 t04-37 
2715 user table 7-11,7-12 

master scheduler completion codes 2-26,2-27 
MCOUNT macro 7-17 
MCPCLOSE macro 7-17 
message commands, CRJE 5-22 
MHGET macro 7-17 
MHPUT macro 7-17 
MODCB macro 4-34,4-35 
MODE command 5-9 
MODIFY command 

CRJE 5-24 
operator 5-9 
RES 5-14 

module to SVC directory 3-23 to 3-26 
monitor call instruction 1-32 
MONITOR command 5-9,5-14 
MOUNT command 5-9 
mo'"e instructions 1-32,1-33 
MRCHECK macro 7-17 
MRELEASE macro 7-17 
MSG command 5-24 
MSGEDIT macro 7·17 
MSGFORM macro 7·17 
MSGGEN macro 7-17 
MSGLlMIT macro 7·17 
MSGRT command 5·9 
MSGTYPE macro 7-17 
mt.ltiply instructions 1-33 to 1-37 
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o 

no-operation instructions 1-37 
nonspanned variable-length records 4-30 
nonswitched multipoint lines, BTAM 7-13 
NOTE macro 4-6 
null statement 5-2 

on-line terminal test, in CRJE 5-23 
ONLTST maCro 7-4,7-8 
OPEN 

BTAM macro 7-2,7-8 
completion codes 2-25,2-26 
data management macro 4-6 
TCAM macro 7-17 
VSAM macro 4-35 

open executor selectors, SAM 4-40 to 4-42 
operands 

definition of, for utilities 8-43 to 8-55 
substitutional 5-13,5-16 
supervisor 3-11 to 3-16 

operator command outlines 5-8 to 5-11 
operator commands 

RES central 5-12 
RES workstation 5-14,5-15 
section on 5-1 
TCAM 7-21 to 7-23 

OPTION macro 7-17 
OR instructions 1-37 
ORIGIN macro 7-17-
OUT BUFF macro 7-17 
OUTEND macro 7-18 
OUTHDR macro 7-18 
OUTMSG macro 7-18 
OUTPUT command 5-19 
overlay supervisor completion codes 2-27 

pack instruction 1-37 
page table entry 1-60 
PAGETUNE command 5-9 
paging completion code 2-29 
parameter notation, supervisor macro 3-10 
parameters, SIZE and REGION guidelines 6-4 
P ARAMNUM macro 7-4 
PARMUST macro 7-4 
passwords, CRJE 5-23 
PATH macro 7-18 
PCB macro 7-18 
PDAB macro 4-7 
PDABD macro 4-7 
PDSA V save area 2-4 
PEND statement 5-2 
PGRLSE macro 3-6,3-13 
PlSA V save area 2-4 
PL/I label processing 4-28 
POINT macro 

data management 4-7 
TCAM 7-18 
VSAM 4-35 

point-to-point communications, BTAM 7-14 
POST 

completion codes 2-23 
macro 3-6, 3-13 

powers of 16 table 1-60 
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powers of 2 table 1-60 
PRIORITY macro 7-18 
PROC statement 5-2 
program interrupt control 3-30 
program interruption codes 1-9 

·program status word (PSW) 1-11 
programming conventions for SVC routines 3-17 
prologue completion codes 2-22 
PRTOV maCro 4-7 
PSW (program status word) 1-11 
publication support 9-2 to 9-4 
purge translation lookaside buffer instruction 1-37 
PUT macro 

data management 4-7 
TCAM 7-18 
VSAM 4-35 

PUTX maCro 4-7 

QISAM 
completion codes 2-20, 2-21 
macros 4-2 to 4-12 

QRESETmacro 7-18 
QSAM 

completion codes 2-20 
flow of control 4-38 
macros .4-2 to 4-12 

QSTART macro 7-18 

RAM list 2-35 
RDJFCB completion codes 2-29 
read direct instruction 1-38 
READ macro 

BTAM 7-5,7-8 
data management 4-7 
TCAM 7-18 

READY macro 7-18 
record descriptor word 4-30,4-31 
record formats 

data set 4-29 to 4-32 
linkage editor 6-7 

REDlRECTmacro 7-18 
REGION parameter, linkage editor 6-4 
register contents, for SVCs 3-18 to 3-22 
register conventions, linkage 2-5 
register usage 2-4 
registers, control 1-7 
RELBUF macro 7-5,7-9 
RELEASE command 5-10,5-14 
RELEX macro 4-8 
RELSE macro 4-8 
remote entry services (RES) 5-1 
REPLY command 5-10,5-14 
REQBUF macro 7-5,7-9 
requirements, virtual storage for loader 6-13 
RES (remote entry services) 

central operator commands 5-12 
definition of substitutional operands 5-16 
section on 5-1 
workstation operator command outlines 5-14,5-15 

