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r PREFACE 

•This publication contains quick reference information for the experienced 
programmer. For the most part, defmitions, restrictions, and limitations hue 
been omitted to provide the most rapid access to the information in this 
publication. If the reference to information included her."is not sufficient, 
refer to the publication list on the first page of each section; then refer to the • 
applicable Systems Reference Library publication. 

This publication, the OS/VS2 TSO Command Langwge Reference Summll1'Jl, 
GX28·0647, 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. t 

This publication does not contain information about program debugging or 
control blocks. Refer to the OS/VSl Debugging Guitk, GC28·6670, the 
OS/VSJ System Data Areas, SY28·060S, the OS/VS2 Debugging Guide, • IGC28·0632, or the OS/VS2 System Data Areas, SY28·Q606 to fmd this 
information. i 

•Third Editioll (April 1973) 

This edition applies to Release 2 of OSNSI, Release 1 of OS/VS2. and to all subsequent 
releues until otherwise indicated in new editions or Technical Newdetters. Changes are 
continually made to the information contained herein; before using this publication in 
connection with the operation of IBM qltems. consult the IBM SYltem/360 and SY'teml37. 
Bibliography. GA22·6822. and the IBM Syllem/J70AdwJnc.d Function Bibliography. 
GC20-1763, for the editions that are applicable and current. 

Requestl 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. •
C Copyright International Business Machines Corpontion 1973 
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Summary of Amendments 
for GC24-5091-2 
OS!VS1 Release 2 
OS!VS2 Release 1 

SECTIONS 1,3,5,7,8, or 9 REFLECT ADDED: 
• Base Publications Supporting OS/VSI and OS/VS2 
• 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 I Operator Commands 
• VS2 Operator Commands 

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

• 
Summary of Amendments 3 
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Section 1: OSNS General Information 

~ 
System/370 System Information I- 2 
System/370 Instructions I- I3 
OS/VS System Assembler Instructions, 

Statements, and Constants I- 45 

•
Hexadecimal and Decimal Conversion Information I-56 

EBCDIC Codes 1-63 


Source Publications 

Additional information about the System/370 and valid instructions• 
is contained in IBM System/3 70 Principles of Operation, CA22 -7000. 

Additional information about the OS/VS System Assembler is in 
OS/VS and DOS/VS Assenbler Language, CC33-401 O. 

• 
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Code Translation Table 

Instruction Graphics and Controls 7-Track Tape 

Dec. Hex IRRI BCDIC EBCDICIII ASCII BCDICI21 Card Code Binary 


D 00 NUL NUL 12-0-1-8-9 0000 0000 
I 01 SOH SOH 12-1-9 0000 OODI 
2 02 STX STX 12-2-9 0000 0010 •ETX ETX 12-3-9 0000 0011---4 ~ 4 D4 SPM PF EOT 12-4-9 ' 0000 0100 

5 05 BALR HT ENO 12-5-9 0000 0101 

6 D6 BCTR LC ACK 12-6-9 0000 0110 

7 07 BCR DEL BEL 12-7-9 0000 Dill 

8 08 SSK BS 12-8-9 0000 lOOD 

9 D9 15K HT 12-1-8-9 0000 1001 


10 OA SVC SMM LF 12-2-8-9 0000 1010 

II DB VT VT 12-3-8-9 0000 1011 

12 DC ff ff 12-4-8-9 0000 1100 

13 OD CR CR 12-5-8-9 0000 1101 

14 DE MVCL SO SO 12-6-8-9 0000 1II0 

15 Of CLCL 51 51 12-7-8-9 0000 1111 

16 10 LPR OLE OLE 12-11-1-8-9 OODloooo 

17 II LNR OCI OCI 11-1-9 OODIOODI 

18 12 LTR OC2 DC2 11-2-9 OODIOOIO 

19 I3 LCR TM DC3 11-3-9 OODIOOII 

2D 14 NR RES OC4 11-4-9 OODIOIOO 

21 15 CLR NL NAK 11-5-9 OODIOIOI 

22 16 OR BS SYN 11-6-9 OODIOIIO 

23 17 XR IL ETB 11-7-9 OODI Dill 

24 18 LR CAN CAN 11-8-9 OODI lOOD 

25 19 CR EM EM 11-1-8-9 OODI 1001 

26 IA AR CC SUB 11-2-8-9 OODI 1010 

27 IB SR CUI ESC 11-3-8-9 0001 1011 

28 IC MR If 5 fS 11-4-8-9 OODI 1100 

29 ID DR IGS GS 11-5-8-9 OODI 1101 

3D IE ALR IRS RS 11-6-8-9 OODI 1II0 

31 IF SLR IUS US 11-7-8-9 OODI 1II1 

32 2D LPDR OS SP 11-0-1-8-9 I 00100000 

33 21 LNDR SOS I ! 0-1-9 0010 OODI 

34 22 LTDR fS " 0-2-9 00100010
,35 23 LCOR 0-3-9 00100011 

36 24 HOR BYP $ 0-4-9 00100100 

37 25 LROR Lf % 0-5-9 00100101 

38 26 MXR ETB & 0-6-9 00100110 

39 27 MXDR ESC 0-7-9 0010 Dill 

40 28 LOR I 0-8-9 0010 lOOD 

41 29 CDR I 0-1-8-9 0010 1001 

42 2A AOR SM 0-2-8-9 0010 1010 

43 2B SDR CU2 + 0-3-8-9 0010 1011 

44 2C MDR 0-4-8-9 0010 1100 

45 20 ODR ENO - 0-5-8-9 0010 1101 

46 2E AWR ACK 0-6-8-9 0010 1II0 

47 2f SWR BEL I 0-7-8-9 0010 1II1 

48 3D LPER 0 12-11-0-1-8-9 0011 0000 

49 31 LNER I 1-9 0011 OODI 

50 32 LTER SYN 2 2-9 0011 0010 

51 33 LCER 3 3-9 0011 0011 

52 34 HER PN 4 4-9 0011 0100 

53 35 LRER RS 5 5-9 0011 0101 

54 36 AXR UC 6 6-9 0011 0110 

55 37 SXR [oT 7 7-9 0011 Dill 


1. EBCDIC graphics shown are standard 2. Add C (check bid for odd or even g.,"
bit pattern assignments. For specific parity as needed. except as noted. 
print train/chain see printer manual. 3. For even parity use CA. 
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Code Translation Table (can't) 

IInstructIOn Graphics and Controls !7-Track Tape I 
Dec. Hex IRRI BCDIC EBCDIClli ASCII BCDICI21 Card Code Binary 

56 38 ,LER --f--------8- 8-9 --l OOll 1000I 
57 39 CER 9 1-8-9 0011 IDOl 
58 3A I AER . 2-8-9 0011 1010 
59 3B i SER CU3 3-8-9 0011 1011 
60 3C ME R DC4 < I 4-8-9 00 II 1100 
61 3D 10ER NAK 5-8-9 DOli 1101 
62 3E AUR > 

'1 

6-8-9 DOll 1II0 
~.,1L 2IJIL I SUB ?, 7-8-9 0011 III I 

64140 '5TH 5 P @ 13' no punches I 0100 DODD 
65 41 LA A 0100 000112 0­
66 42 I STC B I 12-0-2-9 10100 0010 
67 43 IC C 12-0-3-9 0100 0011 

~44 1 EX 

1 - 1-9 

D 112-0-4-9 I01000100 
69 45 BAL E , 12-0-5-9 0100 0101 
70 46 BeT F 12-0-6-9 DIDO 0110 

4~B'- G 
72 48 LH H :~~:~~ -1::~~ 
73 49 ,CH I 12-1-8 0100 1001 
74 4A I AH t J 12-2-8 0100 1010 
75 4B SH K i BA8 2 I 12-3-8 0100 1011 
76 4C I MH ):(1 < L I B A 84 12-4-8 0100 1100 
77 4D [ 1 M B A 84 I 12-5-8 0100 1101 
78 4E 1 cvo < + N B A 842 12-6-8 0100 1II0 

1 a ~ __ ~IOO 1111~~842L~ ~~ ~~B_ & *+ & P 12 , 0101 DODD 
81 i 51 Q 12-11-1-9 01010001 
82 52 R 12-11-2-9 J01010010 
83 53 	 12-11-3-9 01010011S-J 
84 54 T 101010100N 12-11-4-9 
85 55 CL ' 12-11-5-9 OlDI0101 
86 56 a 12-11-6-9 01010110 
87 57 X 12-11-7-9 --+1)101 oIII 
88 58 L 

-
12-11-8-9 0101 1000 

89 59 C 11-1-8 01011001 
90 5A A ! 11-2-8 0101 1010-++91 5B 5 $ $ 	 - -M!11011[~1Lll g:~:~92 5C M \ B 84 01011100 
93 5D 1 I 1 B 84 1 11-5-8 0101 1101 
94 5E i ~L : B 842 11-6-8 0101 1II0~ A 

95 5F SL ~ ~ - B 842 1 11-7-8 
96 60 S10 - B II --%l~~~ 

I I a A I 0-1 0110000197 6198 1 61 	 b 11-0-2-9 01100010 

1­
01100011~1t- *-~:~~ 0110 0100 

lDI 65 11-0-5-9 I 01100101 
102 66 	 11-0-6-9 01100110 

11-0-7-9 0110 o III I&}fs-- "'"W I h 11-0-8-9- -. 0110 1000 

105 169 CD. i 0-1-8 0110 1001 
106 6A AD I : j 12-11 0110 10101 
107 6B SO , , k A8 21 1 0-3-8 0110 1011 
108 6C MO •%1 % I A84 0-4-8 0110 1100 

A84 1 0-5-8 0110 1101 
110 6E AW \ > n A842 0-6-8 0110 1II0,. '""" -r-- " 

­

ill-~SW __ ~ _?___~ --" 8 4 2 1 0-7-8 0110 1111 
112 70 STE p 12-11-0 10111 DODD 
113,71 q I 12-11-0-1-9 01110001 
114J 72 r 111-11-0-2-9 0111 0010 
115 73 I s 12-11-0-3-9 0111 0011• 
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Code Translation Table (can't) 

-
! I nslruellon Graphics and Conlrols )-Traek Tape 

Dec. Hex ( RXI BCOIC EBCOICIll ASCII BCDICI21 Card Code Binary 
116 74 I 12-1 Hl-4-'1 Olll 0100 
117 75 u 12-lHl-5-'1 Olll 0101 
118 76 v 12-11-o-6-'1 Olll 0110 
119 77 w 12-11-0-7-'1 OlllOlll 
120 78 LE x 12-11-o-8-'1 Olll 1000 
121 79 CE Y 1-8 Dill 1001 
122 7A AE t z A 2-8 Dill 1010, 
J23 7B SE ,- { 8 21 3-8 Dill 1011 
124 7C ME @' @* : 84 4-8 Dill 1100 
125 7D DE , ) 84 1 5-8 OUlll01 
126 7E AU > - 842 6-8 OUI lllO 
127 7F SU ,f " DEL 8421 7-8 Dill 1111 
128 II:) SSM 12-0-1-8 

11000 0000
129 81 a 12-0-1 1000 0001 
130 82 LPSW b 12-0-2 1000 0010 
13l 83 Diagnose e 12-0-3 1000 0011 
JJ2 84 WRO d 12-0-4 1000 0100 
133 85 ROD e 12-0-5 1000 0101 
134 86 BXH f 12-0-6 1000 0110 
135 87 BXLE g 12-0-7 1000 Olll 
136 88 SRL h 12-0-8 1000 1000 
137 89 SLL i 12-0-'1 1000 1001 
138 8A SRA 12-0-2-8 1000 1010 
139 8B SLA 12-0-3-8 1000 1011 
140 8C SROL 12-0-4-8 1000 1100 
141 80 SLDL 12-0-5-8 11000 1101 
142 BE SRDA 12-0-6-8 1000 1110 
143 SF SLOA 12-0-7-8 1000 1111 
144 90 STM 12-11-1-8 10010000 
145 91 TM j 12-11-1 10010001 
146 92 MVI k 12-11-2 10010010 
147 93 TS I 12-11-3 10010011 
148 94 NI m 12-11-4 10010100 
149 95 eLI n 12-11-5 10010101 
ISO 96 01 0 12-11-6 10010110 
151 97 XI P 12-1l-7 lOO10lll 
152 98 LM q 12-11-8 1001 1000 
153 99 r 12-11-'1 10011001 
154 9A 12-11-2-8 10011010 
155 9B 12-11-3-8 1001 1011 
156 9C SIO,SIOF 12-11-4-8 1001 1100 
157 90 TID 12-11-5-8 10011101 
158 9E HID, HOV 12-11-6-8 1001 1110 
159 9F TCH 12-11-7-8 1001 III I 
160 AD 11-0-1-8 10100000 
161 Al - ll-o-I 1010 0001 
162 A2 s 11-0-2 1010 0010 
163 A3 t 1l-o-3 10100011 
164 A4 u 1l-o-4 1010 0100 
165 AS v 1l-o-5 1010 0101 
166 A6 w 11-0-6 1010 0110 
167 A7 x 11-0-7 1010 Dill 
168 A8 11-0-8 1010 1000Y 
169 A9 l 11-0-'1 10101001 
170 AA 11-0-2-8 1010 1010 
17l AB 11-0-3-8 1010 1011 
172 AC 11-0-4-8 1010 1100 
J73 AD 11-0-5-8 1010 1101 
174 M. n-o-6-8 1010 1110 
J75 AF MC JI-o-7-8 1010 JIll 
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Code Translation Table (con't) 

I n,truetion Graphic, and Controls 7-Track Tape 
Dec. Hex IRS &SI) 8COIC E8COIC(Il ASCII 8COIC(21 Card Code Binary 

176 12-IHl-l-8 1011 000080 
171 BI 12-11-0-1 1011 0001 
178 B2 See below 12-11-0-2 1011 0010 
179 83 12-11-0-3 1011 0011 
11K) 84 12-11-0-4 1011 0100• I 

181 85 12-11-0-5 lOll 0101 
182 86 STCTL 12-11-0-6 1011 OliO 
183 B7 LCTL 12-11-0-7 1011 Olll 

• 
184 88 12-II-o-8 1011 1000 
1S5 89 12-11-0-9 10111001 
186 8A 12-II-o-2-8 lOll 1010 
187 BB 12-II-o-3-8 1011 lOll 
188 BC 12-II-o-4-8 lOll 1100 
189 80 CLM 12-11-0-5-8 lOll liD I 
ICJO 8E STCM 12-11-0-6-8 lOll lIIO 
191 8F ICM 12-U-o-7-8 IOU III1 
192 CO ? { 8A8 2 12-0 1100 0000 
193 CI A A 8A I 12-1 lIoo 0001 
194 C2 B B BA 2 12-2 lIoo 0010 
195 C3 C C BA 21 12-3 1100 001l 
196 C4 0 0 BA 4 12-4 1100 0100 
197 C5 E E BA 4 1 12-5 1100 0101 
198 C6 F F BA 42 12-6 1100 0110 
199 C7 G G BA 421 12-7 1100 oIII 

: C8 H H BA8 12-8 liOOiliOO 
C9 I I BA8 I 12-9 11001001 

202 CA 12-0-2-8-9 1100 1010 
Z03 CB 12-0-3-8-9 1100 1011 
Z04 CC J 12-0-4-8-9 1100 lIOO 
205 CO 12-0-5-8-9 1100 1101 
Z06 CE Y 12-0-6-8-9 1100 1Il0 

12-0-7-8-9 1100 lIll~-~ Z08 DO ! } B 8 2 11-0 liD I 0000 
Z09 01 MVN J J B I II-I 11010001 
210 02 MVC K K B 2 11-2 11010010 
211 03 MVl L L B 2 1 IJ-3 11010011 
212 D4 NC M M B 4 1I-4 11010100 
213 05 CLC N N B 4 1 11-5 1I0l0101 
214 D6 oc 0 0 B 42 11-6 11010110 
215 07 XC P P B 421 11-7 1I010JII 
216 08 Q Q B 8 11-8 11011000 
2I7 D9 R R B 8 I 11-9 1101 1001 
218 OA 12-11-2-8-9 1101 1010 
219 DB 12-11-3-8-9 1101 lOll 
22D DC TR 12-11-4-8-9 11011100 
221 DO TRT 12-11-5-8-9 1101 1101 
222 DE ED 12-11-6-8-9 1101 1110 
223 OF EOMK 12-11-7-8-9 1101 IIII 
224 ED A8 2 0-2-8 11100000• , 
225 EI 11-0-1-9 1110 0001 
226 E2 S S A 2 0-2 lIlO 0010 

E3 T T A 2 I 0-3 11100011 ~ E4 U U 0-4 lllO 0100 
229 E5 V V A 4 I 0-5 1110 0101

114230 E6 W W A 42 0-6 lIlO 0110 
231 E1 X X _ _ A 421 0-7 III()()lll 

OIl croe 
B202-STIOP 

B2D3 - STiOC 

B204 - SCK 

B205 - STCK 
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Code Translation Table (con't) 

Graphics and Controls 7-Track Tape - - -T--
Dec, BCDIC EBCDIClli ASCII BCDICI21 _.. ca'r~Code . Binary 

E8 Y Y A 8 - '6=-8- 1110 1000 
E9 Z Z A8 I 0-9 1110 IDOl 
EA 11-0-2-8-9 1110 1010 crt 
EB 11-0-3-8-9 1Il0 1011 

~~ECc--t---+---c-----t-- 11-0-4-8-9 -11Il0 1100 
ED 11-0-5-8-9 1Il0 1101 
EE U-o-6-8-9 1110 1Il0 
EF ;11-0-7-8-9 1Il0 1Il1 
FO SRP 0 8 -2--ro- 11110000 
Fl MVO I I I III I 0001 
F2 I PACK 2 2 2 1111 DOlO 
Fl UNPK J 2 I J 1111 0011 
F4 4 4 4 TIll 0100 

245 F5 5 4 I 5 III I 0101 
246 F6 6 42 6 III I 0110 
247 F7 ~7c-_*-____+---oo~2 LJ7 ____ I III 0111 

~!~ ~~ 2~P ~ ~ I~ gg :~ 
250 FA lAP 12-11-0-2-8-9 UUIOIO 
251 FB SP 12-U-0-J-8-911l111011 
252 FC MP 12-1I-0-4-8-9 1I111100 
253 FD OP 12-n-0-5-B-9' nUIIOI 
254 FE 12-n-o-6-B-9!IIllIllO 
~51 F~F~_________ 12-11-0-7-8-9 lllUill 
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Machine Instruction Formats - Control Registers 

MACHINE INSTRUCTION FORMATS 


FIRST HALFWORD 1 SECOND HALFWORD 2 THI RD HALFWO RD 3 

I 

II REGISTER 	 REGISTER 
OPERAND 1 OPERAND 2 

I I~r--""--.· 

RRI (lpCOd. I A1 lAD 

10 718 1112 151 


I REGISTER I ADDRESS OF 

• 
I OPERAND 1 I OPERAND 2 

A 

D2RX I Op Cod. tB] X2 I 82 
78 1112 1516 1920 31 
I 	 I 

REGISTER REGISTER ADDRESS OF I 
I OPERAND 1 OPERAND 3 OPERAND 2 

AS I op Cod. t9JJ9J B2 I 02 

I 

A 

o 78 1112 1516 1920 31, 
I ' I 

PMMEOtATEI 	 ADDRESS OF 
OPERANO 1I ~Ii OpCod. ~! B1 D1 


31
I I 

I
I 

I OpCod. 1~01 j 
I LENGTH LENGTH ADDRESS OF ADDRESS OF 
I OPERAND 1 OPERAND 2 OPERAND 1 OPERAND 2 

i OpCod. I1?JL2i?I B1 I 01A 02 
3132 3536 47ss P 78 1112 1~16 1920 

I I 
I I I ADDRESS OF I ADDRESS OF I 
I 1 LENGTH I OPERAND 1 OPERAND 2I I 

i OP Code t7:! B1 I 01 i B2 02 
o 78 1516 1920 3132 3536 47 

CONTROL REGISTERS 
CR Bits Name of field Function or feature Reset 

0 0 Block-multiplex mode Block-rnultiplex'g control 0 
24 Timer mask 1 
25 Interrupt key mask } EXI'd exlernal masking 1 
26 External signal mask 1 

2 0-31 Channel masks Extended 110 masking 1 
8 1&31 Monitor masks Monitoring 0 

14 0 Hard stop mode 1 

• 
1 Synchronous MCE l mask 1 
2 110 extended logout mask 0 
4 Recovery report mask 0 
5 Configuration report mask 0 
6 External damage report mask 1 
7 Warning mask 0 
8 Asynchronous MeEL mask 0 
9 Asynchronous fixed log mask 0 

15 8-31 MCE L pointer Machine-check handling 512 

).~"'-- "~". 
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Condition Codes 
CONDITION CODES 
Condition Code Setting 0 1 2 3 

2 a 
>zero 
>zero 
A high 
>zerQ 
>zero ...,>zero 
>zero 
>zero 

>zero overflow 
zero, not zero, 
carry carry 
A high U>zero 
>zero overflow 

>zero overflow 
> zero overflow 
> zero overflow 
> zero 
> zero overflow 
zero, not zero, 
carry carry 
>zero overflow 

A high 
>zero 
> zero 

1st bit zero 
A high overlap 

one Ucomplete 

see Prin Op not oper 

busy not oper 
I D not stored not oper gbusy not oper 
burst mode not oper 

not oper 
error not oper 

~ 

Mask Bit Position 8 

Floating-Point Arithmetic 

Add Normalized S/L/E zero 
Add Unnormalized S/L zero 
Compare S/L IA:B) equal 
Load and Test S/L zero 
load Complement S/L zero 
Load Negative S/L zero 
Load Positive S/L zero 
Subtract Normalized S/L/E zero 
Subtract Unnormalized S/L zero 

Fixed-Point and Decimal Arithmetic 

Add H IF IDec. 
Add Logical 

Compare H/F/Dec. IA:B) 
Load and Test 
Load Complement 
Load Negative 
Load Positive 
Shift and Round Decimal 
Shift Left SinglelDouble 
Shift Right Single/Double 
Subtract H/F/Dec. 
Subtract Logical 

Zero and Add 

Logical Operations 

AND 

Compare Logical IA:B) 

Edit 
Edit and Mark 
Exclusive OR 
Insert Characters under Mask 
Move Long IA:B) 
OR 
Test under Mask 
Translate and Test 

Input/Output Operations 

Halt I/O, Halt Device 

Start 110. SIOF 
Store Channel I D 
Test 110 
Test Channel 

Miscellaneous Operations 

Set Clock 
Store Clock 
Test and Set 

zero 
zero, 
no carry 
equal 
zero 
zero 
zero 
zero 
zero 
zero 
zero 
zero 

zero 

zero 
equal 
zero 
zero 
zero 
all zero 
equal 
zero 
zero 
zero 

interruption 
pending 
started 
ID stored 
available 
available 

set 
set 
zero 

4 

<zero 
<zero 
A low 
<zero 
<zero 
<zero 

<zero 
<zero 

<zero 
not zero, 
no carry 
A low 
<zero 
<zero 
<zero 

<zero 
<zero 
<zero 
<zero 
not zero, 
no carry 
<zero 

not zero 
A low 
<zero 
<zero 
not zero 
1st bit one 
A low 
not zero 
mixed 
incomplete 

CSW stored 

CSW stored 
CSW stored 
CSW stored 
interruption 
pending 

secure 
not set 
one 

1-8 OS/VS Programmer's Reference Digest 



Codes for Program Interruption - CNOP Alignment - Edit and EDMK 
Plttlrn Characters 

•
CODES FOR PROGRAM INTERRUPTION 


Interruption Interruption

Program Interruption Program Interruption

Code Code 
Cause CauseDec Hex Dec Hex 

1 0001 Operation 10 oooA Decimal overflow 
2 0002 Privileged operation 11 0008 Decimal divide 
3 0003 Execute 12 OOOC Exponent overflow 

• 
4 0004 Protection 13 0000 Exponent underflow 
5 0005 Addressing 14 OOOE Significance 
6 0006 Specification 15 oooF Floating-point divide 
7 0007 Data 64 0040 Monitoring 
B oooB Fixed-point overflow 
9 0009 Fixed-point divide 

CNOP ALIGNMENT 
Double Word 

Word WordI 
Half Word Half Word Half Word Half WordI I I 

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

~ ~ ~ ~ 
0,8 2,B 4,B 6,B 

EDIT AND EDMK PATTERN CHARACTERS (in hex) 
20-digit selector 40-blank 5C--asterisk 
21-start of significance 4B--period 6B·-comma 
22-field separator S8--dollar sign C309--CR 

• 


• 
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Fixed Storage Locations 

FIXED STORAGE LOCATIONS· 


Area. Hex 
doc. addr Purpose 

()'7 0 
11-15 8 

16·23 10 
24·31 18 
32·39 20 
40-47 28 
48·55 30 
56-63 38 
64·71 40 
72·75 48 
76·79 4C 
8()'83 50 
84-87 54 
88·95 58 
96·103 60 

104·111 68 
112·119 70 
120-127 78 
128-147 80 
148·149 94 
150-155 96 
156·159 9C 
160.167 AO 
168·171 A8 
172·175 AC 
176·179 BO 
180·231 B4 
232·239 E8 
240-247 FO 
248·251 F8 
252·255 FC 
256-351 100 
352·383 160 
384·447 180 
448·511 lCO 
512· 200 

Initial program loading PSW. restart new PSW 
Initial program loading CCW1, restart old PSW 
Initial program loading CON2 
External old PSW 
Supervisor Call old PSW 
Program old PSW 
Machine·check old PSW 
Input/output old PSW 
Channel status word 
Channel address word 
Unused 
Timer Iuses bytes 50, 51. and 521 
Unused 
External new PSW 
Supervisor Call new PSW 
Program new PSW 
Machine-check new PSW 
'nput/output nlNV PSW 
Reserved 
Monitor class [0-7 zeros, 8-15 class numbed 
Reserved 
Monitor code [0-7 zeros, 8-31 monitor codel 
Reserved 
ChennellD [0·3 type, 4·15 model, 16·31 max. 10EL length) 
I/O extended logout ODELl address [0·7 unused, 8·31 addrJ 
Limited channel logout (see diagram) 

Reserved 

Machine-check interruption code (see diagram) 

Unused 
Failing processor 'Storage address [()'7 zeros, 8-31 addr1 
Model-dependent 
Machine-eheck fixed logout area 
Machine-eheck floating-poi nt register save area 
Machine-check general register save area 
Machine-check control register save area 
Machine-check extended logout area (size varies) 

·'nformation from GA22-70QO-1. Functions and use of fields beyond 127 may 
vary between models. See functional characteristics manual for specific model. 

1·10 OS/VS Programmer's Reference Digest 



PSW - CAW - CCW - CSW 

• 
PROGRAM STATUS WORD 

o Channel 0 mask 13 (M) Machine check mask 
1 Channell mask 14 (W=l) Wait state 
2 Channel 2 mask 15 (p-= 1) Problem state 
3 Channel 3 mask 32-33 {I LeI Instruction length code 
4 Channel 4 mask 34-35 (CC) Condition code 
5 Channel 5 mask 36 Fixed-point overflow mask 
6 Mask for channel 6 and up 37 Decimal overflow mask 
7 External mask 38 Exponent underflow mask 

12 Not used - must be zero 39 Significance mask 

'" *A one-bit permits an interrupt. 

CHANNEL ADDRESS WORD (hex 48) 

Command Address 

15'16 23 124 31 

CHANNEL COMMAND WORD 


I Command Code I Data Address 


o 7 8 31 

Byte Count 

55 I S6 63 

CD-bit 32 (So) 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. 
pel-bit 36 (08) causes a channel Program Controlled Interruption. 

CHANNEL STATUS WORD (hex 40) 

.., Key I 0000 I Command Address I 
o 3 4 7 8 15 116 31 

32 39 140 4748 55'56 63 

32 (80001 Attention 40 (00801 ProjJ"am·controlied interruption 
33 (40001 Status modifier 41 (00401 Incorrect length 
34 (2000) Control unit end 42 (00201 Program check 
35 (1000) Busy 43 (00101 Protection check 
36 (0800) Channel end 44 (00081 Channel data check 
37 (0400) Device end 45 (0004) Channel control check 
38 (02001 Unit check 46 (0002) Interface conffol check 
39 (0100) Unit exception 47 (0001) Chaining check 
Byte Count: bits 48·63'form the residual count for the last CCW used. 

Section 1: General Information I-II 



Limited Channel Logout 

LIMITED CHANNEL LOGOUT (hex 80) 

Detect field 17·18 Reserved (001 
4 CPU 19 Sequence code 
5 Channel 20 Unit status 
6 Storage control unit 21 Command address and key 
7 Storage unit 22 ,Channel address 

23 Device address SouTce field 
8 CPU 24·25 (TTl Type of termination 
9 Channel Code 00 Interface disconnect 

10 Storage control unit 01 Stop, stack. or normal 
11 Storage unit 10 Selective reset 
12 Control unit 11 System reset 

28 (AI 1/0 error alert 
16 Interface address 29-31 Sequence code 

16-23 Field validity flags 

)·)2 OS/VS Programmer's Reference Digest 
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Operation Mnemonic Op Code Format Operands Description Exceptions Cond Code If 
Add A 5A RX Rl,02(X2,B2) Add cpr 2 to cpr 1 Ace o Sum = 0 Ii 

3(Sto) (Reg) 	 1 5urn< 0 c;:;
2 Sum >0 

Fxpt Oflo 3 Overflow C! 
Add AR lA RR Rl, R2 Add apr 2 to apr 1 Fxpt Oflo o Sum = 0 

~ " (GPR) (Reg) 	 1 Sum < 0 c
2 Sum >0 !l 
3 Overflow o· 

Add AP FA 55 01, (L2,Bl), Add dec apr 2 to apr 1 Ace o Sum = 0 .." 
Decimal D2(L2,B2) (Sto) (Sto) 1 Sum..;:O 

(R;ght to left byte by byte). Dato 2 Sum> 0 
(Opr 1 and 2 must be in packed) Dec Ofla 3 Overflow 
(Fields can overlap if low-order 

bytes coincide)w (If apr 1 and apr 2 refer to same" field, the field is doubled) 

f 

g' 
Add AH 4A RX Rl, D2(X2,B2) Add apr 2 to apr 1 Ace o Sum = 0 
Holfword (Sto) (Reg) 1 5um< 0 

tHigh-order 16 bits expanded) Fxpt Oflo 2 Sum> 0 
apr 2 3 Overflow 

el 
Add AL 5E RX Rl,02(X2,B2) Add log apr 2 to apr 1 Ace o Sum = 0

S­ Logical 	 (Sto) (Reg) 1 Sum =F- 0O' 
2 Sum = 03 3 Sum =F- 0g. 	 Add ALR IE RR Rl, R2 Add log apr 2 to apr 1 o Sum - 0 

logical (Reg) (Reg) 1 Sum =F- 0" 2 Sum = 0 
3 Sum -J;- 0 

w 

) 



Operation Mnemonic Op Code Format Operands Description Exceptions Cand Code 	 !R:;: 
Add AXR 36 RR RI, R2 FP Add opr 2 to opr 1 a Froet = 0 Ii 
Normalized (FPR po;.) (FPR pair) Spec 1 Result < 0 3 o 
(Extended) 	 Extended sum is put in opr 1 (FPR pair) Exp Oflo 2 Result >0 

Each operand consists of two FPR Exp Uflo 3 - ­ ~ ~ Only FPR 0 and FPR 4 may be specified for Sign ,.
:l" opr 1 or opr 2.o 	 q 

Add AD 6A RX RI, D2(X2, B2) 	 FP Add opr 2 to opr 1 Ace o Froet = 0 I: ~ Normalized (Sto) (FPR) Spec 1 Result < 0 l:t 
(Long) IS I Cha, I Fraction I Sign 2 Result> 0 0' 

:::I~~ o 1 78 63 	 Exp Oflo 3 -- .. 
Exp Uflo1:' 	 f[ e. 

Add ADR 2A RR RI, R2 	 FP Add opr 2 to opr 1 Spec o Freet'" 0 
Normalized 	 (FPR) (FPR) 1 Result<D 
(Long) 	 Sign 2 Result> 0 

~ 

Exp Oflo 3 --
Exp Uflo 

~ 
Add AE 7A RX RI, D2(X2, B2) FP Add opr 2 to opr 1 Ace o Freet = 0 
Normalized (Sto) (FPR) Spec 1 Result < 0 
(Sh.,t) IS I Cho, I Fraction I Sign 2 Result> 0 

o 1 78 31 Exp Oflo 3 --
Exp Uflo 

(low-order halves of FPR ignored and 
unchanged) 

Add AER 3A RR RI, R2 	 FP Add opr 2 to opr 1 Spec o Froet - 0 
Normalized 	 (FPR) (FPR) 1 Result < 0 
(Sho,t) 	 Sign 2 Result> 0 

(low-order halves of FPR ignored and Exp Oflo 3 - ­
unchanged) Exp Uflo 

Q o c 	
---

~ ~ G 



e t f' 	 t ~. e 
Operation Mnemonic Op Code Format Operands Description Exceptions Cond Code !R;Add AW 6E RX RI, D2(X2,62) FP Add apr 2 to Opt t Ace o Fraet '" 0 

Unnormolized (Sto) (FPR) Spec 1 Result..::- 0 3 
(;)(long) Sign 	 2 Result >0 ....

Exp Oflo 3 -- o 
:;­

- ~ Add AWR 2E RR RI, R2 FP Add apr 2 to apr 1 Spec o Froct '" 0 c: 
Unnormalized (FPR) (FPR) Sign 1 Result..::- 0 ~ 
(Long) Exp Oflo 2 Result:> 0 Ci' 

3 -- a 
Add Unnormalized AU 7E RX RI. D2(X2,62) FP Add opr 2 to apr 1 Ace o Froet =0 () 
Unnormalized (Sto) (FPR) Spec 1 Result < 0 o 
(Short) Sign 	 2 Result> 0 ~ (Low-order halves of FPR ignored and Exp Oflo 3 - ­ I 

unchanged) 
I 

~ Add AUR 3E RR RI, R2 FP Add apr 2 to apr 1 Spec o Fract =0 
~ Un norma I i zed (FPR) (FPR) Sign 1 Result..::- 0 

I,Short) (low-order halves of FPR ignored and Exp Oflo 2 Result> 0 
unchanged) 3 - ­

o· 

~ 
AND N 54 RX RI, D2(X2, B2) place the product of both apr's into opr 1 Ace 	 o Result 0 

1 Result -:f- 0
;; 
§. 
S 

AND NC D4 55 DI (l, 61), D2(62) Place the product of both apr's into apr 1 Ace 	 o Result =- 00' 
(left to right byte by byte) 1 Result "I- 0 
(Max number of bytes ANDed: 256)~ c· 

~ 
AND NR 14 RR RI, R2 Placethe product of both opr's into apr 1 None 	 o Result =0 

1 Result'" 0 

AND NI 94 51 DI (BI). 12 AND the 1 byte from the instruction stream Ace 	 o Result - 0.:.. 
(8-15) to apr 1 	 1 Result 'F- a 

-



; 
Operotion 

Bronch and 

Mlemonic 

BAl 

Op Cod. 

45 

Formot 

RX 

Operands 

RI, D2(X2, B2) 

Oeseri pt i on 

Store ILe/eC prog mask, and 24 bits of 

Exceptions 

None 

Cand Code 

UnchMged f 
link inst adr in opr 1. Branch to cdr of opr 2 3 

~ 
Ul 
"0 

i 
~w 

Branch and 
link 

8f-onch on 
Condition 

BAlR 

Be 

05 

47 

RR 

RX 

RI, R2 

MI, D2(X2,82) 

Store ILe,eC prog mask, and 24 bits of 
inst adr in opr 1. Branch to adr of opr 2 
(I f opr 2 := 0, store, no branch) 

Compare apr 1 with cond code 
(M",k) 8-11 

(N\ask = 7) Bronch on non-zero cond code 
(tv\csk = 15) Uncond bronch 
(Mask == 8) Cond code 00 

None 

None 

Unchanged 

Unchanged 

(;) 

" C 

=­
~ 
~ 
5' 
; 

~ 
;;>
;:; 
" g 

(Mask'" 4) Cond code 01 
(Mask = 2) Cond code 10 
(Mask := 1) Cond code II 
(N OP if cond not met) 

"8 
::I e 

B..-anch on BeR 07 RR MI, R2 Compare opr 1 with cond code None Unchanged 

~ Condition Branch to opr 2 adr if cond met 

~ (If OP' 2 "0) NOP 

Branch on BCT 46 RX RI, D2(X2, B2) Reduce opr I by I and bronch to opr 2 adr None Unchanged 
Count (If opr I := 1) Reduce, no branch 

Branch on 
Count 

BCTR 06 RR RI, R2 Reduce opr "' by 1 and branch to cpr 2 adr 
(If cpr' := 1) Reduce, no branch 

None Unchanged 

(If opr 2 = 0) Reduce, no branch 

Branch on Equal BE 47(BC 8) RX,Ext. D2(X2, B2) Branch if mask = cond code None Unchanged 

Branch on High BH 47(BC 2) RX,Ext. D2(X2, B2) Branch if mask = cand code None Unchanged 

Branch on BXH 86 RS RI, R3, D2(B2) Add opr 3 to apr 1 None Unchanged 
Index High Sum compared ta apr 3 if opr 3 adr is odd 

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

- 3/apr 3 + 1 
----­ ---­ -

~ " CJ (;; c (# 



-..l 

t t 
Operation Mnemonic "Bronch on Index BXLE 

low or Equal 

Bronch on Low BL 

Branch jf Mixed BM 

Branch on Minus BM 

Bronch on f\/ot Eqvol BNE 

Bronch on Not Hi::;h BNH 

8f-anch on Not Low BNL 

Branch on Not Minus BNM 

Branch on Not Ones BNO 

Bronch on Not Plus BN' 

Branch on Not Zeros BNZ 

g> Branch j f Ones BO 
n 

g' Branch on Overflow BO 

Branch on Plus BP 

Branch if Zeros BZ 

~ &-anch on Zero BZ
iil 

Branch Unconditional B 
~ 

Branch Unconditional BRs­
O' Compare C 
§ 
"g. 

Compare CR" 
Ext =Extended Mnemonic 

Op Code 

87 

47(BC 4) 

47(BC 4) 

47(Be 4) 

47(BC 7) 

47(Be 13) 

47(BC II 

47(Be II) 

47(BC 14) 

47(Be 13) 

47(Be 7) 

47(Be I) 

47(BC I) 

47(BC 2) 

47(BC 8) 

47(Be B) 

47(Be 15) 

47(BC 15) 

59 

19 

Format 

RS 

RX, Ext. 


RX,Ext. 


RX,Ext. 

RX,Ext. 

RX,Ext. 

RX Ext. 

RX,Ext. 

RX,Ext. 

RX,Ext. 

RX,Ext. 

RX,Ext. 

RX,Ext. 

RX,Ext. 

RX,Ext. 

RX,Ext. 

RX,Ext. 

RR,Ext. 

RX 

RR 

Operands 

R1, 113, 02(82) 

02 (X2, B2) 

02 (X2, B2) 

02 (X2, B2) 

02 (X2, B2) 

02 (X2, B2) 

02 (X2,B2) 

02 (X2, B2) 

02 (X2,B2) 

02 (X2,62) 

02 (X2,B2) 

02 (X2,B2) 

02 (X2,B2) 

D2 (X2, B2) 

02 (X2,82) 

02 (X2, B2) 

02 (X2, B2) 

R2 

RI,02(X2,B2) 

RI, R2 

., e 
Description 

S-ane as Branch On Index High 
Bronch to opr 2 cdr if sum < or '" opr 3+ I 

Branch If mQsk =: cond code 

Branch if roosk '" cond code 

Bronch if mask - cond code 

Branch if mask =cond code 

Bronch jf mask'" cond code 

Bronch if mask = cond code 

Btanch if mask =cond code 

Bronch if mask =cenci code 

Branch if mask'" cand code 

Bronch if mask =cand code 

8ronch if mask - cond code 

Branch if mask = cand code 

Bronch if mask = cand code 

8ranch if mask = cond code 

Bronch if ITMlsk = cond code 

Bronch if mask =cond code 

Bronch if mask = cond code 

Compare opr 1 algebraically to apr 2 (Reg) 

Compare apr 1 algebroicaJ Iy to apr 2 

Exceptions 


None 


Non. 

None 

Non. 

None 

None 

None 

None 

None 

None 

None 

Non. 

Non. 

None 

None 

None 

None 

None 

Aco 

None 

• 
iCond Code 

Unchanged 

3 
Unchanged 

Unchanged ~ 
:;­

Unchanged !:
Unchanged 

c 
Unchanged ~. 

oUnchanged 
i;l 

Unchanged 

8'Unchanged 

!i 
:> 

Unchanged 


Unchanged 


Unchanged 


Unchanged 


Unchanged 


Unchanged 


Unchanged 


Unchanged 


Unchanged 


o opr's = 

llst< 

21st> 


oapr's == 


1 \st< 

21st :> 


) 



';" Operation f.Anemonic Op Code Format Operands Descr;ption Exceptions Cand Code !f 
00 

Compare Decimal CP F9 SS DI (lI,BI), D2(l2,B2 	Compare opr I to opr 2 Ace oopr's = ~ 
(binary right to left) byte by byte Dato 1 1st < 3 

o 	 (;)(Opr's must be pocked) 2 lst > 

~ (Fields can overlap if low-order bytes Cl 
coincide)'" 	 s
(The shorter opr is extended with high-orderd" 
zeros) 	 ~ 

-- <::~ 
Compare Hal fword CH 49 RJ( RI, D2(X2, B2) 	 Compare opr 1 algebraical1y to opr 2 Ace a opr's = ~ 

(Hi-order 16 bits expanded) opr 2 lIst < 0' 
:::I~. 	 21st ;> .. 

~ Compare Logical Cl 55 RJ( RI, D2(X2, B2) Compare opr 1 to opr 2 Ace a opr's = 8 
(binary left to right) lIst < :::> 

~ (Terminates if/when 'F found) 21s~ e 

~ 
~ Compare Logi cal ClC D5 SS DI (l, BI), D2(B2) Compare opr 1 to opr 2 Ace o opr's = 

(binary left to right) lIst < 
(Terminated if/when ~ found) 21st ;> 

(opr length max 256 bytes) 

Compare Logical Cli 95 SI DI (BI), 12 	 Compare opr 1 to opr 2 Ace o opr's::= 

(Imm) (Sto) I lst < 
(binary left to right) 21st> 
(Term inates if/when "I- found) 

Compare logical ClR 15 RR RI, R2 	 Compare apr 1 to apr 2 None a apr's ­
(binary left to right) l1st < 

(Terminates if/when = found) 21st > 

Compare Log ical ClM aD RS RI, M3, D2(B2) Compare apr 2 to apr 1 under control Ace a apr's ::; 

Characters Under Mask of mask (binary left to right) <
II ht21st > 

3 - ­

(, C , 	 c; C Q'C 	 '4 



f' ~ t C' r ~ 
Operation 

Compare Logical long 

Mnemonic 

CLCL 

Q>Code 

OF 

Format 

RR 

Operands 

Rl, R2 

Description 

Compare opr 1 to opr 2 
(opr 1 and 2 indicate even/odd reg. pair) 

Exceptions 

Ace 
Spec 

Cond Code 

o opr's = 
1 1st < 
21st > 

!R 
if 
3 
W ..... 

3 -­ o 

Compare (Long) CD 69 RX Rl, D2 (X2 , B2) Compore opr 1 algebraically to opr 2 Acc oopr's = '" 
(Equalize and subtract) Spec 1 1st 

21st 
< 
> 

~ 
C 
~ 

Compare (long) .CDR 29 RR Rl, R2 Compare opr 1 algebra; cally to opr 2 (FPR) 
(Equoli ze and subtract) 

Spec oopr's ;:0 

1 lst < 

0' 

'".. 
Compore (Short) CE 79 RX Rl, D2(X2,82) Compare opr 1 algebraically to apr 2 

(FPR) (510) 
Acc 
Spec 

2 1st > 

oapr's == 
1 lst < 

f 
:£ 

(low-order halves of FPR ignored and 2 1st > 

w 
"g. 
" 

Compare (Short) CER 39 RR Rl, R2 

unchanged) 

Compare opr 1 algebraically to opr 2 
(FPR) (FPR) 

(Low-order halves of FPR ignored and 

Spec oopr's = 
1 1st < 
21st > 

unchanged) 

~ 
ii 
a 

Convert to Binary CVB 4F RX RI, D2(X2,B2) Convert apr 2 (packed decimal) 
(Doubleword bounds) to binary and put in 
apr 1 location 

Acc 
Spec 
Dolo 
Fxpt Div 

Unchanged 

" 0' 
3 

Convert to Decimal CVD 4E RX RI, D2 (X2 , B2) Convert opr 1 (binary) to packed decimal 
(doubleword bounds) and put in opr 2 

Acc Unchanged 

eo.
g' Diagnose ---­ 83 See IBM System/370 See IBM System/370 Priv Oper Unpredict-

Principles of Opera- Principles of Opero- Acc able 
tian, GA22-7000 tian, GA22-7000 Spec 

'" 



Operation Mnemonic Op Code Format Operands Description 
N 
o 	 Divide D 5D RX Rl, D2 (X2,B2) Divide apr 1 by opr 2 


(even and odd regs) (Sto) 
o Opr 1 becomes quotient and remainder 

~ 
'" Divide DR 1D RR R1, R2 	 Divide opr 1 by apr 2 


Dividend: even and odd pair regs 

Opr 1 becomes quotient and remainder 
(full word only){ 

Divide Decimal DP FD 55 Dl(Ll ,B1), Divide opr 1 by opr 2 
D2(l2,B2) Opr 1 becomes quoti ent and remainder


1:' (left justified)

<>' Dividend: at least 1 leading zero, max
;; 
g 	 size 31 digits and sign 

Divisor: max size 15 digits and sign, 
t:l 	 numerically larger than dividend 


Both opr's packed format
~ Remainder size = divisor size (Fields can 
overlap if low-order bytes coincide.) 