RESET command 5-10,5-14 
reset reference bit instruction 1-38 
RESETPL macro 7-5, 7-9 
resident build list 2-35 
resident SVC load list 2-35 
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restrictions, CRJE 5-23 
RETR Y macro 7-18 
return codes 

IEBCOMPR 8-9 
IEBCOPY 8-10 
IEBDG 8-12 
IEBEDIT 8-15 
IEBGENER 8-16 
IEBISAM 8-18 
IEBPTPCH 8-19 
IEBTCRIN 8-21 
IEBUPDTE 8-26 
IEHDASDR 8-30 
IEHINITT 8-33 
IEHIOSUP 8-34 
IEHLIST 8-35 
IEHMOVE 8-36 
IEHPROGM 8-39 
linkage editor 6-5 
loader 6-12 

RETURN macro 3-6,3-14 
ROUTE command 5-10,5-14 
routing codes for multiple consoles, CRJ E 5-23 
RPG label processing 4-28 
RPL macro 4-35 

SAM open execu tor selectors 4-40 to 4-42 
save area format 2-2 
save areas, how to find 2-4 
SAVE macro 3-6,3-14 
SCREEN macro 7-18 
segment control codes 4-30, 4-31 
segment descriptor word 4-30,4-31 
segment length 4-30, 4-31 
segment table entry 1-60 
SEGWT macro 3-6, 3-14 
SEND command 

CRJE 5-19 
operator 5-10 
RES 5-14 

sense information, UCB 2-6 to 2-15 
SEQUENCE macro 7-18 
session management commands, CRJE 5-21 
SET command 5-10 
sct instructions 1-38,1-39 
SETEOF macro 7-19 
SETEOM macro 7-19 
SETL macro 4-8 
SETPRT macro 4-8,4-9 
SETSCAN macro 7-19 
shift instructions 1-39,1-40 
SHOW command 5-24 
SHOWCB macro 4-35.4-36 
signal processor instruction 1-40 
SIO interruption 2-3 
SIZE parameter, linkage editor 6-4 
SLOWPOLL macro 7-19 
SMF (system management facilities) 5-1, 5-17 
SMFPRMxx parameters 5-17 
SNAP maCrO 3-6, 3-14 
sort/merge label processing 4-28 
spanned variable-length records 4-30,4-31 
SPIE macro 3-6,3-14 
STAE macro 3-7 
standard command code assignments 1-14 
standard data set label, IBM 4-18, 4-19 
standard label processing, ANSI 4-23 
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standard label processing, IBM 4-16 
standard labels, IBM 4-14, 4-15 
standard volume label, ANSI 4-24 
standard volume label, IBM 4-17 
START command 

CRJE 5-24 
operator 5-10 
RES 5-14 

start I/O instructions 1-40, 1-41 
start-stop communications, BTAM 7-13 
STARTMH macro 7-19 
statements 

comment 5-2 
DD 5-5 to 5-7 
delimiter 5-2 
EXEC 5-4 
JOB 5-3 
null 5-2 
PEND 5-2 
PROC 5-2 

station configurations supported by BTAM 7-13,7-14 
statistics table, de~ice 2-16 to 2-18 
STATUS command 5-19 
status information commands, CRJE 5-21 
STENDmacro 7-5,7-12 
STIMER macro 3-7, 3-14 
STIMERE macro 3-7,3-14 
STOP command 

CRJE 5-24 
operator 5-10 
RES 5-14 

STOPMN command 5-11,5-14 
storage locations, fixed 1-10 
storage requirements, loader 6-13 
store instructions 1-41 to 1-43 
STOW macro 4-10 
SUBMIT command 5-19 
substitutional operands, detmition of 5-13,5-16 
subtract instructions 1-43 to 1-46 
summary of supervisor operands 3-11 to 3-16 
supervisor call 

completion codes 2-29 
instruction 1-47 

supervisor 
flow of control 3-35 to 3-39 
information 3-1 to 3-59 
maCro outlines 3-2 to 3-9 
macro parameter notation 3-10 
operands, summary of 3-11 to 3-16 

SVC directory 3-23 to 3-26 
SVC interruption 2-3 
SVC load list, resident 2-35 
SVC register contents 3-18 to 3-22 
SVC routines, programming conventions 3-17 
SVC table format 2-34, 2-35 
SVCs, how to tmd type I and type 2 2-34 
SVCSA V save area 2-4 
SWAP 

command 5-11 
completion codes 2-29 

SWITCH command 5-11 
switched lines, BTAM 7-13 
SYNADAF macro 4-10 

. SY:-IADRLS macro 4-10 
synchronization 3-28, 3-29 
syn tax checkers, CRJE 5-23 
SYSOUT class, CRJE 5-23 
system 