Divide (long) DD 6D RX R1, D2(X2, B2) FP Divide apr 1 by opr 2 
(FPR) (Sto) 

Opr I becomes quoti ent 
(prenormalized) 

Divide (Long) DDR 2D RR Rl, R2 FP Divideopr 1 by opr 2 
Prenormalize (FPR) (FPR) 

(Dividend) (Divisor) 
Oper 1 becomes quoti ent , 	 ,(, c' 	 " 

Exceptions 

Acc 
Spec 
Fxpt Div 

Spec 
Fxpt Div 

Acc 

Spec 
Data 
Dec Div 

Acc 
Spec 
Exp Oflo 
FP Div 

Exp Uflo 

Spec 

Exp Oflo 
Exp Uflo 
FP Div 

Cond Code iUnchanged 3 
(;) 

2:! 
:;Unchanged 
~ 
<: 
~ o· 
S!Unchanged I n­
O 
:::l ,... 

Unchanged 

Unchanged 

o 



e 
Operation 

Divide (Short) 

Divide (Short) 

~ 
0" 
o 

Edit 

~ 

~ 
;­
0' 

~ 
g" 

t: 

Edit and Mark 

Exclusive OR 

~ 
Mnemonic 

DE 

DER 

ED 

EDMK 

X 

e 
Op Cod. 

7D 

3D 

DE 

DF 

57 

Format 

RX 

RR 

ss 

SS 

RX 

Operands 

Rl, D2(X2,B2) 

Rl, R2 

Dl(L,Bl), D2(B2) 

Dl(L, B1), D2(B2) 

Rl, D2(X2,B2) 

t e 
Description 

FP Divide opr 1 by opr 2 
Prenorm 01 i ze 

(Dividend) (Divisor) 
Opr 1 becomes quotient 
(Low-order halves of FPR ignored and 
unchanged) 

FP Divide opr 1 by 2 
ITenmma!;z. (FPR) (FPR) 

(Dividend) (Divisor) 
Opr 1 becomes quotient 
(Low-order halves of FPR ignored and 
unchanged) 

Opr 1 ::: pottern, opr 2 :::: source 
Opr 2 is changed from pocked to zoned and 
edi ted under control of opr 1 . 
Opr's processed left to right 
(Fill char is 1st char in poltern field unless 
it is a digit/select/signiHconce-s art char.) 
(Opr 1 terminates. operation I 
See IBM System/370 Principle: of 
Operation, G A 22-7000 

Some as Edil 
(Adr of 1st significant result dig:t 
recorded in GPR 1) 

Exclusive-OR apr 2 and apr 1 and the 
IT'odu!o-two sum placed in opr 1 

Exceptions 

Ace 
Spec 
Exp 0110 
Exp Ullo 
FP Div 

Spec 
Exp 0110 
FP Div 

Ace 
Doto 

Ace 
Doto 

Ace 

e 
Cend Code ~ 
Unchanged Ii 

3 
-W 
Cl 
:::l 

~ 
Unchanged ~ o· 

:::l.. 
n­
O 
:::l 

:i. 
Source 
o lield ~ C 
I field < 0 
2 field ;. 0 

Source 
a fiek 0--;0 

I field < 0 
2 fie~J ,', 0 

o Resui~- ::" 0 
1 Result '1' 0 

) 



-- --

N 

N 


o 

~ 
~ 

1 

1:' 

;
;;> 

f 

Operation 

Exclusive OR 

Exclusive OR 

Exclusive OR 
Immediate 

Execute 

Halve, Long 

Halve, Short 

Holt Device 

Halt I/O 

Insert Character 

Insert Choracters 
Under Mask 

o 


Mnemonic 

XC 


XR 


XI 


EX 


HDR 

HER 

HDv 

HIO 

IC 

, 
ICM 

Op Code 

D7 

17 

97 

44 

24 

34 

9E01 

9Eoo 

43 

BF 

Format 

55 

RR 

51 

RX 

RR 

RR 

5 

5 

RX 

R5 

(J 

Operands 

Dl (l,B]), D2(B2) 

Rl, R2 

r- ­
Dl (Bl), 12 

Rl,D2(X2,B2) 

Rl, R2 

Rl, R2 

Dl,(Bl) 

Dl, (Bl) 

Rl,D2(X2,B2) 

Rl, M3,D2(B2) 

Description 

Exclusive-OR opr 2 and opr 1 and 
modulo-two sum placed in opr 1. 

Exclusive-OR opr 2 and opr J and 
modulo-two sum placed in opr 1. 

Exclusive-OR opr 2 ond opr 1 and 
modulo-two sum placed in opr 1. 

The instruction addressed by opr 2 
is modified by opr 1 O'1d executed. 

Opr 2 is divided by 2 and placed in 
opr 1. 

Cpr 2 is divided by 2 and placed in 
opr 1. 

Execution of current I/O op at 
addressed dey is terminated 

(full op cd - 1001 1110 xxxx xxxi). 


Execution of current I/O op at 

addresses dev, subchan, and chon term 

(full op cd - 1001 1110 xxxx xxxO). 


Byte at opr 2 is inserted in high 

order byte of reg at opr I. 


1 to 4 bytes at opr 2 are inserted 

in reg ot opr 1 under control of 

mask. 


~ 

ExceDtions 

Ace 


Ace 


Ace 

Exec 

Spec 

Spec 

Priv 

Priv 

Ace 

Ace 

(, 

Cond Code 

o Result "" 0 
I Result = 0 

o Result"" 0 
I Result = 0 

o Result = 0 
I Result = 1 

Set by 
executed 
instruction 

Unchanged 

Unchanged 

a Subchon busy with 011 other 
dey or int pending 

1 CSW stored 
2 Chan working 
3 Not oper 

o Chan or sub­
chan not working 

J C5W stored 
2 Burst oper 

terminated 
3 Not oper 

Unchanged 

a Selected bih or mask: 0 
1 leftmost bit of spec byte=l 
2 leftmost bit of spec byte=O 

~ 

!R 
i; 
3 
(;) 
C3 

=:'" 
2 

g'.. 
~ 

8" 
e '" 



a 
5' 

" 
~ 

a ~ 

5" 
0' g
g' 
N 
w 

e 

Operation 

Insert Storoge 
Key 

load 

load 

load Address 

load and Test 

load and 
Test (long) 

Load and 
Test (Short) 

load Complement 

e 

Mnemonic 

15K 

l 

lR 

lA 

lTR 

lTDR 

lTER 

lCR 

e 

Op Code 

09 

58 

lB 

41 

12 

22 

32 

13 

Format 

RR 

RX 

RR 


RX 


RR 


RR 


RR 


RR 


Operands 

Rl, R2 

Rl, D2(X2, B2) 

Rl, R2 


Rl, 02(X2,B2) 


Rl, R2 


Rl, R2 


Rl, R2 


Rl, R2 


~ 
Description 

Opr 2, 8-20 fetches 7-bit sto key byte. 

7-bit sto key is placed in apr I, 24-30. 

Bits 0-23 unchanged, 31 set to zero. 

(opr 2, 0-7 and 21-27 ignored, 28-31 

must =0) 

load apr 2 into opr 1 


Opr 2 into opr 1 

Opr 2, 12-31 to opr 1, 8-31. 
Opr 1, 0-7 set to zero 
(no storage reference made) 

Opr 2 into opr 1 
{When opr 1 and opr 2 specify same reg 
result is test without data transfer.) 

Opr 2 into opr I 
(FPR) (FPR) 

(When opr 1 and opr 2 spedfy some reg 
result is test without data transfer.) 

Opr 2 into opr 1 
(FPR) (FPR) 

(low-order half of opr 1 unchanged) 
(VVhen opr 1 and opr 2 specify same reg 
result is test without dota transfer.) 

2's complement of opr 2 into oper 1 
(overflow when max negative number is 
complemented) 

Exceptions 

Priv 

Ad. 

Spec 


Ace 


None 

None 

• 


None 

Spec 

Spec 

Fxpt Oflo 

e 
Cand Code 

Unchanged i 
3 
(;j 
C:I 

Unchanged 	 ; ­
l!l 
2 

Unchanged II 
Unchanged 0' ..'" 

8 o Result == 0 

1 Result < 0 '" 
:!. 
2 Result> 0 

o Result Fraction:::: 0 
1 Result < 0 
2 Result> 0 

o Result Fraction =0 
1 Result < 0 
2 Result> 0 

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

-

) 



--

~ 
o 

I 
~ 

1:' 

" 
@ 

g 
'" 
f 

Operation 

load Complement 

(Sho<') 

Load Complement 
(Long) 

load Control 

Load Hal fword 

Lood (Long) 

Load (Long) 

" 


Mnemonic 

LCER 

LCDR 

LCTL 

LH 

LD 

LDR 

(. 

Op Code Format 

33 RR 

23 RR 

87 RS 

48 RX 

68 RX 

28 RR 

" 


Operands 

RI, R2 

RI, R2 

Rl, R3,D2(B2) 

Rl, D2(X2,82) 

RI, D2(X2,82) 

Rl, R2 

Description 

Opr 2 into apr J 
(FPR) (FPR) 
(Opr 1 sign inverted, low-order half 
unchanged) 
(Cpr 2 unchanged) 

Opr 2 into apr 1 
(FPR) (FPR) 
(Cpr I sign inverted, low-order half 
unchCllged) 
(Opr 2 unchonged) 
(Low-order half of apr 1 unchanged) 

Cntl regs from apr I to apr 3 
loaded with info starting ot 
apr 2. 

Opr 2 halfword expanded to fullword 
with sign bits, placed in apr 1 
(High-order expanded) 

Opr 2 into apr , 

(5'0) (FPR) 

Cpr 2 into apr I 
(FPR) (FPR) 

~ 

Exceptions 

Spec 

Same as 
LCER 

Ace 
Spec 
Priv 

Ace 

Ace 
Spec 

Spec 

(J 

Cand Code 

oResult 
Freet = 0 

1 Result 0 
2 Result 0 

Same os 
LCER 

Unchanged 

Unchanged 

Unchanged 

Unchanged 

~ 

!t 
~ 
3 
(;) 
~ 

2 
~ " 

ci".." 
~ 

I e 



e e e 	 ~ ~ e 
Operation Mnemonic Op Cod. Format Operands Description Exceptions Cond Cod. 

load Multiple LM 98 RS RI, RJ, D2(82) Opr 2 into GPRs in ascending order Acc Unchcnged f 
Starting reg specified by apr 1, ending 
reg specified by apr 3 
(Reg wrap-around possible) ! 

l.ood Negative LNR 11 RR RI, R2 	 2'5 complement of apr 2 into apr , None o Result == 0 ~ 
(Reg) (Reg) 1 Result < 0 

(If opr 2 contains a (-) number or zero, ~ 
the number is unchanged) !l 

0' 
Load Negative LNDR 21 RR RI, R2 	 Cpr 2 into opr 1 Spec ~It a 
(Long) 	 (FPR) (FPR) o Fract =0 

Cpr 1 sign bit is 1 (negative) 1 Result < 0 [OFr 2 unchanged e.
load Negati ve LNER 31 RR RI, R2 	 Cpr 2 into opr I Spec ~It 
(Short) Cpr 1 sign bit is 1 (negative) o Fract = 0 

SC' Cpr 2 unchanged 1 Result < 0 

" (low-order half of opr 1 unchanged) §' 

" load Positive LPR 10 RR RI, R2 	 Opr 2 into opr 1 Fxpt Oflo o Result = 0 
(Negative numbers are complemented) 

[ (Overflow occurs when the max negative 2 Rowlt,.O 
number is complemented) 3 Overflow 

load Positive LPDR 20 RR RI, R2 	 Cpr 2 into opr 1 Spec Result 
(long) (FPR) (FPR) o Froct =0 

O' Cpr 1 sign bit made a zero (POSitive) 2 Result> 0 
§ Opr 2 unchanged 

s­

l.ood fOsitive LPER 30 RR RI, R2 	 Cpr 2 into opr 1 Spec Result~. 
(Short) 	 Cpr 1 sign bit made a zero 4»ositive) o Fract = 0 

Cpr 2 unchooged 2 Result> 0 
(low-order half of opr 1 unchooged) ;., 

v. 

) 



~ 
o 

~ 

f:. 
1;' 
;;>
;;: 
"R 
t:I 
~. 

Operation 

Lood PSW 

Load (Shart) 

Load (Shart) 

Load Real Address 

Load Rounded 
(Extended to long) 

Load Rounded 
(Long 10 Shart) 

Q 

Mnemonic 

LPSW 

LE 

LER 

LRA 

LROR 

LRER 

, 


Op Code 

82 

78 

38 

BI 

25 

35 

Format 

S 

RX 

RR 

RX 

RR 

RR 

~ 

Operands 

01 (BI) 

RI,02(X2,B2) 

RI, R2 

RI,02(X2,B2) 

RI, R2 

RI, R2 

Description 

Opr 1 into PSW 
(Opr 1 low-order 3 bit adr must =0) 
(Instruction used to enter the problem or 
wait state) 

Opr 2 into apr 1 
(SIo) (FPR) 
(low-order half of apr 1 unchanged) 

Opr 2 into apr 1 
(FPR) (FPR) 
(Low-order half of apr 1 unchanged) 

Real adr corresponding to apr 2 logical 
adr placed in apr 1. 

Opr 2 is rounded from extended to long 
format and put in cpr 1 
(FPR pair) (FPR) 
Only FPR 0 and FPR 4 may be specified 
for apr 2. 
Opr 2 is rounded from long to short format 

(~Mut ~~~~)apr I 

Add an absolute 1 to opr 2, bit 32; carry 

will ripple left. 

Lower half of result FPR will remain un­
changed. 


G 

Exceptions 

Pd" 
Ace 
Spec 

Ace 
Spec 

Spec 

Priv 
Adr 
Trans 

Spec 
Exp Oflo 

Spec 
Exp Oflo 

(J 

fR
Cond Code 

~Set by new 
PSW 34 ond 
35 ~ 

:;
Unchanged ;; 

C 
S 

Unchanged ..g' 

o Translation I
available c.1 Seg tbl entry 
invalid 

2 Page tbl entry 
invalid 

3 Seg or page tbl 
length violation 

Unchanged 

Unchanged 

I 

G 




• • e~ e ~ 
!ROperation Mnemonic Op Code Format Operands Description Exceptions Cand Code 1; 

M.onitor Call MC AF 51 01 (Bl),12 	 Causes program interrupt if monitor- Monitor Unchanged 3 
mask bit in cont. reg 8 -= appropriate Spec "W 
monitor class specified in positions "-I o12-15 of 12. Real storage locations 148 ,.

and 156 will zero, loc 149=12,.ond loc. 

157-159=D1 + contents to B1. 
 g 

Move MVC 02 55 Dl,(l,Bl),D2 Opr 2 to apr J 	 Ace Unchanged ~ 
(82) 	 (left to ri ght byte by byte) ci" 

(Max number of bytes moved: 256) ill 
(No restriction on overlapping fields) n­

O 
Move MVI 92 51 Dl(81).12 /IAove the 1 byte from the il'6truction stream Ace Unchanged '"(8-15) to opr 1. :i.. 

[ 
NIove long MVCl OE RR Rl, R2 Iklve char from area spec in ior 2 to area Ace o Opr cnts := I 


spec in opr 1. Opr 2 is even odd reg pair Spec 1 Opr 1 cnt< 
 , 

where R2 is "from adrll, R2+1 bits 0-7 is opr 2 cnt
0' podding char, and R2+1 bits 8-31 is length. 2 Opr 1 cnt> I 

I" 	 Opr 1 is even/odd reg. pair apr 2 cnt I 
where Rl is Ilto" addr, Rl+l 3 No move due 
bits 8-31 is length. to destructive I~ 

overlap. 

~ 
" 0' 

~ 
0' 
" 
'-0 
-.l 

) 

http:Dl(81).12


Operation Mnemonic Op Code Fonnat 	 Operands Deseription Exceptions Cond Code N 

00 

~ve Numeries MVN 01 5S 01 (L, BI), 02(B2) The 4 low-order bits of opr 2 bytes into the Ace Unchanged 
 i 
4 low-order bits of apr 1 bytes. 

(Left to ,;ght byte by byte) 

(Max number of bytes moved: 256) 
~ 	 i

(High-order bits of each byte of both opr's 

unchanged.) 

(No restrietion on overlapping fields.) 
 ~ 

~ve with Offset MVO FI 55 	 OI(L1,BI),02 Opr 2 to the left of Cftd adjocent to the Ace Unchanged ~ 
(L2,B2) low-order 4 bits of apr 1. ~. 

(R;ght to left byte by byte) 

(Dota em be pocked, unpacked, or binary 


t 	
;­

format) I 
;;: 	 (No restriction on overlapping fields) '" 
~ 	

e
(Processing terminated by high-order bit~ 

~ 
in opr 1) 

(If apr 2 field shorter than opr 1, insert 

leading zeros in apr 2.) 


~ 
/llcve Zones MVZ 00 5S 01 (L,BI), 02 (B2) 	 The 4 high-order bits of opr 2 bytes into the Ace Unchanged 

4 high-order bits of opr 1 bytes 
(left to right byte by byte) 
'Max number of bytes moved: 256) 

(low-order bits of each byte of both opr's 

unchooged. ) 

(No restriction on overlapping fields) 


, 
Multiply M 5C RX RI, 02(X2,B2) Multiply opr 1 by opr 2 Ace Unchanged 

Product: even and odd pair regs 5pec 
Opr 1 becomes the product. 
(Opr 1 must speei fy a'I even-numbered reg) 
(Sign bit extended to 1st significant product 
digit) 

-- .. ~~ 

c c 	 o Q

" 



g 
g 
" 
~ 
~ 
e'. 
; ­
0' a 
!!:. 
15" 

" 

'" 
N 

e 

Operation 

Multiply 

Multiply (Extended) 

Multiply Decimal 

e 

Mnemonic 

MR 

MXR 

MP 

~ 
CJp Code 

lC 

26 

FC 

Format 

RR 

RR 

5S 

Operands 

Rl, R2 

Rl, R2 

D1 (Ll ,81), 
D2(L2,B2) 

e 
 •
Description 

Multiply apr 1 by apr 2 

Produ<:t: even and odd poi r of regs 

Opr 1 becomes the product. 

(Opr 1 must specify on even-numbered reg) 

(Sign bit extended to 1st significant product 

digit) 


Multiply extended apr 1 by extended apr 2 
(FPR poi,) (FPR poi,) 

Extended product is put in opr 1 (FPR pair) 
(Only FPR 0 and FPR 4 may be specified for 
either apr 1 or apr 2) 
(low-order characteristic is mode 14 < 
high-order chorocteristjc except when the 
result would be,> 0,. then the low-order 
characteristic is mode 128> its correct 
value; sign of low-order characteristic re­
mains the some as high-order characteris­
tic) 

Multiply apr 1 by apr 2 

Multiplier: 8 bytes max size and shorter 

than the multiplicand. 

Multiplicond: must have high-order zeros 

equal to or greater than the size of the 

multiplier. 

(Both apr's in packed format) 

(Right to left byte by byte) 

Product: must contain at least 1 high-order 

zero. 


Exceptions 

Spec 

Spec 
Exp Oflo 
Exp Uflo 

Ace 
Spec 
Doto 

e 
Cand Code !R 
Unchanged ~ 

~ 
:; 

~ 
Unchanged ~ 

0" 
~.. 
f 
e. 

Unchanged 



w o r-
Operation 

Multiply Halfword 

Mnemonic 

MH 

Op Code 

4C 

Format 

RX 

Operands 

RI, D2(X2, B2) 

~ 
Ul 

'" 
Multiply (Long) MD 6C RX RI, D2(X2,B2) 

o 

i 
~v 
~ 
;;> 
(il Multiply (long) MDR 2C RR RI, R2 

~ 
S2 
~ 

Multiply (long to MXD 67 RX RI, D2(X2,B2) 
Extended) 

c " () 

Description 

MulHply OP' I by OP' 2 .I 
(Opr 2 is expanded to 0 32-bit integer) 
(Only the low-order 32 bits of the product I 
opr 1, are retained) 

Multiplyopr 1 byopr2 
(FPR) (5to) 

Product; prenormolizes the opr's and post-
normalizes the intermediate product. 
(If all fraction digits (15) = zero; the 
product I sign and char ore made zero.) 
(The intermediate product fraction is 
truncated before left-shifting.) 

Multiply opr I by opr 2 
(FPR) (FPR) 

Product; prenormolizes the opr's and post-
normalizes the intermediate product. 
(If all fraction digits (15) = 0; the product 
sign and char are made zero.) 
(The intermediate product fraction is 
truncated before left-shifting.) 

Multiply long opr 1 by long apr 2. 
(FPR) (5to) 

Extended product is put in PFR pair speci­
fied by apr 1 
(Only FPR a and FPR 4 may be specified 
for apr 1) 
(Signs of FPR pair are the same) 
(Can only use doubleword boundary in stor­

oge) , I (Continued) 

..~ 

Exceptions 

Ace 

Ace 
Spec 
Exp 0110 
Exp Uflo 

Spec 
Exp Oflo 
Exp Uflo 

Ace 
Spec 
Exp Ofla 
Exp Uflo 

Cand Code 

Unchanged 

Unchanged 

Unchanged 

!R 
S 
~ 
'" ..... 
o 
:::J 
:!I 
2 
~ 
0' 
F;; 

8 
:::J 

:i.. 

Unchanged 

Q 



[ 
§f 

~ 
1/
i!. 
5' 
0' 
§ 
~. 
g 

w 

., ee 
Operation .Mnemonic Op Cod. Format Operands 

Multiply (long to MXO 67 RX Rl, D2(X2,B2) 
Extended) (Cant'd) 

Multiply (Long to MXOR 27 RR Rl, R2 

Extended) 


MulHply (Short) ME 7C RX Rl, 02 (X2, B2) 

~----

~ ,",' e 
Description 

(Low-order characteristic is mode 14< 
high-order characteristi c except when the 
result would be > 0, then the low-order 
characteristic is made 128> its correct 
valuei sign of low-order characteristic 
remoins the same as high-order character­
istics) 

Multiply long opT I by long apr 2. 
(FPR) (FPR) 

Extended product is put in FPR pair 
sped fi ed by opr 1 
(o,ly FPR 0 and FPR 4 may be specified 
for OpT 1) 
(Signs of FPR pair are the same) 
(Low-order characteristic is mode 14< 
high-order characteristic except when the 
result would be >a, 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) 

Multiply apr 1 by apr 2 
(FPR) (Sto) 

Product: prenormalizes the apr's and post-
normalizes the intermediate product. 
(If all fraction digits (14) = 0; the product 
sign and char are mode zero.) 
(The intermediate product fraction is trun­
cated before left-shifting.) 
(The 2 low-order fraction digits of the 
product always = zero.) 

•
Exceptions Cond Code 

Unchanged 
Spec 

Exp Oflo 

Exp Uflo 


Ace Unchcrlged 
Spec 
Exp Oflo 
Exp Uf10 

!R 
it 
3c;, 
o"j 
o 
:; 
~ 
C 

~ o· 
a 
c:;­
o 
j 

e. 

) 
/' 



w 
'" 

~ 

Operation 

Multiply (Shoet) 

Mnempnic 

MER 

Op Code 

3C 

Format 

RR 

Operands 

RI, R2 

Description 

Multiply opr 1 by opr 2 
(FPR) (FPR) 
Product: prenormalizes the opr's and post-
normalizes the intermediate product. 

Exceptions 

Spec 
ExpOflo 
Exp Uflo 

Cand Code 

Unchanged 

~ 
~ 
'" 3 
W 
-.J o 

'" :1' 
o 
~ 

3 
3 
:~ 

No Operation NOP 47(8CO) RX, 
Ext. 

D2(X2,82) 

(If all fraction digits (14) = 0; the product 
sign and char ore mode zero.) 
(The intermediate product fraction is trun­
cated before left-shifting.) 

Comp mask with cond code None Unchanged 

:;­
~ 
<: 
~ 
ci" 
~ 

~ 
n;> 
<l 

il 

No Operation 

OR 

NOPR 

0 

07(BCR 0) 

56 

RR, 
Ext. 

RX 

R2 

RI, D2(X2,B2) 

Camp mask with cond code 

The ORed sum of both opr's into opr 1 

None 

Acc 

Unchanged 

o Result ::; 0 
I Re,ultlO 

8 
:::l 

d. 

:;I OR OC D6 SS DI(l,8I),D2(82) The ORed sum of both opr's into opr 1 
(Left to dght byte by byte) 

Acc oResult -= a 
I ResultlO 

~ (Max number of bytes ORecl: 256) 

OR OR 16 RR RI, R2 The ORed sum of both opr's into opr 1 None o Result ::; a 
I ResultlO 

OR 01 96 SI DI(81),12 OR the 1 byte from the instruction stream 
(8-15) to opr I 

Acc o Result = 0 
I Result 10 

Pock PACK F2 SS DI(Ll,8 I), 
D2(L2,82) 

Change opr 2 from zoned to pocked format 
and place into opr 1. 

Acc Unchanged 

(Right to left byte by byte) 
(No restriction on overlapping fields) 
(Opr 2 may be extended with hi-order zeros) 

Purge TlS PTL8 B20D S --­ Invalidate current info in TlS. Priv Unchanged 
~ 

Ext. =Extended Mnemonic 

(I 1.\W () , (.; Q 



e 
Operation 

Read Direct 

e 
Mnemonic 

RDD 

Op Code 

85 

., 
Format 

51 

Operands 

Dl(B I). 12 

~ 
Description 

The 1 byte from the instruction stream 
(8-15) is placed on the signal-out, in a 
form of 8 timing pulses, along with a 9th 
pulse at the read-out line. The 8 bit lines 

•
Exceptions 

Priv 
Ace 

•
Cand Code 

Unchanged 

(I) 

1 
w .... 
o 

at the direct-in lines are stored in 0 or 1. :;­
Reset Reference 
Bit 

RRB B213 S DI, BI Set refence-bit=O for 2048 byte block 
referenced by opr 1. CC indicates setting Prjv 

o Ref = 0 
Chg = 0 a. 

c 
of ref and change bits prior to exec of this Ad, 1 Ref = 0 ~ 
instruction. Chg = 1 0' 

2 Ref = 1 
Chg = 0 

3 Ref = 1 
Chg = 1 

a 
8 

Set Clock SCK B204 S DI(BI) Replace curr val of TOD clock with eight Ace o Clock val set ~ 

g 
g. 
" 

Set Clock Compar- SCKC B206 5 DI(BI) 

bytes storting at opr 1. 

Dblwd at opr 1 replaces curf value of clock 

Spec 
Priv 

Ace 

1 Clock val secure 
2 -­
3 Clock not oper 

Unchanged 
ator comparator Priv 

Spec 

~ 
g 
[ Set CPU Timer SPT B208 5 DI(B I) Dblwd at cpr 1 replaces curr value of CPU Ace Unchanged 

5' timer. Priv 

0' Spec 

3 
~ ----­ ----­'--­ - ~- ---------- ­ -­ -­

g" 

w 
w 



---

~ Operation 

Set Program Mask 

~ 
'" a" Set Storage Key 

1­ Set System Mask 
~ 
;;>
;;: 

Shift and Round 
~ Decimal 

~ Shilt Lelt Dauble 

Shift Left Oouble 
Logical 

Shift Left Single 

c 

Mnemonic 

SPM 

SSK 

SSM 

SRP 

SLOA 

SLOL 

SLA 

CJ 

Op Code 

04 

08 

80 

FO 

8F 

80 

88 

Format 

RR 

RR 

S 


SS 


RS 


RS 


RS 


(; 

Operands 

RI 

RI, R2 

01(81) 

01(LI,81), 
02(82), 13 

RI, 02(82) 

RI,02(82) 

RI, 02(82) 

Description 

Opr 1 (2-7) replaces the cond code and 
program mask bits of the current PSW 
(18-23) (8itsO, I and 8-31 olopr.1 are 
ignored and unchanged.) 

Opr 1 (24-30) replaces the storage key 
rcecified by opr 2 
Opr 1 bits 0-23 and 31 are ignored) 

(Opr 2 bits 0-7 and 21-27 are ignored) 
(Bits 28-31 must be zero) 

Opr 1 (1 byte) replaces the system mask 
bas 01 the current PSW (0-7). 

Shift apr 1 05 specified by opr 2. If shift 
is right, round by factor in opr 3. 

Opr 1 (even and odd regs) is sh ifted left 
the number of times equal to opr 2 (Iow­
order 6 bits). 

Opr 1 (even and odd regs) is sh ifted left 
the number of times equal to opr 2 (low­
order 6 bits). 
(Hi-order bit participates in the shift) 

Opr 1 is shifted left the number of times 
equal to opr 2 (Iow-order 6 bits). 

(: 

Exceptions 

None 

Pri.... 
Adr 
Spec 

Priv 
Ace 

Ace 
Doto 
Oec 0110 

Spec 
Fxpt 0110 

Spec 

Fxpt 0110 

(; 

Cond Code 

Set by bits 

2 and 3 


Unchanged 

Unchanged 

oResult = 0 
1 Result < 0 
2 Result> 0 
3 Result 0110 

o Result = 0 
I Result < 0 
2 Result> 0 
3 Overflow 

Unchanged 

o Result - 0 
1 Result < 0 
2 Result> 0 
3 Overflow 

" 


!R 
~ 
<II 

2.. 
to> 

C! 
:> 
~ 
2 
!l o· 
= 
8 
:> c.. 



- --

---

--

e 

Operation 

Shift Left Single 
logical 

Shift Right Double 

Shift Right Double 
Logical 

Shift Right Single 

[ 
o Shift Right Single 
" Logical 

Cl 
<> 
~ Start I/O
§.. 
S­
O' 
3 
~ o· 
" 
w 
v. 

~ 
Mnemonic 

SLL 

SROA 

SROL 

SRA 

SRL 

SIO 

•
Op Code Format Operands 

89 RS RI, 02(82) 

8E RS RI, 02(82) 

8C RS RI, 02 (82) 

8A RS RI, D2(82) 

88 RS RI, 02(82) 

9COO S 01(81) 

--- ... -

e •Description Exceptions 

Opr 1 is shifted left the number of times None 

equal to cpr 2 {low-order 6 bits}. 

(Hi-order bit participates in the shift) 


Opr 1 (even and odd regs) is shifted right Spec 

the number of times equal to apr 2 

(Low-order 6 bits). 


Opr 1 (even and odd regs) is sh ifted right Spec 

the number of times equal to cpr 2 

(low-order 6 bits). 

(Vacated bits are replaced with zeros) 

(Hi-order bit participates in the shift) 


Opr 1 is shifted right the number of times None 

equal to cpr 2 (Iow-order 6 bits). 

(Shifting (+) numbers: vacated bits are 

replaced with zeros.) 

(Shifting (-) numbers: vacated bits are 

replaced with ones.) 


apr 1 is shifted right the number of times None 

equal to apr 2 (low-order 6 bits). 

(Vacated bits are replaced with zeros) 

(Hi-order bit participates in the shift) 


Opr 1 (16-31) identifies the selected ehanr Priv 

etl unit and I/o device to perform writer 

read r read bkwd, control or sense oper. 

The CAW at loe 48 is fetched, which 

locates the first CCW. 

The 510 is initiated providing the addressed 

chan, ctl unit and I/O device are available 

without pending interrupt errors. 

Exceptional conditions pending. 

(Full op cd - TOOl 1100 xxxx xxxO) 


•Cand Code 

Unchanged 

o Result ;;= 0 
1 Result < 0 
2 Result> 0 

Unchanged 

o Result - 0 
1 Result < 0 
2 Result> 0 

Unchanged 

O~I/O oper 
initiated and 
chan pro­
ceeding with 
operation. 

1==C5W stored 
2=Chan or sub-

channel busy 
3=Not opera­

tional 

~ ; 
3 
(;) 
..... o 
::l 
~ 
2 
~ cr ..::l 
8' 
::l e. 

,,) 



.:., 
'" 

Operation Mnemonic Op Code Format Operond~ Description Exceptions Cond Code !R 

~ 
Stort I/O Fast 
Release 

SIOF 9COI S OI(BI) This instruction takes advantage of the 
block-multiplex channel, but is otherwise 
identical to SIO. (Full op cd - 1001 
1100 xxxx xxxi). 

Pri .... Same as SIO ~ 
3 
(;) 
Cl 

:;­
o 

Store ST 50 RX RI,02(X2,B2) Opr 1 is stored into opr 2 Ace Unchanged :; 
'I!i ~ 
~. Store Channel 10 STIOC B203 S 01(81) Store opr 1 at lac 168 in main storage. Priv o 10 stored 

1 CSW stored 
2 Chan activity 

!l o· 
a 

~ 
;>
n: g Store Character STC 42 RX RI, 02(X2, B2) Opr 1 (24-31) replaces the character at opr 

2's address. 
Ace 

10 not stored 
3 Not ope<. 

Unchanged 

8 
::J 

e 
Store Characters STCM BE R5 RI, M3, 02(82) Bytes selected from opr 1 under control of Ace Unchanged 

~ Under Mask mask are stored at apr 2. 
~ Store Clock STCK 8205 S 01(81) Current val of TOO clock stored in 8 bytes Ace oClock in set 

at opr 1. state 
1 elk in not-set 

state 
2 elk in error 
3 elk not oper 

or in stopped 
state 

Store Clock Compar- STCKC B207 S 01(81) Curr contents of clock comparator stored at Ace Unchanged 
alo' apr 1. Priy 

Spec 

----­ - -

(. " o c c Q 



.,f' 	 ~ e e•Operation Mnemonic Op Code Format Operands Description Exceptions Cand Code !R 
Store Control STCTl B6 RS RI, R3, D2(82} 	 Control regs from opr 1 to opr 3 stored at Priv Unchanged 

opr 2. Ace ~ 
WSpec 

i 
~ 

Store CPU ID STlDP 8202 S DI(Bl} CPU info stored in 8 bytes at opr 1. 	 Priv Unchanged 
Acc 
Spec c 

~ 
Store CPU Timer STPT 8209 S DI(B I} (urr contents of CPU timer stored in Priv Unchanged o· 


dblwd at apr I. Ace =.. 

Spec 8" 
= e.Store Halfword STH 40 RX RI, D2(X2,B2) Opr 1 (16 low-order bits) is stored at opr Acc Unchanged 

2's location. 

(Hi-order bits, opr 1, ignored and un­

iC:' changed)n g. Store (Long) SID 60 RX RI, D2(X2,82} FP opr 1 to opr 2's location. 	 Adr Unchanged 
Prot" Spec 
Oper

~ 
Store Multiple STM 90 RS RI, R3, D2(B2} Opr 1 thru opr 3 are stored at opr 2's Acc Unchanged~ location in ascending order .. Starting reg 

e!. specified by opr 1, ending feg specified by
5' opr 3.
0' (Reg wrap-around possible) 
3 
~. 
o 

" 
w .... 



-- --

w 
00 

g 
<
'" :,t' 
o 

~ 
~~ 
i:' 
[ 
~ 
tJ 
~. 

Operation 

Sk>re (Short) 

Store Then AND 
System Mask 

Sk>re Then OR 
System Mask 

Subtract 

Subtract 

() 

Mnemonic 

STE 

STNSM 

STOSM 

S 

SR 

(" 

Op Code 

70 

AC 

AD 

5B 

IB 

Fonnot 

RX 

SI 

SI 

RX 

RR 

" 


Operands 


Rl, D2(X2,B2) 


DI(Bl),12 

DI(BI)'12 

RI, D2(X2,B2) 

RI, R2 

Description Exceptions 

FP opr 1 is stored at opr 2's location 
(low-order holf of FPR ignored and un- Ace 
chan~ed) Spec 

Bits 0-7 current P5Wstored at opr 1, then Ace 
these bits ANDed with opr 2 and replaced Priv 
in current PSW. 

Bits 0-7 of current PSW stored at opr 1, then Ace 
these bits ORed with opr 2 and replaced in Priv 
current PSW. 

Subtract opr 2 from opr 1 and place the 
difference into opr 1. Ace 

Fxpt Oflo 

Subtract opr 2 from opr 1; difference fxpt Oflo 
placed into opr 1. 

(J" 

Cend Code j
Unchanged 

~ 
Col 
-.j 
o 

Unchanged :;;J 

~ 

.. 
c: 
~ o·

Unehonged I :;;J 

8 
:;;J 

oDif-O e 
1 Dif< 0 
2 Dif > 0 
3 Overflow 

oDif - 0 
1 Dif< 0 
2 Dif> 0 
3 Overflow 

(,; 



~ e e e e~:' ~. 
.-- ---------r-- -----------, !t 

Operation Mnemonic 1 Op Code 1 Formot Operands Description Cond Code 

Sub/roc I Decimal SP I ~ SS D1(ll,Bl), D2(L2,B2) Subtract dec apr 2 from apr 1; OOif=O i 
difference stored into apr 1. , Dif <0 w­
(Right to left byte by byte) (Both apr's mu~t 2 Dif > 0 ..... 
be in pocked format) (Fields can overlap if Dec Oflo 3 Overflow o 
low-order bytes coincide) :::I 

Subtract Halfword SH 4B RX RI, 02(X2, B2) Opr 2 h~lfword expanded to fullword and o Oif = 0 ~ 
wbtracted from opr 1; difference placed A" 11 Dif<O c: 
into opr J. Fxpt Oflo 2 Dif >0 ~ 

3 Overflow cr 
I Subtract lo;~~II---sLlsF-- jpx--tRl, D2(X2,B21 Subtract opr 2 from apr 1; Acc 10-- a 

difference placed into opr 1. I OH" 0 
No Carry 8 

:::I 
2 Dif 0:: 0 e. 

[ 
Corry 

3 Dif ~ 0 
Carry 

Subtract Logical SLR IF RR Rl, R2 Subtract apr 2 from apr 1; None 0-­g difference placed into opr 1. 1 Dif'l- 0 
No Corry 

2 Oif = 0 
Corry 


3 DH/O 

Carry 


~ 

~ 
Subtract Normali zed SXR 37 RR Rl, R2 FP subtract extended apr 2 from extended o Froct ---, 0 

O' Spec I' Froct < 0 
s­

3 
(Extended) apr 1. 

(FPR pair) (FPR pair) Exp Oflo 2 Fract >0 
Extended difference is put in apr' (FPR Exp Uflo 3 - ­

c· pair) (Sign of extended opr 2 is inverted Sign 
~ 

~ before the addition) 

(Only FPR 0 and FPR 4 may be specified 

for either apr 1 or opr 2)
w (Continued)

'" 
) , 



--- -- ----- -

~ 

I 
~ 


~ ... 
~ 
i-:: 

C\>enJlion 

Subtract Normalized 
(Extended) (Con't) 

Subtract Noiinalized 
(long) 

Subtract Normalized 
(long) 

Subtract Normalized 
(Short) 

~ 

~emonic Op Code Format C\>erands 

SXR 37 RR RI, R2 

SO 68 RX Rl, D2(X2,82) 

SOR 28 RR RI, R2 

SE 78 RX RI, D2(X2,B2) 

c'..", ~ 

Description 

(High-order and IOW'-order signs of a FPR 
poi r ore always the same jn extended 
precision) 
(low-order characteristic is made 14 < 
high-order characteristic except when the 
result would be> 0, then the low-order 
characteristic is mode 128 > its correct 
value; sign of low-order characteristic 
remains the some os high-o.-der charac­
teristic) 

FP Subtract opr 2 from opr 1 and the 
difference placed into opr 1. 
(The sign of opr 2 is inverted before the 
addition.) 

FP Subtract opr 2 from apr 1 
(FPR) (FPR) 

(The sign of apr 2 is inverted before the 
addition.) 

FP Subtract opr 2 from opt 1 
(The sign of opr 2 is inverted before the 
addition.) 

(low-order halves of FPR ignored and 

unchanged). 

" 
 (,' 


Exceptions 

Ace 

Spec 

Sign 
Exp Oflo 

Exp UflQ 


Spec 
Sign 
Exp Oflo 

Exp UFlo 


Acc 
Spec 
Sign 
Exp Oflo 

Exp Uflo 


Cond Code f 
~ 
S o 
~ 

~ a 
ci" 
:::I.. 

Result 
o Froet ::: 0 I 
1 Res:JIt<O e
2 Result >0 
3 - ­

Result 
o Froct ~ 0 
1 Result<.O 
2 Result:> 0 
3 Exp Oflo 

Result 
o Freet ~ 0 
1 Result < 0 
2 Result> 0 
3 Exp Oflo 

-

#"

" 



e t e 	 r e e 
Operation Mnemonic Op Code Format Operands Description Exceptions Cond Code 

Subtract Normal ized SER 3B RR RI, R2 	 Subtract opr 2 from opr I Spec Result f
(Short) 	 (The sign of apr 2 is inverted before the Sign o Fract = 0 (;) 

addition.) Exp Oflo 1 Result < 0 c:l(low-order halves of FPRs ignored and Exp Uflo 2 Result> 0 
unchanged) 3 Exp Oflo 

Subtract SW 6F RX RI,02(X2,B2) 	 FP Subtract opr 2 from apr 1 Ace Result I 
Unnormalized (long) 	 (Sto) (FPR) Spec o Fract =0 ~ 

(The sign of apr 2 is inverted before the Sign 1 Result < 0 	 O· 
:::Jaddition.) Exp Oflo 	 2 Result> 0 .. 

3 Exp Oflo I 
Subtract SWR 2F RR RI, R2 FP Subtract apr 2 from apr 1 Spec Result e 
Unnormolized (Long) (FPR) (FPR) Sign o Fraet = 0 

a (The sign of apr 2 is inverted before the Exp Oflo 1 Result < 0 
addition. ) 2 Result> 0 

is 3 Exp Oflo 

" Subtract SU 7F RX RI,02(X2,B2) 	 FP Subtract opr 2 from apr 1 Ace Result 
Unnormal j zed (Short) (Sto) (FPR) Spec o Fract =0 

~ (Low-order half of FPR ignored and Sign 1 Result < 0 
ii unchanged) Exp Oflo 2 Result> 0 
§.. (The sign of apr 2 is inverted before the 3 Exp Oflo 
5" addition.) 
0' Subtract SUR 3F RR RI, R2 	 FP Subtract opr 2 from opr 1 Spec Result§ 

Unnormolized (Short) 	 (FPR) (FPR) Sign o Froct = 0'" gO 	 (Low-order halves of fPRs ignored and Exp Oflo 1 Result < 0 
unchanged) 2 Result> 0 
(The sign of opr 2 is inverted before the 3 - ­
addition.)... 

/.-, 



... Operation Mnemonic Op Code Format Operands Description Exceptions Cand Code I ~ 
fJ 

Supervisor Calf SVC RR Immediate bits (8-15) placed in loc. 138 Unchanged SOA I 	 None I 
and PSW swap performed. 

l(2 (16-23) ore made zero. ~o 
.....(Old PSW at lao 32).;;i 	 C 

(New PSW from loc 96). 
j::l' 

o 	 q'C'; Test and Set TS 93 51 01 (B1) Hi-order bit of lst byte of opr adr sets Aco o Hi-order I:1] cond code. bit =0 ~ 

~~ Entire byte then set to 1 's 1 Hi-order o· 
bit = 1 ~ 

1:' 	 3 

2 
--

-- 8 
j~ Test Channel TCH 9F 5 01 (BI) Opr 1 (16-23) identifies the tested chonnel. Priv oChan Avl :i. 

f 
g (Bits 24-31 ore ignored.) lint Pending 

(Instruction checks the channel's status 2 Chon in 
and sets appropri ate cond code. ) Burst Mode 

3 Chon not 
Operationol 

Test I/O TlO 90 S 01 (B1) 	 Opr 1 (16-31) identifies the tested channel, Priv o Available 
control unit, cnd VO device. Used to clear 1 CSW 
a pending interrupt. Stored 
(CSW stored at lac 64): 2 Channel or 
Subchonnel contains a pending interrupt. Subchan 
I/O device contains a pending interrupt. 

I9o'Y 
Control unit or I/O device is executing a 3 Not 

previous operation or a pending chan- Operational 
nel-end/control unit-end for another 
I/O device. 

Channel or I/O device equipment error or 
device not ready.,: 	 , c(, (, " 



e, ~ e 	 t e • ~ 
Operation Mnemonic Op Code Format Operands Description Exceptions Cond Code I; 

Test Under TM 91 51 01 (BI), 12 Immediate bits (8-15) used as (] mask to Ace o Selected 3 
Mask compare against opr 1. bits all 'W 

Mask bit 1: storage bit tested. zero (mask -.j 
o 

Mask bit 0: storage bit ignored. 	 is all :zero) :;­1 	Selected 
bits mixed ~ O's and )'s 

~ 3 Selected 0' 
bits alii's a 

Translate TR DC 55 01 (L1, BI), 02(B2) 	 Opr 1 (argument byte) added to the initial Ace Unchanged 
adr of opr 2 (24-31). This adr now is the o "::I
loc of the function byte which replaces the d. 

g 

originol argument byte (left to right byte 

by byte) 

(All data is valid) 

(Oper is terminated when opr 1 field is g exhausted) 


Translate TRT 00 55 01 (L,BI), 02(B2) (Some as TR) Ace o All 


" 
and Test 'vVhen the function byte is (] zero the next function 

~ argument byte is translated. Both opr's bytes 0 
remoin unchanged. When the function byte 1 Non-O [ is a non-zero the operation is completed. function 

:; The generated argument cdr is placed into byte met 
0' GPR 1, 8-31. Bits 0-7 remain unchanged. 2 Last 

The function byte IS placed into GPR 2, 24- function~ 31, (Left to eight byte by byte), BHs 0-231 byte 

~ remain unchanged. non-O 
If opr 1 is exhausted before a non-zero cona, 3 Not used 
the op' " completed ond GPR> I ond 2 I 
remain unchanged. ~ 	 -- --- '------ - ------- ---- -­

,- J 
I 



Operation Mnemonic Op Code Format Operands Description Exceptions Cond Code !Rt Unpack UNPK F3 55 DI (ll ,BI), D2(L2, B2) 	 Change opr 2 from packed to zoned format Ace Unchanged S 
and place into opr 1. 3o (Right to left byte by byte)~ 

<: (No restrictions on overlopping fields) ~ en (Opr 2 moy be extended with hi -order zeros. )
::;' 	 :::I 
o 	 %l

'11., 2 
3 ~ 
~ Write Direct WRD 84 51 DI (BI), 12 The 1 byte from the instruction stream Priv Unchanged c)" 

;;!(8-15) is placed on the timing signal out, Ace 
in a form of 8 timing puises l along with 

a 9th pulse at the write-out line. 8" 
= The 8 bit lines at the direct-out lines are[ 

~ 	

e. 
brought up by opr 1. 	 I!l 

ci 
 Zero and todd ZAP FB 55 DI (ll, BI), D2(L2, B2) Opr 1 cleared and opr 2 placed in opr 1 Ace o Result =' 0 

(low-order opr's may coincide) Doto 1 Kesu!t< 0 

"" 	 (Opr 2 must be in packed format) Dec Oflo 2 Result> 0 
(Opr 1 field must be large enough for all 3 Overflow 
opr 2 significant digits) 
(Opr 2 extended with zeros to fi II opr 1.) 

, (J.c 	 ~. c ~ 



OSIVS System Assembler Instructions 

Operation 

ACTR 

AGO 

AIF 

ANOP 

CCW 

CNOP 

COM 

COpy 

CSECT 

CXD 


DC 


DROP 


OS 

DSECT 

DXD 

J 

EJECT 

END 

ENTRY 

EQU 

EXTRN 

GBLA 

GBlB 

Name Entry 

Blank 

A sequence symbol 
or blank 

A sequence symbol 
or blank 

A sequence symbol 
or blank 

Any symbol or blank 

Any symbol or blank 

Any symbol or blank 

Must not be present 

Any symbol or blank 

Any symbol or blank 

Any symbol or blank 

A sequence symbol 
or blank 

Any symbol or blank 

Any symbol or blank 

Any symbol 

A sequence symbol 
or blank 

A sequence symbol 
or blank 

A sequence symbol 
or blank 

An ordinary symbol 
or a variable symbol 

A sequence symbol 
or blank 

Must not be present 

Must not be present 

Operand Entry 

A SETA expression 

A sequence symbol 

A logical expression enclosed 
in parentheses, immediately 

followed by a sequence symbol 


Must not be present 

Four operands, separated by 

Two absolute expressions, 

separated by a comma 


Must not be present 


One ordinary symbol 


Must not be present 


Must not be present 


One or more operands, separated 

by comma~ 

One to sixteen absolute 
expressions, separated by 

commas; or blank 


One or more operands, separated 

by commas 


Must not be present 

One or more operands, separated 

by commas 


Must not be present 

A relocatable expression or 
blank 

One or more relocatable symbols, 
separated by commas 

One to three operands, 

separated by commas 


One or more relocatoble symbols, 

separated by commas 


One or more variable symbols 

that are to be used as2SET symbols, 

separated by commas 


One or more variable symbols 

that are to be used as SET 

symbols, separated by commas 2 
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OSIVS System Assembler Instructions (can't) 

Operation 

GBLC 

ICTL 

ISEQ 

lCLA 

lClB 

LCLC 

lTORG 

1 
MACRO 

MEND 1 

MEXIT 1 

MNOTE 

OPSYN 

ORG 

POP 

Pt!INT 

PUNCH 

PUSH 

REPt!O 

SETA 

SETB 

Name Entry 

Mvst not be pre$ent 

Must not be present 

Must not be present 

Must not be present 

Must not be present 

Must not be present 

Any symbol or blank 

Must not be present 

A sequence symbol 
or blank 

A sequence syni:lol 
or blank 

A sequence symbol 
or blank 

An ordi nary symbol 

Any symbol or blank 

A sequence symbol 
or blank 

A sequence symbol 
or blank 

A sequence symbol 
or blank 

A sequence syl'li>ol 
or blank 

A sequence symbol 
or blank 

A SETA symbol 

A SETB symbol 

Operand Entry 

One or more variable symbols 
that are to be used as SET 2
symbols, separated by commas 

One to three decimal values, 
separated by commas 

Not present or a blank 

One or more variable symbols 
that are to be used as SET 2
symbols, separated by comrros 

One or more variable symbols 
that are to be used as SET 
symbols, separated by cornmas2 

One or more variable symbols 
that are to be used as SET 
symbols, separated by commas 2 

Must not be present 

Must not be present 

Must not be present 

Must not be present 

A severity code fo lIowed by a 
comma (this mvch is optional) 
followed by any combination of 
characters enclosed in 
apostrophes 

A rnlchine instruction mnemonic 
code, an extended mnemonic code, 
a macro operation, an assembler 
operation, an operation code 
defined by a previous OPSYN 
instruction, or blank 

A relocatable expression or 
blank 

One or more operands, separated 
by a comma 

One to three operands 

One to eighty characters, 
enclosed in apostrophes 

One or more operands, separated 
by a comma 

Must not be present 

An arithmetic expression 

A 0 or a I, a SETB symbol, variable 
symbols except &SYSl!ST, or a logi­
cal expression enclosed in parentheses 
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OSNS System Assembler Instructions (can't) 

Operation 	 Name Entry .. SETC A SErC .ymbol 

SPACE A sequence symbo I• or blank 

START 	 Any symbol or 
blank 

Q 

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

USING 	 A sequence symbol 
or blank 

WXTRN 	 A sequence symbol 
or blank 

Operand Entry 

A duplication factor (a SETA 
expression enclosed in parentheses) 
if desired, followed by a type 
attribute, a character expregion, 
a substring notation, or a 
concotenation of character 
expressions and substring 
notations 

A decimol self-defining 
term or blank 

A self-defining term or blank 

One to 100 characters, enclosed 
in apostrophes 

An absolute or relocatable 
expression followed by 1 to 16 
absolute expressions, separated 
by commas 

One or more relocotable 
symbols. separated by commas 

lean be used only as part of a macro definition. 


25ET symbols can be defined as subscripted SET symbols • 


• 
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OSIVS System Assembler Statements 

Instruction 	 NOrTl8 Entry Operand Entry 

Model Statements 	 An ordinary symbol, Any combination of char-
a variable symbol, octers (including ~ a sequence variable symbols) 
symbol, a combina­
tion of variable 
symbols and other 
characters that is 
equivalent to a 
symbol, or blank 

Prototype Statement I 	 A symbolic para- Zero or more operands 
meter or blank that are symbolic parameters, ~ 

separated by commas 

Macro-I~ruction 	 An ordinary symbol, Zero or more positional 
Statement 	 a variable symbol, operands and/or zero 

a sequence symbol, or more keyword operands 
a combination of separated by commas2 

variable symbols 
and other charac- Q 
ters that is equiv- 2 
alent to a symbol, 
or blank 

Assembler Language 	 An ordinary symbol, Any combination of chQTac-

Statement 	 a variable symbol, ten (including variable 
a sequence symbol, symbols) 
a combination of 
variable symbols 
and other charac­
ters that is equiv­
alent to a symbol, 
or blank 

ICan only be used as part of a macro definition. 

~ariable symbols appearing in a macro instruction are replaced 
by their values before the macro instruction is processed. 
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OS/VS System Assembler Constants 

NUMBER 

• 
LENGTH OF CON- TRUN­

IMPLICIT MODI· STANTS RANGE RANGE CATION! 
LENGTH AlIGN- FIER SPECIFIED PER FOR EX- FOR PADDING 

TYPE (SYTES) MENT RANGE 	 SY OPERAND PONENTS SCALE SIDE 

m byte .1 to characters right 
n....ed 256 n) 

C 

m byte .1 to hexadecimal mvhi- left 

n....ed 256 (1) digits pl. 


byte .1 to binary multi- left 


• 
needed 256 digits pl. 

word .1 to 	 dedmol multi- -85 to -187 to 'eft (3) 
digits pl. +75 +34'• 

holf .1to decimal multi- -85 to -187 left (3) 
word 8 digit~ pl. +75 +34' 

word .110 	 decimal multi- -85 to right (3) 
digits p'. +75 0-1.• 

double .1to decimal multi- -85 to right (3) 
word digits pl. .75 0-14• 

G 
1. dooble .1 to decimal multi- -85 to 0-28 right (3) 

word 1. digits pl. +75 

byt_ .1 to decimal mulli- left 
needed I. digits pi_ 

m byte .110 decimal multi- left 
needed digits pl.I' 

wo<d 	 .110 ony multi- left 
4 (2) expr\!luion pi_ 

a word 1-4 	 ~ymbol nom- multi- leh 
ing a DXD pl. 
or DSECT 

V word 3,4 	 relocotClble multi- left 
~ymbol pl. 

half 2 only one cbsolute multi-
word or r.tocat-' pl. 

d>I" ."' ­
pressIon or 
two cCsolut. 
expressions: 
exp (ellp) 

y 	 half .1 to ~y multi- 1.ft 
word 2 (2) e)Cpresdon pl. 

• 
(1) In (I OS auembl.r instruction C c;w'Id X type constants con have length specification to 65535. 
(2) 	 Bit lengll'l specification permitted with cbsotute expressions only. Relocotabl. A-type constants, 

3 or 4 bytes only; relocotClbI. Y·type constants, 2 bytes only • 
(3) 	 Errors will be flogged if sigtlificant bits ore truncated or if the value specified cannot be con­

tained in the implicit length of the const(lJIt . 

• 
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PLEASE COMMENT 

Use Reader's Comment Form 
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OS/VS System Assembler Macro Language Statements 

Variable Symbols 

Global SET Symbols locol SET Symbols System Variable Symbols 	 Attributes 

Symbolic Sequence 
Statement Parameter SETA SETB SETC SETA SETB SETC &SYSNDX &SYSECT &SYSLIST &SYSPARM &SYSlJATE &SYSTIME Type length $colin-g Integer Count Number Symbol 

MACRO 

Prototype Name 
Statement Operand 

GBlA Operand 

GBlB 	 Opercnd 
-

:GBlC 	 Operand ; -
lClA Operand 

lClB 	 Operand 

LClC 	 Operand 

Model Name Nome Nome Name Name Name Name I Name Name Name Name 
Statement Operation Operation Operation Operation Operation Opel-alian Operation Operation Operotion Operation Operation Nome 

Operand Operand Operand Operand Operand Opera nd Operand Operand Operand Operand Operand Operand Operand 

SETA Nome Name 
Operoni Operand OperOl1d 3 Operand9 Operand Operoni Operond9 Operand Operoni Dperand9 Operand Operand Operand Operand Operand 

.­
SETB Nome Name 

Operoni Operani Operand Operoni Operani Operand Operoni Operani Operoni Operand6 Operoni OperandS OperandS OperandS OperandS OperandS 
-

SETC Nome Name 
Operand Operand 7 Opera'ldS Operand Operand7 Operani Operand Operand Operand Operand Operand Operand Opera'ld Operand 

Nome 
Operoni Operand6 Operand Operani Operani Operand Operani Operani Operani Operani Operani Operani OperandS OperandS OperandS OperandS OperandS Operand 

AIF 

AGO 	 Nome 
Q>erand 

ACTR Operani Operand Operand3 Operand2 Operand3 Operani Operand Operand2 Operani 	 Operand Operand Operand Operand Operand-~ 
NameANOP 

- N~me-MEXIT 

MNOTE Operand Op.erond Operand Operand Operand Operand Operand Operand Operand Operand Operand Operand Operand 	 Nome 

NameMEND 
.­

Outer Nome Name Nome Nome Nome Nome Name 
Macro Operand Operand Operand Operand Operand Operand Operand Operand Operand Nome 

.­ -
Iner Nome Name Name Name Nome Nome Nome Nome Nome Nome Nome 

Name 
Macro Operand Operand Operand Operand Operand Operand Operand Operand Operand Operand Operand Operand Operand 

Assembler Name Nome Nome Nome Nome Nome Name 
Language Operation Operation Operotion Operation Operation Operotion 
Statement 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. Con ... erted to arithmetic +1 or +0. 
4. Onl y in character relations. 
5. Only in arithmetic relations. 
6. Only in arithmetic or character relations. 
7. Converted to unsigned number. 
S. Converted to character 1 or O. 
9. O1ly jf one to one decimal digit. .from 0 through 2, 147,483, 647). 
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os/Vs System Assembler Conditional Assembly Expressions 

Expression 	 Arithmetic Expressions 

Can contain 	 • Self-defining terms 

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

• 	SETA and SETB 
symbols 

• SETC symbols wflose 
values are a decimal 
self-defining term 

• 	&sYSPARM if its 
value is a decimal 
self-defining term 

• Symbolic parameters 
if the corresponding 
operand is a decimal 
self-defining term 

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

• &sYSLIST (n, m) if 
the corresponding 
operand is a deci­
mal self-defining 
term 

.&SYSNDX 

Operations 	 T, - (u:"Iary and bi­
nary), *, ond/; 
parentheses per-
milled 

Range _231 to +231 _1 
of values 

May be • SET A operands 
used in 

• Arithmetic relations 

.. Subscripted SET 
symbols 

• SYSUST sub~cript (s) 

• Substtins notation 

• Sublist notation 

Character Expressions logical Expressions 

• Any cQmbination of .AOorol 
characters enclosed 
in apostrophes • SETS symbols 

• Any 	variable symbol • Arithmetic 

enclosed in relations! 

apostrophes 


• A concatenation of • Character 
variable symbols cnd relotions 2 

other characters 

enclosed in 

apostrophes 

'* Variable symbols
except &SY<)LI 51 

I. A type attribute 
reference 

ooooo',"otioo, with ° IAND, OR, oed NOT 
period (.) parentheses per­

mitted 

o through 255 charac- o(false) or 

lets J (true) 


• SETC operands • SETB operands 

2
• Character relatior15 • AIF operands 

JAn arithmetic relation consists of two arithmetic ~xpressions related by the 
operators GT, LT, EQ, NE, GE, or LE. 

2A choracte~ relation consists of two character e;.;pres.sions reialed by tM 
operator G T, LT, EC, NE, GE, 0. LE. Type otr ribute notation and Sub­
string notation may also CEo ust:.d in character relations, The maximum 
size of the character expressio;ls that can be compared is 255 chorecters. 
If ~he two character expressions ore of unequal 5i?:e, the smoller one will 
always compore less thon the larger. 
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OS/VS 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. SETe operand 
fined in Open Code; fields 
symbolic parameters 2. Character 
1nside macro defin;-	 relations 
t ions; SET symbols, 
&SYSPARM, 

• 
&sYS DATE , 
&SYSTlME, inside 
or outside macro 

definitions; 
&sYSLISl \m), 
&SYSLIST (m, nJ, 
&SYSECT , 
&SYSNDX inside 
macro definitions 

Length L' Ordinary Symbols Any letter except Arithmetic 
defined in Open M,N,O,TondU expressions 
Code; symbolic 
parameters inside 
macro definitions; 
&sYSLIST (mJ, and 
&sYSLIST (n,n) in­
side macro definitions 

Scaling 5' Ordinary Symbols H,F ,G, D,E, L, K, P, Arithmetic 
defi ned in Open and Z expressions 
Codei symbolic 
parameters inside 
macro definitions; 
&sYSLIST (m). and 
&sYSLIST (m,n) ;n­
side macro definitions 

Integer I' Ordinary Symbols de- H,F,G,D,E,L,K,P, Arithmetic 
fi ned in Open Code; and Z expressions 
symbolic parameters 
inside macro defini­

• Count K' 

tions; &sYSLlST (mj, 
and &sYSLlST (m, n) 
insi de macro de­
finitions 

Symbolic parameters 
inside macro defini-

Any letter Arithmetic 
expressions 

tions; SET symbols; 
all system variable 
symbols 

Number N' Symbolic parameters, Any letter Arithmetic 
&SYSLIST (m), and expressions 
&SYSLIST (m,.) ;n­
side macro definitions 
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OSIVS System Assembler Variable Symbols 

Variable Declared by: 
Symbol 

1Symbolic Prototype 
parameter statement 

SETA 	 lClA or 
GBlA 
instruction 

SETB 	 lClB or 
GBlB 
instruction 

SETC 	 lClC or 
GBlC 
instruction 

&SYSNDX 1 The assembler 

&sYSECT l 	 The assembler 

Initialized, 
or$E!t to: 

Corresponding 
macro instruc­
tion operand 

0 

0 

String of 
length 0 
(null) 

Macro 
instruction 
index 

. Control 
section in 
which macro 
instruction 
appears 

Value changed May be used in: 
by, 

(Constant • Arithmetic 
throughout expressions 
definition) if operand 

is decimal 
self-defining 
term 

• 	Character 
expres,sions 

SETA • Arithmetic 
instruction expressions 

.Character 
expressions 

SETB • Arithmetic 
instruction expressions 

• 	Character 
expressions 

• Logical 
expressions 

SETC • Arithmetic 
instrucfion 	 expressions 

if value is 
decimal self-
defining term 

• Character 
expressions 

(Constant • Arithmetic 
throughout expressions 
definition; 
unique for • Character 
each macro expressions 
instruction) 

(Constant • Character 

throughout expressions 

definition; 

set by CSECT, 

DS~CT, START, 
and COM) 
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OS/VS System Assembler Variable Symbols (con't) 

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

&SYSLIST I The assembler 	 Not Not • N1&SYSUST in 
applicable applicable arithmetic 

expressions 

&SYSLIST The assembler Corresponding (Constant • Arithmetic 
(n) macro instruc- throughout expressions 

•
&sYS~IST 
(n,M) 

&SYSPARM 

&SYSTIME 

&SYSDATE 

PARM field 

The assembler 

The assembler 

tion operand 

User defined 
or null 

System time 

System date 

lean be used only in macro definitions. 

definition) if operand 
is decimal 
self-defining 
term 

• 	Character 
expressions 

Constant • Arithmetic 
throughout expression 
assembly if value is 

decimal self-
defining term 

• Character 
expression 

Constant 
throughout • 	Character 

expressionassembly 

Constant • Character 
throughout expression 
assembly 
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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: (1) locate the largest decimal value in the table that will fit into the decimal 
number to be convened, and (2) note 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 

° 1,048,576° ° 1 65,536° ° 4,096 
0 °1 256° ° 16° °1 °11 1 1 

2 2,097,152 2 131,072 2 8,192 2 512 2 32 2 2 
3 3,145,728 3 196,608 3 12,288 3 768 3 48 3 3 
4 4,194,304 4 262,144 4 16,384 4 1,024 4 64 4 4 
5 5,242,880 5 327,680 5 20,480 5 1,280 5 80 5 5 
6 6,291,456 6 393,216 6 24,576 6 1,536 6 96 6 6 
7 7,340,032 7 458,752 7 28,672 7 1,792 7 112 7 7 
8 8,388,608 8 524,288 8 32,768 8 2,048 8 128 8 8 
9 9,437,184 9 589,8249 36,864 9 2,304 9 144 9 9 
A 10,485,760 A 655,360 A 40,960 A 2,560 A 160 A 10 
B 11,534,336 B 720,896 B 45,056 B 2,816 B 176 B 11 
C 12,582,912 C 786,432 'c 49,152 C 3,072 C 192 C 12 
D 13,631,488 D 851,968 D 53,248 D 3,328 D 208 D 13 
E 14,680,064 E 917,504 E 57,344 E 3,584 E 224 E 14 
F 15 728,640 F 983 040 F 61,440 F 3 840 F 240 F 15 

0123 4567 0123 4567 0123 4567 
BYTE BYTE BYTE 

BINARY CONVERSION POWERS OF !GTABLE 
Dec - Hex - Binary 16" n 


0000 1 0
° °1 16
1 0001 1 

2 2 0010 256 2 

3 3 0011 4096 3 

4 4 0100 65536 4 

5 5 0101 1 048 576 5 

6 6 0110 16 777 216 6 

7 7 0111 268435456 7 

8 8 1000 4294967296 8 

9 9 1001 68 719476736 9 


10 A 1010 1 099511 627 776 10 

11 B 1011 17592 186 044 416 11 

12 C 1100 281 474976710 656 12 

13 D 1101 4 503 599 627 370 496 13 

14 E 1110 72 057 594 037 927 936 14 

15 F 1111 1 152921 504606 846 976 15 

16 10 0001 0000 
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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 E F 
1 02 03 04 05 06 07 08 09 OA OB OC OD OE OF 10 
2 03 04 05 06 07 08 09 OA OB OC OD OE OF 10 II 
3 04 	 05 06 07 08 09 OA 08 OC OD DE OF 10 II 12 

• 
4 05 06 07 08 09 OA DB OC OD OE OF 10 II 12 13 
5 06 07 08 09 OA OB OC OD OE OF 10 11 12 13 14 
6 07 08 09 OA OB OC OD DE OF 10 II 12 13 14 15 
7 08 09 OA OB OC OD OE OF 10 II 12 13 14 15 16 
8 09 OA OB OC OD OE OF 10 II 12 13 14 15 16 17 
9 OA OB OC OD OE OF 10 11 12 13 14 15 16 17 18 
A OB OC OD OE OF 10 II 12 13 14 15 16 17 18 19 
B OC OD OE Of 10 II 12 13 14 15 16 17 18 19 IA 
C OD DE OF 10 II 12 13 14 15 16 17 18 19 IA IB 
D OE OF 10 11 12 13 14 15 16 17 18 19 IA lB IC-
E OF 10 II 12 13 14 15 16 17 18 19 IA IB IC ID 
F 10 II 12 13 14 15 16 17 18 19 lA IB IC ID IE 

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 E f 
I 01 02 03 04 05 06 07 08 09 OA OB OC OD OE OF 
2 02 04 06 08 OA OC OE 10 12 14 16 18 lA IC IE 
3 03 06 09 OC Of 12 15 18 lB IE 21 24 27 2A 2D 
4 04 08 OC 10 14 18 IC 20 24 28 2C 30 34 38 3C 
5 05 OA OF 14 19 IE 23 28 2D 32 37 3C 41 46 4B 
6 06 OC 12 18 IE 24 2A 30 36 3C 42 48 4E 54 5A I 

7 07 DE 15 IC 23 2A 31 38 3F 46 4D 54 5B 62 69 
8 08 10 18 20 28 30 38 40 48 50 58 60 68 70 78 
9 09 12 IB 24 2D 36 3F 48 51 5A 63 6C 75 7E 87 
A OA 14 IE 128 32 3C 46 50 5A 64 6E 78 82 8C 96 

16 21 	 2C 37 42 4D 58 63 6E 79 84 8F 9A A5-4-~ C OC 	 18 24 30 3C 48 54 60 6C 78 84 90 9C A8 B4 
D OD 	 lA 27 34 41 4E 5B 68 75 82 8F 9C A9 B6 C3 
E OE IC 2A 38 46 54 62 70 7E 8C 9A A8 B6 C4 D2 
F OF IE 2D 3C 4B 5A 69 78 87 96 A5 B4 C3 D2 E I 

• 
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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 s.hown, 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 between the known fraction and each of 

the 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 
__1_6 

.5088 
16 

---:t408 
16 

,2528 

Hex<ldecimal to Decimal Conversion: Locate the first two digits {.1 EI of the hexadecimal fraction 
(.1 E9) in the horizontal row of column headings. locate the third digit (.OOg) in the left most 
column of the table. Follow the .009 line horilOntaily 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: 

.lE94,6 eo ln6") + 14(16. 2) + 9( 16"3) + 4(16-4) 

;;. 1(.0625) + 14(.00390625) + 91.000244440625) + 4(.0000152587890625) 

= .1194458007812500,0 
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Decimal to Hexadecimal Conversion Information (con't) 

.05 .06 .07 .08 .09 .OA .OB .OC .OD .OE .Of.00 .01 .02 .03 .04 
00390625 .00781250 .01 i71875 .01953125 .02343750 .02734375 .03125000 .03515625 .03906250 .04296875 .04687500 .05078125 ,054687.:;,0 .05859375.01562500..000 1.00000000 

.001 .00024414 .00415039 .00805664 .01196289 .01586914 .01977.539 .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 .Oi245117 .01635742 .02026367 .02416992 .02807617 .03198242 .03588867 .03979492 .04370 1 17 .04760742 .05151367 .05541992 .05932617 

.004 .00097656 .00488281 .00878906 .01269531 .01660156 .02050781 .0;:'44 ],1·06 .02832031 .03222656 .03613281 .04003906 .04394531 .04785156 .05175781 .05566406 .05957031 

.005 ,00122070 .00512695 .00903320 .01293943 .01684570 .02075195 .02465820 .02856445 .03247070 .03637695 .04028320 .04418945 .04809570 .05200195 .05590820 .05981445 

.006 .00146484 .00537109 .00927734 .0131835" .01708984 .02099609 .02490234 .02880859 .03271484 .03662109 .04052734 .04443359 .04833984 .05224609 .05615234 .06005859 

.007 .00170898 .00561523 .00952148 ,01342773 .01733398 .021;)4023 .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 .02177852 .02563477 .02954102 .03344727 .03735352 .04125977 .04516602 .04907227 .05297852 .05688477 .06079102 

.OOA .00244141 .00634766 .01025391 .01416016 .01806641 .02197266 .02587891 .02978516 .03369141 .03759766 .04150391 .0454lrJ16 .04931641 .05322266 .05712891 .06103516 

.OOB .00268555 .0(1659180 .01049805 .01440430 .01831055 .02221680 .02612305 .03002930 .03393555 .0378'180 .04174805 .04565430 .04956055 .05346680 .05737305 .06127930 

.OOC .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 .046386i2 .05029297 .05419922 .05810547 .06201172 

.OOF .00366211 .00756836 .01147461 .01538086 .01928711 .02319336 .02709961 .03100586 .03491211 .03881836 .04272461 .04663086 .05053711 .05444336 .05834961 .06225586 
.1 .12 .1 .14 .15 .16 .17 .18 .19 .IA .18 .IC .10 .IE .IF 


.000 .06250000 .06640625 .07031250 .074L1875 ,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 .11450l?5 .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 .1166992.2 .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 .2B .2C .2D .2E .2F 

.000 .12500000 .12890625 .13281250 .13671875 14062500 .14453125 .14843750 .15234375 · \5625000 .16015625 .16406250 .16796875 .11187500 .17578125 .17968750 .18359375 

.001 .12524414 .12915039 .13305664 .13696289 .14086914 .1·W7539 .14868164 • 15258789 .15649414 .16040039 .16430664 .16821')89 .172119'14 .17602539 .17993164 .18383789 

.002 .12548828 .12939453 .13330078 .13720703 · j.,;'! 1328 .14501953 .14892578 .15283203 .15673878 .16064453 .16455078 .16845703 .17236328 .17626953 ,18017578 .18408203 

.003 .12573242 .12963867 .13354492 .13745117 ,4135742 .14526367 .14916992 .15307617 .15698242 .16088867 .16479492 .16870117 .17260742 .17651367 .18041992 .18432617 

.004 .12597656 .12988281 .13378906 .13769531 .ld160156 .14550781 .14941406 .15332031 .15722656 .16113281 .16503906 .16894531 .17285156 .17675781 .18066406 .18457031 

.005 .12622070 .13012695 .13403320 .13793945 .14134570 .14575195 · 149658~"l · 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 · 1,,257813 · 14642,:38 · 15039063 · 15.12'7688 .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 

.OOB .12768555 .13159180 .13549805 .13940430 .14331055 .14721680 .15112305 .1550.2930 .15893555 .16284180 .16674805 .17065430 .17456055 .17846680 .18237305 .18627930 

. DOC .12792969 .13183594 .13574219 .13964844 .14355.169 .14746094 .15136719 .15527344 .15917969 .16308594 .16699219 .17089844 .17480469 .17871094 .18261719 .18652344 

.000 .12817383 .13208008 .13598633 .13989258 .143 ... ·'883 .14770508 .1516 i 133 .15551758 .15942383 .16333008 .16723633 · 17114258 .17504883 .17895508 .18286133 .18676758 

.OOE .12841797 .13232422 .13623047 .14013672 .14:'042n .14794922 .15185547 .15576172 .15966797 .16357422 .16748047 .17138672 .17529297 .17919922 .18310547 .18701172 

.00f .12866211 .13256836 .13647461 .14038086 · 1442871 ~ .14819336 .15209961 .15600586 .15991211 .16381836 .16772461 .17163086 .17553711 .17944336 .18334961 .18725586 


.30 .31 .32 .33 .34 .35 .36 .37 .38 9 • B . .3A .3C • .jU • .jt . .jr 

.19140625 .19531250 .19921875 .20312500 .20703125 .21093750 .21484375 .21875000 .22265625 .22656250 .23046875 .23437500 .23828125 .24218750 .24609375 

.001 .18774414 .19165039 .19555664 .19946289 .203:16914 .20727539 .21118164 .21508789 .21899414 .22290039 .22680664 .23071289 .23461914 .23852539 .24243164 .24633789 

.D02 .18798828 .19189453 .19580078 .19970703 .20361328 .20751953 .21142578 .21533203 .21923828 .22314453 .22705078 23095703 .23486328 .23876953 .24267578 .24658203 

.003 .18823242 .19213867 .19604492 .19995li7 .20383742 .2077&.367 .21166992 .21557617 .21948242 .22338867 .22729492- .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 .22778320 .23168945 .23559570 .23950195 .21340820 .24731445 

.006 .18896484 .19287109 .19677734 .20068359 .70458984 .20849609 .21240234 .21630859 .22021484 .22412109 .22802734 .23193359 .23583984 .23974609 .24365234 .24755859 

.007 .18920898 .19311523 .19702148 .20092773 .20483398 · ;\)874023 .21264648 .21655273 .22045898 .22436523 .22827148 .23217773 .23608398 .23999023 .24389648 .24780273 

.008 .18945313 .19335938 .19726563 .20117188 .20507813 .20898438 .21289063 .21679688 .22070313 .22460938 .22851563 .23242188 .23632813 .24023438 .24414063 .24804688 

.009 . 18969n7 .19360352 .19750971 .20141602 · ?O532227 .20922852 .21313477 .21704102 .22094727 .22485352 .22875977 .23266602 .23657227 .24047852 .24438477 .24829102 

.OOA '.18994141 .19384766 .19775391 .20166016 .20556641 .20947266 .21337891 .21725516 .22119141 .22509766 .22900391 .23291016 .23681641 .24072266 .24462891 .24853516 

.OOB .19018555 .19409180 .19799805 .20190430 .20581055 .20971680 .21362305 .21752930 .22143555 .22534180 .22924805 .23315430 .23706055 .24096680 .24487305 .24877930 

.OOC .19042969 .19433594 .19824219 .20214844 .20605469 .20996094 .21386719 .21777344 .22167969 .22558594 .22949219 .23339844 .23730469 .24121094 .245J1719 .24902344 

.000 .19067383 .19458008 .19848633 .20239258 .20629883 .21020508 .21411133 .21801758 .22192383 .22583008 . .23364258 .23754883 .24145508 .24536133 .24926758
22973633 


.000 1.18750000 

.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 
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.. 
Decimal to Hexadecimal Conversion Information (con't) 

.40 
.000 r:25Oo00oo 
.001 1.25024414 

.41 
.25390625 
.25415039 

.42 
.25781250 
.2580.3664 

.43 
.26171875 
.26196289 

.44 
.26562500 
.26586914 

.45 
.26953125 
.26977539 

.46 
.27343750 
.27368164 

-
.47 

.27734375 

.27758789 

.48 
.28125000 
.28149414 

.49 
.28515625 
.28540039 

.4A 
.28906250 
.28930664 

.48 
.29296875 
.2932128'/ 

.4C 
.29687500 
.29711914 

.4D 
.30078125 
.30102529 

.4E 
.30468750 
.30493164 

4F 
.3085937~1 
.30883789 

.002 . 25043828 .25439453 .25830078 .26220703 .26611328 .27001953 .27392578 .27783203 .28173828 .28564453 .28955078 .29345701 .29736328 .30126953 .30517578 .30908203 

.003 .25073242 .25463867 .25854492 .26245117 .26635742 .27026367 .27416992 .27807617 .28198242 .28588867 .28979492 .293701 ]7 . 2976D742 .30151367 .30541992 .309326171 

.0041.25097656 .25488281 .25878906 .26269531 .26660156 .27050781 .27441406 .27832031 .28222656 .28613281 .29003906 .29394531 .29785156 .30175781 .30566406 .30957031 1 

.005 .251220/0 .25512695 .25903320 .26293945 .26684570 .27015195 .27465820 .27856445 .28247070 .28637695 .29028320 .29418945 .29209570 .30200195 .30590820 .30981445 

.006 .25146484 .25537109 .25927734 .26318359 .26708984 27099609 .27490234 .27880859 .28271484 .28662109 .29052734 .29443359 .29833984 .30224609 .30615234 .31005859 

.007 .. 25170898 .25561523 .25952148 .263.12773 .26733398 .27124023 .27514648 .27905273 .28295898 .28686523 .29077148 .29467773 .29858398 .30249023 .30639648 .31030273 

.00al·25195313 .25585938 .25976563 .26367188 .267578 i3 .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 j.25244141 

.OOB .25268555 
.25634766 
.25659180 

.26025391 

.26049805 
.26416016 
.26440430 

.26806641 

.26831055 
.27197266 
.27221680 

.27587891 

.27612305 
.27978516 
.28002930 

.28369141 

.28393555 
.28759766 
.28784180 

.29150390 

.29174805 
.29541016 
.29565430 

.29931641 

.29956055 
.30322266 
.30346680 

.30712891 

.30737305 
.31103516 
.31127930 

. DOC •252929b9 .25683594 .26074219 .26464844 .26855469 .27246094 .27636719 .28027344 .28417969 .28808594 .29199219 .29589844 .29980469 .303/1094 .30761719 .31152344 

.000 .25317383 .25708008 " 26098633 .26489258 .26879883 .27270508 .27661133 .28051758 .28442383 .28833008 .29223633 .29614258 .30004883 .30395508 .30786133 .31176758 
1.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 .51 .52 .53 .~ .55 .56 .57 .58 .59 .5A .58 .5C .50 .5E .5F 

.000 .31250000 .31640625 .32031250 .32421875 .32812500 .33203125 .33593750 .33984375 .34375000 .34765625 .35156250 .35546875 .35937500 .36328125 .36718750 .371().9375 

.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 .35595703 .35986328 .36376953 .36767578 .37158203 

.003 .31323242 .317iJ867 .32104492 .32495117 .32885742 .33276367 . :;3666992 .34057617 .34448242 .34838867 .35229492 .35620117 .36010742 .36401367 .36791992 .37182617 

.004 ,31347656 .31738281 .32128906 .3251 Q531 .32910156 .33300781 .33691406 .34082031 .34472656 .34863281 .35253906 .35644531 .36035156 .36425781 .36816406 .37207031 
,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 .3i81 '~523 .32202148 .32592773 .32983393 .33374023 .33764648 .34155273 .34545898 .34936523 .35327148 .35717773 .36108398 .36499023 .36889648 .37280273 
,008 .31445313 .31835938 .32226563 .32617188 .330078 13 .33398438 .33789063 .34179688 .345703;3 .34960938 .35351563 .35742188 .36132813 .36523438 .36914063 .37304688 
.009 .31469727 .31860352 .32250977 .32641602 '33032227 .33422852 .33813477 .34204102 .34594727 .34985352 .35375977 .35766602 .36157227 .36547852 .36938477 .37329102 
.OOA .31494141 .31884766 .32275391 .32666016 .33056641 .33447266 .33837891 .34228516 .34619141 ,35009766 .35400391 .35791016 .36181641 .36572266 .36962891 .37353516 
.OOB .31518555 .31909180 .32299805 .32690430 .33081055 .33471680 .33862305 .34252930 .34643555 .35034180 .35424805 .35815430 .36206055 .36596680 .36987305 .3n77930 
.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 
.OOE .31591797 .31982422 .32373047 .32763672 .33154297 .33544922 .33935547 .34326172 .34716797 .35107422 .35498047 .35888672 .36279297 .36669922 .37060547 .37451172 
.00F .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 .M .68 .6e .60 .6E .6F 
.000 .37500000 .37890625 .38281250 .38671875 .39062500 .39453125 .39843750 .40234375 .40625000 .41015625 .41406250 .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 .37963861 .38354492 .38745117 .39135742 39526367 .39916992 .40307617 .40698242 .41088867 .41479492 .41870117 .42260742 .42651367 .43041992 .43432617 
.004 .37597656 .37988281 .38378906 .38769531 .39160156 .39550721 .39941406 .40332031 .40722656 .41113281 .41503906 .41894531 .42285156 .42675781 .43066406 .43457031 
.005 .37622070 .38012695 .38403320 .38193945 .39184570 .39575195 .39965820 .40356445 .40747070 .41137695 .41528320 .41918945 .42309570 .42700195 .43090820 .43481445 
.006 .37646484 .38037109 .38427734 .38818359 .39208984 .39599609 .39990234 .40380859 .40771484 .41162109 .41552734 .41943359 .42333984 .42724609 .43115234 .43505859 
.007 .37670898 .38061523 .38452148 .38842773 .39233398 .39624023 .40014648 .40405273 .40795898 .41186523 .41577148 .41967773 .42358398 .42749023 .43139648 .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 
.00A .37744141 .38134766 .38525391 .389160i6 .39306641 .39697266 .40087891 .40478516 .40869141 .41259766 .41650391 .42041016 .42431641 .42822266 .43212891 .43603516 
.OOB .37768555 .38159180 .38549805 .38940430 .39331055 .39721680 .40112305 .40502930 .40893555 .41284180 .41674805 .42065430 .42456055 .42846680 .43237305 .43627930 
.OOC .37792969 .38183594 .38574219 .38964844 .39355469 .39746094 .40136719 .40527344 .40917969 .41308594 .41699219 .42089844 .42480469 .42871094 .43261719 .43652344 
.000 .37817383 .38208008 .38598633 .38989250 .39379883 .39770508 .40161133 .40551758 .40942383 .41333008 .41723633 .42114258 .42504883 .42895508 .43286133 .43676758 
.OOE .37841797 .38232422 .38623047 .390136;'2 .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 ./2 .'l .74 .75 .76 .77 .78 .79 .7A .78 .le .70 .7E .7F 
.000 .43750000 .44140625 .44531250 .44921275 .45312500 .45703125 .46093750 .46484375 .46875000 .47265625 .47656250 .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 .48559570 .48950195 .49340820 .49731445 
.006 .43896484 .44287109 .4..f67773t1 .4::;068359 .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 .45;17188 .45507813 .45898438 .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 .4555664 i .45947266 .46337891 .46728516 .47119141 .47509766 .47900391 .48291016 .48681641 .49072266 .49462891 .49853516 
.OOB .44018355 .4"409180 .44799805 .45190430 .45581055 .45971680 .46362305 .46752930 .47143555 .47534180 .47924805 .48315430 .48706055 .49096680 .49487305 .49877930 

looe .44042969 
.000 .44067383 

,44433594 
.44458008 

.44824219 

.44848633 
.45214844 
.45239258 

.45605469 

.45629883 
.45996094 
.46020508 

.46386719 

.46411133 
.46777344 
.46801758 

.47167969 

.47192383 
.47558594 
.47583008 

.47949219 

.47973633 
.48339844 
.48364258 

.48730469 

.48754883 
.49121094 
.49145508 

.49511719 

.49536133 
.49902344 
.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 
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Section 2: OSIVS System Information 

Save Area Fonnat 2-2 
Linkage Register Conventions 2-3 
VCB Sense Information 2-4 
Completion Codes 

forVSl 2-12 
for VS2 2-21 

" Source Publications 

Additional information about linkage registers is in Supervisor 
Services alld lHacros. GC27 -6979. 

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 alld System/3 70 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 or OS/VS 
Message Library: VS2 System Codes. GC38-1 008. 
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Save Area Format 

Word Contents 


1 
 Used by PVl language-compiled program 

2 
 Addre.ss of previous save area (stored by called program) 


3 
 Address of next save aea (stored by calling pragram) 


4 
 Register 14 (return address) 


5 
 Register 15 (entry-point address) 


6 
 Register 0 


7 
 Register 1 


8 
 Register 2 


9 
 Register 3 


10 
 Register 4 


11 Register 5 


12 Register 6 


13 Register 7 


14 Register 8 


15 Register 9 


16 Register 10 


17 Register 11 


18 Register 12 
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Linkage Register Conventions 

linkage Register Conventions 

Reg Use 

a Passes parameters to the control program or the celled program. 
Parameter type depends on macro type. 

1 Passes porameters or the address of a parameter list to the control 
program r or passes porameters to the called program. Parameter 
type depends on macro type. 

2-12 Work registers: not changed by the control program. 