ENQ/DEQ names 2-32 
information 2-1 
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system (cont'd) 
operator commands for CRJE 5-24 
register usage 2-4 
utility programs 8-2 

syst~m assembler 
attributes I-57 
conditional assembly expressions I-56 
constants I-54 
instructions I-50 to I-52 
macro language statements I-55 
statements I-53 
variable symbols I-58, I-59 

system management facilities (SMF) 5-1,5-17 
system restart completion codes 2-29 
System/370 instructions 1-17 to 1-49 

TABSET command 5-19,5-22 
task control 3-33 
task switch interruption 2-3 
task termination completion codes 2·23 
TCAM 

completion codes 2-21 
section on 7-1, 7-15 to 7-29 

TCBSA V save area 2-4 
TCHNG macro 7-19 
TCOPY macro 7-19 
terminal commands and functions 5-19. 5-21 
TERMINAL macro 7-19,7-20 
termination 3-32 
TERRSET macro 7-20 
test instructions 1-47, 1-48 
TESTCB macro 4-36, 4-37 
TGOTO macro 7-20 
TGROUP macro 7-5, 7·12 
time intervals 3-28, 3-29 
TIME macro 3-8,3·15 
TLiST macro 7-20 
TPDATE macro 7-20 
TPEDIT macro 7-5. 7·20 
TPROCESS macro 7-20 
trace ta ble 2·3 
trailer labels, ANSI 4-25,4-26 
TRANS LA T macro 7-5 
translate instruction 1-48 
TRLlST macro 7-5, 7-12 
TRNSLATE macro 7-5,7-9 
TRSLRCTW macro 7-5,7·9 
TRSLRCTJ macro 7-5, 7·9 
TRUNC maCro 4-11 
TTABLE macro 7-20 
TTIMER macro 3-8, 3-15 
TWAIT macro 7-5,7-9 
TYPET ABLE macro 7-20 

UCB sense information 2-6 to 2-15 
unblocked records 4-29 to 4-32 
undefined-length records 4-32 
unit record device statistics table entry 2·17 
UNLOAD command 5·11 
UNLOCK macro 7-20 
unpack instruction 1-49 
user label 4-20,4-27 
userid, CRJE 5-23 
USERID command 5-24 
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utilities 8-1 
utilities label processing 4-28 
utility programs listed by class 8-2 

variable length records for ASCII tapes 4-32 
VARY command 5-11 
virtual address format 1-60 
virtual storage allocation 3-34 
virtual storage requirements, loader 6-13 
volume organization 

ANSI standard labels 4-21,4-22 
IBM standard labels 4-14,4-15 

VSAM macros for data access 4-33 to 4-37 

WAIT completion codes 2-23 
WAIT macro 

BTAM 7-6,7-9 
data management 4-11 
supervisor 3-8, 3-16 

wait state codes 
lCAPRTBL utility 8-8 
system 2-30,2-31 

WAITR macro 3-8.3-16 
workstation operator commands, RES 5-14,5-15 
"'Tite direct instruction 1-49 
WRITE macro 

BTA.\:I 7-5,7-10 
data management 4-11, 4-12 
TCAM 7-20 

WRITE LOG command 5-11 
WRITER command 5-11,5-15 
WTL macro 3-8,3-16 
WTO macro 3-9,3-16 
\VTO/WTOR completion codes 2-27 
WTOR macro 3-9,3-16 

XCTL 
completion code 2-24 
macro 3-9,3-16 

XLA TE macro 4-12 

zero and add instruction 1-49 

1403/2821 printer codes 1-14 
2305 

capacity 4-13 
linkage editor capacity 6-7 

2305/2835 DASD codes 1-15,1-16 
2314 

capacity 4-13 
DASD codes 1-15,1-16 
device statistics table entry 2-16 
linkage editor capacity 6-7 

2319 
capacity 4-13 
DASD codes 1-15,1-16 
linkage editor capacity 6-7 
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2400 series device statistics table entry 2-17 
2715 User Table Macros 7-11, 7-12 
2820 control unit, device statistics table entry 2-17 
2841 control unit, device statistics table entry 2-17 
3203/IPA printer codes 1-14 
3211/3811 printer codes 1-14 
3330 linkage editor capacity 6-7 
3330 series DASD codes I-IS, 1-16 
3330/3333 capacity 4-13 
3340 

capacity 4-13 
linkage editor capacity 6-7 

3340 series DASD codes 1-15, 1-16 
3400 magnetic tape device statistics table entry 2-17 
3410/3411 magnetic tape codes 1-15 
3410 series magnetic tape device statistics table entry 2-18 
3420/3803 magnetic tape codes 1-15 
3420 series magnetic tape device statistics table entry 2-18 
3504, 3505 card reader codes 1-14 
3525 card punch codes 1-14 
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