13 Passes the address of the regi ster save area provided by the 
calling program. 

14 Posses the return address to the calling program or the control 
prograr:n. 

15 Contains the entry-point address, the address of a parameter 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 4 5 6 7 
DEYIC~ 
1052 	 CMD INT BUS EQ 

REJ REQ OUT CHK t·~·..
1287 	 CMD INT BUS EQ DATA OVER- NON KYSD 


REJ REQ OUT CHK CHK RUN RCVY CORR 


1288 	 CMO INT BUS EQ DATA OVER- NON 

REJ REQ OUT CHK CHK RUN RCVY 


1403 CMD INT BUS EQ CH 9 

REJ REQ OUT CHK CHK PTY 


ERR 

1443 	 TYPE TYPE 

BAR BAR ~~ '----- ­
1«2,2501, CMD INT BUS EQ DATA OYER­
2520, 2596 REJ REQ OUT CHK CHK RUN 


1419/1275 CMD INT BUS DATA OYER- AUTO 

PCU REJ REQ OUT CHK RUN SELECT 


1419/1275 CMD INT BUS OUT DATA OVER- AUTO 

SCU REJ REQ CHK CHK RUN SELECT 


2250 CMD INT BUS EQ DATA OVER- BUFFER 

REJ REQ OUT CHK CHK RUN RUN­

NING 


2260 	 CMD 'NT BUS EQ 

REJ REQ OUT CHK 


-
2305 	 CMD 'NT BUS EO DATA OVER­

REJ REQ OUT CHK CHK RUN 


2314,2319 CMD 'NT BUS EO DATA OVER- TRK SEEK 

REJ REQ OUT CHK CHK RUN (OND CHK 


CHK 


2400 CMD INT BUS EQ DATA OYER- WRD DATA 

REJ REQ OUT CHK CHK RUN CNT eNVl 


ZERO CHK 


2495 CMD 'NT BUS EQ DATA SHOULD POSN SHOULD 

REJ REQ OUT CHK CHK NOT CHK NOT 


OCCUR OCCUR 


2540 CMO 'NT BUS EQ DATA UN­
REJ REQ OUT CHK CHK USUAL 


CMD 

'----- ­

2671, 2822 CMO 'NT BUS EO DATA 

REJ REQ OUT CHK CHK 


3210, 3215 	 CMO 'NT EQ 

REJ REQ CHK 


3211 CMD 'NT BUS EQ DATA BUFFER LOAD CH 9 

REJ REQ OUT CHK CHK PARITY CHK 


CHK 


3330, 3333 	 CMD 'NT BUS EQ DATA OVER­
REJ REQ OUT CHK CHK RUN 


3410,3411 CMO 'NT BUS EQ DATA OVER- WRO 

REJ REQ OUT CHK CHK RUN CNT 


ZERO 


3420, 3803 CMO INT BUS EQ DATA OVER- WORD DATA 

REJ REQ OUT CHK CHK RUN COUNT CNVT 


ZERO CHK 


3505, 3525 CMO 'NT BUS EQ DATA ABN PERM 

REJ REO OUT CHK CHK FORMAT ERR 


RESET (BYPASS 

KEY) 
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UCB Sense Information (con't) 
aVTE I 

, • •0 I 2 s 7 
DEVICE~ 

1287 TAPE LATE NO INVAl 
MODE STKR DOC OP 

SELECT FOUND 

-
1288 	 END NO INVAl 

OF DOC OP 
PAGE fOUND 

14'9/1275 FLO 6 FLO 7 DOC AMI PRO AceT' TRANSIT SER' 
SCU vALID vALID UNDER FLO eTl FLO FLO FLO FLO 

WHO VALID VALID VALID VALID VALID 

22SO 	 LIGHT END CHAR 
PEN ORDER MODE 
DETECT SEQ 

2260 
r-­

2JOS PERM INVLD END NO FILE OPER­
ERR IRK OF REC PROI ATION 

FORMAT CYl fOUND INC 

231~, 2319 	 DATA IRK END INVAl NO FilE SERVICE OVER-­
CHK IN aVER- OF SEQ REC PROT OVER- flOW 
COUNT FLOW CYL FOUND RUN INL 

2400 NOISE 	 OO-NON-XST TU 7TRK AT WRT FILE TAPE 
Ol·NOT READY LOAD STATUS PROT IND 
la-ROY & NO RWD POINT 
II-ROY & RWCING 

3211 CMD PRINT PRINT LINE FORMS CMD MECHAN­
RETRY CHK QUALITY POS CHK SUP lCAl 

MOTION 

3330, 3333 PERM INVLD END STATE NO FILE WRITE OPER­
ERR TRK OF VAR REC PROT INHI81T AIlON 

FORMAT CYL PRES FOUND INL 

3410,3411 NOISE 	 TU TU AT WRT FILE NOT 
SlAT STAT LOAD STAT PROT CAPA­
A 8 POINT 8LE 

3420, 2803 NOISE 	 TU TU 7 TRK AT WRT FILE NOT 
STAT STAT LOAD STAT PROT CAPA­
A 8 POINT 'LE 

3505, 3525 PERM AUTO MOTION RETRY 
ERR RETRY MAL AFTER 

INT REO 
COMP 
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UCB Sense Information (can't) 

BYTE 2 

0 I 2 3 4 5 6 7 
DEVICE~ 	 I I 

2250 	 BUfFER ADDRESS REGISTER 
BIT IS I BIT 14 I BIT 13 I BIT 12 TBIT 11 I BIT 10 I BIT 9 

2260 8UFFER ADDRESS REGISTER 
BIT IS BIT 14 I BIT 13 I BIT 12 TBIT 11 I BIT 10 I BIT 9 

2305 	 BUF COR­
LOG RECT~ 

FULL ABLE 

TAG231.4,2319 UNSAFE SE1\I ALU I UNSEL 
OESER LINE CHK STATUS 

2400 BITS 0-7 INDICATE A TRACK IS IN ERROR 	 6 & 7 INDICATE 
NO ERROR OR 
MULTI-ERROR 

3211 	 CARR CARR CARR PLATEN PLATEN IFORMS RIBBON 'I TRAI NFAILED SEQ STOP FAILED FAILED JAM MOTION OVER­
TO LOAD 
MOVE 

3330, 3333 	 COR- ENV 
RECT DATA 
ABLE PRESENT 

3410,3411 TRACK IN ERROR BITS 

3420, 3803 TRACK IN ERROR BITS 

3505, 3525 USED FOR DIAGNOSTIC PURPOSES ONLY 

BYTE 3 

0 I 2 3 4 5 6 7 
DEVIC~ 

2250,2260 
BIT B I BIT 7 I BIT 6 I ~y:~ER iD~I~E!S iEG~~J~R I BIT 2 I BIT 1 

2305 	 RESTART COMMAND 

2314 BUSY ON UNSAFE WR PACK END M-MODE SEEK 
LINE CUR CHNG OF SE INC 

CFN CYL 

2319 LRC LRC LRC LRC 
BIT 0 BIT 1 BIT 2 BIT 3 

2400 I\IW LRCR SKEW CRC SKEW 0-1600 BKWD COM­
VRC REQ 1-800 STATUS PARE 

3211 UCSB PLB FCB COIL HAM­ FIELD USCAR SEP 
PARITY PARITY PARITY PROT MER ENG SYNC SYNC 

CHK FIRE CHK CHK 

3330,3333 RESTART COMMAND 

3410,3411 I\IW MTE/ SKEW END ENV 1600 8KWD 
VRC LRCR DATA CHK BPI 

CHK/CRC IN TU 

3420, 3803 I\IW MTEI SKEW END VRCI 1600 BKWD COM­
VRC LRC DATA ENV BPI PARE 

CHK/CRC CHK 

3505, 3525 USED FOR DIAGNOSTIC PURPOSES ONLY 
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UCB Sense Information (con't) 
BYTE -4 

~ 0 1 2 3 4 5 6 7DEVICE 

2250, 2260 

2305 

PHYSICAL 
DRIVE 10 

2314 

SEQ SEQ SEQ SEQ SEQ SEQ SEQ SEQ 
INO 0 INO 1 INO 2 INO 3 IND -4 INO 5 INO 6 INC 7 

RES READ WRITE 

2319 

ECHO DELAY SEQ SEQ SEQ
2400 TAPE ClOCKERR CLOCK i CNTR !NOC INO B INO A 

UNIT ERR ERR 


3211 


3330, 3333 PHYSICAL DRIVE IDENTIFICATION 


IU REJ CIAG IU3410,3411 POSIT TAPE EOI IRK SPARECHKCHK UNIT CHK 

ALU I REJ TAPE WRITE MICRO- TAPELWR RES3420, 3803 HOWR I TAPE IND1- TRGGR PGM DEl UNITERROR RPQ
ERROR UNIT CATE VRC ERROR CHK 

BYTE 5 

0 1 2 3 4 5 6 7 
DEVICE~ I 
2250, 2260 

2305 CYUNDER ADDRESS 


2314 COMMAND IN PROGRESS WHEN OVERFLOW INCOMPLETE OCCURS 


2319 


COMMAND IN PROGRESS WHEN OVERflOW INCOMPLETE OCCURS

2400 

OR ZERO 


3211 


3330, 3333 CYLINDER ADDRESS 

NEW I NEW WRI FALSE
PE ID PRTY TACH3410,3411 SUB- SUB- 1M END RPQBURST COMP CHKSYSTEM SYSTEM CHK MARK 


NEW NEW WRI START XCESSVE
PE 10 PARTIAL RES3420, 3803 SUB- sus- 1M READ PST AMBlBURST RECORD RPQ
SYSTEM SYSTEM CHK CHK ORTM 

BYTE 6 

0 1 2 3 4 5 6 7 
DEVICE 


2305 CURRENT HEAD ADDRESS 


~ I I I I I 

eYL3330, 3333 REVERSE j DIFFER I HEAD ADDRESS
HIGH HIGH 


3410, 3411 DUAL (I'Ll TAPE UN IT MODEl
SHRT (I
GAP DENSITY DENSITY 


3420, 3803 7 TRK WRI DUAL I NRZ1 I TAPE UNIT MODEL DEFINED 
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UCB Sense Information (con't) 
BYTE 7 

0 	 1 2 3 5 6 7~T 	 •DEVICE I 	 1 
2305 ENCOOED ERROR MESSAGE 

3330, 3333 	 FORMAT OF REMAINING ENCODED ERROR MESSAGE 
SENSE BYTES (B-23) 

3410,3411 LAMP LEFT 'T RESET DATA 
CHK COL COL KEY SEC 

CHK CHK ERASE 

3420, 3803 	 LAMP TAPE TAPE RESET DATA ERASE IAIR ILOAD
FAil 	 BOTTOM BOTTOM KEY SCRTY HEAD BRNG FAIL 

LEFT RIGHT ERASE FAILED PRESS 

BYTE 8 

DEVICE 
BIT 0 I 2 3 • 5 6 7 

3410,3411 WRT END RD BK START MAR­
FEED VEL DATA VEL GINAL 
THRU CHK NOT CHK VELOC 
CHK DET 

3420, 3803 IRG FEED SDR EARLY EARLY SLOw SLOW VELD 
DROP THRU CNTR BGN RD END RD 8GN RO END RO RETRY( 
IN WRT CHK BK CHK BK CHK BK CHK BK CHK RESTRT 

BYTE 9 

1 2 3 5 6 7 
DEVIC~T 0 

I • I I 
3420, 3803 JDR VLCTY SOR COUNTERS TAPE 

CNTR CHNG cn 
ONWRT RESD 

BYTE 10 

0 	 1 2 3 5 6 7•DEVIC~ 
3420, 3603 	 CMD CNTRL NOBLK WTM TACH VElo-

STATUS STATUS ON RCD NOT START CITY 

'EJ REJ 	 RD BKCK DETECT FAIL CHK 

BYTE 11 

0 	 1 2 3 5 6 7~T 	 •
DEVICE 

3420, 3803 	 B BUS LO ROS/ HIIC MCPGM D BUS 8R 
PARITY LO IC B' COND DET PARITY COND 
AlU 1 PARITY (HI ROS HDWR ALU 1 AlU 1 

ERR 
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UCB Sense Information (con't) 
Byte 12 


~EBlT 

•

DEYI E'-.,. 0 I 2 3 4 5 6 7 


34W, B BUS LO ROS/ HIIC MCPGM o BUS BR 

31lO3 PAR ERR LO IC BI\IHI DETECT PARITY COND 


ALU2 ON BR ROS REG HDWR ERR ALU 2 ALU 2 


CONTROL 
UNIT 

CONTROL UNIT UNIQUE 
10 - HIGH ORDER 

DENSITY 

Byte 14 


~EBIT 
DEYI E, 1 2 3 4 5 6
o I I I I I I I 7 


3420, CONTROL UNIT UNIQUE 
31lO3 10 - LOW ORDER 

Byte 15 


~E BIT
DEYI E,,--- 0 1 2 3 4 5 6
I I I I I I I 7 


34W, TAPE UNIT UNIQUE 10­
3803 HIGH ORDER 
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UCB Sense Information (con't) 

Byte 16 


~I 81T 
DEVIE~ 0 I I 2 3 [ 4 5 I 6 I 7
I I I 

3420, TAPE UNIT UNIQUE 10­
3803 LOW ORDER 


8yte 17 


~E SIT 
DEVI ~ 0 I 2 3 4 5 6 7
I I I I I 

3420, 2 CONTROL UNIT EC LEVEL OF 

3803 CHAN WITH DEVICE TAPE CONTROL UNIT 


SWTCH SWITCH FEATURES 


Byte 18 


DEVI 0 2 4 5 6
II
~~ I 1 3 I I I 7 


3420, POW, I EC lEVEL OF 
3803 TAPE UNITCHK/ i


AIR FLO 

TU 0 
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UCB Sense Information (con't) 

DEVICE 

3420, 
3803 

BIT 

TUF TU 8 

Byte 21 

~, ~T 
DEViCE.......... ° 1 2 3 4 5 6 7 

3420, LOAD LEFT R1GKJ TAPE REELS LOAD LOAD LOAD 
3803 BUTTON REEL REEL P,ESENT LOADED REWIND COM­ CHK 

DEPRESS TRNG TRNG PLETE 

3420, FRU IDENTIFIERS FOR AlU 1 
3803 

Byte 23 

~E BIT 
DEVI E""-. 0 1 2 3 4 5 6 7I I I I I I I 
3420, FRU IDENTIAERS FOR ALU 2 
3803 
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OS/VS1 Completion Code Summary 

Completion Operation or 
Group 	 ExplanationCode Macro Instruction 

BISAM/ 001 CHECK, GET, PUT I/O error; terminate specified or no 

BSAM/ SYNAD specified. 

OSAM/ 

BDAM 


BSAM/ 002 Record is greater than 32,768 bytes, exceeds 
OSAM/ maximum trock length or stated block size; 
OISAM/ block could not be contoined in one extent; 
ISAM too many tracks specified for cylinder over­

flow; BDW or RDW (SDW) invalid; record to 
be transferred larger than track capacity. 

BSAM/ 003 E08 for 3525 3525 associated doto set 1/0 sequence error. 
OSAM/ 

00' OPEN for 3525/ Invalid FORMAT cord or invalid device 
3505 specified with OMR; conflicting or invalid 

DeB parameter; data protection image not 
found in SYS1.IMAGElIB. 

I BSAM 008 CHECK while SYNAD returned to CHECK routine, but save 
creating dota set orea was destroyed. 

BDAM 020 OPEN 	 Invalid DCBMACRF field. 

025 	 Address in DCBSQND field outside task. 

026 	 Processing with Invalid DCBXARG field or exclusive control 
exclusive control status not indicated. 

BISAM/ 030 OPEN Invalid DCBMACRF field. 

OISAM 


032 OPEN Invalid DCBMACRF field. 


033 OPEN 	 I/O error in reading highest level index or 
while reading the last prime data block or 
in validating lost record pointers; address in 
DCBMSHI field outside task or under incorrect 
protection key. 

036 	 OPEN No prime area specified. 

037 	 OPEN User supplied buffers to small. 

03A 	 CLOSE I/O error writing updated format 2 OSCB. 

BISAM 034 OPEN 	 DCBSMSI field specifies area too small for 
highest level index; invalid address in 
DCBMSWA. 

I 035 OPEN OCBSMSW and DCBMSWA fields specify area 
too small for one track. 

OISAM 031 Q ISAM I/O error; no SYNAO specified. 

038 	 OPEN Index oreo too smoll or crosses volumes. 

039 Scanning 	 End of data set; no exit routine address in 
DCBEODAD field. 

I 
03B OPEN ISAM data set to be processed, but not crea­

ted or its DCB not dosed after creation; 
invalid DCBRKP field; DCBKEYlE field was 
zero; OPEN macro not issued for outputi 
BlKSIZE or lREClspecified incorrectly. 

03E 	 OPEN No space available for resume loading. 
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OSIVS1 Completion Code Summary (con't) 

Group 
Completion 
Code 

Operation or 
Macro Instruction 

Explanation 

SDAM/ 03D OPEN Missing format 2 DSCB, or serial numbers for 
SISAM/ SER in DD not in order or not all present. 
QISAM 

TCAM 040 OPEN Error in opening a TeAM line group data set. 

041 OPEN 	 Error in opening a TeAM message queues 
data set. 

042 Processing 	 Error in running 0 TeAM Mep with the 
telecommunication on-line test executive. 

043 OPEN 	 Error in opening a TeAM application program 
dott;; set. 

044 Processing 	 Error in processing the FE Common Write 
subtask. 

045 	 Message Control I/O error or logical read error. 
Program (MCP) 

046 CLOSE 	 TeAM Mep is scheduled to be terminated, 
application program doto set is active. 
Completion code is for the application 
program doto set. 

Graphics 056 Graphics attention ANALYZ 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 thon graphics device. 

061 CLOSE 	 CLOSE issued DAR for GACB that was not 
specified (via SPAR) for the closing task. 

062 	 Graphics Subroutin Return code equal to or greater than absolute 
Package (GSP) for value of null argument produced. 
FORTRAN IV, 
COBOL, and PL/I 

"I 
063 2250 operator pressed alphameric keyboard 

CANCEL key and selected DUMP or 
TERMINATE option to terminate program. 

STAM 090 OPEN UCB for other than communications device. 

091 OPEN 	 UCB specified invalid or unsupported 
transmission control unit. 

092 OPEN 	 UCB specified invalid or unsupported terminal 
cant ro I or adapter. 

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•I allocation, but DCBBUFCB, DCBBUFNO, and 
DCBBUFL fields not specified. 
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OS/VS1 Completion Code Summary (can't) 

Group 
Completion 
Code 

Operation or 
N\acro Instruction Explanation 

BTAM 097 OPEN Device I/O directory full. 
(cont'd) 

098 OPEN 	 Transmission control unit not 0 2701 or the 
Dual Communication Interface, or Dual Code 
Fecture not specified in UCB. 

Job OBO I/O error in reading or writing' 

sched- SYS1.SYSJOBQE or SWADS. 

uler 


IBO 	 Invol;d TTR for SYS1.SYSJOBQE found by 
system conversion routine. 

Prologue OCx 	 Program interruption, not in I/O interruption 
handler or type I SVC routine; no program 
routine to handle interruption; x=progrom 
interruption code. 

OFI 	 Program interrupt in I/O interrupt handler. 

OF2 	 Program interrupt in type 1 SVC routine. 

OF3 	 Machine- check interrupt; MCH able to 
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 Invalid ECB, lOB, DCB protect key. 


300 I/O Operation 	 Involid DEB protect keYi not enough extents 
in DEB. 

400 I/O Operation 	 Invalid DCB pointers. 

500 I/O Operation 	 Invalid UCB address. 

WAIT 101 WAIT fv\ore events than ECBs. 

(SVC 01) 


201 WAIT Invalid ECB address. 


301 WAIT ECB wait flog already on. 

POST 102 POST Invalid ECB address. 

(SVC 02) 


202 POST Invalid RB address in ECB. 


Task 103 RETURN or branch ECB already posted or RB address in EeB 

termin- to return address in invalid. 

ation register 14 


(SVC 03) 
A03 	 RETURN or branch 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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OSNS1 Completion Code Summary (con't) 

Completion Operation orGroup 	 Explanation
Code .Macro Instruction 

-GETMAIN 604 GETMAIN Address in A or LA operand is outside task; 
(SYC 04) address of parameter list involid. 

704 GETMAIN 	 list request; not VS2 system. 

804 GETMAIN 	 Request for zero bytes of virtual storage or 
not enough virtual storage available. 

B04 GETMAIN Subpool number greater thon 127. 


-; ,~ 
 E04 	 GETfv1.AIN from Not enough SQA available. 
program in super­
visor mode 

I 
FREEMAIN 605 FREEMAIN Address in A or LA operand is outside task; 
(SYC 05) address of parameter list invalid. 

705 FREEMAIN 	 List request; not VS2 system. 

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, 
,0' I/O error. 

"I 

(SYC 06) 
406 LINK, ATTACH, Module was only loadable; module specified 

XCTL by entry point defined by IDENTIFY macro. 

506 	 LINK, LOAD, Not enough virtual storage for module and 
ATTACH, XCTL overlay supervisor. 

I 
 606 LINK, LOAD, Not enough virtual storage for module. 

ATTACH, XCTL 

706 LINK, LOAD, Module marked "NOT EXECUTABLE. 01 

ATTACH, XCTL 

806 LINK, LOAD, BLDL detected error; module not found or I/O
'u. 

ATTACH, XCTL error during directory search. 

906 LINK 	 More than 255 tasks waiting for reentrable or 
serially reusable module. 

I A06 LINK, LOAD, Task alreody waiting for serially reusable 

ti 
ATTACH, XCTL module. 

B06 I/O activity Abnormally terminating system error task 
reinstated; user task abnormally terminated. 

I C06 Abnormally terminating transient area task 
reinstated; user tosk abnormally terminated. 

XCTL 207 XCTL Asynchronous exit routine attempted to 
(SVC 07) 	 execute XCTL •., LOAD 308 LOAD Module specified by entry point defined by 
(SYC 08) IDENTIFY macro. 
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OS/VS1 Completion Code Summary (can't) 

Completion Operation orGroup 
Code Macro Instruction 

60A 	 FREEMAINIGETMAIN 
FREEMAIN 
with R 
joperand 

(SVe OA) 80A GETMAIN 


90A 	 FREEMAIN 

AOA 	 FREEMAIN 

BOA 	 GETMAIN, 
FREEMAIN 

ABEND DOD ABEND 
(SVe OD) 

EOD 	 ABEND 

OPEN 013 OPEN 
(SVe 13) 

113 	 OPEN, OPEN 
with TYPE=.! 

213 	 OPEN 

313 	 OPEN 

413 	 OPEN 

513 	 OPEN 

613 	 OPEN 

713 	 OPEN 

813 	 OPEN 

I 
913 Supplying 

pass ....-ord 

A13 	 OPEN 

Explanation 

Invalid specification of an oree to be freed; 
address of area to be freed (in register 1) not 
multiple of 8. 

Request for zero bytes of virtual storage or 
not enough virtual storage available. 

Address of area to be freed not c multiple 
of 8. 

Area to be freed overlaps on existing free 
area. 

Subpool number greater than 127. 

Invalid ABEND recursion during abnormal 
termination of subtask; iob step task 
terminated. 

Insufficient virtual storage available for 
ABEND processing of subtask, job step 
terminated. 

Conflicting or unsupported parameters in 
DeB; member name specified in DO not 
not found; no directory allocation subparam­
eter in DD. 

I/O error in reading or writing JFCB or in 
reading JFCB extension block; no exit code 
provided. 

DSCB not found; I/O error in reading or 
writing DSeB; unable to locate PASSWORD 
data set. 

I/O error in reading format 2 or 3 DSCB. 

INPUT specified but no serial number for SER 
in DDi I/O error in tope positioning or label 
processing; could not mount volume on 
device; more devices allocated than volumes. 

Attempting to open second DCB for some tope 
volume. 

I/O error in label processing or tape posi­
tioning. 

Expiration date not reached, but do to set 
opened for output and DO contained MOD in 
DISP. 

Verification error in label processing. 

Incorrect password entered; ASC II tape 
accessibility error, ASCII tape security error. 

File sequence number in LABEL in 00 
incorrect • 
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OS/VS1 Completion Code Summary (con't) 
Completion Operation or 

Group 	 ExplanationCode Macro Instruction 

OPEN B13 OPEN for UCS Operator cancelled UCS load; incorrect UCS 
(SVC 13) printer image; space unavailable for DCB and DEB; 

J
(cont'd) 

CLOSE 
(SVC 14) 

TCLOSE 
(SVC 17) 

• 
" I 

Master 
sched­
uler 

(SVC 22) 

C13 

D13 

E13 

214 

314 

414 

514 

614 

714 

A14 

B14 

D14 

117 

217 

317 

417 

717 

122 

222 

322 

SYS1.IMAGElIB not mounted or cataloged; 
permanent I/O error detected. 

OPEN I/O error in reading JFCB or DSCB for con­
catenated data set; OSeB not found for one 
dato set in concatenation; graphic device 
already opened by another task; output dato 
sets concatenated. 

OPEN for graphics 	 DCB for other than graphics device. 

OPEN for graphics 	 DCBGNCP field not 1 through 99. 

CLOSE 	 I/O error in tope positioning or volume 
disposition. 

CLOSE 	 I/O error reading DseB. 

CLOSE 	 I/O error writing DSeB. 

CLOSE 	 I/O error reading JFCB. 

CLOSE 	 I/O error writing file mark. 

CLOSE 	 I/O error processing label, or tope mark. 

CLOSE 	 I/O error releasing unused direct access 
space. 

CLOSE 	 STOW unable ta store, modify, or delete 
data from partitioned data set directory 
because name already in directory, no space 
available in directory, or I/O error search­
ing directory. 

CLOSE for Graphic device not opened by closing task. 
graphics 

BSAM CLOSE I/O error in tape positioning or writing file 
with TYPE = T mark. 

BSAM CLOSE I/O error reading JFCB. 
with TYPE= T 

BSAM CLOSE I/O error reading DSCB. 

with TVPE=T 


BSAM CLOSE I/O error writing updated DSCB. 

w;th TVPE=T 


BSAM CLOSE I/O error processing label or tape mark. 

w;th TVPE=T 


Operator cancelled job; requested dump. 

Operator cancelled job; did not request 
dump • 

Execution of job step or cataloged procedure 
taking longer than time specified. 
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OS/VSl Completion Code Summary (can't) 

Completion Operation or 
Group ExplanationCode tv\acro Instruction 

t.Aaster 422 
sched­
uler 

(SVC 22) 522 
(cont'd) 

WTOj D23 
WTOR 

(SVC 23) 

E23 

EXTRACT 128 
(SVC 28) 

228 

328 

ATTACH 42A 
(SVC 2A) 

62A 

CHAP 12C 
(SVC 2C) 

22C 

Overlay 12D 
super­
visor 22D 

(SVC 2D) 

32D 

C2D 

D2D 

E2D 

DEQ 130 
(SVC 30) 

230 

I 330 

430 

530I 

WTO, WTOR 

Reply command 
processing (in 
response to WTOR) 

EXTRACT 

EXTRACT 

EXTRACT 

ATTACH 

ATTACH 

CHAP 

CHAP 

DEQ without 
RET=HAVE 

DEQ 

DEQ 

DEQ 

DEQ 

Job required too much queue space for 
initiation. 

All tasks in SVC wait stote for 30 consec­
ut;ve minutes or for time specified in JWT 
parameter (in systems with SMF). 

Parameter list not begin on proper boundary; 
no buffers available; text length equal to or 
less thon zero (WTOR only). 

Invalid ECB, RB, or reply address. 

Output list not on full word boundry or not 
contained in storage assigned to job step. 

Input parameter list not on fullword boundary 
or does not begin in storage assigned to job 
step. 

TeB not for immediate subtosk. 


Address for feB to be posted upon subtask 

termination is not multiple of 4, or not within 

bounds of partition. 


Exceeded allowed number of tasks. 


Address for subtask TCB does not point to TCB 

of immediate subtosk, or points to a task that 

has terminated. 


Address for subtask TeB not multiple of 4. 


Words 3 and 4 of segment table invalid. 


Address in segment table or entry table 

outside storage for job step. 


Wrong length record or I/O error when load­
ing segment. 


Invalid scatter record found while loading 

program segment. 


Invalid record type found while loading 

program segment. 


Invalid address found while loading program 

segment. 


DEQ for resource not enqueued by prior ENQ 


Invalid length specified for name of resource. 


Invalid option specified by task with non­
zero protection key. 


Inva I id parameter list. 


Task does not yet control specified resource. 
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OSIVSl Completion Code Summary (con't) 
Completion Operation or , Group 	 Explanation
Code Macro Instruction 

EOV 137 End of vol ume I/O error in label or tape mark processing or 
(SVC 37) 	 tape mark positioning. 

237 End of vol ume 	 Verification error in lobe! processingj tope 
lobel block count not some as DeB block 
count. 

• 
337 

437 

637 

'-t 737 

837 

837 

D37 

t 
E37 

ENQ 138 
(SVC 38) 

238 

-l, 338 

J 
438 

DETACH 13E 
(SVC 3E) 

23E 

CHKPT 13F 

RDJFCB 140 

I 240 

U 
SWAP 155 
(SVC 55) 

End of doto set 

End of volume 

End of volume 

End of volume or 
a Ilocation of 
secondary quantity 

End of vol ume for 
sequential cletC! set 

End of volume 

Output operation 

Output operation 

ENG without 
RET=TEST, USE, 
or HAVE 

ENQ 

ENQ 

ENQ 

DETACH 

DETACH 

RDJFCB 

RDJFCB 

No address specified in DCBEODAD field. 

Protect key different in TCBPKF field of TeB 
and DEBDEBID field of DEB. 

I/O error in writing tape mark, positioning 
tope, reading lobel, sensing for file protect 
ring; DeB bit does not indicate concoteno­
tion of unlike attributes. 

Direct access I/O errori oses not found for 
multi - volume or concatenated doto set. 

I/O error reading or writing JFCB from or 

onto direct access; JFCB extension needed 

but not found. 


Volumes must be demounted from a device 

allocated to the data set I but system unable 

to demount volume. 


More space needed but no secondary quantity 

specified for SPACE in DD. 


More space needed but not enough volumes 

specified in SER, volume count, or REF in DO. 


Second ENG without intervening DEQ. 


Invalid length for resource nome. 


Invalid option specified by tosk with non .. 

zero protection key. 


Invalid parameter list. 


Subtosk being detached not yet terminated. 


TCB address not on word boundary; subtask 

TCB not on word boundary; subtask TCB=O or 

not on immediate subtask. 


Error during execution of checkpoint restart. 


I/O error in reading JFCB. 


No foundation extension block in DCB; 

EXlST address in DCB; JFCB exit in DCB exit 

list; JFCB buffer not in user's virtual storage. 


5VC 85 (in decimal) issued by user's task, but 

is restricted for use by Dynamic Device 

Reconfiguration. 
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OS/VS1 Completion Code Summary (con't) 

Completion Operation or Group Explanation
eode Macro Instruction 

System 2F3 
Restart 

Supervi - Fnn 
sor Call 

(Sye nn) 

ESR 16D 
(SYe, 

109, 116, 
117) 

Paging 028 

ODO 

ODI 

Misc. 160 

2FF ABEND 
appendage 

622 

722 

822 

Job was being executed when system fcilure ~occurredi a system restart was performed. 

Invalid operand, nn, in SVC instruction. 

Invalid ESR code in register 15. 

'.I 
Page file I/O error. 

Invalid segment translation interrupt. 

Involid page- fault interrupt. 

,IIAttention exit routine invalid. 

Step terminated at request of user appendage 
III. 

Execution of a tosk entered from a TSO 
terminal was stopped for one of these reasons; 
error while constructing control blocks for 
TSOi operator issued STOP TSO; terminal 
user signaled ATTN; job submitter disconnect 
eel his terminal from the system. 

OUTUM keyword specified on SYSOUT DD 
statement exceeded. 

V=R region not obtained. 
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OSNS2 Completion Code Summary 

Group 	 Completion Operation or Explanation 

Code Macro Instruction 


BISAM/ 	 001 CHECK, GET, PUT I/O error; terminate specified or no SYNAD.. BSAM/ specified 
QSAM/ 
BDAM 

BSAM/ 002 Record is greater than 32,768 bytes; exceeds 
QSAM/ maximum track length or stated blocksize;

I QISAM/ could not be contained in one extent; too 
ISAM many tracks specified for cylinder overflow; , or BOWar ROW (SDW) invalid 

4.i BSAM/ 003 EOB for 3525 3525 associated data set I/o sequence error 
QSAM 

004 	 OPE N for 3525/ Invalid FORMAT cord or invalid device 
3505 	 specified with OMR; conflicting or invalid 

DCB parameter; data protection image not 
found in SYS1.IMAGELIB 

'" 
BSAM 008 CHECK while SYNAD returned to CHECK routine, but sove 

creating data set area was destroyed 

BDAM 020 OPEN 	 Involid DCBMACRF field or dato set 
contained zero extents 

025 	 Address in DCBSQND field outside task 

026 	 Processing with Invalid OCBXARG field or exclusive control 
exclusive control status not indicated 

IBDAM/ 030 OPEN Missing format 2 OSCB or serial numbers not 
BISAM/ in order or not all present 
QISAM 

BISAM/ 	 030 OPEN Invalid OCBN\ACRF field 
QISAM 


1

032 OPEN Invalid OCBMACRF field. 


033 OPEN 	 I/o error reading highest level index or 
while reading the last prime data block or 
validating lost record pointers; address in 
DCBMSHI field outside tosk or under incor­
rect protection key 

036 	 OPEN No prime area specified 

037 	 OPEN User supplied buffers too small 

03A 	 CLOSE I/O error writing updated format 2 OSCB 

4 BISAM 034 OPEN DCBSMSI field specifies area too small for 
highest level index; invalid address in 
DCBMSWA 

035 OPEN 	 DCBSMSW fields specify orea to small for 
one track 

QISAM 031 	 QISAM I/o errori no SYNAD specified 

• 
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OSIVS2 Completion Code Summary (con't) 

Group Completion Operation or Explanation 
Code Macro Instruction 

QISAM 038 OPEN Index area too small or crosses volumes 

Q 


" 

~ 

~ 

p 


(can't) 
039 Scanning 

038 OPEN 

03E I OPEN 

TCAM 	 040 OPEN 

041 I OPEN 

042 	 IPmce,,;ng 

043 OPEN 

044 Processing 

045 	 Message Control 
Program (MCP) 

046 	 CLOSE 

Graphics 	 056 Graphics attention 
Access service routine 
Method 
(GAM) 

057 	 Graphics attention 
service routine 

061 	 CLOSE 

062 	 Graph i cs Sub­
routine Package 
for FORTRAN IV, 
COBOL, and PI/I 

063 	 Execution of a 
graphi c program 

BTAM 	 090 OPEN 

091 OPEN 

092 OPEN 

End of data set; no address in DCBEODAD 
field 

ISAM data set to be processed, but not 
created or its DeB not closed after creation; 
invalid DCBRKP field; DCBKEYLE field was 
zeroi OPEN macro not issued for output; 
BLKSIZE or lRECL specified incorrectly. 

No space available for resume loading 

Error in opening a TeAM line group dota set 

Error in opening a TeAM message queues 
data set 

Error in running a TeAM Mep with the 
telecommunication on-line test e:xecutive 
(TOTE) 

Error in opening Q TeAM application 
program data set 

Error in processing the FE Common Write 
(COMWRITE) 

1/0 error or logical read error 

TCAM MCP is scheduled to be terminated, 
application program data set active. 
Completion code is for the application 
program data set. 

ANALYZ or GSERV specified DeB, which 
pointed to DEB, which pointed to invalid 
UCB 

ANALYZ or GSERV specified DCB, which 
pointed to DEB, which pointed to UCB for 
other than graphics devi ce. 

CLOSE issued DAR for GACB that was not 
specified (via SPAR) by the closing task 

Return code equal fa or greater than 
absolute value of null argument produced 

2250 operator pressed alphameric 
keyboard CANCEL key and selected DUMP 
or TERMINATE option to terminate program 

UCB for other than communications device 

UCB specified invalid or unsupported 
transmission control unit 

UCB specified inval id or unsupported 
terminal control or odapter 
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OS/VS2 Completion Code Summary (can't) 

Group Completion Operation or Explanation 
Code Macro Instruction 

BlAM 093 OPEN UCB specified invalid or unsupported type of 
{can It) 	 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 

J 096 OPEN DCBBFTEK field specified dynOO1ic buffer 
allocation, but DCBBUFCB,DCBBUFNO, 
and DCSaUFL fields not specified 

097 OPEN 	 Device I/O directory full 

09B OPEN 	 Transmission control unit not a 27.Ql or the 
Dual Communication Interface, or Dual 
Code Feature not specified in UCB 

OOB Scheduler 	 System failure or ABEND (dump given)tal Job 
Schedule Initialization 

Program 

000 	 Scheduler System failure or ABEND (no dump given) 
Initializ.ation 
Program 

OBO 	 I/O error in reading or writing 
SYS1.SYSJOBQE or SWADS 

lBO 	 Invalid TTR for SYS1.SYSJOBQE found by 
system conversion routine 

Prolo~e OCx 	 Program interruption, not in I/o interruption 
handler or type 1 SVC routine; no program 
routine to handle interruption; x=program 
interruption code 

OFl 	 Program interrupt in I/O interrupt handler 

OF2 	 Progrcm interrupt in type 1 SVC routine or 
SVC first level interrupt handler (SVC FL1H) 

" OF3 Machine-check interrupt; MCH able to 
obnonnally terminate job step and continue 
operating system 

OF7 Program interruption while processing 
another program interruption 

EXCP 100 I/o operation Device not operational or invalid use of ~ (SVC 00) pseudo devi ce 

200 I/e operation Invalid EeB, lOB, DeB protect key 

300 I/o operation Invalid DEB protect key; not enough extents 
in DEB 

400 I/o operation Invalid DeB pointers 

Ii 500 I/O operati on Invalid UCB address 

600 I/O operation Invalid EXCPVR request 
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OSNS2 Completion Code Summary (con't) 

Group Completion Operation or Explanation 
Code Macro Instruction 

800 I/O operation Error on fix operation or page fault occurred 

900 

AOO 

800 

COO 

DOO 

WAIT 101 
(SVC 01) 

201 

301 

POST 102 
(SVC 02) 

202 

Tosk A03 
Termin­
ation 
(SVC 03) 

C03 

E03 

GETMAIN 104 
(SVC 04) 

504 

604 

804 

B04 

FREEMAIN 305 

505 

605 

905 

I/O operation 

1/0 operation 

I/O operation 

I/O operation 

I/O operation 

WAIT 

WAIT 

WAIT 

POST 

POST 

RETURN or bronch 
to return address in 
register 14 

RETURN or branch 
to return address in 
register 14 

RETURN or brancn 

within 105 when it should not 

A TIC could not be inserted in construction 
of a real channel program 

PCI modify function requited a page to be 
fixed or invalid fAL entry in pel appendage 

Overfix threshold exceeded and pages could 
not be fixed 

Number of page fix entrie~ greater than 7 

A reference could not be found in the 
validity map 

More events thon ECBs 

Invalid EeB address 

EeB wait flag already on 

Invol id ECB address 

Invalid RB address in ECB 

Subtosks nof yet terminated 

TCBDEB points to DEB that is associated with 
on invalid DCB. WARNING: all data sets 
not closed 

Tennination of task did not reset must-com­
to return address in plete status 
register 14 

GETMAIN for 
program in 
supervisor made 

GETMAIN with 
LA and A operands 

GETMA1N 

GETMAIN or 
language processor 

GETMAIN 

FREEMAIN 

FREEMAI N with 
LA and A operands 

FREEMAIN 

FREEMAIN 

Not enough available real storage for local 
system queue area 

Length and address lists cverlap 

Address in A or LA operand is outside task 
or is not multiple of 4; address of parCl1leter 
lists invalid 

More virtual storoge requested than was 
was available 

Subpool number greater than 127 

Area to be released not within correct 
subpool or not described by DQE 

Length and address lists overlap 

Address in A or LA operand is outside task; 
address of parameter list in '1Jlid 

-
Address of area to be freed not multiple 
of 8 
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OSIVS2 Completion Code Summary (con't) 

Group Completion 
Code 

FREEMAIN A05 
(can't) 

805 

D05 

Contents 106• Supervisor 
(SVC 06) 

206 

406 

Contents 506 
Supervisor 
(SVC 06) 

606 

706 

806 

906 

A06 

B06 

GETMAIN, lOA 
FREEMAIN 

with R 
operand 
(SVC OA) 

20A 

30A 

.1 	
40A 

80A 

90A 

Operation or 
Macro Instruction 

FREEMAIN 

FREEMAIN 

FREEMAIN 

LlNK,LOAD, 
ATTACH, XCTL 

LINK, LOAD, 
XCTL, DELETE 

LINK, ATTACH, 
XCTL 

LlNK,I.OAD, 
ATTACH, XCTL 

LINK, LOAD, 
ATTACH, XCTL 

LINK, LOAD, 
XCTL, DELETE 

LINK, LOAD 
ATTACH, XCTL 

LINK 

LINK LOAD, 
XCTL, ATTACH 

I/o activity 

GETMAIN for 
program in 
supervisor mode 

Free i n9 region 
for new job step 

FREEMAIN 

FREEMAIN 

GETMAIN 

FREEMAIN 

Explanation 

Area to be freed overlaps existing free 
area 

Subpool number greater than 127 

Attempt to free system queue space stor­
age not owned by task 

Error while loading module into virtval 
storage; invalid record type, invalid 
address, I/o error 

Address of parameter list invalid, address 
of name or directory entry invalid, or 
DE (if specified) not long enough 

Module was only raadable 

Not enough virtual storage for module 
and overlay supervisor 

Not enough virtual storage for module; or 
not enough real storage to fix· requested 
module 

Module marked "NOT EXECUTABLE" 

BLDt detected error; module not found or 
I/O error during directory search. Also, 
SVC routine not in LPA 

More thoo 4096 usen of a reenterable or 
serially reusable module 

Task already waiting for serially reusable 
module 

Abnormally termi nating system error task 
reinstated; user task abnormally terminated 

Not enough available storage in local 
system queue space 

Storage still allocated to previous step 

Area to be releosed not within correct 5ub­
pool or not described by DOE 

Attempt to release all of subpool zero 
storage 

Not enough virtual storage available 

Address of area to be freed not a multiple 
of 8 
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OSIVS2 Completion Code Summary (con't) 

Group Completion Operation or Explcmation 
Code Macro Instruction 

I 
IGETMAIN, 

FREEMAIN 
with R 
operand 
~VC OA) 
(con It) 

ABEND 
(SVC 00) 

SPIE 
(SVC OE) 

OPEN 
(SVC 13) 

I 

I 


AOA FREEMAIN 

BOA GETMAIN, 
FREEMAIN 

DOA FREEMAIN 

100 

300 

DOD ABEND 

10E SPIE 

20E SPIE 

30E SPIE 

013 OPEN 

Area to be freed overlaps on existing 
free area ~ 
Subpool number greater than 127 

Attempt to free system queue area storage 
not owned by task 

Job st@'p task terminated Ll 
~Task enqueued for a resource that become 

permanently unavailable 

Invalid ABEND reamion during abnormal 
termination of subtO$k; job step terminated 

PICA address invalid 

PIE address invalid ~~ 
Unauthorized program attempted program 
interruption code 17 

Conflicting or unsupported paromters in DCB: 
member name specified in DO not found; no 
directory allocation 5ubporcwneter in DO 

113 OPEN, OPEN with I/O error reading or writing JFCB or in 
TYPE=J 

213 OPEN 

313 OPEN 

413 OPEN 

513 OPEN 

613 OPEN 

713 OPEN 

813 OPEN 

reading JFCB extension block; no exit code 
provided 

DSCB not found; I/O error in reading or 
writing DSCBj unable to locate PASSWORD 
data set 

I/o error reading format 2 or 3 DSCB 

INPUT~ specified but no serial number for 
SER in DOi I/O error in tape positioning or 
label processing; could not mount on device; 
more devices allocated than volumes 

Attempting to open second DCB for lene tape, 
volume 

I/O error In label processing or tape 
positioning 

Expiration date not reached, but data set 
opened for output and DO contained MOD .... 
;n DISP " 

Verification error in label procesling -
913 Supplying password 	 Incorrect password entered; ASCII tope 

accessibility error, ASCII tape security 
error; unauthorized job step or job-step 
tosk attempted to open the VTOe for output 

AI3 OPEN 	 File sequence number in LABEL on 00 not 
correct .. ;.,I 
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OS/VS2 Completion Code Summary (con't) 

Group Completion Operation or Explanation 
Code Macro Instruction 

OPEN SI3• (SVC 13) 
{can It) 

CI3 

• 013 

EI3 

CLOSE 214 
(SVC 14) 

314 

414 

514 

614 

714 

AI4 

BI4 

I 014 

TCLOSE 117 
(SVC 17) 

217 

317 

417 

I 717 

Master 122 
Scheduler 

(SVC 22) 222 

322 

OPEN for UCS 
printer 

OPEN 

OPEN for graphics 

OPEN for 9rophics 

CLOSE 

CLOSE 

CLOSE 

CLOSE 

CLOSE 

CLOSE 

CLOSE 

CLOSE 

a.OSE for 
graphics 

BSAM CLOSE with 
TYPE=T 

8SAM CLOSE with 
TYPE=T 

BSAM CLOSE with 
TYPE=T 

SSAM CLOSE wUh 
TYPE=T 

BSAM CLOSE with 
TYPE=T 

Operator canceled UCS load; permanent I/O 
error detected; space unavailable for DeB 
and DEB; SYS1.IMAGELIB not mounted or 
cataloged. 

I/o error in reading JFCB or OSeB for 
concatenated data set; JFCB or OSeB not 
found for one data set in concatenation; 
graphic device already opened by another 
task; output data sets concatenated 

DCB for other than graphics device 

DCBGNCP field not 1 through 99 

I/O error in tape positioning or volume 
disposition 

I/O error reading oseB 

I/O error writing OSeB 

I/O error reading JFCB 

I/O error writing file mark 

I/O error writing label 

I/O error releasing unused direct access 
space 

STOW unable to store, modify I or delete 
data from partitioned data set directory 
because name already in directory, no space 
available in directory, or I/O error 
searching directory 

Graphic device not opened by closing 
task 

I/O error positioning tape or writing file 
mark 

I/O error reading JFCB 

I/o error reading DSCB 

I/O error writing updated DSCB 

I/O error processing label or tape mark 

Operator cancelled job; requested dump 

Operator cancelled job; did not request 
dump 

Execution of job step or cataloged procedure 
taking longer than time specified 
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OS/VS2 Completion Code Summary (con't) 

Group 	 Completion Operation or Explanation 
Code Macro Instruction 

I'Iloster 422 Job required too much queue space for 
Scheduler initiation 
(SVC 22) 

(con't) 522 All tasks in SVC wait state for the length of 


time specified in the SMF parameter JWT 

622 Initiation of execution of task entered from 
150 terminal terminated 

822 Not enough real storage available for ,
problem program request for V=R region 

WTOj A23 Queue waiting for ABEND of communications task occurred 
WTOR ORE (operator 
(SVC 23) reply element) 

823 WTOR 	 Request still unanswered when communica­
tions task ABEND occurred 

'''" 
023 WTO, WTRO 	 Parameter list does not begin on proper •• 

boundary; no buffers available; WTOR!MLWTO 
parameter list specified 

E23 	 Reply command Invalid feB, RB, or reply address 
processing (in 
response to WTOR) 

EXTRACT 128 EXTRACT Output list not on ful1word boundary or not 
(SVC 28) contained in storage assigned to job step 

228 EXTRACT 	 Input parameter list not on fullword bound­
ary or does not begin in storage assigned to 
job step 

328 EXTRACT 	 TCB not for immediate subtask 

ATTACH 12A ATTACH Attempt to give shared subpool to new sub­
(SVC 2A) task 

22A ATTACH Subpool number greater than 1 'D 

32A ATTACH Attempt to give job pack queue, which 
contains active programs, to new subtask 

I 	
'1..42A ATTACH 	 Address for ECB to be posted upon subtask 

tennination is not multiple of 4; not within 
bounds of partition 

52A ATTACH 	 Insufficier,t LSQA storage to copy necessary 
STAI information 

72A ATTACH 	 Issuer specified invalid parameter address ~~ 
~CHAP 	 12C CHAP TCB address (for subtask) does not point to 

(SVC 2C) 	 valid TCB or TCB of immediate subtask, is 

not a multiple of 4, or points to a task that 

has tenni noted 


22C CHAP 	 TCB address (for subtask) not multiple of 4, 
higher than hightest virtual storage, or does 
not have same protect key as CHAP issuer .~-
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OSIVS2 Completion Code Summary (can't) 

Group Completion Operation Of Explanation 
Code Macro Instruction 

•Overlay 120 Words 3 and 4 of segment table invalid 
_supervisor 

(SYC 20) 220 Address in segment table or entry toble 
outside storage for iob step 

320 	 Wrong length record or I/O error when 
loading segment 

C2D 	 Invalid scatter record found while loading 
program segment 

020 	 Inval id record type found while loading 
program segment 

E2D 	 Invalid address found while loading program 
segment 

DEQ 130 DEQ without RET'" DEQ for resource not enqueued by prior 
(SYC 30) HAYE ENQ 

'- 230 DEQ Invalid length specified fOf name of resource 

330 DEQ 	 Invalid option specified by task with non­
zero protection key 

430 DEQ 	 Invalid parameter list 

530 DEQ 	 Task does not yet control specified resource 

I EQY 137 End of volume I/O error in label processing or tope positioning 
(SYC 37) 

237 End of volume Verification error in label processing; tape 
label block count not some as DCB count 

EQY 337 End of data set No address specified in DCBEODAD field 
(SYC 37) 

437 End of volume Protect key different in TCBPKF field of TCB 
than in DEBDEBID field of DEB 

637 End of Volume 	 I/o error writing tape mark, positioning 
tope, reoding label, sensing for file proted 
ring; DCB b1t does not indicate concatena­
tion of unl ike attributes .. 737 End of volume or Direct Access I/O error; DSCB not found for 

allocation of multi-volume or concatenated data set 
secondary quantity 

837 End of volume for I/O error reading or writing JFCB from or 
sequential data set onto direct access; JFCB extension needed 

but not found 

~. 
837 End of volume Volumes must be demounted from a device 

allocated to the data set, but system unable 
to demount volume; DOS VTOC could not be 
converted to OS format 

037 Output operation 	 More space needed but no secondary 
quantity specified for SPACE in DD 
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OStvS2 Completion Code Summary (con't) 

Group Completion Operation or Explanation 
Code Macro Instruction 

EOV E37 Output operation More space needed but no more volumes 

(SVC 37) specified in SERf volume count, or REF in 

(can't) DO; end-of-volume has found osee with a 


duplicate data set name on next volume 

ENQ 138 ENQ without RET;o- Second ENQ without intervening DEQ 

(SVC 38) TEST, USE, or 


HAVE 


238 ENQ 	 Invalid length for resource name 

338 ENQ 	 Invalid option specified by task with non­
zero protection key 

438 ENQ 	 Invalid parameter list 

538 ENQ 	 T ask requested one-at-a-time access to a 
permanently unavailable resource 

DETACH 13E DETACH Subtask being detached not yet tenninated 

(SVC 3E) 


23E DETACH 	 Address of subtask TCB is not multiple of 4, 
is higher than highest virtual storage, does 
not have same protect key as DETACH issuer; 
address specified not volid TCB or TCB of 
immediate subtask 

33E DETACH 	 Subtask being detached not yet terminated 
(STAE=YES was specified) 

CHKPT 13F Error during execution of checkpoint restart 

RDJFCS 140 RDJFCS I/O error reading JFCB 

240 RDJFCS (1) No foundation extension block in DCB 
(2) No EXLST address in DCB 
(3) No JFCB exit in DCB exit list 
(4) JFCB buffer not in user's virtual storage 

SWAP 155 SVC 85 (in decimal) issued by user's task 

(SVC 55) but is restricted for use by Dynamic Device 


Reconfiguration 


System 2F3 Job was being executed when system failure 

Restart oCOJrredj a system restart was performed 


Supervisor Fnn Invalid operand, nn, in SVC instruction 

Coil 

(SVC nn) 


ESR 160 Invalid ESR code in register 15 

(SVC, 109, 

116, 117) 
 o 
Paging 028 Paging supervisor detected a system error 

ODO 	 Invalid segment translation interrupt 

001 	 Invalid page-fault interrupt 

OF4 	 Page translation exception while supervisor 
lock set 
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OStvS2 Completion Code Summary (con't) 
Group Completion Operation or Explanation 

Code Macro Instruction 

Mise 047 Unauthorized program requested a restricted 
SVC 

14F STATUS 	 Program issued STATUS macro instruction for 
other than STOP/START function 

160 	 Attention exit routine invalid 

16E DEBCHK 	 Function performed on 0 DEB obtained from 
the DCB passed by the program could not be 
completed 

2FF ABEND appendage 	 Step terminated at request of user appendoge 
III 

3FE 	 ABEND occurred while teleprocessing I/o 
are active or pending

I 

4FE 	 ABEND occurred while non-teleprocessing 
I/O ore active or pending 
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PLEASE COMMENT 

Use Reader's Comment Form 
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contained here is in Supervisor Services and Macros. GC27 -6979. 

Supervisor Macro General Outline 
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Supervisor Macros 

ABEND completion code(,DUMP][,STEP] 

ATTACH ! I
EP=,ymbol
EPlOC=address of name [, DCB=dcb address] 
DE=oddress of list entry 

[, PARAM=(addresses)[, VL=lll[, ECB=ecb addrenl 

I, ETXR=exit routine oddressll,LPMOD=number] 

I, DPMO[}.=m.. nber] 

[. GSPV=numbe, 1 [.SHSPV=numb., 1 
I GSPL=acldress of 1 ist ,SHSPL=addres$ of list 

I.SZERO=! ~~)I I. TASKLlB=dcb add,.,,1 

[,STAI=(exit address[,porameter list address!)] 

f NONE ~l II.ASYNCH=!YES)II.PURGE= 	 HALT 
~ NO 

ATTACH IEP=,ymbol I
(list fann) EPLOC=acldress of nome I, DCB=dcb address I 

DE=address of list entry 

[, ECB=ecb address] I, ETXR=exit routine address] 

I, lPMOD=number] [,DPMOD=number],SF=l 

[. GSPV=numbe, ] [ • SHS PV=numbe, 1 
' GSPl=address of list , SHSPL""address of list 

I.SZERO= / ~~)I I. TASKLlB=dcb odd",..1 

[,S TAI=(exit oddress(,porameter list address])] 

I.PURGE= {NONE	HALT ~)III.ASYNCH=! YES)I 
QUIESCE NO 

ATTACH IEP=.ymbol I
(execute EPLOC=oddreS$ of name [, DCB=dcb address] 

10",,) DE--addr.esl of list entry 


I, PARAM:(addreues) [, Vl=l]J [, EC~ecb address} 

[,ETXR=exit routine address} [,lPMOD=number] 

(,DPMOD=numberl

r"r-T'---J]
,SF=(E, { control program list address } ) 
(15) 

.MF=(E./ add"", p.SF=E./ add,... p 
(1) (15) 

I [.GsPV=numbe, 1 [.sHsPV=numbe, 1 
' GSPl=addr8SJ of list , SHSPL=address of list 

I.SZERO= / ~)I I. TASKLllFdcbaddO"...) 
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Supervisor Macros (con't) 

ATTACH 
(execute I,STAI=(exlt oddressl,parcmeter list address])) 
form} 
(cant'd) 

(,PURGE- ONE [YES jJHALT I (,ASYNCH= 
QUIESCE NOr I 


CALL {entry point name} I, (oddr. porameten)[,VLJJ 
(15) 

(, I D=number] 

CALL ,(address porameten) [,VL],Mr-L 

(list form) 


CALL {entry point name} I, (address parameters)] 

(execute (15) 

form) 


[, VL.lI,lD=numberl 

,MF=(E,{problem program list address} ) 
(1) 

CHAP priority change value ["Cb locoHen add,.,,]
,·5' 


DELETE 
 !EP=.ymbol I
EPLOC=addresl of name 

DE=addr8l1 of I ilt entry 


DEQ (qname oddreu,mame address, (mome length) 

, [STEP] , ••• )I,RET-HAVEI_ 

SYSTEM 


DEQ ((qname oddress1, Imame address1, (monte length] 

(list form) 


[SYSTEM1,' .. )(,RET=HAVEI,M""L 

, STEP 

DEQ [(/qnome address], [rnome address J I [rnome length] 
(execute 

form) [SYSTEM] ... )I~RET=HAVE ] 


, STEP '. ,RET=NONE 

, MF=(E, {control program I ist addreSS} ) 
(1) 

DETACH teb location [,STAE= I~~I]' 
DOM { MSG=register } 


MSGLIST=add.... 


DXR re,,1,r.g2 


ENQ (qname address, marne address, [ ~ ], Imame length] 


[ SYSTEM] ['RET=TEST] 

I 
'STEP , ... ) ,RET=USE 


- ,RET=HAVE 

,RET=CHNG 
.VS2 only 
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Supervisor Macros (con't) 

ENQ 
(list form) 

I 
ENQ 
(execute 
form) 

EXTRACT 

EXTRACT 
(list form) 

EXTRACT 
(execute 
form) 

FREEMAIN 

FREEMAIN 
(list form) 

FREEMAIN 
(execute 
form) 

.VS2 only 

([qncme address], [mame addressl, [~ ] 

, 'mame length' , [ SYSTEM ] , ••• ) [, RET=HAVE 1,Mr-L
STEP 	 ,RET=TEST 

,RET=USE 
,RET=CHNG 

[([qname oddress],[rname address], [~] 

STEP 	 ,RET = TEST 
, RET=USE 
,RET=NONE 
, RET=CHNG 

,'-_.'_1. ['~'~l '··'lm.~~' j 
,MF= (E, {control program list address} ) 

(1) 

answer area address [, tcb 10coHon Odd,,,,] 
,'E 

, FI ELDS::: (codes) 

[on,w., 0'.0 odd,." l 'cb loco';oo odd.." 1 
,'E 

[, FI ELDS = (cod.,)],MF= L 

[on,w., 0'.0 odd,." 1 [, tcb loco';on odd,."1 
,'~ 

[, FI ELDS = (cod.,) 1 

,MF=(E, {control program list address}> 
(1) 

L, LA =address,A =address [, SP=number1* 

R,SP=number* 

R,SP=(O)'
r"'"-""-'''"'''""~"' 1R, LV=(O),A =address 

R,LV=(O),A=(I) 

R, LV= number,A::: address [, SP = number J 

R, LV=number,A= (1)[, SP=numberl 

V,A = address [, SP=numberi


l' LII, LA=odd,."II,A=Odd,."II,sp=numb..I'}
[E ]l, LV=number][,A=oddress]f,SP=:number] ,MF= L 

[Vll,A =address] [, SP=numberl 


\, LII, LA =odd,." II,A =odd'."li, SP = numb., I'}
{[~:i:~'::;~:~;l[j,[S~::~~~:s:l[' SP = number 1 

,MF=(E,{control program list address}) 
(1) 
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Supervisor Macros (con't) 

GETMAIN Ee, LV=number,A=address [,SP=number1[,SNDRY= {~!~~D}] 

EU, LV=-number,A=oddress [,SP=number1[,BNDRV= {~!~~D}] 

Le, LA =address,A =address [, SP=numberJ[,BNDRY= {~!~~D}r 

LU, LA=address,A =address I ,SP=number1[' BNDRY= {~!~~D}T" 

R, LV=number [ , SP= number! 
R,LV=(D) 
ve, LA=oddress,A=address I ,SP=numberJ[ BNDRY= {~!~~D}J 

VU, LA=oddress,A=address [,SP=number1[,BNDRY= {~!~~D}] 

GETMAIN 
(list form) r"-~'jlEU] I, LV=numberl 

[LC] l,lA=addressJ* 
[LU] [, lA=addressJ* 1,A=addressJ I, SP=numberl 

[Vel [, LA=addressJ 
[VU!I,LA=oddre5s] 

[,BNDRY= I~!~~D 1],Mf=L 

I 

GETMAIN 
(execute 
form) r""-~-" }IEUII, LV=numberj 

[lC][,lA=addressj* _ 
[LUI It LA=addressJ* "A-address1[, SP=numberl 

[yell, LA=addressl 
[VU] [, LA=addressl 

[,BNDRY= IDBLWD)] ,Mf=(E, Icontrol progrom li,t OddreSS}) 
PAGE (I) 

GTRACE DATA=address, l NG=number, 1000number[, FI D=number J 

GTRACE IDATA='oddressj [, L NG=I engthl [, FID=numberl, MF=L 
(list form) 

GTRACE [DATA=addressll, LNG=length] I, FI [)=numberJ 
(execute 
form) ,1{}=value,MF=(E, {parameter list address}) 

(1-12) 

IDENTIfY { EP=symbol } I ENTRY=entry point oddress 

LINK 

EPLOC=oddress of name 

jEP=,ymbol I [, DCB=dcb address} 
EPLOC=address of name 
DE=address Qf list entry 

LINK 

[, PARAM=(addresses}] [, VL= I J [, ID=number1

IEP=,ymbol II, DCB=dcb addressj,Sf=L 
(list form) EPlOC=oddress of name 

DE=address of list entry 

*VS2 only 
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Supervisor Macros (con't) 

LINK 1 I, DC~dcb address)
[ EP-symbol 

(execute EPLOC=acIdress of name 

form) DE=oddress of I ist entry 


f. PARAM=(add'.....)][. VL=I H.ID=numbor] 

,Me", {"""- '(,1- ". - J } 
,SF=(E, {control program list address}) 

(15) 

.MF=(E. {add'''' j ).SF=(E. (addreuj )
(1) (15) 


LOAD I f. DCB=deb add,ess] 

r",ymbolEPlOC=address of name 


Dr-address of list entry 


PGRLSE LA={add'IJ .HA= {add'2}
(,.g1) (,eg2) 

PGRLSE MF=Lf.LA=add,l]f.HA=add,2] 

(Ii.t farm) 


PGRLSE 
 MF=(E.{ H.tadd,}) [.LA= {add'I}] [ • HA= {"dd'2J](execute (reg3) (re91) (,og2) 

fann) 


POST Deb address[,c:ompletion codel 


RETURN 
 [(,.g1[.,eg2))][. T) [.Re= [n(;';r'}] 

SAVE (r891 [,re921)[, T)I, identifier nome) 


SEGWT external segment name 


SNAP DC8=dcb address [TC8= { addresS} ] [,I D=numberI 

(reg) 

[,SDATA=(code for control program bloeks)] 

I,PDATA=(code for problem program areas») 

[ .STORAGE=(.ta,ting add,.ss.ending add,es ••••• )] 
, LlST=oddress of list 

SNAP IDeB=deb add,es.) 1.ID=numbo,) I.SDATA=(cado») 
(list form) 

I.PDATA=(cad.») [.STORAGE=(add,oss.add,es., ... )1 ,MF=L 
,l.IST=addreu 

SNAP IDeB=deb add,ess] f, TeB= {add,ess I I I, lD=n umber] 

(execute 'S' 

fann) 


I,PDATA=cade) I,SDATA=cade) 

[,STORAGE=(address,add'es., ••• )] 
, LIST=odclress 

,MF=(E, {control program list address}) 
(1) 

SPIE (interruption exit address, (interruptions)] .VS2 only 
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Supervisor Macros (con't) 

SPIE (interruption exit addrenl (,(interruptions)],MF=L 
(Ust form) 

• 
SPIE [interruption exit address] (, (interruptions») 

(execute 

form) ,MF=(E, {control program list address} ) 


(1) 

STAE {O. I[,OV 1[,PARAM=list address[ 
eXit address , ~ 

STAE 
(list form) 

STAE 
(execute 
form) 

STATUS 
(VS2 only) 

STiMER 

TIME

• TTlMER 

WAIT 

WAITR 

WTL 

• 
WTL 
(list fotm) .VS2 only 

['XCTL=('Z~ll [,PURGE: 1~~!:CEIl [,ASYNCH= {~~Il 

[exit oddressJ[,PARAM=list address) 

tPURGE= I~!:CE Il [,ASYNCH= {~IJ ,MF=L 

{ 0 1[,OV ]1, PARAM=Ust addressl 
exit address ,g 

I]['XCTL=I'Z~I] lPURGE: I~!:CE I] [,ASYNCH= I ~~ 

,MF=(E, {remote list addreSS}) 
(I) 

{ START} [, TCB=subtask teb address! 
STOP 

I REAL I, timer completion exit addr ..,[ I 
TASK[,timer completion _?tit addressl 
WAIT 

[,DINTVL=addr..,] 
I III NTVL:::::address 
I lUI NTVL;:;;;ac:Idress 

, TOD=oddress 

,MIC=address* 


[ DEC ]lliN 

~~C,address 
[CANCELI H!!!' I]

MIC,oddress * 

[number of events, 1 { EC B=oddress } 
ECBLlST=address 

[number of events, J {ECB=address } 

ECBLIST=address 


'message' 

'message' ,MF=L 
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Supervisor Macros (con't) 

WTL I Mr-(E, 1","1'01 POl',am Ii" add,"'p 
(execute 
form) 

WTO 'messoge'I,ROUTCDE=(number[, number ••• ])] 

(VSI only) 


I,DESC""number] 


WTO 'message'l, ROUTCDE=(numberl, number ••• 1)1 

(list form) I,DESC:=numberJ,MF=L 

(VSI only) 


WTO { 'message' } 

(VS2 only) ('text'[, line type]),... [,ROUTCDE=o(numberl,numberJ, ••• )J 


I, DESC=(number[, numbed, ••• )1 [, AREAl D=cnarl 

WTO {'message' } I, ROUTCOE=(number[,numberJ, ••• )J 
(list form) (itest'I,line type]), ••• 
(VS2 only) 

I,DESC=numberJ,MF=L 

WTO MF={E, {control program list addressp 

(execute (1) 

form) 

WTOR 	 'mes50ge',reply address,length of reply 


'ecb address!, ROUTCDE=(number[, number••• J)] 


[,DESC=numberl 


WTOR 'menage', [reply oddress}, /length of reply] 

(list form) 


, [ecb addressJl,ROUTCDE=(number[,number ••• l)] 


[, DESC=number1, MF=L 


WTOR , (reply address]' [length of reply], [ecb oddress~ 


(execute 

form) ,MF=(E, {control progrom list address} ) 


(1) 

XCTL [("91[,'0921)]. ! Ef'o,ymbol ) 

EPLOC=oddress of nome 

DE=oddress of list entry 


I,OCB=dcb address] 

XCTL 	 1[, DC~dcb addressJ,SF=L
[EP=<ymbol

(list farm) 	 EPLOC=address of nome 

DE=oddress of list entry 


XCTL 	 [(,ogl[''"92])] !,EP=<ymbol I 
(execute , EPLOC=oddress of name 

form) , OE=address of list entry 


[, OCB=dcb address1 

i'MF=(E' (p~abl.m ~,)',am list add,.,,)) 

, SF=(E, {control program list address} } 
(1S) 

,MF=(E, (add"" )}Sr-(E, f"dd"" J ) 
(I) (1S) 
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Valid Sup. Macro Parm Notation 

Abbreviation 

SYM 

Q DEC DIG 

REGISTER 

(2-12) ­

(I) ­

(0) ­

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, on 

absolute expression is also allowed. 


A general register, always coded within 

parentheses, as follows: 

one of the general registers 2 through 12, 

previously loaded with the right-adjusted va-Iue 

or address indicated in the macro-instruction 

description. The unused high-order bits must be 

set to zero. The register may be designated 

symbolically or with an absolute expression. 

general register 1, previously loaded as 

indicated above. Designate the register as (1) 

only. 

general register 0, previously loaded as 

indicated above. Designate the register as (0) 

only. 


/lny address that is valid in an RX-type 

instruction (e.g., LA) may be designated. 


!v.y 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 : I A-typeINSTRUCTION OPERANDS Sym Dec RX- Adcon 

Dig (2- (1) ! (0) type i type 
12) 

I 

ABEND completion code S S S S 

DUMP written as shown 

STEP written as shown 

ATTACH ASYNCH= YES or NO 

DCB SE E SL 

DE= SE E SL 

DPMOO= SLE SLE SE 

ECB= SE E SL 

E'" SLE 

EPLOC= SE E SL 

ETXR= SE E SL 

GSPL= SE E SL 

GSPV= SLE SLE SE 

LPMOO= SLE SLE SE 

PARM= SE E S 

PURGE= QUIESCE, HALT, 0' NONE 

SHSPL= SE E SL 

SHSPV= SLE SLE SE 

STAI= SE E SL 

SZERO= YES or NO 

TASKLlB= SE E SL 

VL=I written as shown 

CALL entry point nome SE 

address parc::meters SE E SL 

VL written as shown 

10= SE SE 

CHAP priority change value S S S S 

teb location address S S S 

DELETE DE= S S S 

E'" S 

EPLOC= S S 5 
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Summary of Supervisor Operands (con't) 

WRITTEN AS 
MACRO OPERANDS Register A-type 
INSTRUCTION Sym Dec RX- Adcon 

Dig 	 (2- (1) (0) type type 
12) 

DEQ 	 qnome 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 

DETACH teb location address 5 S S S 

STAE= YES or NO 

DOM MSG= S S 

MSGLlST= S S S 5 

DXR reg1 S S 

re92 S S 

ENQ 	 qname address SE E SL 

rname address SE E SL 

Eor S written 0$ shown 

rname length SLE SLE SE 

STEP or SYSTEM written as shown 

RET= TEST, USE, or HAVE 

• 
FREEMAIN E, L, Ror V written as shown 

A=(with E, L, or V) SE E SL 

A=(with R) S 5 S 

LA= SE E SL 

LV=(wHh E) SLE SLE SE 

lV=(with R) 5 S S S 

SP=(with E, L, or V) SLE SLE SE 

SP=(wUh R) S S S S 

• 
GETMAIN Ee, EU, lei lU, ve, or VU refer to macro description 

A<o SE E SL 

BNDRY= DBlWD or PAGE 

LA= SE E SL 
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Summary of Supervisor Operands (con't) 

WRITTEN AS 
MACRO OPERANDS Register A-type 
INSTRUCTION Sym Dec RX- Adcon 

Dig (2­ (I) (0) type type 
12) 

GETMAIN LV"(with E) SLE SLE SE 
(cont'd) 

LV(w;,h R) S S S S 

Sp,:(with E, L, or V) SLE SLE SE 

! S~(with R) S S S S 

GTRACE DATA" S S SLE 

LNG" SLE SLE SLE 

FIDo SLE SLE SLE 

10" SE SE 
r----­

IDENTIFY ENTRY" S S S 

EPO S 

EPLOC" S S S 

LINK DCi>' SE E SL 

DE= SE E SL 

EPO SLE 

EPLOC" SE E SL 

IDo SE SE 

PARAM= SE E S 

VL"l written as shown 

LOAD DCi>' S S S 

DE= S S S 

EPO S 

EPLOC" S S S 

PGRLSE LA" SE SE SLE 

HA" SE SE SLE 

list addr- E 

reg 3= E 

POST ecb address S S S 

completion -code S S S S 
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Summary of Supervisor Operands (con't) 

WRITTEN AS 

• 
MACRO OPERANDS Register A-type 
INSTRUCTION Sym Dec RX- Adcon 

Dig (2- (1) (0) type type 
12) 

RETURN 	 (reg1, reg2) S 

T 

RC" 

SAVE 	 (reg 1, re92) 

T 

identifier name 

SEGWT external segment name 

SNAP DCIF 

I~ 

LIST" 

PDATA 

SDATA 

STORAGE 

TCIF 

SPIE interruption exit address 

interruptions 

STATUS STOP or START 

TCIF 

STiMER REAL, TASK", WAIT 


timer completion exit oddr
• BINTVL" 


DINTVL" 


MIC" 


TO~ 


TUINTVL" 


TIME 	 DEC or BIN or TU 

MIC 

address 

TTlMER CANCEL• TU or MIC 

Section 3: 

written os shown 


S S or (15) 


S 


written 05 shown 


charader string or * 


S 


SE E SL 


SLE SLE SE 


SE E SL 


refer to macro description 


refer to macro description 


SE E SL 

SE E S 

SE E SL 

SLE 


written as shown 


S S 


written as shown 


S S S 


S S S 


S S S 


S S S 


S S S 


S S S 


written as shown 


written as shown 


S S S 


written as shown 


written as shown 
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Summary of Supervisor Operands (con't) 

WRITTEN AS 
MACRO I Register A-type 
INSTRUCTION OPERANDS Sym Deg RX- Adcon 

Dig (2- (I) (0) type type 
12) 

WAIT number of events S S S S 
WAITR 

ECB= S S S 

ECBLlST= S S S 

WTL 	 message any message within apostrophes 

WTO 	 message any message within apostrophes 

ROUTCDE= SL 

DESC= SL 

WTOR 	 message any message within apostrophes 

reply address SE E SL 

length of reply SLE SLE SE 

ecb address SE E SL 

i 	 ROUTCDE= SL 

DESC= SL 

XCTL 	 (regl, re92) SE E S 

DCB= SE E SL 

DE= SE E SL 

EP= SLE 

EPLOC= SE E SL 

HIARCHY= SLE 

PARAM= 	 E E 

u 
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Programming Conversion for SVC Routines 

• 
Conventions Type I Type 2 Type 3 Type 4 

Pert of resi dent Yes Yes No No 
control program 

ISize of routine Any Any 52048 bytes Each load 
module :::::2048 
bytes 

Reenterab I e routine 	 Optional, but Yes Yes Yes 
must be 
serially 
reusable 

May allow inter- No Yes Yes Yes 
ruptions 

Entry point 	 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 IGCOOnnn I GCssnnn 

Register contents Registers 3,4, 5, and 14 contain communication 
at entry time pointersj registers 01 1, and 15 are parameter 

registers 

May contoin reloco- Yes Yes No No 
table data 

Can supervisor re- Not Yes Yes Yes 
~uest block (SVRB) applicable 
be extended 

May ;"ue WAIT No Yes Yes Yes 
macro instruction 

May issue XCTL No No No Yes 
macro instruction 

May pass control None Any Any Any 
o what other types 

of SVC routines 

Type of linkage with Not Issue supervi $Or ca II 
other SVC routines applicable (SVC) instruction 

Exit from SVC Routine Branch using return register 14 

Method of abnormal 	 Use resi dent Use ABEND 
ermination 	 abnormal macro instruction or 


termination resident abnormal 

routine termination routine 
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SVC Summary for OS!VS1 

Dec (hex) 
No. 

Type Macro Register 0 

0(0) I EXCP 

0(0) I XDAP 

1(l) I WAIT Event count 

1(1) I WAITR 	 2's complement of event 
count 

1(1) I PRTOV 

2(2) I POST 	 Completion code 

3(3) I EXIT 

4(4) I GETMAIN 

5(5) I FREEMAIN 

6(6) II LINK 

7(7) II XCTL 

8(8) II LOAD Address-of entry point 
address 

9(9) II DELETE 	 Address of program nome 

10(A) I GETMAIN 	 Subpool number (byte O), 
o. length (bytes 1-3) 

FREEMAIN 

11 (B) I TIME Pointer to a doubleword 
to store TOO if MIC 
specified 

12(C) II SYNCH 

13(D) IV ABEND 

14(E) II SPIE 

15(F) I ERREXCP 

16(10) III PURGE 

17(11) III RESTORE 

18(12) II BLDL Address of bu iI d Iist 

18(12) II FIND 

19(13) IV OPEN 

20(14) IV CLOSE 

21(15) III STOW 	 Parameter Iist address 
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Register 1 

lOB address ~ 

feB address of 2's complement 
of feB list address 

feB address or 2's complement 
of feB I ist address , 

feB address or perm list address 
with high-order bit on 

Parameter list address CIt 
Parameter list address 

DeB address 

If negative, indicates GETMAIN. 
If positive, contains addreu 
of area to be freed 

Time units code 

Completion code 

PICA address ..J 
Address of request queue 
element 

f08 chain address 

DCB addres! 

Address of parameter jist of 
DCB addresses 

Address of parameter list of 
DeB addresses L
DCB address 



SVC Summary for OSIVS1 (con't) 

Dec (hex) Type Macro Register 0 Register 1 
No. 

22(16) IV OPEN Address of parameter list of 
TYPE=J DeB addresses 

23(17) IV CLOSE Address of parameter list of 
TYPE=T DeB addresses 

24(18) III DEVTYPE ddnome address 

25(19) III TRKBAL DeB address 

26(1 A) IV CATALOG Parameter I ist address 

26(1 A) IV INDEX Parameter list address 

26(IA) IV LOCATE Parameter I ist address 

27(1 B) III OBTAIN Porameter list address 

28(1C) IV CVOL 

29(ID) IV SCRATCH ues address Porameter 1 ist address 

30(1 E) IV RENM'E UCB address Parameter I ist address 

31 (I F) IV FEOV DeB address 

32(20) IV ALLOC Address of UeB list 

33(21) III IOHALT UCS address 

34(22) IV MGCR 
(MAST CMD 
EXCP) 

34(22) IV QEDIT 

35(23) IV WTO Message address 

35(23) ;'l WTOR Message address 

36(24) IV WTL Message address 

37(25) II SEGLD Segment nome oddr 

37(25) II SEGWT Segment nome oddr 

38(26) Reserved 

39(27) III LABEL Parameter I ist address 

40(28) II EXTRACT Parameter I ist address 

41(29) II IDENTIFY Entry point name address Size of work area in 
doublewords 

42(2A) II ATTACH May contain user perm list 
address 

43(2B) III CIRB Entry point address Size of work area in 
doublewords 

43(2B) II DIRB 
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SVC Summary for OS/VSl (con't) 

Dec (hex) Type Macro Register 0 

No. 


44(2C) III CHAP 	 +Increose priority 

-Decrease priority 


45(2D) II OVlYBRCH 

46(2E) I TTlMER 

47(2F) II STiMER Exit address (Option 
flags in high order byte) 

48(30) II DEQ 

49(31) Reserved 

50(32) Reserved 

51(33) IV SNAP 

52(34) IV RESTART 

53(35) III RElEX Key address 

54(36) II DISABLE 

55(37) IV EOV EOB address 

56(38) II ENQ 

57(39) 111 FREEDBUF DEeB address 

58(3A) II RElBUF 

58(3A) II REQBUF 

59(3B) IV OlTEP 

6O(3C) III STAE o Create SeB 
4 Cancel sea 
8 Overlay SeB 

61(30) Reserved 

62(3E) III DETACH 

63(3F) IV CHKPT 

64(40) III RDJFCB 

65(41) Reserved 

66(42) IV BTAMTEST 

67(43) II ENDREADY 

68(44) IV SYNADAF Some as reg 0 on entry 
to SYNAD 

68(44) IV SNYADRlS 

69(45) III BSP 

70(46) II GSERV 
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Register 1 

TeB address 

1: Caneel 

Timer interval address 

DEQ parameter I ist address 

Parameter I ist address 

DCB add, ... 

DeB address 

DeB address 

ENQ parameter list address 

DeB address 

DeS address 

DeB address 

Parameter 1 ist address 

TCB address location 

DeB address 

Address of parameter I ist of 
DeB addresses 

QPOST 

Some as reg 1 on entry to 
SYNAD 

DeB address 

Parameter I ist address 



SVC Summary for OS/VSl (con't) 

Dec (hex) Type 
No. 

71(47) IV 

71(47) IV 

71(47) IV 

72(48) IV 

73(49) IV 

74(4A) IV 

75(4B) III 

76(4C) IV 

77(40) 

78(4E) IIV 

80(50) 

81(51) IV 

82(52) IV 

83(53) III 

84(54) I 

85(55) IV 

86(56) IV 

87(57) III 

88(58) III 

89(59) III 

90(5A) IV 

91(5B) IV 

I 92(5C) - 101(65) 

4W 102(66) I 

103(67) III 

104(68) IV 

105(69) III 

106(6A) 

107(6B) 
II 

I 108(6C) 

Macro Register 0 Register 1 

RLSEBFR Parameter list address 

ASGNBRF Parameter I ist address 

BUFINO Parameter list address 

CHATR Parameter I ist address 

SPAR Parameter I ist address 

DAR Parameter list address 

DOUEUE Parometer list address 

IFBSTAT I 
Reserved 

I DSCAN I I 

Reserved 

SETPIrr 

DASDR 

SMFWTM Message address 

GRAPHICS 

OORSWAP 

ATLAS Parameter I ist address 

DOM DOM messoge Id if reE 0=0 
A pointer to a list of DOM 
message Ids if reg 0 negative. 

MOD88 Routine Code DeB address 

EMSRV Parameter I ist address 

XOMNGR Address of I ist of EeB/ QMPA address 
lOB pointers (optional) 

VOLSTAT DeB address Zero; issued by CLOSE 
Non-zero; issued by EOV 

Reserved 

AOCTL Parameter list address 

XLATE 

TOPCTL 

IMAGLIB 

Reserved 

IMODESET I Parameter I ist address 
I 

Reserved 
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SVC Summary for OSIVS1 (can't) 

Dec (hex) Type Macro Register 0 Register 1 
No. 

Extended 
109(6D) 

1I0(6E) 

II SVC ·Router Parometen to ESR 
(ESR) 

Reserved 

Parameters to ESR 

I II (6F) II JECS 

112(70) I PGRLSE Low address High address 

113(71 ) I SIR EeB address or pointer 
to parameter list or 
contents ignored 

Parameter word or PA 

114(72) I EXCPVR 

115(73) Reserved 

116(74) I Extended 
SVC Router 
(ESR) 

Parameters to ESR Parometers to ESR 

117(75) IV Extended 
SVC Router 
(ESR) 

Parameters to ESR Parameters to ESR 

118(76) I AT 
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SVC Summary for OS/VS2 

IDec (hex) Type 
No. 

I 

0(0) I 

1(1) II 

1(1) II 

2(2) II 

4 "P2(2) 

~(O) 

II 

3(3) I 

4(4) II 

5(5) II 

~ ~6(6) II 

7(7) II 

8(8) II 

9(9) II 

lO(A) I 

lO(A) I 

11 (B) II 

12(C) II 

13(D) IV

4 14(E) II 

15(F) I 

16(10) III 

17(11) III 

4 18(12) II 

18(12) II 

19(13) IV 

20(14) IV

4 
21(15) III 

Macro 

EXCP 

XDAP 

WAIT 

WAITR 

PRTOV 

POST 

EXIT 

GETMAIN 

FREEMAIN 

LINK 

XCTL 

LOAD 

DELETE 

GETMAIN 0 

FREEMAIN 
(R Operand) 

FREE POOL 

TIME 

SYNCH 

ABEND 

SPIE 

ERREXCP 

PURGE 

RESTORE 

BLDL 

FIND 

OPEN 

CLOSE 

STOW 

Register 0 Register 1 

lOB address 

Event count EeB address 

Event count 2'5 complement of ECB address 

Completion code EeB address 

Porameter I ist address 

Parameter list address 

(Register 15 has Parameter list 
address) 


(Register 15 has Parameter list 

address) 


Address of entry point DCB address 
address 

Address of program name 

Subpool number (byte 0) Address of area to be freed 
Length (bytes 1-3) 

Time units code 

(Register 15 contents 
branch address) 

Completion code 

PICA address 

Request queue address element 

Porameter I jst address 

lOB chain address 

Address of build list DCB addl"ess 

Porameter list address DCB address 

Parameter list addl"ess of DeB 
addresses 

Parameter list address of DCB 
addresses 

Parameter list address DCB address 
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SVC Summary for OS/VS2 (con't) 

Dec (hex) Type Macro Register 0 
No. 

22(16) IV OPEN TYPE 
= J 

23(17) IV CLOSE 
TYPE=J 

24(18) III DEVTYPE Output area address 

25(19) III TRKBAL 

26(IA) IV CATALOG 

26(IA) IV INDEX 

26(1 A) IV LOCATE 

27(1 B) III OBTAIN 

28(1C) IV CVOL 

29(10) IV SCRATCH UeB address 

30(1 E) IV RENAME ues address 

31(1F) IV FEOV 

32(20) IV ALLOC 

33(21) 111 IOHALT 

34(22) IV MGCR Indicator 

34(22) IV QED IT 

35(23) IV WTO Console source 10 

35(23) IV WTOR Console source ID 

36(24) IV WTL 

37(25) II SEGLD Entry code 

37(25) II SEGWT Entry code 

38(26) Reserved 

39(27) III LABEL 

40(28) II EXTRACT 

41(29) 111 IDENTIFY Entry point name address 

42(2A) II ATTACH 	 (Register 15 has super­
visor parameter list 
address) 

43(2B) II CIRB Entry point adc!ress 

44(2C) II CHAP + Increase priority 
- Decrease priority 
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Register 1 

Porameter list address of DCB 
addresses 

Parameter list address of DeB 
addresses 

Ddnome address 

DeB address ,
Parameter list address 

Parameter I ist address 

Parometer list address 

Parameter I jst address 

DeB or ues address ~~ 
Parameter I ist address 

Parameter list address 

DeB address 

UCS Iist address 

ues address 

Indicator 

Message address 

Message address 

Message address 

Parameter list address 

riJParameter list address 

Parameter list address 

Porameter I ist address 

Entry point address ~) 
Problem program parameter list 
address 

Size of work area in doublewords 

Address of TeB address 



SVC Summary for OS/VS2 (can't) 

Dec (hex) Type Macro Register 0 Register 1 
No. 

t 45(2D) 

46(2E) 

47(2F) 

• 
48(30) 

49(31) 

50(32) 

51(33) 

52(34) 

~,\ 53(35) 

54(36) 

55(37) 

56(38) 

56(38) 

57(39) 

58(3A) 

58(3A) 

59(3B) 

60(3C) 

61 (3D)

• 62(3E) 

63(3F) 

64(40) 

65(41) 

66(42) 

67(43) 

68(44) 

68(44) 
--!<;­

69(45)• 70(46) 

II OVlYBRCH (Register 15 has entry point 
address) 

I TTlMER 1: Cancel time interval 

II STIMER Exit address Timer interval address 

II DEQ Parameter list address 

Reserved 

Reserved 

IV SNAP Parameter list address 

IV RESTART DeB address 

III RElEX Key address DeB address 

II DISABLE DCB address 

IV EOV 108 address DCB oddress 

II ENQ Parameter I ist address 

II RESERVE Parameter Iist address 

III FREEDBUF OECB address DeB address 

I RELBUF DeB address 

I REQBUF Request count DeB address 

III OLTEP Parameter list address Code 

III STAE oCreata sea Parameter list address 
4 Concel sea 
8 Overlay 

Reserved 

II DETACH TeB address 

IV CHKPT Parameter list address 

III RDJFCB Porameter I ist address of DeB 
addresses 

II QWAIT (Register 2 has QUEUE 
address) 

IV BTAMTEST lOB add,... 

II ENDREADY QPOST 

IV SYNADAF OECS or ICB address DeB address 

IV SYNADRlS 

III BSP DCB address 

II GSERV Parameter list address 
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SVC Summary for OSNS2 (con't) 

Dec (hex) Type Macro Register a Register 1 
No. 

71 (47) III ASGNBFR Parameter list address 


71(47) III BUFINQ Parameter I ist address 
 0 
71(47) III RLSEBFR Parameter I isf address 


72(48) IV CHATR Parameter I ist address 


73(49) III SPAR Parameter list address 


74(4A) III DAR Parameter list address 
 0 
75(4B) III DQUEUE IQE address Parameter I ist address 


76(4C) III IFBSTAT RDE code Record address 


77(40) IV QTAMTEST Request address Parameter list address 


78(4E) III WSCAN UCB address 
 g 
79(4F) I STATUS Start/Stop code TeB address 


80(50) IV IKASVC Parameter I ist address Console address 


81 (51) IV SETPRT Parameter I ist address 


82(52) IV OASOR Parameter I ist address 


83(53) IV SMFWTM Message address 


84(54) I GRAPHICS UCB address and buffer 

restart address 

85(55) IV ODRSWAP 


86(56) IV ATLAS Parameter I ist address 


87(57) III OOM If zero A DOM message I. D. 

If negative Address of Iist of DO M message 

IDs 


88(58) III MOD88 DCB address 
 0 
89(59) III EMSRV Parameter list address 

9O(5A) IV XQMNGR QMPA address 

91(5B) III VOL STAT DeB address Issued code 

92(5C) I TCBEXCP TCB address lOB addres5 

93(50) III TGET T.lIO & buff., Address of User's Buffer ~ 
TPUT 


94(5E) III STce Entry code Indicator 


95(5F) I TSEVENT TJID/Entry Code or a 


96(60) III STAX Parameter List Address 


97(61) III TEST-TSO TCB,PRB,IRB address Values 
 ~ 
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SVC Summary for OSNS2 (con't) 

Dec (hex) Type Macro Register 0 Register 1 
No. 

Q 98(62) IV 

• 
99(63) IV 

100(64) III 

101(6S) I 

102(66) I 
,., 

103(67) 

104(68) IV 

Q 

105(69) III 

107(6B) I 

109(60) IV 

110(6E) 

112(70) I 

113(71) I 

114(72) I 

115(73) I 

116(74) I 

• 117(75) II 

119(77) I 

PROTECT 

DODYNAM 

SUBMIT 

OTIP 

AQCTL 

XLATE 

TOPCTL 

IMAGLIB 

MOOESET 

ESR 

OSTATUS 

RELEASE 

SIR 

EXCPVR 

BLKPAGE 

ESR 

ESR 

TESTAUTH 

Entry code 

Field length 

Subroutine indi cator 

(Register' 5 contains a 
routing code to appro­
priate SYC routine) 

(Register 15 contoins an 
indication) 

Starting address of 
virtual area 

+ Address of ECB 
- Address of EeB in­
direct area 

Function code 

Address of HASP 
vector table 

Function code 

+ Authorization code 
- No code 
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Parameter List Address 

Parometer list Address 

Seve area Address 

Porameter list Address 

Action byte and field address 

Address of operator control 
work area 

Action indication 

Parameter list 

Address of CSCB 

End address of virtual area +1 

High order bit on - address of 
virtual subarea 11st 
High order bit off - first word 
of virtual subarea list 

Address of lOB 

Address of SPCT 

Address of UCB or password 

Address of parameter list of DeB, 
or DEB 

Function code 



r 

Explanation of Style 

~xplonotion of style 

Words in all capitals are coded as shown; appropriate 
volues are to be substituted for words in lower ease 1< In full-word on full-word boundol'Y 
letters. Shaded operands may only be used in a VS2 u· In double-word on double-word boundary ~ 
system. Brackets, [ 1, enclose operands that may be + Left justified in double-word on byte boundor:4 
used or omitted as required; stocking within braces, o Multiple of eight; value given in bytes 
{1, is used to indicate (I choice of operands or 
vo(ues. Underlining, _, indicates (I default value. 

Load Module Control 

Poss control \ CALL entry point nerne [, (address parameter [, address parameterl .•• )[, VLJ J 

and inititJte 

execution [, lIFO to 65535[ 


Dynamically LINK ('"""tcy poie' oam. )
load ond EPLOC=oddress of entry point name+ [, DCB=dcb address] 

initiate DE=cddren of list entry 

execution 


[, PARAM=(address parameter [,address parometerl ••• ) [, VL=lJ J 

[,10=0 to 65535/ -Transfer XCTl {'P="';Y paio' nom. }
control [(register (s) 2-12)1, 	 EPLOC=oddress of entry point nome+ 


DE=address of I ist entry 
I 
[, DC8=dcb address/ 

~-

Dynam icall y LOAD {''''''';Y poiot oame }
load 	 EPlOC=oddress of entry point name+ I, DC8=-dcb address} 


DE=oddreu of I ist entry 


Delete DELETE { ''''.n''y paio' oom. }
EPlOC=address of entry point nome+ 
DE=address of I ist entry 

r- ~-

Identify IDENTIFY 0EP=entry point name }' ENTRY=entry point address 

embedded EPlOC=oddress of entry point nome+ 

entry point 


load SEGWT external segment name 

overlay 

segment 
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Synchronization 

[number of events, )Woit fOf WAIT 

event 


" Wait for WAITR 

while lower 

priority task 

is exea.Jted 


Post event POST ecb address [,0 to 16,777,215J 

completion 


• 
Request ENQ (qnome address, mome address, length], GYSTEMl ,,,.) 
control of STEP. 
serially 
reusable [.RETOTEST J,RET=USE 

,REl=HAVE 
I RET=CHNG 

g 
Release DEQ (qnome address, morne address, [rnome length], [~~~~EM}"')
serially 
reusable [,RH=HAVE] 

E meons exclusive control} d f I 
5 means shared control e au t Is E 

SYSTEM means rerouree used by more thon one job 
STEP means resource u~ed by issuing job 

Set interval ST1MER REAL, [address of interval end routine] 

timer TASK, (address of interval end routine] 


WAIT 

Test interval TTIMER 

timer 


TIME AND TIME INTERVALS FOR TIME, TTIMER, AND STIMER 

Decimal (DEC and 01 NTVl operands): Binary in seconds (BIN or BINTVl operands): 
Eight packed decimal digits in fonnat Unsigned 32-bit binary number in a full-word on 
HHMM55th full-word boundary; least significant bit has a 

HH = hours in 24-hour clock value of 0.01 second 
MM == minutes 
55"" seconds Binary in timer units (TU or TUINTVl operands): 
t == tenths of seconds Unsigned 32-bit binary number in a full-word on 
h "" hundredths of seconds full-word boundory; least significant bit has a 

value of 1 timer unit (ltimer unit == 26 micro­
seconds) 

Binary in microseconds (MIC operand): 
Unsigned M-bit binary number in a double-word 
on a double-word boundary. Bit 51 is the low 
order of the interval value. 

)CANCEL) 
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Program Interruption Control 

(see 8ltplanation of style - pagll3-26) 

Enable Clnd $PIE [interruption exit routine address I 

disable 

program /,(intern..ption type!, interruption type] .•• )] 

interruptions 

and transfer 

control to 

interruption 

exit routine 


INTERRUPTION TYPES FOR SPfE 

Maskoble Type Meaning fv\askoble g
Operation No 9 Fixed-point divide No 

Privileged operotion No 10 Decimal overflow y" 

Execute No 11 Decimal divide No 

Protection No 12 Exponent overflow No 

Addressing No 13 Exponent underflow Y•• 

Specification No 14 Significance Y•• 

Do'o No 15 Floating-point divide No 

Fixed-point overflow y~ 


CONTROL BLOCKS o 
Event control block (fC8): Program interruption control oreo (PICA): 

o 1 2 31 bit<; o 1 2 3 4 5 bytes 


IwIc Iposr CODE I 

W "" wait flog I :"0-1 I ;""""P';oo I0000 I gram exit routine 


C:;; completion flog I mask address m",k
I 

Program interruption element (PIE): 

3 bytes 

I PICA address 
Old Program Status Word 

8 after interruption 
12 Rister 14 
16 Register 15 
20 Register 0 
24 Register 1 
28 Register 2 

bytes 
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l 
General Services 

IMSG=register containing 24-bit, right-justified message number 
MSGUST=address of list of fullwords, each a 24-bit, right-justified 

identification number of message to be deleted 

'message' I,ROUTCDE=(number [,number] , ••• )] 

(DESC=message descriptor code(s) 

WTOR 'menage' ,address of reply area, length of reply,ecb ocIdress 

[,ROUTCDE=(number [,number! , ••• )] I,DESC=meuoge descriptor code(sB 

WTL 'message' 

DXR register containing dividend, register containing divisor 

Only registen 0 and 4 can be used; 
they may be specified In either order. 

Get time TIME 
and date 

TIME AND TIME INTERVALS FOR TIME, TTl MER, AND STiMER 

Decimal (DEC and DINTVl operands): Binary in seconds (BIN or BINTVl operandsr. 
Eight pocked decimal digits in format Unsigned 32-bit binary number in a full-word on full ­
HHMMSSth word boundary; least slgnificont bit hos a value of 

0.01 second 

HH '= houl'1i In 24-hOl.Jr clock 

MM '" minutes Binary in timer units (TU or TUINTVL operands): 

SS'" seconds Unsigned 32-blt binary number in a full-word on full ­

t '" tenths of seconds word bondaryj least significant bit has a value of I 

h '" hundredths of iecoods timer unit (1 timer unit = 26 micro-seconds) 


Binary in microseconds (M1C operand}: 
Unsigned 64-bit binary number in a double-word on a 
double-word boundary. Bit 51 is the low order digit 
of the interval value. 
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General Services (con't) 

(_ expl8nation of JtyIe. page 3·281 

Save SAVE (register(s) 14 through 12) I, TJ "Identifier] 
regllter 
contents 

Dvmp SNAP 
storoge 
and continue 

Record GTRACE 
trace data 

Termination 

Tenninate RETURN 
normally 

i 
lenninate ABEND 
abnormally I 

lin SAVE, T means: save 1 
registen 14 and 15. 

DClPaddresl of data control block I, TC8'::oddreu of TCB addreu*i 

1,10:1 to 1271 

I,SDATA=I 

[,POATA=( SA or SAH ,SA or ,5AH 

SNAP 
ALL 
NUC 
TRT 
C. 

SNAP 
ALL 
PSW 
REGS 
SA 
SAH 
JPA 
LPA 
ALLPA 
SPLS 

NUC ,NUC

r%ALL,TRT J... )1
TRT 


CB ,ce 


r 
Q ,Q 

JrPSW ,PSW 
REGS ,REGS 

[ , STOr:rAGE = (starting address, ending addreu, ••• ) ] 
' LIST'" address of list 

DATA=oddre..,lNG=number of bytes of dato,llP'record 10 

[,FIDsformat identifier routine] 

[(register(sl 14 through 12)] ['TJ[~RO:Oto409S}J
,RC=(15) 

\ In RETURN, T means: ploce all ones I 
in high-order byte of save area word 4. 

o to 4095, [DUMP] (,STEP] 

3·30 OSjVS Programmer's Reference Digest 

JPA or LPA or ALLPA ,JPA or ,LPA or ,AllPA 
SPLS ,SPLS 1 
SDATA VALUES 

· o of the following n~lds 
= all of nucieul except trace table 
= trace toble 
= TCB, active Rib, JPACa, and MSS control blocks 

· 
PDATA VALUES 
all of the following fields (QUUme SA and ALLPA) 

= Program StaN. Word when SNAP was hsued 
= contenh of 98nero\ registers when SNAP was Issued 
= linkage inFormation and bock trace 
= linkage information only 
= all virtual storage assigned to iob step 
; 

· 
contenh of resident reenterable load module 
JPA + LPA 

= content. of virtu.gl storage subpool. 0 - 127 

~t 

tj 

••• )1 

.'~ 


'-,... 


http:virtu.gl


Task Control 

(SIt IJI.pianation of style· page 3·26) 

(, PARAM=(address parameter [,addreas parameterl ••. ) I, VL'" III 

[, ECB=ecb address) [, eTXR=address of routine to be entered when\ 
subtosk terminates 

[,lPMOrFnumber subtracted from limit priority] 

I, DPMOD=~igned number algebraically added to dispatching priority] 
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Virtual Storage Allocation 

(see explanation of style - page 3-26) 

Allocate GEHMIN R, LV"lengtho I, S,,"O to 1271 
storoge 

GETMAIN 

{ ~~ }' lA=:address of iengtho Iislr"J·'~'-~· 1.-'~. • ~.'"••,-"r1, 

ru 

¥AM j 

[,SP=O to 127J [,BNDRY"'{-!~~p 

Release FREEMAIN R,lV"lecglho,A"Odd",,, of ,'ocog' 0 ••0 add",,- 1;'1 1,5POO to 1271 .~ 
storage 

FREEMAIN l;,;r"Oddc... of "oco•• oc.o odd",,- 1,,, [,5POO '0 1271 

MODE OPERANDS FOR GEHMtN AND FREEMA1N 

R"'register type 
E=single orea, fixed length 

V=single area, variable length 
 I~ 
l=virtuol or80(5), variable length(s) 
U=unconditionol 

C""conditional 


Release ! PGRlSE LA=low address of area,HA=high oddress+] of area 
virtual 
storage 

3-32 OS!VS Programmer's Reference Digest 



Section 4: OS!VS1 Data Management 

Data Management Macros 4-2 
DASD Capacities 4-13 
IBM Standard Tape Labels 4-14 
ANSI Standard Tape Labels 4-20 

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 

For information about MICR/OCR data management refer to these 
publications: 

• 	 as 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 
Doto Management Macros for: 

BDAM BISAM 
BSAM QSAM 
BPAM 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 L <~ 
the results of macro execution. .,. 

C - Permanent I/O error 

D - Trock, block, or device address not within data set. 

E - Not complete or no operation performed. 

Data Management Macros 

Completion
AIM Macro Parameters Codes 

BPAM ,BLDL I ,deb cddress~ , ,I ist address{ 	 OO=A 
040BI I (1-12) ) ( (2-12) \

(0) (0) 	 08=Ci 

BSAM !BSP fdeb address t 	 OOoA 
I. (1-12) ,( 	 04=B 

I 	 OB=E 
(SYSIN or 
SYSOUT) 

BDAM BUILD {area address,( \ lnumber of bUffers! 'l buffer length I } 
BISAM (1-12) I, (2- 12) (2- 12) \ 
BPAM 	 I (0) 
BSAM 

QISAM 

QSAM 


QSAM BUILDRCD ~oreo address t' ~ number of buffers ~ ~ buffer length ~f 

(2- 12) (2- 12) (2- 12)

'1 record area addre,,! [, lrecord area length IJ 
(2-12) (2- 12) 

" 
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Data Management Macros (con't) 

AIM Macro Parameters Completion 
Code 

QSAM BUILDRCD area address, number of buffers, buffer length 
(Hst. fonn) 

,record area address[,record area length],MF=l 

BUILDRCD [area address] I [number of buffers], [buffer length] 
(execute (2- 12) 
form} 

•
BDAM 
BISAM 

CHECK 

,[reCOrd area address], [record area length] 
(2-12) 

,MF=(E,{control program list address}> 
(I) 

{decb Odd"ss}~DSORG={IS }]
(1-12) ALL 

BPAM 
BSAM 

BDAM 
BISAM 

CHKPT tCb oddress[,check;d oddress ~~;~ck;d len9th]]} OO=Success­
ful comple-

BPAM CANCEL ticn 
BSAM '04=Restart 
QISAM occurred 
QSAM 08=Unsuc­

cessful com­
pletion: 

Macro error 
OC=Unsuc­
cessful com­
pletion: 
I/O error 

100Success­
ful comple­
tion: 

Possible 
error 

CHKPT 
(list form) [deb address],[checkid address]{checkid length] 

• CHKPT 
(execute 

'5' 

,MF=L 

[deb address],[ checkid address]{checkid length] 
'5' 

form) ,MF=(E,{control program list address}> 
(ll 
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Data Management Macros (con't) 

Completion
AIM Iv\acro Parameters 

Codes 

RDAM CLOSE 
RISAM ,LEAVE DELETE,." 0._["~~["'''T'' (l'RPAM ,REWIND KEEP 	 ~ 
BSAM* CATLG 
QISAM UNCATLG 
QSAM 

[, TYPE=1]' 

CLOSE 

(list form) ,LEAVE DELETE
([.•-"'l""'1[''''T'' ~'" 

.) 

i.J,REWIND 	 KEEP ~ 
CATLG 

, UNCATLG 

[, TYPE=T]',MF= L 

CLOSE 

(execute ,LEAVE DELETE
,[." ~~l"""l['"'T''' 'l'"
form) ,REWIND 	 KEEP \ 


CATLG 

UNCATLG 


[,TYPE"'T]*,MF=(E,{dota management list address}> 
(1) 

RSAM CNTRL deb address, ~ 5S , J~ I Not avail-
QSAM able to user 

programsp,m 
SK,{ ;~ough} 
SSM 
FSM 
SSR~number of blOcksj 
FSR ,number of blocks 
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Data Management Macros (con't) 

Completion
AIM Macro Parameters Codes 

SDAM DeS The DeB macro is too complex to properly document 
SISAM in this publication. For information about this macro, 
SPAM please refer to OS,VS Data Iv\ono§lement Wiacro 
SSAM Instructions, GC26- 3793. 
QISAM 
QSAM 

BDAM DeSD SORG =r T[~~G DA][.ISJ[, LR][.PO][, PS][.Q>]J] 
SISAM 
BPAM 
SSAM [, DEVD= ( [DA][. pcJ[, PRJ[, PT][, RD][, TAl[, MR])] 
QISAM 

QSAM 


QISAM ESETL {deb address} 
(1-12) 

BSAM FEOV {deb Odd,.,,} [{REWIND}] 

QSAM (1-12) LEAVE 


Data Management Macros (con't) 

Completion
AIM Macro Parameters Codes 

BPAM FIND OO=A 
O4=S(1- 12) (2(0\2) 
08=e 

relaHVe address li,t},e Note: 
(2-12) relodr, C 

{...;-}r-"-}·' 1 
(0) always 

returns 
ee of 00 

• 
BDAM FREEBUF {deb address} ,register .... 

SISAM (1-12) 

SPAM ·Note: Reg, any of 2 to 12, 

SSAM contains oddr of buffer. 


BDAM FREEDBUF reeb Oddre,,},{K} , {deb oddre,,} 
BISAM (2-12) D (1-12) 

(0) 

BDAM FREEPOOL {deb address} 

SISAM (1- 12) 

SPAM 

SSAM 

QISAM 

QSAM 


QISAM GET {deb addreSS} l{"'"A Oddre,,}]
QSAM (1- 12) (2-12) 

(0) 

Section 4: OSjVSl Data Management 4·5 



- - - - -

r 

Data Management Macros (con't) 

Completion
AIM Macro Parameters Codes 

BDAM GETBUF {deb address} ,register* 
BISAM (1-12) 
BPAM *Note: Reg, any of 2 to 12, is where the system wi II '.. 
BSAM place the buffer address. 

BDAM GETPOOL {deb add,,,,}, {{nUmbe, of buffe,,} ,{buff., length}} 

BISAM (1-12) (2-12) (2-12) 

BPAM (0) 

BSAM 

QISAM 

QSAM ~ 

BPAM NOTE {deb address} 

BSAM (1- 12) 


BDAM OPEN ,[(apt;an,)], ... )<{deb address} 
BISAM (2-12) 

BPAM 

BSAM 
 ~ 
QISAM 

QSAM 


Data Management Macros (con't) 

Completion
AIM fv\acro Parameters 

Codes 

BDAM OPEN ([deb add,.,,] ,[(opt;on,»). ... ),MF= L 

BISAM (list form) 

BPAM 

BSAM OPEN [([{deb odd,e,,}], [(opt;om)], ... )] 

QISAM (execute (2- 12) 

QSAM form) 


,MF= (E, {data management list address}) 
(1) 

Open Macro Options 

DEVICE TYPE 

METHOD MAGNETIC TAPE DIRECT ACCESS OTHER TYPES ~ 
Option 1 Option 2 Option I Option 2 Option 1 Option 2 

ACCESS 

QSAM [INPUT ]['REREAD] [INPUT ~ [,REREAD] [INPUT ]
OUTPUT ,LEAVE OUTPUT ,LEAVE OUTPUT 
RDBACK ,DISP UPOAT ,DISP -

[INPUT] _ 
OUTPUT ,LEAVE OUTPUT ,LEA VE OUTPUT['"~ ]['~l ['"'"' ]['"""1
BSAM 	 INOUT ,DISP INOUT ,DISP ~ 
OUT IN OUTIN 
ROBACK UPOAT 

QISAM 

(Load Mode) [OUTPUT] 


BPAM, - - [INPUT ~ - - ­BDAM 	 OUTPUT 

UPOAT 


Optionally select one from vertical stack within [ ] 
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Data Management Macros (con't) 

Completion 
CodesAIM Macro Porameten 

IBPAM POINT 1dcb _eN!, {blOck odd....!
BSAM (1-12) (2-12) 

(0) 

BSAM PRTOV 1dcb odd'eN Hi(-{-,.,fIOW exIt od~e..}] 
QSAM (2-12) 12 (2-12) 

QISAM PUT 1dcb odd".. f [ \."0 odd,... l]
QSAM 11-12) I 12(~\2) \ 

QISAM PUTX 1dcb odd,... fl\;opo' dcb oddc... l ] 
QSAM (1-121 ) (2(~\2) i 
BDAM READ 

OK I (2-12) \ 1(2-121 
DfF 1R ~ 'S' 
DIX RU-'-r ~ W'---"--I

DKF 
DKX 

t x,rO'h}ry odd,...f1'IOCk odd"-l ~ , odd"" n(2-12) (2-12) (2-12) (2-12) 
'5' '5' 

0 

Data Management Macros (con't) 

CompletionAIM Macro Parameters 
Codes 

SSAM READ decb nome, SF, {deb address}, {area address} 
foe (2-12) (2-12) 
SDAM 
dota set 

SISAM READ decb oome, {" },{dcb oddc",},rceo oddC"'}' f"'9'h }
KU (2-12) (2- J2) (2-12) 

'S' '5 ' 
, {key address} 

(2-12) 

BPAM READ decb nome, {SF} f {deb address}, { oreo address}, {length}

8SAM 5S (2-12) (2-12) (2-12) 


'S' 


READ decb name, type* I [deb address] I [oreo address], [length] 
(list form) '5' '5' 

t [key address] , [block address] , [next oddrenJ , MF = L 
'5' 

*Note: type will be one of the porometen (e.g., K,SF, 
DI) from the applicable standard form of the READ macro. 
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Data Management Macros (con't) 

ConditionA!M Moe'" Parameters 
Cod.. 

READ {decb Odd,. ..}, type', [dCb add,.,,} L,eo oddre,J' [len9th] 
(execute (2-12) (2-12) (2-12) '5' 
form) '5' 

, [key odd"'~' [blOCk add ..,,], [next add,e,,] , MF = E 
(2-12) (2-12) (2-12) 

'5' 

*Note: 	type will be one of the parameters (e.g., K, SF, 01) 
from the applicable stondard form of the READ macro. 

BDAM RELEX 	 OO=AD,{dcb add ..,,} ,toCk odd ..,,}
(2-12) (2-12) 	 O4=B 

(0) 	 08=D 

QISAM RELSE {deb address} 
QSAM (1-12) 

QISAM SETL 
(1-12) KC , (2-12) 

KD [H], (0) 
KCD 
I 
ID 

f"-"} {'.l r''''''~'''}l 
B 
BD 

Data Management Macros (con't) 

Completion
AIM 	 Mocro Parameten Codes 

&SAM SETPRT 
QSAM {dc(~~)ss} 

,UCS=(csc ,F OLD ,V[ERIFY] } 
"V[ERIFY]I ['1"-1 1 ) 

[,FCB = (i~~e-id[:~R~~~jJ)][ OPTC~={~}1 
1''''(;-''-''[tRlFYl]ILoPTeD.({'}[FfOLD] JIJ,A LlGN U ,U NFOLDJ 

.OPTeD'({'}[F[OLDJ ~I 
U ,U[NFOLD] 

SETPRT Completion Codes 

Fe, ues FC8/UCS 
Bits 16-23 Bits 24~31 Bits 24-31 

"00 00 Successful completion NOP: incorrect 
specificCllion

04 04 Operotor conc:.IICltion Ie NOP: error during
08 08 	 Permonent I/O enor previa"'l I/O attempt

in ;1IICJge librory 
20 In5",fficient ~P'lce 

OC OC Perrnonenl I/O error for IMAGEllB blocks 
during load 

10 I. 	 Permanent I/O error Unable to open 

during image di~plgy " SYS1.IMAGElIB 

14 I. 	 Operotor cClnceliotlon: 
incorrect Irnolile 
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Data Management Macros (con't) 

Completion
PorametersA/M "',~ Codel 

G 
BSAM SETPRT deb oddress

QSAM (lilt form) 


,UCS=(esc IF OLD ,V[ERIFV] )
"V[ERIFY] 

PCB=(I""'~ld[:X~~g~J]ll[OPTCD={~}]I t ['N ~ I
,FCB=(;mog~id [t'''Y1J~OPTCD=({B}~F fOLDl .JiI 

,A LIGN U ,U NFOLDJ 

,OPTCD=({B}~F ~OLDl JI 
U ,U NFOLD] 


,MF=L 


Data Management Macros (con't) 

Completion 
Cod.s

A/M Mo,~ Parameten 

BSAM SETPRT {dC~~;)ess}QSAM (execute 
form) 


,UCS=(csc IF OLD ,V[ERIFX!)

"v[ER"yl{ ['1°01 l )
[.FCB=(i-~i"[:xrL~~~DI] [OPTCD={~}] 

,FCB= (i"",,_id ~ V~""YD'~OPTCD= (rc}~F~LDl ll'l 
,A LlGN U ,U FOLb 

,OPTCD=({B}~F~LDl ~I 
U ,U FOLD] 

,MF=<E,{dOfO ma(:~~~ lI.t oddrlllS}) 

• 
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Data Management Macros (can't) 

CompletionParametersAIM Macro Cod.. 

BPAM STOW {dCb add",,}, {Ih' Odd",,} [, \A ~' ]
(1-12) (2-12) , 1:'" 

(0) I~ 
Compo Directory Action 
Cad. A I I D•(hell.) 

Successful 
00 com letion 

Name already in New nome already 
04 directory in directoryI -- I -­

Old nome not 
08 -- found found 

I~ame not 
oc No space in directory -­I 

Permanent I/O error 
10 in directory 

Specified doto con-
I. trol block not open 

Conditional 
GETMA IN unsucceu­

18 ',I 
BDAM SYNADAF ' ACSMETH=8DAM OO=A wahIBISAM \; ACSMETH=8PAM ~ M moo 
BPAM 

1
) IACSMETtt-=6SAM [,PARM1=parm reg*1I,PARM2=parm reg.*J 04=A with 

'SAM AC SMETH=QSAM msg. 

QISAM ACSMETH=8ISAM 0&=fI 

QSAM AC5METH=EXCP [,PARMI = {ioboddresS}] 

EXCP (1-12) 

ACSMETH=OISAM[,PARMI ={de~I~~~)"}]I,PARM2:zparm reg**1 , 

*Note: Any of registers I to 12 
·*Note: Any of registers 0 or 2 through 12. 

BOAM SYNADRLS 

BISAM 

BPAM 

'SAM 
QISAM 

QSAM 

EXCP 
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Data Management Macros (con't) 

Completion
AIM Macro Parameters 

Codes 

QSAM TRUNC {deb addreSS} 
(1-12) 

BSAM WRITE deeb came, fF f{deb addre,,}, {area addre,,} 
SFR (2-12) (2-:2) 
SD 
SZ 

[' leo9th] [,next addre,,] 
,(2-12) ,(2-12) 
, '5' 

Meaning 

I Fixed - Length Variable or Unspecified Length 

Code (SF or SD) (5F or SFR) (5Z) 

00 	 Siock written. (I f previous return Capacity record 
code was 08, block written only written; another 
if the DD statement specifies trock aVailable. 
secondary space allocation and 
sufficient space availoble.) 

04 	 Block written, fol- Block not 
lowed by capacity written; 
record. write a 

capacity 
record (SZ) 
to complete 
current track 
then rei ssue. 

08 	 Block written, Copacity record was 
followed by copac- written. 
ity record. Next Next block requires 
block requires secondary space 01­
secondary space location. This code 
allocation. not issued if WRITE 

SZ is only WRITE 
macro instruction 
issued on 0 one­
trock secondary 

• 

extent. 


OC 	 Block will not be written; issue 0 CHECK mocro instruc 
tion for the previous WRITE macro, then reissue the 
WRITE.I 

80AM WRITE 

OAF (2-12) ,(2-12)
···TrO'O.'.l+--"""j01 '5'I 
OIF 

DIX tOK 
OKF 

I 	
OKX 

'tngth}, ,key addre'T{blaCk addre,,} 
'5' (2-12) (2-12) 

(2-12) ( .~' 

BISAM WRITE decb name, {K },{deb address} , {area addreSS} 
KN (2-12) (2-12) 

'5' 

'{ length}, {key addre,,}
(2-12) (2-12) 

'5'i 
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Data Management Macros (con't) 

Completion 
AiM Macro Parameters Codes 

BPAM 
B5AM 

WRITE deeb nom., SF, {deb add, ..,}, {a..a add,.,,} ['{,en9th }] 
(2-12) (2-12) (2-12) 

'5' 

WRITE decb nome, type·, [deb address 1 , [ area address] 

(list '5' 

form) 

, [,ength],[key address], I block address I , [next address], 
'5' '5' 

MF=L *Note: type will be one of the keyword 
parameters (e.g., SF, OA, K) 
from the applicable standard form 
of the WRITE macro. 

WRITE {deeb add,.,,}. type'. [deb add,."l [a,ea add,e,,] 

(exe- (2-12) (2-12) (2-12) 

cute '5' 

form) 


,[Iength],[k.y add'."],[blaek add,e"],[next add....}
(2-12) (2-12) (2-12) (2-12) 

'5' '5' 

MF=E 
• Note: 	 type wi II be one of the keyword 

parameters (e.g., SF ,DA, K) 
from the applicable standard 
fonn of the WRITE macro. 

Data Management Macros (con't) 

Completion
AIM Moe", ParameterS 

Codes 

BDAM 	 XLATE {a,eo cdd,.,,}'{'ength}t TO={A}]
BI5AM (2-12) (2-12) E 

BPAM 

B5AM 

QISAM 

QSAM 
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Direct Access Device Capacities 

Device Volume Track Tracks/ 
Type Type Capacity Cylinder 

2314/ Disk 7294 20 
2319 

3330 Disk 13030 19 

2305-1 Drum 14136 8 

2305-2 Drum 14660 8 

Device 810cks with keys 
Type Si Sn 

2314/ 146 +534 (KL+DL) 45+KL+DL 
2319 512 

3330 191+KL+DL 191+KL+DL 

2305-1 632+KL+DL 632+KL+DL 

2305-2 289+KL+DL 289+KL+DL 

Bi is any block but the last on the track 
Bn is the last block on the track 
KL is the key length 
DL is the data length 

No. of Total 
Cylinders Capacity 

200 29,176,000 

404 101,751,270 

48 5,428,224 

96 11 ,258,880 

Blocks without keys 

Bi Bn 

101 + 534 (DL) DL 

512 


135+DL 135+DL 

430+DL 430+DL 

198+DL 198+DL 
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Volume Organization with IBM Standard Labels 

Single Dota Set Single Data Set 

Single Volume 
 r-",,,,",rM~u:..:l:..:tiGPII e Vol",u",mc:;e",s=.,--_-, 

VOll VOLl VOL I ) Volume lobel 
HDRI HDRI HDRI} Data Set 
HDR2 HDR2 HDR2 Header Labels 
UHLl UHLl UHl I )

"---'-- User Header 

~:::::===2:J \ lobels 
UHln UHln ------- UHln } 
TM TM TM 

Data First Last 
Set Part Part 

'-" of of 

- ,- ­
Data Data 
Set Set 

TM TM TM 
EOFI EOVI EOFI } Data Set 
EOF2 EOV2 EOF2 Trailer Labels 
UTLI UTLI UTLI 

{ User Trailer 
~ 

\LObeIS
Tln UTln 

TM 
~ ~ TM End of ~

TM TM } Data Set ~ 
Single Data Set/Single Volume: The volume label is followed by the data 
set header labelst"nd optional user header labels. The doto set is preceded 
and followed by a tapemark. The data set trailer labels are identified as 
EOF and followed by optional user troiler labels. Two topemarks 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 Doto Set/Multiple Volumes: More than one volume is needed to contain 
the data set. The last volume is organized the same as a single volume. On 
the other volumes, the data set trailer labels are identified os EOV instead of 
EOF, and the trailer label group is followed by one tapemark instead of two. 
The data set and user labels are repeated on each volume, and there is a 
separate volume lobel for each tape. 
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Volume Organization with IBM Standard Labels (con't) 
Multiple Data Sets 
Multiple Volumes 

Multiple Data Sets ., 

• 

" 


• 


• 


Singl e Volume Vol 1 of 3 Vol 2 of 3 Vol 3 of 3 

Ll VOLl VOLI VOLI 
HDRl HDRl HDRl HDRl 
HDR2 HDR2 HDR2 HDR2 
UHLl UHLl UHLl UHLl 

UHLn 
TM TM TM~ ~ 

Dato Set AData SetA 

TM TM TM 
EOFl EOFl EOFl 
EOF2 EOF2 EOF2 
UTLl UTLl UTLI 

Data Set B 
Continued 

UTLn UTLn UTLn 
TM TM TM 
HDRl HDRl HDRl 
HDR2 HDR2 HDR2 
UHLl UHLl UHLl 

~TM ~TM ~TM 
ata Set B Dato Set B Data Set C 

TM TM TM TM 
EOFl EOVl EOVl EOFl 
EOF2 EOV2 EOV2 EOF2 
UTLI UTLI UTLI UTLI 

UTLn 
TM 
TM 

I 

J ~TM ~TM !3TM 
TM 

Multiple Data Sets/Single Volume: The tope begins with a volume label. 
Each dota 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 tapemork; 
the tailer label group for the last dato set on the volume is followed by 
two tapemarks. 

Multiple Data Sets/Multiple Volumes: More than one volume is needed 
to contain the multiple dota set aggregate. The last volume is organized 
the Same as a multiple data set/single volume layout. On the other 
volumes, the last data set trailer labels are identified as EOV instead of 
EOF, and the lost trailer label group is followed 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 Labelsl I Trailer Labelsl 

Processing 
VOLI HDRI HDR2 UHLI-8 EOFI or EOF2 or UTLI-8 

~______~____-+__~______~__-+~EO~V~l-FE~O~V2~-+_____ 
First or Onl y 
Volume: 

Checks labels 
on input 

tope. Open Open Open Open EOV bypassed EOV Q 
Checks exist ­
ing labels on 
output tape 
before over- not nat nat not 
writing. Open Open read read read read Opens 

Writes new Open g
labels on out- or Close Close Close 
put tape. user 4 Open Open Open or EOV or EOV or EOV 

Second or 

Subseguent 

Volumes: 


Checks label, 

on input tape. EOV EOV bypassed EOV EOV bypassed EOV 


Check labels 
on ou tput tape 

before over- not not not not not 
writing. EOV EOV read read read read read 

Writes new 
labels on out- EOVor Close Close Close 
put tape. user4 EOV EOV EOV or EOV or EOV or EOV 

~: 
1. 	 For read backward operations, the action on header and trailer labels 


is reversed. 

2. 	 Includes the first volume of concatenated doto sets with unlike charac­


teristics. Data sets with like characteristics can be processed correctly 

using the same data control block (DeB), input/output block (lOB), 

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 DO statement, the Open routine posi­

tions the tape at the end of the existing data set and allows an input use 

trailer label routine to process user trailer labels (prior to overwriting 

the exsiting labels). 
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Format of IBM Standard Volume Label 

Position 	 (Bytes) 

--.L 
(3) 

3 
4 (1) 

~ 

-

• 
-

(6)-

W 
11 (1) 

R 
-
-
- (10) 
,-- ­
~ 

-

21 
22 

,-- ­

r- ­
r- ­
'-- ­

(10)r--­
r--­
r--­
~ 

32 
r--­

• 	
r- ­
r- ­
r--­

(10)r- ­
r- ­
r- ­
r--;o 

42 
r- ­
r- ­
r- ­
r- ­

(10) 

• 	
r-­

rsr 
52 

r- ­

fwl __(:.;;2;;..9,-)_L _...L.. 

Field Number and Name 

1. 	Label Identifier) 

~ VOLl 


2. Label Number 	 ~ 

3. Volume Serio I Number 

4. Reserved 

5. 	VTOe Poi nter 

(Direct Access Only) 


6. Reserved 

7. Reserved 

8. Owner Name and Address Code 

.....T 9. Reserved 
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Format of IBM Standard Data Set Label 2 

Position --, (Bytes 

1 
(3) 

~ 
4 (1) 
5 (1) 

r--L 
I-----­

(5)-

10 
.J.L 
,-----­

(5)'----­

"l5 
16 (1) 
17 (1) 

~ 
I-­
I-----­
-
-
-
I-­
,-----­

(17)I-­
I-----­
I-----­
I-­
I-----­
I-­
I-----­

'J4 
(2)~ 36 

37 (1) 
138 (1) 
I ~, 1 
~ 

I-­
I-----­
I-----­

I-­
I-­

41)[J
80 

Field Number and Name 

1. 	Label Identifier 'I. 
\HDR2/EOV2/EOF2 

2. Label Number 	 ) 
3. Record Format 

4. Block Length 

5. Record Length 

6. Tape Density 
7. Data Set Posi tion 

8. Job/Job Step Identification 

9. Tape Recording Technique 

10. Printer Control Characters 
11 • Reserved 
12. Block Attribute 

13. Reserved 
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Format of U_ Label 

Field Number and Name PoSition~ 

!--T-----,r 1
(3) 1. Label Identifier} 

3 UHLl-8/UTLl-8 
4 (1) 2. Label Number 
5 

• 
(76) 3. User Specified 

80 

• 

• 
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Volume Organization with ANSI Standard Labels 

Single Data Set Single Data Set 
Single Volume r-__...;.;M,;;:u,itiple Volumes 


VOLI VOLI VOLl Volume Lobel 

HDRl HDRl HDRl 


Data Set Header
HDR2 HDR2 HDR2 Labels 
UHL UHL UHL 

L----------.-" _ 
User Header 

~~--- r---------'~~ "-----~ 
LabelsUHL UHL UHL 


TM TM TM 


Doto First Lost 


Set Part Part 


of ­
~---~ 

Doto Data 
Set Set 

TM TM TM 

EOFl EOVl EOFl 
 I Doto Set Trailer 
EOF2 EOV2 EOF2 ILabels
UTL UTL UTL 

~~ 
TL( User Trailer Labels 

~TL n 
TM TM T M ( End of Data Set 
TM TM 
~ EE~ 

TM \ 

Single Data Set/Single Volume: The volume lobel is followed by the data 
set header labels and optional user header labels. The data set is preceded and 
and followed by a tapemork. The data set troiler labels are identified as 
EOF and followed by optional user troiler labels. Two topemarks follow 
the trailer label group to indicate that the doto set is the last data set on 
the volume and is not continued on another volume. 

Single Doto Set/Multiple Volumes: More than one volume is needed to 

contoin the doto 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 label group is followed by twa 

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 (con't) 

Multiple Data Sets 

Multiple Data Sets Multiple Volumes 

Single Volume Vol 1 of 3 Vol 2 of 3 Vol 3 of 3 


VV'l VOLl VOLl VOLl 
HDRI HDRI HDRI HDRI 
HDR2 HDR2 HDR2 HDR2 
UHL UHL UHL UHL 

~ UHL ~~ 
~ ~ TM ~ 

Lost of 

Data Set A Doto Set A Doto Set B 


TM TM TM 
EOFI EOFI EOFI 
EOF2 EOF2 EOF2 
UTL UTL un 

'Dato-s.;B' ­

Continued 

UTL UTL UTL 
TM TM TM 
HDRI HDRI HDRI 
HDR2 HDR2 HDR2 
UHL UHL UHL 

~ 
~ ~ 
~ ~ 

~ 
Data Set B Data Set B Data Set C 

TM TM TM TM 
EOFI EOVI EOVI EOFI 
EOF2 EOV2 EOV2 EOF2 
UTL UTL UTL UTL 

TMTL EETL TM• fJ3' ~TLTM UTL TM§E
TM TM TM TM 

Multiple Doto Sets/Single Volume: The tape begins with a volume lobel. 
Each data set is preceded by a header label group and a tapernark, and is 
followed by a tapemork and a trailer label group. The dato set trailer 
labels are identified as EOF. Each trailer label group is followed by 
a tapemark; the trailer label group for the last doto set on the volume is 
followed by two tapemarks. 

• 
Multiple Data Sets/Multiple Volumes: More thon one volume is needed 
to contain the multiple data set aggregate. The lost volume is organized 
the same as a multiple data set/single volume layout. 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 tapemarks. There 
is a separate volume label for each tape • 
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ANSI Standard Label Processing by Data Management Routines 

abel Heoder Label,l roTler labels 
Processing USER I EOFI I EOF2 IEOF3-9 

VOLI VOLUME HDRI HDR2 HDR3-9 UHL or or r UTL 
LABELS EOVI EOV? 0V3-9 

First or Only 
Valume2 , 

C~ecks Open Ignored Open Open Ignored Open fOV byposse ignored Eav 
labels on 
input tape. 

Checks Open Ignored Open not not not not not not Open5 
existing reod read reod read read read 
lables on 
output 
tope before 
over­
writing 

Writes new Open not Open Open not Open Close Close not Close 
labels on or written written or written or 
output user 4 EOV EOV EOV 
tape. 

Second or 
Subsequent 
Volumes 3: 

Checks fOV ignored fOV bypassed ignored fOV fOV bypassed Ignored fOV 
lobels on 
input tope. 

Checks EQV ignored EOV not not not not not not not 
existing read read read read read read reod 
'obels on 
output tape 
before ave 
writing. 

Writes new EOVor not fOY EOV not fQV Close Close not Close 
labels on user 4 written written or or written or 
output 	 EOV EOV EOV 
tape. 

Notes: 
1. For read backward operations~ the actiQ~ an header and trailer labels is reversed. 
2. 	 Indudes the first volume of concatenatekl data sets with unlike characteristics. (Data sets 

with like characteristics can be processed correctly using the same data control block 
(DeB), input/output block (lOB), and channel program. Any exception In processing 
makes the data sets unlike.) 

3. Includes the first volume of concatenated data sets with like characteristics. 
4. 	 User creates the label with the IEHINITT utility program or a user program. it '-_:~ 
5. 	 If DISP=MOD is specified on the DO statement, the Open routine positions the tape 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 

• 


(~) 

(3) 
3 
4 (1 
5 

(6) 

10 
11 1 * 
12 

(20) 

31 
32 

(6) 

37 
38 

(14)* 

51 
52 

(28)' 

79 
80 (1 )* 

Field Number and Nome 

!. label Identifier ~ 
VOl! 

2. label Number 

3. Volume Serio I Number 

4. Accessibility 

5. Reserved 

6. Reserved 

7. Owner Identification 

*-ANSI Field Differ> 
from Corresponding 
IBM Field 

8. Reserved 

9. lob.1 Standard level 
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Format of ANSI Header 1 and Trailer 1 Labels 

rL 
"3 

4 

~ 
r-

F 
~ 

t- ­
r ­

~ 
p 
I31l 

R

CJ5 
~ 
r--­
f-J9 
~ 41 

~ --
47 
-48 

-

-


53 
54 

~ 
-
-
-

-


60 
~ 

73 
..2i 
-
-
r- ­rso 

(3) 

(1) 

(17)* 

(5)­

(4)­

(4)­

(4) 

(2) 

(6) 

(6) 

(1)' 

(6) 

(13) 

(7) 

Field Number end Name 

1. Label Identifier' 
HDRI/EOVl/EOFI 

2. Label Number ~ 

3. Fi Ie Identifier 

4. Set Identifier 

5. File Section Number 

6. Fi Ie Sequence Number 

7. Generation Number 

8. Version Number 

9. Creation Date 

10. Expiration Dote 

11. Accessibility 

12. Block Count 

13. System Code --ANSI Field Differs \,J 
From Corresponding 
IBM Field 

14. Reserved 
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Format of ANSI Header 2 and Trailer 2 Labels 

Position (Bytes) Field Number and Name 

• (3) 1. Label Identifier ( 

\ HDR2/EOV2/EOF2 
4 (1) 2. Lobel Number 

(1) 3. Record Format 

(5) 4. Block Length 

10 
11 

(5) 5. Record Length 

15 
16 

(35)* 6. Reserved for Operating System 

• 50 
51 (2)* 7. Buffer Offset 
52 
53 

*-ANSI Field Differs 
from Corresponding 
IBM Field 

¥ 1(28) 8 • Reserved for Operoting System• ~ 
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Format of ANSI User Labels 

Position Field Number and Name 

~ 
(3) 1. Label Identifier UHl/UTL 

"3 
4 (1) 2. Label number 

~ 
-

-

-

-

l-

I-

l-

I ­
I-

•
(76) 3. User Specified 

l-

I ­
I ­
-

-

-

-

-

-

-

-


IsO 
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~" 
Component Support of Label Processing Features 

linkage Sort/ COB L 
Item IA_IH Editor Merge Utilities ALGOL E ANSV2 ANSYJ FORTRAN 'VI RPG 

• 
Iu..DoloM~wl 

me!'!1 Facilities for 
Lebel Processing i Y.s YM y" Y•• Y•• Y•• Y •• Y•• Y•• Y•• Y•• 

Supporh SfOl'ldord 
LalMls (SL,AL) Y •• Yn Y•• y" y" Y•• Y. Y•• Y. Y•• Y•• 

Supports Standard 
Uwr Lobels (SUL, 
AUl) No No YM Y•• No No SUl~Yel' SUl~Y.s No No No 

AUlwNo AUt-Yes 

Supports Nond'orld-
Yn Yes Yn Y•• Y•• No Y •• Y•• Y•• Y•• Y•• 

Supports Unlabeled 
Tope (Nl)• \:Ird labels (NSl)l 

Y •• Y•• Yn Y.. Y •• v•• Y•• Y •• y" Y•• Y. 

$upporh Bypo .. 
lob.r Preceding 
Option (BLP)l Y•• Y •• Y. Y•• Y •• Yn Y •• YM Y •• Y•• Y •• 

Supports Concoter1­
oted 0010 Sell.., with Unlike 
Attributes No y" No N. N. No N. No N. N. No 

I NSL can be Ipecifi"d only when ;nstaUa,ion-wrltten routines thot wrIt. OI'Id proceM the l'IOrn;tondgrd IQbeis hove 
be-en incorporated into 'he operating system. 

21f the BlP option Is not specified at system s..,.ratlon, its UM .faults to NL • 

• 
Section 4: OS/VSl Data Management 4·27 



r 


• 
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Section 5: OS/VS JCL, Operator Commands, SMF, RES, and CRJE 

• 
JCL 5-3 

VSI Operator Commands 5-9 

VS2 Operator Commands 5 -12 

SMF 5-16 

RES Operator Commands 5 -I 7 

RES Workstation Commands 5-20 

CRJE Macros and Commands 5-23 


Source Publications 

Additional JCL reference information is contained in OS/ VS JCL 
~ Reference, GC28-0618. 

Additional operator commands information can be found in 
Operator's Library: OS/VSl Reference, GC38- 0 II 0 or Operator's 
Library: OS/VS2 Reference, GC38-0210. 

Additional SMF information is contained in OS/VS System 
Management Facility (SMF), GC35-0004. 

Additional RES information is contained in Operator's Library: 
OS/VSl RES, GC38-0330, and OS/VSl RES Workstation User's 
Guide, GC28-6879. 

Additional CRJE information is contained in OS/MFT, OS/MVT, 
and OS/VSl CRJE System Programmer's Guide, GC30-2016. 

• 

• 
Section 5: OS/VS JCL, Operator Commands, SMF, RES, and CRJE 5·\ 



PLEASE COMMENT 

Use Reader's Comment Form 
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---- ---- -- ---

c 

Job Statement 

The JOB Statement 

//Name Operation 	 Operands P/K Comments 

(' //jobname JOB ([account numberll, additional accounting information, ••• ]) P 	 Can be made manda­
tory 

[programmer' 5 name] P 	 Can be made manda­
tory 

K Requests storage typelADDRSPC~ ) ~~~ ( ] 

e 
[CLASS-jobcloss] K 	 Assigns A-O 

[CONIF((code,opecator)", ,)] K 	 Specifies a maximum 
of 8 tests 

[MSGCLASS~output class] K 	 Assigns A-Z, 0-9 

K[ MSGLEVEL=( [!J [: ~ J) ] 
[NOTlFY~user identification]2 K 	 For TSO only 

[PRTY=priority] K 	 Assigns 0-13 

[ RIF PNC( ] 	 K Restart definition 
NC ) 
NR 

[REGION=valueK] K 	 Specifies amount of 
storage space 

rESTART=(': :tepname } K 	 For deferred restart['CheCk;dl~
stepname. procstepname, K Assigns job CPU 

time limit 
[T1ME= l(~;;~tes,seCOndS)(] 

K Holds a job in job 
SCAN1) 

~YPERUN= {HOLD ~ 
queue, or, for OS/ 
VS 1 only, scans 
JCl for syntax errors 

legend:c. 	 -P-- Positional parameter. 
K Keyword parameter. 

( } Choose one. 

II Optional; if more than one line is enclosed, choose one or none. 

1 For OS/VSl only, 

2 For OS/VS2 only, 


" 	
~ 
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EXEC Statement 

The EXEC Statement 

//Nome Operation 	 Operands 

/ /fstepnamej EXEC ( ) program nome I ( 

tGM= '.,tepoame.ddoome • 


I*,.stepname.procstepnome.ddname \ ~ 

fPROC=]procedure name 

rACCTO"-(occounting information, ••• ) 1 
~ACCT. procstepnome=( accounting information, ••• ) _ 

~ADDRSPC= \ VIRT IJ . I REALI 

[COde,opera,ar) l [ I 
COND=( 	 (code,operator,stepname) r""'] EVEN ) 

(code, operator, stepname.procstepnamet ONLY 

~cade,apera,ar) J 
COND.procstepnome=( (code,operator,stepnome) " •• 

I , (code,operator ,stepnome. procstepnome) 

l 	 [,IIEVEN ]1 
_ONLY ~ 

[DPRTY==(value 1, value2)]2 

rPARM=value l 
LPARM .procstepname=-value_I 

1"·1:,,I I
I I~~


I lRD.p,a"tepname=g~c ( . 


NR .J 


IREGION=volueK I 

[T1ME= I(mioutes,secood,) ( I 

L 
11440 

T IME.procstepnome: ~ (minutes, seconds) I 
11440 I~ 

c-
Legend: 

P Positional parameter. 

K Keyword parameter. 


Choose one. 

II Optional; if more than one line is enclosed, choose one or none. 

1 For 05/V51 only. 

2 For 05/V52 only. 
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P/K Comments 

P Identifies program or 
cataloged procedure 

K 	 Accounting information 
for step 

K I Requests storage type 

I 
K ! Specifies a maximum of 

8 tests, or 7 tests if 
EVEN or ONLY is 
coded 

K 	 Specifies a maximum of 
8 tests, or 7 tests if 
EVEN or ONLY is 
coded 

K 	 Specifies a dispatching 
priority for a iab step 

K I	Po"o,h.,,, or apostrophes 
enclosing value may be 
required 

K 	 Restart definition 

Specifies amount of 
I storage space 

K 	 Assigns step CPU 
time limit 

• 

~ 

~ 

;) 

• 

~ 



f" 	 //Name Operation 

/ /lddname ]1 JD 
procstepname. 

ddname 

t' 

(' 

" 
(., 

'" 

DD Statement 

The DO Statement 

Operands Comments 

Ic. ------~----------------------~I ~K_r----------~l 
LDATAl, DLM=xx.' ~ 	 I P ~efine$ dato set in the 

I nput stream 

IlDUMMYI I P 	 Bypasses I/O operations 
on a data set (BSAM 

I pond QSAM) 

IDYNAM]2 

[AFr=ddnamel 	 Requests channel 

separation 


[COPIES=nnn] 	 For use with the SYSOUT 
parameter 

DCSo(l;" of attdbu'e,) ] Completes the data 

ddname control block
lDCB=( ,* .ddname l' I, list of attributes]) 


) * ostepname.ddname 

{ * • stepname. procstepname. ddnome 


IIDDNAME ·ddnm;e Postpones the definition 

I K of a dato set 

I IDEST=userid]' 	 Speci fies remote destin­
otion for output data set 

' DELETE ~ , KEEP 
'DElETE 

SHR l.,CATlG ,CATlG position, and condi­
I L MOD ,UNCATlG ,UNCATlG tional disposition to the 

data set 

, PASS , KEEP ) Assigns a status, dis­IIo,s~ (~~~] l l ] IK 

IDLM=delimiterl 	 Assigns delimiter other 
than */ 

dsname(member name) IK Assigns a name to a new 
dmome j'dsname(generation number) data set or to identify on 
dsname(area ncme) existing data set. An 

i.DSNAME} = &&dsnome unqualified nome is 1-8I)DSN 	 &&dsname(member name) characters, beginning 
&&dsname(area name) with an alphabetic or 
* .ddname national character. 
* • stepname. ddname 
* • stepname. procstepnome. ddname 

[ ,ALIGN] l 	 K Specifies forms control 
[FCB=(image-id , VERIFY ).oJ 1 	 information. The FeB 

parameter is ignored if 
the data set is not written

I tc03211 printer. 

Specifies whether output 
processing is to be de­
ferred or processed 
normally 

[HOUF1~~ ir 	 IK 
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DD Statement (can't) 

1/[ddCom'. orne]
procstepn 

ddnarne 

-opeCO~IOC_ 
('oc',)-- I:rDO,I 

. LABEL:"(fdata set seq 

I I 

II
: 

II 
I L 
~OUTLJM-numberJl 

IQNAMI::=process nomej 

IISEP=(ddnome, ••• )i' 

iI.r·( \TRK .\(I lSPACE 1\ CYL 

l
it (bla,kleog,h 

I 

The I)D Statement (con'tl_ 


Operands ~I Comments 


r SL l . JI j 

:AUL 'I I ,NOP Jl ['~UT l-n •I ;SUL I - PASSVlORD ' AL " VlREAD ,#1 NSL ,l: NL ' ­ I I K 

,BLP I 
I 

,LTM I
' 

II ' . ,ALX 

'l2SPACE (ABSTR,(primary qUantity,address'['~irectorYJ))
l , Index .J 

r 

I \lc,CYL,(p,lma,y ,oao'I'y[,,,,,,d",y q""tI'/[11 1JI 
SPLIT n I~ I(percent I bl0ckllOngth, (primory quontit'/ f I secondary quanti!y) 1)\ I 

pelcent 

, r ' 
II \TRK I
lSUBALLOC:- () CYL \' ,(primary [,Secor'ldary] !, dil,€-ctoryl) 

I blocklength , 

I \' ,ddcome II l 
", ,stepname.ddnome ,) I 

; I ,stepname.proc5tepname.ddname' J 
II SYSOUl-(classname ~ ; program name] [,form numberj), 

L !OUTLlMOCmbedl 

- I 
rEXPDT·yyddd l : 
LRETPD=nnnn j 

I 

'·1 iI,Ip,ima", ";eCOCda,,,] [,di,,,,a'rJI

l ,,,dex 

'CONTlGJ \[, RLSE 1 ,MXIG I, ROUND;)[ 

I [TERMo-RTll
i 

L-----. . _[_ _~_~ _ 1 
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I S'pplled,belI information 

: ~ 
I 

Limits the number of 

Iogi cal records you 

want included in the 

output data set 


Specifies the name of ~ 
a TPROCESS macro 
which defines Cl 

destination queue for 
messoge~ received by 
means of TeAM 

Requests channel separa­

tion 


I Assigns space on a 

I direct access volume 


for a new data set 


Assigns specific tracks 

an a direct access 

volume for a new data


,,' ()
ksigns space on a 

direct access volume 

for a new data set. 

Dato sets share cylinders 


I Requests port of the 
I space on a direct 
I access volume assigned 

earl ier in the job • 
I Routes a data set 

I through the output
! stream. For dassname, 

assign A-Z or 0-9 .,
Indicates thot on RTAM 

L~:=~ ____use 



DO Statement (can't) 

The DO $tatemel'lt (can't) 

I/Name Operation 	 Operands p/K Comments 

f' 
 (continued from 
 [TERMeTS[ 2 K 	 Identifies T50 user 
previous page) 

[ UCS=(character set code[: FOLD] [, VERI FY]) j K 	 Requests a special 
character set for a 
1403 printer[I 	 iunl' Odd,,,,] i,unl' coun'1"UNIT=( 	device type ,P I,DEFER.l,SEF'--(ddnome, •.• )Pt K Provides the system 

group name., J \ with unit information r 	 ) UNIT=AFT=ddname 

K Provides the system[ (~g~UME}=([PRIVATEI [;RETAINJ [;volume 'eq' J 
with volume information 

REFc-dsnome 
I,volume count] II] REF='*.ddname )(' 	 r~o'-~'" ]JREF:--* ostepname.ddname 

REF=* .stepnome. procstepname. ddname 

Legend: 

p Positional parameter. 

K Keyboard parameter.


I: Choose one. 

[I Enclosing subporameter, indicates that subparometer is optionalj if more thon one line is enclosed, choose one or more. 

[I Enclosing entire parameter, indicates that parameter may be optional, depending on what type of data set you are defining_ 

1 ForOS/VSlonly. 

2 For OS/VS2 only. 


{" 

(.., 

'-' 
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Comment - Delimiter - Null - PEND - PROC Statements 

/1 	 Operations 

11* I	Comments coded in free form. !fall comments cannot oe included 

on one statement, they can be continued on consecutive comment 

stotLments. 

The Delimiter Stete'nsnt 

/' 	 Operations 

1* or any IComments coded in free form. If all comments cannot be included on 

two chorac- one statement, they can be continued on consecutive comment 

ters de- statements. -- ­
fined by 

the DLM 

parameter. 


The Null Statement 

v 	 Operations 

----r-------------------------------~ 
V 	 Blanks. The null statement placed at the end of job control state­


ments and dota indicates thot the job is to be put on the queue of 

jobs ready for processing. 


The PEND Statement 

//Nome I Operation Comment Field 

//name I PEND Comments coded in free form. If all 

(up to 8 characters followed comments cannot be included on one 

by one or more blanks) statement, they con be continued on 


consecutive comment statements. 

The PROC Statement 

//Name Operation Operands 

//name I PROC Symbolic parameters and their correspond­
(up to 8 characters followed ing default values, separoted by commas: 
by one or more blanks) 

symbolic parm = val, symbolic parm = val 

In a cotologued procedure, the operand 
field is not optional. 

In an in-stream procedure, the operand 
field is optional. 

• 

~ 

() 

~ 

• 

~ 
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VS1 Operator Command Outlines 

" 

Operation 

{CA~CEL} ., 
{DE~NE} 

"- {DIS~LAY} 

DUMP 

{H~LT} 

{H~LD} 

{L~G} 

MODE -
.. {MO~IFY} 

{MO~~TOR} 

~ {~;.;"'l 


Operandr-l~""'""~[~oJ 111,OUTt
HOLD 

unitaddr 

devicetype 

[procnome.] identifier 


[LIST ]
PARM =membemome 

,TAPE ,OFFLINE:[:~AA·"llO"O"'I"<"''''1,DASD",", IQ[=gclossl 

N [=qcloss] 

iobnome [, HOLD] 
CONSOLES 
SQA 

[text], 

EOD 

{iobname }
Q[=inclassJ 

'text' 

RETRY fRECORD}

QUIET _ 


MAIN{RECORD}eM }
QUIET 

CONTROL{THRESHOLD} 


QUIET 


{ fdentilie'}HI,CLASS=outcIOSS]}
[procnome.] Pnn [,CLASS= jobclass] 

unitaddr !, 'text'] 


[, PAUSE= {FORMS }1{[,JOBCLASS= jobclass][, OUTCLASS=,]} 

DATASET [,OUTCLASS=,)
!JOB NAMES [, T] {

OS NAME 

SPACE 

STATUS \ 

A 


fNL'VOi.O<iOI)}[ fTORAGE}]
unitaddr,VOl= (SL,volserial) ,USE= PUBLIC 

(AL,volserial) PRIVATE 
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VS1 Operator Command Outlines (can't) 

Operation Operand 

(D ~(d;splay- operand, ..• )I,MN ~AII, K))/lM~RRTi 1REF \ 

RELEASEi iobname I
l lA \ Q[=inclossj 

id, \'text'/ 
ltext \ 

jobnome, )PRTY "'nn tr,OUT = 51 
/CLASS--c( 

DATE = yy .ddd[CLOCK:::: hh .mm.ssl 

jobname 
outclass 

jobclass 

(jobdass, RESV=nn) 

(RESV~nn) 


(JOBCLASS ~ class, OUTCLASS~s) 


(parm) 

([MODE ~{INT ~l TlME~ YESII,DEBUG ~ YESI!, BUF = nnn])[,


(INT,S) 
EXT 

[, keyword =option, . .. J. 
'It The keyword =option parometer(s) con follow after the 

last positional parameter. 

IIProcname1j: ~~~nHf;er~) 

Junitaddr l 
~~~~".:MES {

DSNAME! SPACE 

STATUS , 


' JOBNAMESI' 
\ DSNAME 

lSPACE I 

(STATUS 1 


OFF }
{ 
~~oddrtCuu Q 

~------~------------------------------------4 
SMF 

unitaddr 

'ONLINE '/
unitoddr ~ , OFFLINE 

jVARY/ J(unitaddr,unitaddr .•• )f "PATH,CUU, lONl.INE l (,
I V \ OFFLlNE( ) 
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VSl Operator Command Outlines (can't) 

Operation 	 Operand 

• 


{WRITER} 
WTR 

{ unitaddr },MSTCONS 
(I-cuu,O-cuu) 

{'unitoddr }'HARDCPY[I'CMDS ilSYSlOG ,NOCMDS 
,OFF 
,INCMDS 
,STCMDS 

{ All 1
[,ROUT= 	 NONE 

(routecode[' routecodeJ ... )} 

Unitoddr }[{,Unitaddr
({ O-cuu ,O-cuu .. ,) 


(I-cuu,O-cuu) ,(I-cuu,O-cuu) 


',ONLINE 
,OFFLINE 

,AUTH = {~~~O } 
(lSYSIl, 1011 ,CONS!) 

,CONSOLE 'ROUT={~~NE } 
(routecodel, routecodel. .• ) 

UnitOddr I 
,ALTCONS= 

{ 
~:;~~,O- cuu)) 

Fsp={~nsn} I

nnn 


BSP= DS
! LOB}unitoddr, ],JBN=iobnome] 

lSP={~} 

HOLD 

REPEAT={(nnn ,JOB)} 


nnn 
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VS2 Operator Command Outlines 

Operation 	 Operand I 
devicetype 
unitaddr 

{CA~CEL } ''''-Toe"'ll''''']r"'" } 	
Q 

jobname 	 ,IN [=i I 

,OUTI=,l 


rO~TROL} C, D,idd[,L=cc] ~~ 
SQA 

A 

T 


,GRAPHIC

1
OFFLINE 

U 	 ,TAPE [, ONLINE] I,cuul Lnnni 
,DASD '[" 	 ~. 
,UR{DISbLAY} 

CONSOLES 
jobname 
R 
QI=qclonl 
N[=qclassl 
C,K 

DUMP COMM=(convnent) 

{H~LT } EOD 

{H~LD} { ~(=inclcssl } 
lobname 

{L~G} 'text' 

STATUS 

RETRYll{RECORD}
' 	 QUIET 

MODE MAINI I{RECORD} , 	 QUIET 

CONTROL I I{THRESHOLD} 
, 	 QUIET r 

,CLASS=lobclass~_.l"""'''" \.~- l
{MOFDIFY} r-·'"· 	 } 
!II' 

{FORMS }
,PAUSE= DATASET 

~ JOBNAMES I, T] ~ DSNAME{MO:~TOR} SPACE 
STATUS r 
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VS2 Operator Command Outlines (con't) 

Operation 

{MO~NTI 

~RT} 


~LY! 

~LY! 
(used for 

DUMP) 

Operand 

j ·t dd !{:,VOL=(SL"erial)}[ lSTORAGE} Judnl,a r , VOl=(Al,serial) , USE= PUBLIC 

eVlcename , VOL=(NL,serial) PRIVATE 


{ :~display-ap.rand, ••• ) [,L= {~~J] } 
?[=indassl /

l lobname ~ 


id,['Jtext['J 


{ ~TOR=(startaddr,endaddr, ••• )[,SDATA[} 
SDATA 

1,PRTy=nn }
jobname 	 ,ClASS=c [,OUT=sJ 


, PRTY=nn, CLAS5=c 


DATE=yy .ddd[, CLOCK=hh .mm.ssl 

procnane[.identifierJI,cuul [,valumeserialll,parmvalueJ 
I, jobnameJI,lSQA=nn] l,keyword=aption",.J 

I.iclentifier] " lcuu], Ivolumeserlal] I [, ( [ MODE=
IClTF 	 / 

n~~,S)~ ] 

1----\-,.----;-- _.. 

~~~~ES ~ 
SPACE 
STATUS 

~ 

OFF }

{ ~~taddr, cuu 

SMF 

unitaddr 

lGTFSNP \ 
[,8UF=nnnl [, TlME= l~E~( {DEBUG: l~~(] )] [, REG=nnnl 

~ [procname.]identifier l 
I jobname ~ 

( { O-cuu 
(l-cuu,O-cuu) 

AUTH­
, 

,CONSOLE [ ,ROUT­

-----------~ 

Unitaddr } [{,Unitaddr }] 

,ALTCONS- { O-c:uu 
(I-cuu, O-cuu) 

Section 5: OS/VS JCL, SMF. and CRIE 5 ·13 

,O-cuu ••. ) 
, (I-cuu,O-cuu) 

INFO
{ ALL }([SYSII,IOII,CONSI) 1 

ALL 
NONE 

{(rauteCade[,rauteCadel ... ) } 
Unitaddr } 



r 

VS2 Operator Command Outlines (can't) 

Operation Operand 

lV~RY\ \ unitaddr t J'ONLINE,OFFLINE 
/ (unitoddr,unitaddr ... ) \ ,PATH,cuu, )ONLINE t ~ 

OFFLINE ~ 
\ VARY} 
) V \ 

)un;todd, 1 ,MSTCONS 
(1-cuu,O-cuu) \ 

\VARY I ~unitoddr ~ , HARDCPY
i V ; SYSLOG ,NOCMDS I 

OFF '[r~' 1 "; INCMDS ) 
, STCMDS 

,ROUT" NONE[tL IJ
(routecode [, routecode J••• ) t 

l WRITELOG tI W l'CLOSE I\ • 

5-14 OS!VS Programmer's Reference Digest 



-----------

Definitions of Substitutional Operands 

comment 
-

cuu 

devicename 

devicetype 

.-: 

an area on a graphics console. 

one input (A-O) or output (A-Z, 0-9) class. 

console identification number. 

one to fifteen job classes (A-C) without priorities._--------1 
a 1-100 character identifier. 


the channel and unit address (cUU} on an I/O device. 


a device that was specified, such as 231401 or 231400. 

a unit type, such as 2540 or 1403, of the output device to be used. 

a four digit decimal number indicating an error count. 

.....·"-h-h-.-m-m-.'-'---h-ou-,-(-OO-23), minute (00-59), and second (00-59). 
~-------------- ------------~ 

idd 

identifier 

inclass 

l-cuu,O-cuu 

jobclass 

iobname 

keyword "'option 

outclass 

O-cuu 

a single input closs. 


a two digit identifier that is identical to the identifier included in the 

system message. 

a three digit identification number of the status display. 

a unique one to eight character alphanumeric nome that starts with a 
letter and identifies one task started by a cataloged procedure. 

one to four input queue classes. 

the channel and unit addresses (cuu) of the input (I-cuu) and output 
(O-cuu) devices that make up a composite console. 

one to fifteen job classes (A-O). Priority of processing is from left 
to right. 

the name of a specific problem program that appears on the JOB 
statement, 

any val id keyword/option combination that may appear on a DD 
statement. 

a single digit decimal number. 

a two digit number from 00 to 03. 

a one to three digit decimal number.-------------------" one to eight output classes (A-Z,O-9). 

the channel and unit address (cuu) of an output only console. 

parm ;_nf_o_'m_o_';_on_,_o_f;-variable format, to be passed to a problem program.f-'-______ 
Pnn a partition number (POO-P1S). 
~-----------

procname the name of a cataloged procedure that resides on SYS1.PROCLIB. 

~;--------o-ne-t-ofoue queue cio"e, (A-Q fo, ;nput queue" sour foe the outpu'qclass 
queue, HOLD for the hold queue). 

routecode a system-to-operator message routing code, ________--1 
a single output class (A-Z,0-9). 

tl 

J
text information of extremely variable format. 

tttt a four digit decimal number indicating an hour limit. 

unitaddr the channel and unit address (cuu) of an I/O device. 

volserial the volume serial number of a disk pack or magnetic tape. 

a recording mode: either R (record) or Q (quiet). 

yy.ddd the year (60-99) and Julian day (000-366), 
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SMF 

SMF 

SMFDEFlT parameters 

JWT=nnn 

[ BUF=nnnnnJ 

SID=xx 

MDL=nn 

[ OPI={~~}] 

[MAN={~~~E}] 
[ PRM={vOI .er no }] 

(,dev oddr) 

[ ALT={ vol .er no }] 
Cdevaddr) 

1- collect system & job info 
2- collect system, job, & job step info 

0- no data set or DASD info 
1- collect DASD info 
2- collect data set info 
3- collect doto set & DASD info 

0- no temporary doto set info 
2 - collect temporary data set info 

NO- no exits 
YE5- take exits 

nnn- wait state time limit in minutes 

nnnnn- buffer size in bytes (max for VSl is 2048, 
for VS2 i. 8192) 

xx - system type 

nn - user system identification •YE5- operator allowed to modify parameters 
NO- operator not allowed to modify parameters 

NONE- no records to SMF data set 
USER- only ",er record. to SMF dota .et (type 128-255) 
ALL- all record types to SMF data set 

vol-volume serial number of SMF volume 
dey-device address of SMF volume (cuu) 

vol- volume serial number of alternate volume 
dev-device address of alternate volume 
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RES Central Operator Commands 

Operator commands that require no modification for RES. These 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 
DISPLAY 
HOLD 
MODIFY 
MONITOR 
RELEASE 

·Command not valid from workstation. 

New operator commands for RES. 

LlSTBC 
LOGON 
LOGOFF 

Section 5: 

REPLY 
RESET 
START" 
STOP 
STOPMN 
WRITER 

ROUTE 

SEND 
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RES Central Operator Command Outline 

Operation Operand 

,IN(=inciassIHOLDl{IJBN=ljobname ["~'H""H'~".';"J},OUTI=ou'clossIHOLDI 

ICA~CEL ! 
{IDEVOj;d }

unitaddr I, USER=useridl 
devicetype 

~ [obnomel, HOLD] ( 
,ALLQ 


lQI'"qi;s,] i )[,USERousedd]

Ni"ql;s.] 

USER[,L . ] 
=usend 

R [, USER=userid] 
I DISbLAY! ,ALL 

ACT I,L] 
INACT •

RT, lr' l !TERM :term-id 
lonnn.ooml,nnn.oom, •• ) 

1[obnomel, uSEROUSerid]}IH~LD ! Qlolis'] 

I Ll~!BC ! INOTICES] I,MAILouserid] 

LOGON CENTRAL [lpassword] [pROC(procnomeH 

LOGOFF {CE~TRAL }
userld 

. fOFDIFY! Iprocnome.], tARTSTOP } 
0 
1~LL ) I \ 

RESTART n, ... 

IMO:~TOR! SESS[, T] 

f [obnomel, USEROUSerid]}I REL!ASE ! Q[olis.] 

IRE:LY! (R]msgno, 'text' 

jobname[, PRTY=pp] [,CLASS=dass] (,OUT=outciassl IREi ET ! 

, USER=userid 


JBN=jobnome[, USER=useridJ 

IR~gTE ! 1'".~""" l"~'-'o,-,
f!~~=iobname }, GROUP=list[, USER=userid] 

I,DESTouse,;d] [HOLDo l~~}] 
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RES Central Operator Command Outline (con't) 

Operation 	 Operand 

LOGON)[", I~" !
1SES~D f me$Sagena [: ~:~HE ] 

,ALL ,NOW ­

I 

)
'text' [uSER~(U,e';d" •. ) J[LOGONJ 

,OPERATOR=route-code SAVE 

~ pcocnome[. ;d[ ( 

) S 

{~t;} [.idj,USER=userid 


J STOP ( 5blank I. 

) P I 


(START} 

[procnome. jid !, USER=userid \ 

STOPMN SESS 


FSP= {~~} 

1cb, (
BSpo 	 DS 

JOBI 

lJWRITER} 
WTR unit, LSP= {~} [,JBN=jobnamej [, USER=useridl 

HOLD 

REPEATo{;;~n, JOB)} 

.. 
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RES Workstation Operator Command Outline 

Operation 	 Operand 

1I, DUMP] ],ALL] ~ 
,INI={inclas.1 HOLD)]{CA~CEL} 1".~,,-. ,OUTI={ou.clas. I HOLD)] ~ 

IDEY=] id ! 
{ DIS~LAY } 


QI=qi;s'] 

NI=qlis.]r~""o," } ~ USER [,L ]

=-userid 

j HOLD } jobnamel H 	

•f L1STBC } l NOTICESI,MAIL] ] 

l LB MAILI, NOTICES] 


jL~G } 'text' 

LOGOFF 

LOGON 	 useridVposswordJ TERM(term-id) 

IPROC(procnome)] 


[NOTICES ] [MAIL ]
NONOTICES NOMAIL 

l'Procnome.]idl,CLASS=i;s.] I,PAUSE= )iORMS T~] }{ MO~IFY l DATASET 
\ procname. Pnn, 'data' 

j MO~~OR} JOBNAMESI, T] 

{ REL~SE } jobnome 

{ BLANK}{REPLY ( msgno , '·text' 

R J ,text 
 P 

{,PRTY=PPI,CLASS=Ou.Clo..l\{RE~ET } iobnome ,CLASS=ou'clossl, PRTY=pp]j 

[, OUT=outclassl 

{JBN=iobnOmel,GROUP=liS.] \ 

ALLI,GROUP=i;s']
{R~~E } 	

.~ 
GROUP=list ' 

[, CLASS=outcioss] L DEST=userid] 
I, HOLD=(yES INa)] 

{SEND \ 

SE j 
 ,·"tm~'"·'''''-".H~~"lll 


t OPERA TOR=route-code 
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RES Workstation Operator Command Outline (con't) 

Operation Operand 


{S~OP} [procname. lid 


STOPMN JOBNAMES 

,FSP= {DS I nr.} 
. ,BSP= (DS I JOB I nbs}l'"~' (t:;;:R! unit ,REPEAT=' {nnn I (nnn,JOB)} ~ 

,LSP= (n I C) , 

[, JBN=iobnamejI 

• 
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Definition of Substitutional Operands - RES 

class 

data 

devicetype 

;d 

incloss 

iobname 

list 

msgno 

n 

(n, ••• ) 

nnn 

nnn.aam 

nbs 

nfs 

outclass 

password 

Pnn 

pp 

procname 

qlist 

rdr 

route-code 

term-id 

text 

unit 

unitaddr 

userid 

wlr 

specifies an input or output class. 


specifies information to be passed to the procedure. 


specifies a device type (for example, PRl). 


specifies any unique one to eight character nome that starts with 

a letter (except for Pnn or All). 


specifies on input queue cioss. 


specifies the name of a specific problem program. 


I. 
1;1 

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), 


specifies a single digit decimal number, or a list of numbers. 


specifies a decimal digit from I to 255. 


nnn specifies a workstation (1-200), ao identifies a device type 

(RD, PR, PUl, m identifies a particular device. 

specifies a decimal digit from 1 to 100 (indicates the number of 
pages to be backspaced). 

specifies a decimal digit from 1 to 255 (indicates the number of 
pages to be spaced forward). 


specifies an output class. 


specifies an assigned sequence of one to eight alphameric 

characters. 


specifies the VSl partition number in which the procedure was 

started. 


specifies numerical priarity (decimal number from a to 13). 


specifies the name of a cataloged procedure. 


specifies one to four queue classes (A..O for input queues l SOUl 
 J 
for the output queue, HOLD for the hald queue). 


specifies the name of the reader procedure being started. 


specifies a value which identifies a central console. 


specifies a unique number (1-200) assigned to a workstation. 
 ~ -specifies information to be entered in response to a message. 


specifies the symbolic unit address (far example, PR1) of an I/o device. 


specifies the channel and unit address (cuu) of an I/O device. 


specifies an assigned sequence of ane ta seven alphameric characters. 


specifies the name of a writer pracedure being started. 
 ~ 
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CRJE Macro. 

Name Macro 

[name] CRJELINE 

Name Operation 

name CRJETABL 

Operands 

00"""_0, '"~,,~-r'~ t"!}~ 
[ 'LERB=([;~~e'IJ[,;n~ge,] Int~ge'3] ['ngr'4 ) ] 

\ 1050,ADDR=cha'1 [ \BCD D 
,TYPE= (2740-1 ,CODE= tORRES 

2741 EBCD 
" - ­

[, FEA TlllE= ([DIAL] ,[INTERRUPT])] 


~ONLNT =l~~ (J 


Operands 

JOB=integer I USERS: integer, SYSCRJE= character 
[,JOBEXJT=routine name] [,ONEXIT=routine name] [,OFFEXIT=routlne 

name] 

~BUFNO= {InTer} [,MSGNO= h~e,}] ~BROCST=h~er}] 

~OUTNO= {lnJEer}] [, MSGRC= {ln1ger}] 

[,ALIAS=(commond nome,olias, ••• )] [,USRMCMD=(command, ••• )] 


[, USRSCMD= (subcommand, ••• )] [,CMDEXIT=routine name] 


~PLl LNO= l':;-90r!J [-FORTLNO= l"19o'!J 

Operands 

[userid,paslword, ••• ] 
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CRJE Terminal Command Formats 

CRJE Terminal Command Formats 

COMMANDS 
1. CANCEL 

2. CONTINUE 

3. DELETE 

jobname Q 
[HIERE] ]

iH'GiN] 

N [EXT] 


dsname 

[NEW][NUM ][SICAN] ]
4. EDIT dsname OLD NONUM NOS I CAN] 

Q[;~~lfr)lJ
DSLIST 
CLIST 
DATA 
TEXT 

[ L liST] ]
5. EXEC dsnome NOL liST! • 
6. LlSTBC 

7. L1STDS dsname[SITATUS]] [H IISTORY]] 

8. L1STLIB [S [TATUS]] [ H [ ISTORY] ] 

9. LOGOFF 

10. 	 LOGON use rid/password 

[A [CCT] (accounting information)] 


[BC ] [MISGIDI ]
NOBC NOM [SGID] 

11. OUTPUT job name ISMSG I 

["'''""_''') [N lOW)L[OGON]l]
12. SEND 'text' 

o [ PERA TOR] (i nteger) 
13. STATUS [jobname] 

14. SUBMIT dsname ••• 

15. TABSET [num"'J~N[PUT] ]OFF OUT [PUT] f,) 
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Edit Subcommands 

EDIT SUBCOMMANDS 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

~ 9. 

10. 

11. 

12. 

13. 

14. 

linenum [c, text I 

CA [NCELI jobname 

C [HANGEllinenum [linenuml 
c, text 1 Mext2 C, [ A [llil 

D [ELETEI [Iinenum [Iinenumll 

END 

[ [increment] I11Jl1 [~[ROMPTI ][
I [N PUT] Ii nenum R ~ NOP [ROMPTI 

[ NUM ] 
l [1ST I [linenum [Iinenum II NONUM 

{ dsname} 
M[ERGE] * [Iinenum linenuml [Iinenuml 

[ Iinenum [inCrement JJ 
REN [UMBER].!.Q .!.Q 

S [AVE I [dsnamel [K [Eyl (keY~bN 

SC [AN I [linenum [Iinenuml LOFF J 
u [SERI (userid)[N [OWl ] ] 

[ L [OGONI 
SEND 'text' 0 [PERATORI (integer) 

{ dsname}
SUB [MIT I * ••• 

TAB [SET] [num"'J [IN [PUT] J 
OFF OUT [PUTI 
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r Session Management Commands 

SESSION MANAGEMENT COMMANDS 

Command Function 

LOGON To identify the user and initiate his session. 

LOGOFF To terminate a session. 

DATA MANAGEMENT COMMANDS 

General 

Command Function 

DELETE 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 Abbreviation Function 

INPUT To insert and/or replace lines in the active set. 

DELETE 0 To remove lines in the active data set. 

Implicit To enter or delete lines in the active data set. . ' 
CHANGE C To replace character strings within lines of the 

active data set. 

MERGE M To combine another data set with the active 
data set or to copy lines from one place to 
another within the active data set. 

RENUMBER REN To reassign line numbers to the lines in the 
active data set. 

LIST L To display lines of the active data set. 

SCAN SC To request a syntax analysis of PVl or 
FORTRAN source language statements in the 
active data set. 

SAVE To store the active data set in the user's 
library. 

END To terminate creating and updating operations 
and to delete the active data set. 

JOB PROCESSING COMMANDS 

Command Function 

SUBMIT 	 To enter a job into the VS job input stream. (Can also be used 
as an EDIT subcommand; it can be abbreviated SUB when used 
as a subcommand.) 

OUTPUT 	 To request CRJE SYSOUT output of a conversationally -submitted 
iob• 

CONTINUE 	 To resume output listing that was previously interrupted. 

CANCEL 	 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 	 Function 

LlSTLIB 	 To obtain the name and characteristIcs of every CRJE data set 
in the user's library. 
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Status Information (can't) 

STATUS INFORMATION COMMANDS (cont.) 

Command 	 Function 

LlSTDS 	 To obtain information about a particular CRJE dato set in the 
user's library. 

STATUS 	 To obtain information about jobs the user has submitted. 

MESSAGE COMMANDS 

Command 	 Function 

SEND 	 To send a message to the central operator or to another terminal 
user. (Can olso be an EDIT subcommand.) 

.., LlSTBC To request the broadcast messages. 

TABSET COMMAND 

Command 	 Function 

TABSET 	 To indicate the tob settings ot the terminal. This command 
affects all input and output and con be either a command or an 
EDIT subcommand. (Can only be abbreviated - TAB - as a sub­
command.) 

EXEC COMMAND 

Command 	 Function 

EXEC 	 To execute a sequence of commands contained in a CRJE dato 
set. 

CRJE INSTALLATION VARIABLES 

The following functions, restrictions, and assignments are determined by the 
central installation when the system is generated. 

ADDITIONAL COMMANDS AND SUBCOMMANDS 

The installation may odd 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 olios may be used for a command and CJ sub­
command, but it cannot be used for two commands (if in command mode) nor for 
two subcommands (if in edit mode). Either the CRJE name or the installation alias 
is recognized when entered from a terminal. 

EXIT ROUTINES 

Routines may be provided by the installotion to check the accounting informotion 
on LOGON commands, to check JCL"statements of jobs submitted for botch 
processing, and to obtain occounting information when a user logs off the system. 
An installation routine may reject a LOGON command and may terminate a job 

~ L'_u_bm_;_ss_;o_n_.________________________________________________J 
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Syntax Checkers 

SYNTAX CHECKERS 

The installation selects what syntax checkers, if any, ore 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 CI limit on the number of lines one statement can 

span and still be scanned as a complete stotement by the syntax checker. 


USERID/PASSWORD 

The installation assigns userids and passwords to authorized terminal users. 

CRJE SYSOUT CLASS 

The system output closs 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 mare jobs 
are accepted until some of the existing jobs are cancelled or their output is 
returned. 

MAXIMUM NUMBER OF MESSAGES 

The installotion determines the number of messages that con be maintained by the 
system ot anyone time. This includes messages waiting for delivery at logon 
time and messages currently being processed. 

ROUTING CODES FOR MULTIPLE CONSOLES 

If the central system supports multiple consoles, the installation specifies a 
routing code for each console. A user may direct a message to on operator at a 
particular console by specifying the routing code for that console. 

ON-LINE TERMINAL TEST 

The installation determines whether or not the BTAM On-line Terminal Test 
facility is provided. This facility provides tests that can be used by the terminal 
user os a start-up procedure or by the customer engineer for terminal checkout 
and diagnosis of terminal fatlure. 
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System Operator Commands for CRJE 

Operation Operand 

BRDCST ~ nnnn/'text' I 

C, 'text' 


tnnn ~ 
DELETE 

Operation Operand 

CENOUT C, J=jobname, C=closs 

Operation Operands 

[procnome.] identifier, {~} = (address, ••. )lM~DIFYI 

Operation Operand 

MSG C ~M='text' [, IJ=:userid [,Q 1 } 
D=userid 

Operation Operands 

SHOW 
USERS [,user;dJ{"" '.'o~'" 1
ACTIVE [,NUMBER[ 

C 	 BRDCST 
MSGS [,usedd J 
LERB [, lineaddress] j
SESS [,userid] 
SESSREL [,userid] 

Operation Operands 

{ST~RT } pracname.identifier"'(fORM }{:ABNO})
NFMT ,NORM 
NONE 

Operand 

[ procname, J identifier 

Operation Operands 

USERID C, 	 ilA [DD] !~ (userid,password) } 
D IfLETE] 

S [UPPRESS] 

R [ESUME] 
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PLEASE COMMENT 

Use Reader's Comment Form 
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Section 6: linkage Editor and Loader 

Linkage Editor 

JCL Statements 6-2 

PARM= Options and Defaults 6-3 

Incompatible Job Step Options 6-5 

Linkage Editor Return Codes 6-5 

Linkage Editor Control Statement Outlines 6 -6 

Linkage Editor Record Formats 6-6 

Linkage Editor Capacities 6-7 


Loader 

JCL Statements 6-7 

PARM= Options and Defaults 6-8 

DO Statement Considerations 6-9 

Loader Macro Outlines and Parameters 6-\ 0 

Loader Return Codes 6-11 

Virtual Storage Requirements 6-12 


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 Execute Statement 

Execute Statement: 

PARM='options' 

options are: 

HIAR - hierarchy format; may be specified, but ignored as unsupported ~ byOS;\IS1. 

SCTR - scatter loading; may be specified, but ignored as unsupported 
by 05;\151 . 

DC - downward compatable; only needed when max record size re­
quired or grouping of output load module CSECTs not desired. 

NE - not editable; 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 module. 

OVlY - 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 - refreshable; all CSECT must be refreshable or REFER is ignored. 

TEST - test; for TESTRAN or the TSO test command. Modules using 
TESTRAN should not be marked RENT, REUS, or REFR. 

XCAl - exclusive call; must be specified with OVLY. 

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 suppl led. 

ALlGN2 - align on page boundary; used with PAGE or ORDER with P 
operand statements to cause alignment of CSECTs on 2K page 
boundary. Default is 4K alignment. 

SIZE= - size; valuel is virtual storage available for linkage 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. 

DCBS - allow specification of DCB for SYSLMOD - block size must be 
specified in DeB parameter of SYSlMOD DD statement. 

LIST - list I inkage editor control statements; statements appear in 
card-image format on diagnostic output data set. 

MAP - map the output module; the map appears on the diagnostic out­
put data sef. 

XREF - produce cross reference table; cross reference table, including 
map, appear on diagnostic output data set. Map cannot be 
used with XREF. 

TERM - print diagnostics on data set specified by SYSTERM DD 
statement; if SYSTERM DD statement is not included, TERM 
is ignored. 
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Linkage Editor Execute Statement (con't) 

PARM default attributes for the linkage editor: 

not overlay 

not tested 

block format 
not refreshable 
not re-enterable 

not serially reusable 


Execute Statement: 

REGION paraneter 

REGION=value - if SIZE= was specified in PARM, REGION value must 
ot least value 1 +BK. 

• 
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Llnkqe Editor Incompatible Job ItIpa/RltUrn Codes 

"'.:;. 
r--

o 
"",,, 
~ 

,......0­r-- r-­
~ 

x ~" 
"'~....x v" ....<.;x x ~~....x G".... 

X '? 
",'" 

X 
X X X &" 


i' -:;;"" 

",G ~" 

0" 
G 
~ ~", 

.$-.... ~ 
X Go, 

I ~ #' :>. 
I I ,,'<: 00~ 
I I I ~ 

Inc,,",potibl. Job Step Optlons for the Linkage Editor 

Linkage Editor Return Codes 

Return Severity 
Code Code Description 

00 0 	 Normal conclusion. 

04 1 	 Warning messages have been listed, execution should be 
successful. For example, if the overlay option is specified 
and the overlay structure contoins 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 
library doto 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 on 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 level F linkage editor cannot handle the 
blocking factor requested for SYSPRINT, a return code of 16 
is issued. 
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Linkage Editor Control Statements 

Operation Operand 

mbolt H,symbol ]ALIAS 
external nome , external name 

CHANGE external symboHnewsymbol) [, external symbol(newsymbol), •.• J 

ENTRY external name 


IDENTIFY csectname('dota') [, csectname('data') ] ... 


INCLUDE ddname[(membername[, membername J ... )]

Lddname[ (membername [, membernameJ. .. )] ... ] 


INSERT csectname[,csectname, •.•J 

I ddname(membername[,membernome, •••]) } 


LIBRARY ) (externalreference[,externalreference, ••.J) , ... 

*(externolreference[, external reference, •.•J) 


NAME membernome [(R)] 


I common mea nome l [ I common area nome l ]

ORDER 
 1 [(P)] '1 [(P)] ••• 

csectname \ csectnome ) 

OVERLAY symbol [(REGION)] 


f common area name} [, f common area name} ] ••• 

PAGE 
 t csedname l csectnome 


{csectname-I [(csectnome-2 l]}, ... 

REPLACE 


entry name 

SETSSI xxxxxxxx 

Linkage Editor Record Formats 

The following record formats ore used with the linkage editor: 

The records ore fixed length. 

FB The records are fixed length, and blocked. 

FBM The records are fixed length, blocked, and contain machine 
code control characters. 

FBS -- The records are fixed length, blocked, and written in standard 
blocks. 

FM -- The records are fixed length and canto in machine code control 
characters. 

FS The records are fixed length and written in standard blocks. 

U The records are undefined length. 

UA The records are undefined length and canto in ASCII control 
characters. 
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Linkage Editor Capacities 

Function 	 Capacity 

Virtual storage allocoted (in bytes) 	 64K 

Maximum number of entries in composite external symbol 

dictionocy (CESD) 
 558 

Maximum number of intermediate text records 372 

Maximum number of relocation dictionary (RLD) records 192 

255Maximum number of segments per program 

Maximum number of overloy regions per program 4 

Maximum blocking factor for input object modules (number of 

SO-column card images per physical record) 
 101 

Maximum blocking factor for SYSPRII"-JT output (number of 121­
character logical records per physical record) 
 101 

On IBM 2314, 2319 
Storage Facility 30722 

Output text 
On IBM 2305-2 Fixed Heod 

record length Storage Facility 	 30722 
(in bytes) 

On iBM 3330 Disk Storage 
Facility 30722 

1	From 74K to 9999K for valuel of the SIZE option, the blocking factor for input 
obiect 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 t on a 3330, 
12288 byte records are written when value2 is at least 24576. 

Loader JCL Statements 

Iiname JOB parameters (optional) 

Iiname EXEC PGM=-LOADER , PARM= (parameters)
I 
IISYSLIN DD parameters


iI IISYSLIB DD parameters (optional) 

/ISYSLOUT DO parameters (optional) 
IISYSTERM DD parameters (optional) 
II (optional DD statements and data required for loaded program) 

Input Deck for the Loader -- Basic Format 

loader EXEC Statement 

The three loader names are: 

1. LOADER 
2. HEWLDRGO 
3. IEWLDRGO 
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Loader Execute Statement 

MAP. 	 The loader produces a mop of the loaded program that lists external names 
and their absolute storage addresses on the SYSLOUT dota set. (If the 
SYSLOUT DD statement is not used in the input deck, this option is i9­
nared .) 

NOMAP. 	 A map is not produced. 

RES. 	 An automatic search of the I ink pock area queue is to be made. This 
search h always made ofter 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 link pack area queue is to be made. 

CALL. 	 An automatic search of the SYSLIB data set is to be made. (If the 

SYSLIB DO 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 made. 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 wilt not try to execute the loaded program if a severity 2 
error condition is found. 

SIZE:;;;;size. 	 Specifies the size, in-bytes, of dynamic main storage that can be 
used by the loader. 

EP :;;;;nome. 	 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 on input module. For FORTRAN, 
ALGOL, and PL/I, these entry points must be MAIN, IHIFSAIN, 
and IHENTRY, respectively. 

PRINT. 	 Informational and diognostic messages are produced on the SYSlOUT 
data set. 

NOPRI NT. 	 Informational and diagnostic messages are not produced on the 

SYSLOUT doto set. SYSLOUT is not opened. 
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Loader Execute Stetement (can't) DD Statements 

TERM 
Numbered diagnostic messages are to be sent to the SYSTEM data set. The 
SYSTEM data set can be used to replace or supplement the SYSLOUT doto set 
at any time. (If the SYSTEM DD statement is not included in the input deck, 
this option is ignored.) 

NOTERM 
Numbered diagnostic messages are not to be sent to the SYSTEM data set. 

Unless otherwise specified with the LOADER macro instruction during system

G generation, the default options are: NOMAP, RES, CALL, NOLET, SIZE=100K, 
and PRINT. The default options NAME==**GO and NOTERM cannot be changed 
during system generation. 

DD STATEMENTS 

The following considerations apply to the DeB porameter of SYSLIN, SYSLlB, 
ahd 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 are ignored. 

• 	 RECFM =V is not accepted. 

• 	 RECFM oFDSA is always assumed for SYSLOUT. 

• 	 If RECFM is omitted, RECFM of is assumed for SYSLIN and SYSLIB. 

• 	 If BLKSIZE is omitted, the value given to LRECL is assumed. 

• 	 LRECL==I21 isassumedforSYSLOUT. 

• 	 If OPTCD =C is used to specify chained scheduling, on additional 2K 
(2048 bytes) of main storage is needed in the user1s region if the necessary 
data management routines are not resident. 

QNote: 	The SYSTERM data set wi II 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 DO statements used by the loader, any DO statement and 
data required by the loaded program must be included in the input deck. 
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Loader Macro 

Nome Operation Operand 

[symbol] EP= loadernome 

{LINK } PARAM==(optionlist [,ddname list 1 ) 
ATTACH VL=l 


{LOAD} 
 EP= loodername •
XCTL 

Macro Instruction Basic Format 

Loader Macro Parameters 

EP 
specifies the symbolic name of the loader. The entry point ot which execu­
tion is to bedin is determined by the control program from the library direc­
tory entry. 

PARAM 
specifies, as a sub list, address parameters to be passad to the loader. The 
first rullword in the address parameter I ist contains the address of the option •
list for the looder 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 fonn, 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 

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 fonnat of the ddname list is identical to the format of the ddnome list 
for invoking the I ink age editor; the a-byte entries in the I ist are as follows: 

~ Alternate Name For: 

1 SYSLIN 

2 not applicable 

3 not applicable 

4 SYSLIB 


not applicable 
6 SYSLOUT 


7-11 not applicable 

12 SYSTERM 


VL 
specifies that the sign bit is to be set to 1 in the last fullword of the address 

L-___p_a_ro_m_e_te_r_l_is_t.__________________________________________~ ~ 
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Loader Retu rn Codes 

Loaded 
! Looder 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 on 
error during execution, but no error occurred during 

8 (LET) 0 execution of the loaded program. 

0 4 	 Program loaded successfully, and on 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. 

Program loaded successfully I and an error occurred0 8 
during execution of the loaded program 

4 8 The loader found a condition that may cause an 
8 error during execution, and an error did occur during 

8 (LET) 8 execution of the loaded program. 

8 	 The loader found a condition that could make exe­
cution impossible. The loaded program was not 
executed. 

Program loaded successfully, and an error occurred 
0 12 during execution of the loaded program. 

4 12 The loader found a condition that may cause an 
12 error during execution, and an error did occur 

81LEn 12 during execution of the loaded program. 

12 	 The loader could not load the program successfully, 
execution impossible. 

0 16 	 Program loaded successfully, and the loaded pro­
gram found a terminating error. 

• 
4 16 The loader found a condition that may cause an 

16 error during execution, and a terminating error was 
8(LET) 16 found during execution of the loaded program. 

16 	 The loader could not load program, execution 
impossib Ie. 

lError diagnostics (SYSlOUT and/or SYSTERM data set) for the loader will show 
the severity of errors found by the loader. 
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Loader Virtual Storage Requ irements 

Approximate 
Me in Storage 
Requirements 

Consideration (in bytes) Comments 

Control 400 -­Loader \ -
Code I 	 -­Processing 13250 

Do ra Management 6K 	 BSAM 

Object Module Buffers BUFNO(BLKS1ZE+24) Concatenation of 
and DECBs different BLKSIZE and 

I BUFNO r.1ust be 
considered. (Minimum 
BUFNO=2) 

load Module Buffer and 304 --
DECBs. 

SYSTERM DCB 312 	 Allocated if TERM 
Buffers, and DECBs 	 option is specified 

SYSLOUT Buffers BUFNO (BLKSIZE + 24) Buffer size rounded up 
and DECBs to integral number of 

double words. •
(Minimum BUFNO=2) 

Size of program being Program Size Program size is 
looded restricted only by 

available virtual storage 

Each external relocation 8 -­
dictionary entry 

Each external symbol 20 -­
Largest ESD number 4n Allocated in increments 

n is the largest ESD of 32 entries 
number in any input 
module 

Fixed Loader Table Size 1260 	 Subtract 88 if NOPRINT 
is specified 

System 1600 -­
Requirements 
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4lJ STAM 
Macros 7-2 
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2715 User-Table Macro Instructions 7-9 
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TCAM 
Macros 7-13 

~LA Operator Commands 7 - 19 
.., Devices Supported 7-21 

TSO/TCAM 

Macros 7-25 


Source Publications 

Detailed information about STAM and TCAM is contained in these 
publications: 

• OS/VS BTAM, GC27-6980 

• OS/VS TeAM Programmer's Guide, GC30-2034 

• OS/VS2 TSO Guide, GC28-0644 
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BTAM Macros 

Name Operation Operand 

[symbol] AS 	 ID=absexp[, AS GRO UP=symbo I] 2715 ONLY 

[,DEGROUP=(symbol,absexp)[ 
 } Q

[symbol] ASCTR 	 ID=absexp, 

HIGHCTR=absexp, 


ROUTE=( [{~rSUK } ] 
2715 ONLY 

I,LOG] 
I,ASLOG] ) 
I,EXTRALRMI 
I, NEXTAS=absexp] 

[symbol] ASLiST 	 device-code, NORM=absexp 

[, LENGTH=(absexp I ,absexp2)] 


2715 ONLY [, DIGIT=(absexp I, absexp2, absexp3)] 

[, ENTRY={-!,,}] [,MSG='text'] !
(Omit) ASMTRTAB 	 tablenome, ... 

[symbol] CHGNTRY 	 listaddr, listype, listposition, 

numchars, action 
 •

[symbol] {OPEN} ({deb}, ... ) [MF=L ]

CLOSE MF={E, listname) 


Isymbol] CONFIGUR [ CORE={~ }] [, pc={ ~~ }] } 2715 ONLY 

[symbol] CTRGROUP 	 ctrno, 
[sro], 

[cttest], 

ID=absexp 

I. SROE NAB={ NO} I 2715 ONLY 

YES 

I CTlNIT=\ NULL ~], NCT 

( UNASP 1 
[symbol] CTRLlST DEVCOD={U 

CTRADR={ IMP}
EXP 

CTRRD={SINGLE} 
GROUP 

CTTEST=\NULL t
SETNCT 2715 ONLY 

( SETUNAS 
RESET 

SET 
READSET 
READRST 
RDRESID 
NuLL 

[,MSG='text'] 

mOT~ I 
[symbol] CTRSCHED 	 sched, •.. } 2715 ONLY 

DATAMGT ACSMETH=BTAM 

symbol DCB 	 keyword operands 
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BTAM Macros (con't) 

Nome Operation Operand 

[symboll DEULIST [D I GIT=(obsexp 1, obsexp2)1 
[, LENGTH=obsexp 11 2715 ONLY 
[,MSG='text'l 

symbol DFTRMLST I ist type, 
dey ice-dependent 
operands 

Isymboll IODEVICE UNIT=type, 
ADDRESSc::oddress, 
ADAPTER=type, 
TCU:::::;teleprocu 
[,FEATURE=(feoture 1, feoture2, ••• )1 
[,SETADDR=trpel 
I.OBRCNT=n 

symbol LERB nlines[, {([transmctl 
[,dotockl, [, jntre'll 
I,nontto])) ••• 1 

Isymboll LERPRT dcboddc [, eI n) [, cid) 

[ ,CLEAR=YES]
,CLEAR·-NO 

[symbol) LOPEN decboddr 

[symboll ONLIST DECB=decb address, 
X=type of test I 
Y=no. of transmissions, 
DCB=dcb address, 
AREA=rft message area 
[, TEXT=user text area, 
LENGTH=user text length] 
[, ENTRY=list oddce,,1 
I,RLN=line number] 

[symbol) OPEN See CLOSE 

[symboll {READ}
WRITE 

decbaddr, optype, dcbaddr I 

{ [inoutareo] } 
( [i narea l, [ou tarea}) , 

{[inoutlength) }
([;nlength[, [outlength)) , 

[entcy), Ieln) 
[ MF=L] 

;MF=E 

Isymbol! RELBUF dcboddr, bufferaddr 

[symboll REQBUF dcboddr, returnreg, [count] 

[symbol! RESETPL decboddc[{, POLLING}]
,ANSRING 

[symboll STEND } 2715 ONLY 

symbol TGROUP lTCn=(symboln [,E)) 1 } 2715 ONLY 
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BTAM Macros (can't) 

Name Operation Operand 

[nomel TPEDIT 	 MINLN:n L REPLACE:{~:~:: }] 

fi.}][,EDIT:{EDITD}EDITR ]LRECFM: U 'IIBM 50 
MAGNETIC 

, nome ' VOKCHK DATA IN­
SCRIBER 

_{NO} 

[ ERROPT1IGNORE}1I VERCHK={NOCHK }] 

ONLY
LBUFFER- YES I I

symbol TRLlST 	 ROUTE: 

([{ DISK}] [ LOG] [{' NULL }])


CPU' ,obsexpl I 2715 ONLY g 
[ TEXT:{Ws}] ,TRID=ab.exp2 

[.ymbol] TRNSLATE 	 ldcbaddrl, toblename, area, length 

symbol {TRSLRC!::v1 Fx=code, ... World Trade 

TRSLRCT3 } Telegraph 


Terminal 

} World Tradesymbol {TRSLSCTW Xyy:::fx, •.• 

TRSLSCT3 
 Telegraph 

Terminal •
I.ymboll TWAIT 	 (returnreg) I 


ECBLlST=ecb list addr 


I.ymboll WAIT 	 [count] 

{ ECB=ecb address }


ECBLlST=ecb list addr 

[symbol] WRITE 	 See READ 

7·4 OS!VS Programmer's Reference Digest 



BTAM Macro I nstruction Format 

Macro Dec Register RX- Rei Ab. Dec Hex 
Instruction Operand Sym Dig (2-l2) (I) I{U) type Exp Exp Char Char Char Code· 

ASMTRTAB tablenorne x 

CHGNTRY listaddr x x 

listype x 

listposition x x 

numchars x x 

action x 

CLOSE dcb x 

MF- x 

listname x x x 

DCB 	 DSORG= x 

MACRF= x 

DDNAME- x 

BUFNO= x 

BUFL- x 

BUFCB= x 

EXLST- x 

BFTEK x 

LERB- x 

EROPT- x 

DEVD- x 

MODE- x 
CODE- x 

DFTRMLST 	 listype x 

• 

xx x 

yy x 

dialcount x 

dial chars x 

numsent x 

sentchar x 

numcnsent x 

cntrlseq x 

tidseq x 
numrec x 
ridseq x 
AN Ao 

Shown 
AoMD 
Shown 

AD 	 Ao 
Shown 

entry length x 
userlength x 
idcount x 
idsent x 
authsequence x 
controlvalue x 

userdata 	 x 

"See macro description for allowable values. 
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BTAM Macro Instruction Format (con't) 

."iIacro Dec Register RX- Rei Abs Dec Hex 
Instruction Operand Sym Dig (2-12) (1) (0 type Exp Exp Char Char Char Code"' 

READ decbaddr 
(standard 
form) optype 

dcboddr 

inoutorea ',' 

inorea ',' 
Qutoreo 

inoutlength ',' 
in length ',' 
outlength 

entry 

.In 

RElBUF dcboddr 

nufferaddr 

REQBUF dcboddr 

returnreq 

count I x 

RESETPL decbaddr 

PQlLlhJG A, 
Shown 

AN5RING A, 
Shown 

TRANSLATE :-:d"'o.::ba"'d.::d,__f--+_+--''---+-+-+-=--+--+_+-----;_-+_+_--l 
tablenome 

length ',' 

TRSlRCTW Pnn'= 

TRSlRCT3 Pnn= 

TRSlSCTW Xyy"" 

TRSLSCT3 XYY'" 

WAIT count 

ECB" 


ECBlIST" 


~s'tT~orm, f-'d"'e"ob"'a:::dd"-,_+"---+---+_-t_f---+---+_+--t_+_+-_f------1 
MF=l) r.-:"-:c-:..,:e-'-d,--f--+-+--+-+-+-+---+-+--1'---+-+-"---l 

inoutoreo 


inoreo 


outorea 

inoutlength 


in length 


outlength 


entry 

.In 
MF-L A, 

Shown 

*See macro description for allowable values. 
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BTAM Macro Instruction Format (con't) 

Macro Dec Register RX- Rei Abs Dec Hex 
Instruction Operand Sym Dig (2-12) 1) (0 type Exp Exp Char Char Char Code" 

WRITE decboddr(Execute f-"'==-+-+-+-"-+"-+-+--+-+--+-+-+---l--l 
form, MF=E) f-'::;-:i-~,,;~e';-d,--f---+-j--j-++-+-+-+---t--+-+-"----1 

inoutorea 


inareo ',' 

outoreo 


inoutlength ',' 

inlength ',' 

outlength 
 g 
entry 

dn 

MF-E A, 
Shown 

~~~~ord I-'d",e:::cb:=od:::d:;"_+"-+-+_+--l_+--+_+--+_+_+---l_-l 
rnrm} I-':~:i-~~~~d,--f----+-+--+-+-+-+--+-t---l--+-+-~ 

iooutoreo 

inorea ',' •
outoreo 


iooutiength 'I' 

inlength ',' 


outlength 


entry 

dn 

·See macro description for olloViOble values. 
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2715 User Table Macro Instructions 
Register 

Instruction Operand Sym Dig (2- 12) (1) (0) type Exp 
M{lcro De< RX- Rei 

AS 	 10= 


ASGROUP= x 


DEGRQUP­
tgToupname x 
deunumber 

ASCTR 	 lO-


HIGHCTR­

ROUTE­

lOG 


ASlOG 

I EXTAlRM 

NEXTAS­

AS LIST 	 device 

NORM­

LENGTH"" 
data length 
gdlight2 

DIGIT 
entrypos 
compvolue 
gdlight3 

ENTRY­

MSG­

CONFIGUR 	 CORE= 


PC= 


CTRGROUP 	 ctrno 

,eo 
cttest 

lO-

SROENAB= 

CTINIT-

CTRllST 	 DEYCOD= 


CTRADR­

CTRRO­

CTTEST­

CTROP= 

MSG­

CTRSCHED 	 sched 

OEULIST 	 LENGTH"" x 

DIGIT"",. 
entrypos 
compvalue 

MSG­

STENO 	 no operands 

TGROUP 	 Ten=> 
tcode x 
E 

~ "See mocro description for allowable values. 

Ab, De< He> 

Exp Char Char Char Code" 


x 

x 

x 

x 

x 

A, 
Shown 

A, 
Shown 

Shown '" 
x 

x 

x 

x 
x 

x 

x 

x 


x 

x 

x 

x 

x 


x 


x 


x 


x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 


x 

A, 
Shown 
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2715 User Table Macro Instructions (can't) 

Register 

Instruction Operand Sym Di:J (2-12) (1) (0) type Exp Exp Char Char Char Code* 
Macro ! IDeo RX- Rei Ab, Deo Hex 

TRUST 	 TRIDo x 
ROUTE- x 
lOG A, 

Shown 
NULL 	 A, 

Shown •
osoddr 	 x 
TEXT= x 

*See macro description for allowable values. 
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Line and Station Configuration Supported by 8TAM 

Start-Stop Communications 

1. 	 Nonswitched lines (point-to-point or multipoint), using programmed polling: 

IBM 1030 Data Co Ilection System 

IBM 1050 Octo Communications System 

IBM 1060 Data Communications System 

IBM 2260 Display Station - ­

IBM 2B48 Display Conhol 

(Remote -- 270 I only) 


IBM 2265 Display Station -- IBM 2B45 

Display Control (Remote -- 2701 only) 


IBM 	2740 Communications Terminal (Model 1): 2 

Basic: with checking 1; with Station Control; 

with Checking and Stotion Contra 12; or with 

Checking and IBM 2760 Optical Image Unit 

features (point-ta-point only, if 2740 is 

equipped with 2760 Optical Image Unit) 

(tv\odel 2): Basic or with Checking1 


IBM 2741 Communications Terminal 

Western Union Plan lI5A Outstations 

AT&T 8383 Selective Calling Stations 


2. 	 Switched lines: 

IBM 1050 Data Communications System 
IBM 	2740 Communications Terminal 


(Model 1): Diol; 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 tv\odel 33/35 Teletypewriter 


Exchange Terminal (TWX) 


3. 	 Nonswitched multipoint lines using the Auto Poll facility (IBM 2702 or 2703 
only), 

IBM 1030 Doto Collection System 

IBM 1050 Data Communications System 


::~ i~~ ?~~~oD~~~~ha;~~~to~y~~~troI2 
or with Station Control2 and Checking 
features 

'Used as a regular terminal or as an operator's console, when the operating system 
includes the Multiple Console Support. 

2Station Control feature cannot be used if the 2740 is aha used as a console under 
Multiple Console Support. 
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Line and Station Configuration Supported by B1AM (con't) 

Binary Synchronous Communications 

1. 	 Nonswitched point-ta-point and switched point-to-point lines: 


IBM System/3603 


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; N\odel 2 communicates 
with central computer via IBM 2701 or 2703) 


IBM 2770 Data Communications System 


IBM 2780 Data Transmission Terminal 


2. 	 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 (M.odels 8 and 11) General Banking 

Terminal System 

3The remote System/360 may be a Model 25, 30, 40, 50, 65, 67 

(operating in 65 mode), 75,85, or 91. 
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TeAM Macros 

Name Operation 

[symbol] 	 CANCELMG 

[symbol] CHECK 

[symbol CHECKPT 

[symbol] CKREQ 

[symboll 	 CLOSE 

[symbol] 	 CLOSE 
(MCP) 

[symbol] 	 CODE 

[symbol] COUNTER 

[symbol] CUTOFF 

[symbol] DATE TIME 

[symbol] 	 ERRORMSG 

[symbol[ 	 FORWARD 

[symbol] GET 

[symbol] HOLD 

[symbol] 	 ICHNG 

[symbol) ICOPY 

[symbol] INBLOCK 

[symbol) INBUF 

[symbol] INEND 

[symbol] INHDR 

Operands 

[mask] ~CONNECT={~D}K LEVEL={~LSKG}] 

decbname 

(no operands) 


(no operands) 


(dcbnome" ... )[MF=r }] 
(E,listname) 

(dcbname" ... ) 

[{,"blenome }]

~e~~t~r) 
opfield 

integer 

[DATE= {~E~}] rTlME= {~~}] 

[mosk] ~CONNECT={ ~~D}] 

[DEST=t~;notion name ~Jopfleld 
ORIGIN 

DESTIN 


,DATA= {message } 

fieldname 


[, EXIT=name of routine] 


opfLeld 
(number) 
PUT 

[, EOA=characters 1 

(, EXIT =nama] 


r"t--·ll 
[, THRESH=nn] 

dcbname [,areanamel 

[mask] [, RELEASE] [, INTVL=;n'egeri 


[, CONNECT={~D}] ~ LEVEL= {~SKG}] 


g'pname"ln{",eaname } 

ACT 

DEACT [ ,PASSWRD=cha,,] 


grpname, rln ,areaname 

(PATH= (opfield,switch)J 

[PATH= (opfield,switch) I 

(no operands) 

(PATH= (opfield,5witch)] 
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TeAM Macros (con't) 

Name Operation Operands 

[symbol] INITIATE [CanCharrLANK={~~}] ] o 
[symbol] INMSG (PATH= (opfield,switch) I 

[symbol] INTRO keyword operands 

... ,FEATURE=(···'fONC r 
CONCO 
NOCONC 

,cps={~teger} 

,ENVIRON=rSO }
MIXED 
TCAM 

,FEATURE= ({ NODIAL}, {N02741} ,{ NOTIMER P 
DIAL 2741 TIMER 

,MSMAX={~eger} - - ­

, MSMIN={1!;~..eger} •
,MSUNITS={~teger} 

symbol INVlIST ORDER= (entry, ..... ) [,EOT=hexcharsj [,CPUID~ddr I 

[symbol] LOCK {EXTEND lconchars [,BLANK=rES}]]
MESSAGE NO 

char 

[symbol] LOCOPT opfield, {(register)} 
(~) 

Isymbol] LOG {dcbname } 
typename 

typename LOGTYPE dcbname, BUFSIZE=size I QUEUES=form 

[symbol] MCOUNT DCIF.{name}
(r) 

] symbol] MCPCLOSE {QUICK}[, PASSWRD=chors] 
FLUSH 

[symbol] MRElEASE stotncme [, PASSWRD=chars 1 

Isymbol] MSGEDIT ((groupl),(group2), ••. ),BLANK={ NO } 
char 
YES 

( symbol] MSGFORM 	 [BLOCK=integer] [,SUBBLCK=integer J 

[,COUNT=;n'eger] [,SENDTRP={~~}] 

I,ENDCHAR=subblock delimiter 1 

(symbol] MSGGEN 	 (mask I , {message } 
fieldname 

[,CONNECT={~~D}] 

[,CODE={~~e~e}] 

[symbol] MSGlIMIT fnteger}
opfield 
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TeAM Macros (con't) 

Name Operation 

[symbol I MSGTYPE 

I,ymbol[ 	 OPEN 

I,ymbol] 	 OPEN 
(MCP) 

opfldnome OPTION 

[symbol] ORIGIN 

I,ymbol] OUTBUF 

[symbol) OUTEND 

[symbol) OUTHOR 

I symbol) OUTMSG 

I,ymbol) PATH 

pcbname PCB 

[symbol J POINT 

I,ymbol] PRIORITY 

[symbol J PUT 

[symbol] QCOPY 

[ symboll QSTART 

Isymbol J 	 READ 

I symbol J READY 

I,ymboll REDIRECT 

rsymbol] 	 RETRY 

Operands 

[conCho", [BlANK={ ~¥,}]] 

(dCbnome""'TMf=\l I]
E,listname 

~(E/listnQme)\ 

(dCbnOmeTrUTPUT\I, IDLE] J"')
:~~U~T f 

[{Mf=l lJ 
MF:{E, listname) 

type length 

[ integer] 
X'fF' 


[,FORM= {~AME} ] 


I PATH=(opfield,switch) j 


(no operands) 


[PATH::::(opfield,switch) J 


[PATH=(opfield, switch) 1 


,witch ,opfield [, concho" [, BLANK={~¥J]] 
MH=mhnome,BUFSIZE=integer 

[, BUf IN=Gumbe,}]~ BUfOUTliumbe,}] 


[ ,RESERVE=(integerl, integer2) 1 


dchnome,oddress 


lintege'rOOChO" ['BLANK={~~J]] 

dcbname [,oreoname! 

termnome,oreaname 

(no operands) 


decbnome, SF ,dcbname,areaname, 


fengthi
'S' MF=l 

- {(E, listname)}] 


IGMMSG=routine] I, RSMSG=routine J 

I mo'k) [,CONNECT= {~D}] 

['DESTe'~name}]
opfleld 
ORIGIN 

INTVL=integer 
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! TeAM Macros (con't) 

Name Operation 

[symbol] SCREEN 

[symbol j SEQUENCE 

[,ymboll SETEOF 

[symbol I SETEOM 

[symbol] SETSCAN 

mhnome STARTMH 

[,ymball TCHNG 

[symbol I TCOPY 

[symbol] TERMINAL 

Operonds 

F~}[COn'hC" lBLANK"{~~ \]] 

WDe char \ 

(no operands) 

[COnCha" [BLANK~\~~\]] 
thor) 

[ENDCHAR {,ha" }] 
opfleld 

[, LENGTH=(fnteger \,opfield2 J] 
opfield 11 

[,PROCESS={~}] ~ REMOVE"{~}] 

{,kipcha"l[ BLANK" IYfl fJ 
Int-eger , l~h~r 

[,POINT"{BACK mMOVE~{RETURN}] 
FORWARD KEEP ) •

[/RESULl~ {~~~ister)}J 

LC" fN mSTOP t {YES }]OUT CONT (opfield,switch) 

[,CONVTES }]
~~ield,switch) 

[, LOGICAL" {(opHeld) }] 

(opfield 1,switch ,opfield2) 


[, BREG"{tgec}l LMD= {~m TSOMH= {~}] 

termnome I areaname I, PAS5WRD=chors] 

stotname I areaname 

QBY= {~}, DCB=dcbname, RLN=integer, TERM=type 

, QUEUES=form [DIALNCT-- {chars 1] [,ADDR;=chofS] 
NOI,EJ 

[ f lEVEL=(integer f"') I [,ClOCK=time] 
i,CINTVL-integer I I,BUFSIZE=integerj 
[,ALTDEST"'entry J [,BFDELAY=integer] 
[,NTBLKSZ={blocksize,subblocksize) J 
[, TBLKSZ=integer I [,OPDATA=(doto, .•• )] 

[,RETRY";ntege'l ~LMD"{~~mMB={~}] 

~SECTERM"{~~}] [,FEATURE {~~~TTN}] 

[,COMPo{~}]~ UTERMo{~~}] 

['DVCID"{~~£~ [,intege,1 )} ] 

r"tQCNTRL={ (MSG ['{lsgcount}] )I> 

Ibyte,aunt ) ] 

[,L] [,STATUS] [,cha,]) 
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TeAM Macros (can't) 

Name 

[,ymbol] 

[symbol] 

[symbol] 

[symbol] 

[nome] 

procname 

[symbol] 

[symboll 

[>ymbol] 

• 

Operation 

TERMINAL 
(continued) 

TERRSET 

TliST 

TPDATE 

TPEDIT 

TPROCESS 

HABLE 

UNLOCK 

WRITE 

Operands 

r ,CTBMAX::ointeger I 
], SCRSIZE=(n,m)] 

[, FEATURE=([BREAK J[ATTN }[TOSUPPR])] 


NOBREAK NOA TTN 

(no operands) 


TYPE={ g}' lIST::::(en~ry,entry/,,) 


DCB=1(:;me} [, RECDLM= {~~}] 


[,OTSAREA= {(;;o}] [, OELETE= {~~}] 

MI~ILN = n, EOIT={EDITR}, RECFM={U}, 
EDITD. Y. 

ERROPT = {nome }' VERCHK= rOKCHK}, 
IGNORE NOCHK 

REPLACE=r'xx'},BUFFER= rES} 
~ NO 

PCB=pcbnome [, QUEUES,--form J [ ,ALTDEST::::entry J 

[,cKPTSYN={~~}] [, DATE= {~~}] 

[,SECTERM= {~~}JI' RECOEL=del ;maer] 

I , lEVEl=(integer,. .. ) [ [, OPOATA=(doto,. ..)[ 

LAST=nome [,MAXLEN=integer! 

[COnChO" lBLANK={~~,}J] 

decbnarne, SF ,dcbname, areaname, { length} 
'1' 
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TeAM Macros (con't)_ 

Name Operation Operands 

[,ymbolj CTBFORM [DPfieldllDVCID= {~~}][,ENDCHAR= {~~}] 

(symbol! INTRO ... ,FEATURE=( ... , I CONC f) 

( CONCO 


NOCONC 


[,ymbolj MRELEASE stotname [,PASSWRD=chars 1 

[symbol} ORIGIN [,FORM: {I~AME}] 

[,ymboll QACTION TYPE= {~} EXIT=nameI 

symbol TERMINAL [,DVCID= fCONC J.in,egeCIJlJ 

~~~E ~\ 
[,QCNTRL=( ~ ALL ( 

(MSG [, { ;mgeDun,} ] ) •
ibytecount - ~ 

[ ,LII,STATUSI [,eha, j)] [,CTBMAX=in'ege,] 

[,ymboll TGOTO MH= { name of MH} 

opfield 
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TCAM Operator Commands 

,I Control Chars Operation 

control chars (DISPLAY} 
{D} 

, 

... 


control chars {HALT) 
{z) 

control chan (HOLD) 
{H} 

control chars {MODIFY} 
{F} 

.. 
(MODIFY} 
iF} 

'­

Operands 

TP,ACT, ( grpnome I rln } 
(lOIddress} 

TP, ADDR, statname 

TP, INACT ,(srpname, rln} 
(add,.ss} 

TP, INTER 

TP, LINE, {grpname,rln} 
{address} 

TP,lIST,{ grpname, rln} 
{address} 

TP I OPTION, stotname,opfldname 

TP, PRITERM 

TP, QUEUE, stat name 

TP,SECTERM 

TP, TERM,statname 

TP, {QUICK} 
(FLUSH) 

TP=stotnome 

id,AUTOPOLL= (grpname,rln} I OFF 
(address ) 

id,AUTOPOlL:= {grpnome,rln}, ON 
{add,.ss} 

id, I NTERVAL=POLL, stotname, data 

;d, I NTERVAL·SYSTEM 

;d, I NTERVAL·SYSTEM, data 

id,INTENSE=lI NE,{grpname,rln} I 
{address} 

sense, count 

id, I NTENSE=TERM, statname, sense, count 

id, OPERATOR={stotname} 
{SYSCON} 

id, OPT=statname, opfldnome ,doto 

id, TRACE={grpname, rln},OFF 
{address) 


id, TRACE={grpnome,rln}, ON 

(address) 
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! 

TCAM Operator Commands (can't) 

Control Chars Operation Operands 

control chars {RELEASE} TP=stotname 
{A} 

control chars {VARY} stotname,ONTP, B •
{V) 

statnome, ONTP IE 

statnome, OFFTP/B 

stotnome, OFFTP/E 

{(grpname, rln)}, OFFTP,IC} 
{grpname'l il} 
{address) -
~(grpname,rln)}, ONTP 
{grpname, ) 
(address} 

•.­

o 

o 
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Device Configurations Supported by TCAM 

IBM 1030 Data Collection System 
IBM 1050 Data Communi cation System 
IBM 1060 Data Communi cation System 
IBM 2740 Communication Terminal 
IBM 2740 Model 2 Communication Terminal 
IBM 2741 Communication Terminal 
IBM 2760 Optical Image Unit 
IBM 2260 Dis-play Complex (Remote) 
'8M 2265 Dis-play Complex (Remote) 
AT&T 83B3 Selective CoHing Stations 
WU Pion 115A Outstations 
TWX Models 33 and 35 
World Trade Telegraph Terminals 

IBM 2770 Data Communication System 
IBM 2780 Data Transmission Terminal 
IBM 1130 Computing System 
IBM 2790 Doto Communication System 
IBM 3270 Information Disploy System 
IBM 3670 Brokerage Communication System 
IBM 3735 Programmable Buffered Terminal 
IBM 3780 Data Communication Terminal 
IBM System 3 
IBM Sy,tem/360 Model 20 
IBM System/360 Models 25 and above 

IBM 1030 Data Collection System 
IBM 1050 Data Communication System 
JBM 1060 Data Communi cation System 
IBM 2740 Communication Terminal 
IBM 2740 Model 2 Communication Terminal 
IBIIt 2741 Communication Terminal 
IBM 2760 Optical Image Unit 
AT&T 8383 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 2770 Data Communication System 
IBM 2780 Data Transmission Terminal 
IBM 1130 Computing System 
IBM 2790 Data Communication System 
IBM 3270 Information Display System 
IBM 3670 Brokerage Communication System 
IBM 3735 Programmable Buffered Terminal 
IBM 3780 Data Communication Terminal 
IBM System 3 
IBM System/360 Model 20 
IBM System/360 Models 25 and above 
AT&T 8383 Selective Calling Stations 
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) 

Devi ce Confi gurations Supported by TeAM 
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PLEASE COMMENT 

Use Reader's Comment Form 
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Device Configurations Supported by TCAM (con't) 

Audio 
Response 

Channel Type TCU Unit line Type 

r IBM 2701 IBM 2702 IBM 2703 
Date Adaptor Transmission Transmission IBMmO 

Station Type Multiplexer Selector Unit Control Control Model 3 Switched Nonswitched 
--

IBM 1030 Data Collection Auto Poll x x x x 
System 

x x x x x 

IBM 1050 Data Auto Poll x 
---

_x x x 
Communication System 

x x x x x x -r ­

IBM 1060 Data Auto Poll x x x x 
Communication System ­

x x x x x 

IBM 2260-2848 Dhplay x x x 
Complex (Remote) 

~260-2B48 Dhplay x x 
Complex (loco!) 

~ IBM 2265-2845 D;splay x x x 

Complex (Remote) 


IBM 2740 Modell Auto Poll 
Communication Terminal x x x x 

x x x x x 

x x x x x 

IBM 2740 Model 2 Auto Poll 
Communication Terminal 

x x x x 

x x x x x " 
IBM 2741 Communication 
Terminal x x x x x x 

" 
-- L ... _._ L ­--"----- '-- ­

Device Configurations Supported by TeAM 

4. 

Notes 

The IBM Digital Time Out 

feature cannot be ottached 

through on IBM 2701 leU. 


Two Types: 
2740 with station control 
2740 with station control 
and record checking 

Four Types: 
2740 basic 
2740 with station control 
2740 with record checking 
2740 with station control 
and record checking 

Four Types, all with dk·d: 
2740 
2740 with transmit control 
2740 with record checking 
2740 with transmit control 
and record checking 

Four Types: 
2740 
2740 with record checking 
2740 with buffer receive 
2740 without buffer receive 
(requires lines slowdown feature) 

rour types: 
2740 
2740 with record checking 
2740 with buffer receive 
2740 \'I.'ithout bufkr receive 
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Device Configurations Supported by TCAM (con't) 

Audio 

Channel Type TCU Response line Type 


Unit 

Station TIpe ~- Notes 


IBM 2701 IBM 2702 IBM 2703 
IBM 7770 

Multiplexor Selector Doto Transmission Transmission Switched Nonswitched •Model 3
Adopter Unit Control Control 

~f----------	 - ­ ,IBM 2760 Opt ical Image x 	 Attached '0 a 2740 Model I 

Unit 	 with record checking 

IBM 2770 Data x x x x x BSC transmission using either 

Communication System ASCII or EBCDIC 


- r--- ­

IBM 2780 Data Transmission I x x x x x 	 sse transmission using ASCII, •
Terminal 	 EBCDIC, or 6 bilcode. 
~-- -

IBM 2790 Data x x x x x 


Communication System 

~ - - r--- ~ 


IBM 3270 Information x x x x 

Display System 
 •IBM 3670 Brokerage x x x 	 BSe transmission using 
Communication System 	 EBCDIC 

--- -c-

IBM 3735 Programmable x x x x Either ASCII or EBCDIC 
-bBuffered Terminal 

-

IBM 3780 Data x x x x x sse transmission using ASCII 

Communication Terminal or EBCDIC 


c----­
IBM 1130 Computing System x x x x x BSC transmission 


-

,IBM System 3 x x x x 	 Code TERM:::;202A or TERM=: 
2028 on TERMINAL macro: 
inquiry/response not supported 

IBM System/360 Model 20 ~ x x x x 	 BSC transmission using either 

­

ASCII or EBCDIC 

IBM System/360 Models 25 x x x x x BSC transmission and point- to 


and above point lines only 
 oAT&T 8383 Selective x x x x x 

Ca Iling Stations 


Western Union Plan 115A x x x x x 


Outstations 

~ - ­

TWX Models 33 and 35 x x x x x Teletype terminal, dial service 

(8-level code) 


World Trade Telegraph x x x x x 	 Control unit must incorporate •Terminals 	 a WnA 

Audio Terminals x x x 	 Example: IBM 2721 Portable 

Audio Terminal
I ~ I I 	 ­

Device Configuration Supported by TCAM • 
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TSO/TCAM 

TeAM Macros Modified for 150 


Nome Operation Operand 


linedcb DCB MH =mhname,CPRI =r}['TRANS ={t?ble}]
E hst 
~ 

[ symbal] INTRO ENVIRON =rSO rcPS={;ntege,}

MIXED 0 

TCAM ­

,MSMIN ={~eger}/MSMAX = {~eger} 

I MSUNITS ={~teger} 

,FEATURE =({NODIAL} ,{ N02741} ,{NOTIMERP 
DIAL 2741 TIMER 

[ symbal] LOG dcbname 

[ symbol] PATH 5witch,opfield 

symbol TERMINAL TERM =type,QUEUES =fo,m [, SCRSIZE =(n,m)] 

[,FEATURE=([BREAK }[ATTN } [TOSUPPR])] 
NOBREAK NOATTN 

TeAM Macro Instructions not used in 150 MH 

CHECKPT DATETIME ERRORMSG FORWARD HOLD 

INITIATE LOCK MSGEDIT MSGFORM MSGLlMIT 

MSGTYPE ORIGIN PRIORITY REDIRECT SCREEN 

SEQUENCE SETEOF SETSCAN UNLOCK RETRY 

SETEOM 
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TSO/TCAM (con't) 

T50 Macro Instructions 

Name Operation Operands 
~-ATTEN (no operands) 

CARRIAGE (no operands) 

HANG UP (no operands) 

LOGON (no operands) 

SIMATTN <na aperand.) '" 
mhname STARTMH [,TSOMH= {~~P 

symbol TRANSLIST 
tT=<{table }, ••• ) f

username 
L2741=<{'able }, ••• ),LlOSO=<{'able }, ••• ) 

username username •,CHARS =(control chars, ... ) 

, OPFlD =opfldname 

[symbol] TSINPUT (no operands) 

TSO Operator Commands 

control chars operation operands 

cont chars TP,ACr,{ grpnome,rln}{gISPLAY} 
addreu 

cont chars TP, QUEUE, stotname{gISPLAY} 

cont chars TP,{ QUICK}{~ALT } FLUSH 

cont chars {~ODIFY} {~procname.] identifier} 
lobname 

,INTERVAL =SYSTEM 

cont chars {~ARY} fgrpname,r,nlOFFTP, {C} 
grpname I 
address 
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,.,Format 8-2 
Guide to Utility Program Functions 

IBCDASDI 
IBCDMPRS 
ICAPRTBL 

• ~ IEBCOMPR 
... IEBCOPY 

IEBDG 
IEBEDIT 
IEBGENER 
IEBISAM 
IEBPTPCH 8-19'If Definition of Operands 

Source Publications 

8-S 
8-7 
8-8 
8-9 
8-10 
8-12 
8-IS 
8-16 
8-18 

IEBTCRIN 
IEBUPDTE 
IEHATLAS 
IEHDASDR 
IEHINITT 
IEHIOSUP 
IEHLIST 
IEHMOVE 
IEHPROGM 
IEHSTATR 

8-42 

Section 8: OS/VS Utilities 

8-3 

8-21 
8-26 
8-28 
8-29 
8-32 
8-33 
8-34 
8-3S 
8-38 
8-40 

Additional information about OS/VS Utilities is contained in 
IBM System OS/VS Utilities. GC3S-000S. 
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Utility Programs -listed by class 

Utility Programs - listed by ellIS 

SYSTEM DATA SET INDEPENDENT 
Uti Iity Programs Uti Iity Programs Utility Programs 

IEHATLAS IEBCOMPR IBCDASDI 
IEHDASDR IEBCOPY IBCDMPRS 
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 Ioperal;an I operand I 
The label symbolically identifies the control sfatement. When included, a label must 
begin in the fint poGition 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 identifies the type of control statement. It must be preceded and followed 
by one or more blanks. 

The operond 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 delimiting characters. 

A definition of operands toble 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 tutorial information. 
If you require additional information, refer to the source publication listed for this 
section. 
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Guide to Utility Program Functions 

Ta.k 

I Add I a pa ..ward
IAnalyze I t""k. on di'.ct ace... 

g I::;~~ .Item.te I to 0 direct ace... volume 

I Bund la , index 

I Cat.log 


IChange 


ICampa"' 

I~I~~~,e.. i. 
Co"ec 
:onst,uct 

I~~Tt~:: 


I~":u:::i~f 


, 

Copy 

I ..","t. 

I Delete . 
I Dump 
I Eda 

I ~:i':.';;'~i::~·rt I • sequeotiol doto ..t 

I Wt .od copy 

I Eda and list 
I Edit and o,iot 

Edit aod pooch 

I Exclude 

I Expaod 

I Ge.erote

I:'::k:ltem.te 

I • g.ne""io. 

I a dolo .et 
I a .e.e,atioo doto ret 
I dato set o,gooizatioo 

loolcal ,eco", length

I:~:~:: ,.,'01 oumb.. of di,ed .cee.. 

I a partaiooed d.to .et 
I seque.ti.1 d.t..." 
I a partitioned d.t••et 

~ 
",co,d. t,om MI>l .nd MIDI ioput 

~f~~u~;t':::~ d.t. ret .... ted ••• ,e,,1t 

.equenti.1 d.t..." 
• pa"",oned dato set 

• c.t.log 
• d',ect ace... volume 

.~rtlt~data set 

~-' I 
cataloged data ..t. 
dumped data hom tape to di,ect ace... 
job .te". 
memben 

I •• Iected memben 

I .equential data .... 


I to ta.. 

I a lib,a", of po,titioned membe~ 


I • membe, 

I a sequeoti.1 output d.'.... 

I .n index 
I •••utput job st'e.m 
I a pouwo,d , 
~"b in ° partaioned d.t••et 
I a dire" .cee.. volume 
I MTDI iop' 

I a job .t,eom 

I e"o, 
I a ..a, 
I ° ..quential data set 

I ~:::::::'.ed data ..t membe, from a copy 

I • port maned data ..t 

I test data 
I 00. direct .ce... volume 

utnay P'og,am 

IEHPROGM 

::~~~'s?,~' ItH!}A'!}K, 

:~~~~~~~' IEHDASDR, 

ItHPKU"M 
-,EHPRO<>M 

IEHPR~ 
EHPRCl""'­

IEBUPDTE 

IEBGENER 

ItH!}A'!}" 

IEIK.UMP' 

IEBCOMPR 

IEBCOPY 


ItHP 

It"CRIN 

IE'CUP' 


IE'UPDTE, IE!KiENER 
IEBUPDTE,~ 

--"-",'AM,-,"",,,,-
ItHMUYt 

::~~~~:' IOCDMPK', 

IEBCOPY, IEHMOVE 

--,t."AM 
EHMUV 

IEHDASDK, IOCDMPR: 

:::~~NER, IE.UPDTE, 

IEBCOPY, IEH~ 

:~:~;:;~K, ItHMUYE, 

!BCDMPR 

I 

ItOU" 

tHPK~ 

,"EDI 

IEHPRO<>M 


E'UPD 
IEHDASDR IIILDMPR 

IE" :RIN 

IEBGENER, IE'UPDTE 


IEBEDr 

IEBPTP~ 

'D~ 
IEBCOP , IEHMUYE 

IEBC OP' 

IEBC 

=~:' IBCDASDI 
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Guide to Utility Program Functions (con't) 

Task Utility Program 

Include changes to members or seq· .rial data sets IEBUPDTE 
Initio ize a direct access volume 
Insert records into a partitioned dato 

-, 
Labe magnetic tape volulT' 

List (I password entry 


o vo urne table 0 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) 

load 	 (I previously unloaded partitioned data set 
an indexed-s uentio data set 
on unloaded data set 
UCS and FeB buffers of a 3211 

Merge partitioned data sets 

Modify o partitioned or sequential data set 

Move o catalog 


o volume of doto sets 
Cataloged data sets 
partitioned data sets 
sequential data sets 

Number records 	 in 0 new member 

in a partitioned data set 


Password protect 
~s;;s~:ord 
ist passwords 


Print a sequential dota set 


partitioned data sets 
selected records 

Punch 	 a partitioned data set member 

a sequential data set 

selected records 


Read Tape Cartridge Reader input 

Reblock a peritioned data set 


o se uentiol data set 
Recover dato from defective tracks on direct access 

volumes 
e ease a connected volume 

Rename 	 a partitioned data set member 

a sequentio or partitioned data set 

moved or copied members 


Renumber 	 logical records 
Replace 	 a password 

data on an a ternate track 
identicoll named members 
logical records 
members 
records in a member 
records in a partitioned data set 
selected members 
selected members in a move or copy 
operation 

Restore a dumped direct access volume from to 
Scratch a volume table of contents 

data sets 

Uncatalog data sets 

Unload a partitioned data set 


a se uentia data set 
on indexed-se uential data set 

update ;n lace a partitioned data set 
TTR Entries in the su rvisor call libra 

Write IPL records and a program on a direct access 
volume 

8 -4 OS!VS Programmer's Reference Digest 

IEHDASDR, IBCDASDI 
IEBUPDTE 
IEHINITT 
IEHPROGM 
IEHLIST 
IEHDASDR • 
IEBCOPY 

IEHLIST 
IEHLlST 

IEBCOPY 
IEBISAM 
IEHMOVE 
ICAPRTBL 
IEHMOVE IEBCOPY 
IEBUPDTE 
IEHMOVE 
IEHMOVE 
IEHMOVE 
IEHMOVE 
IEHMOVE 
IEBUPDTE 
IEBUPDTE •
IEHPROGM 
IEHPROGM 
IEHPROGM 
IEBGENER, IEBUPDTE, 
IEBPTPCH 
IEBPTPCH 
IEBPTPCH 
IEBPTPCH 
IEBPTPCH 
IEBPTPCH 
IEBTCRIN 
IEBCOPY 
IEBGENER, IEBUPDTE 
IEHATLAS 

IEHPROGM 
IEBCOPY, IEHPROGM 
IEHPROGM 
IEHMOVE 
IEBUPDTE 
IEHPROGM 
IEHATLAS 
IEBCOPY 
IEBUPDTE 
IEBUPDTE 
IEBUPDTE 
IEBUPDTE IEBCOPY 
IEBCOPY 
IEHMOVE 

I BCDMPRS IEHDASDR 
IEHPROGM 
IEHPROGM 
IEHPROGM 
IEHMOVE, IEBCOPY 
IEHMOVE 
IEBISAM 
IEBUPDTE 
IEHIOSUP 
IEHDASDR 



IBCDASD I 
IBCDASDI, an independent utility: 

· · ·
Analyzes tracks on direct access volumes. 

Assigns alternate tracks to a direct access volume. 

Gets alternate tracks on a direct access volume. 


· Initializes a direct access volume. 

Job Control Statements 

Because IBCDASDI is an independent utility, job control statements are 
not used. 

Control Statements 

JOB indicates the beginning of on IBCDASDI job. 

MSG defines an output device for operator messages. 

DADEF defines the volume to be initialized. 

VLD contoins information for controlling the location of the 
volume toble of contents. 

IPLTEXT separates uti I ity control statements from any IPL program 
(optional) text statements. 

GETALT assigns on alternate track on a volume. 

END indicates the end of an IBCDASDI job. 

LAST CARD used to end a series of stocked IBCDASDI jobs. 

(optional) 


VTOC Entries per Track 

Device VTQC Entries per Track 

2314 25 

2319 25 

2305-1 lB 

2305-2 34 

3330 39 
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IBCDASDI (con't) 

Format 

Name Operation 

[label] JOB 

[label] MSG 

[label] 	 DADEF 

[label] 	 VLD 

[label] 	 VTOCD 

IPLTXT 

[label] GETALT 

[Iobell 	 END 

LASTCARD 

[user-information] 

TODEV=xxx. 
TODADDR=cuu 

TODEV=xxxx 
TOADDR=cuu 
[IPL=YES] 
VOLlD: eeriel } 

SCRATCH 
[FLAGTEST=NO] 
[PASSES=n] 
]BYPASS=YES] 
[MODEL=n] 

NEWVOLID=serial 
VOLPASS=m 

[OWNERID=xxxxxxx,,"] 
[ADDLABEL=n] 

STRTADR...nnnn •
EXTENT=nnnn 

TODEV=xxxx 
TOADDR=cuu 
TRACK=cccchhhh 
VOLID_riol 
[FLAGTEST=NO[ 
[PASSES=n] 
[BYPASS=YES] 
[MODEl=n] 

[user-information] 

Operands 
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IBCDMPRS 

IBCDMPRS, an independent utility: 

· · · 
· · Copies a direct access volume. 


Copies dumped dato from tape to a direct access volume. 

Copies to tope. 

Dumps a direct access volume. 

Restores a dumped direct access volume from tape. 


Job Control Statements 

Because IBCDMPRS ison independent utility I job control statements are not used. 

Control Statements 

JOB begins on IBCDMPRS job. 

MSG defines on output clevi ce for operator messages. 

DUMP identifies the volume to be dumped and the receiving volume. 

VDRl specifies the upper and lower track limits of a portial dump. 

RESTORE identifies the source volume whose data is to be restored and the 
receiving volume. 

END indicates the end of an IBCDMPRS job. 

Format 

Name Operation Operands 

lIabel] JOB (user-information] 

!label] MSG TODEV=xxxx 
TOADDR=cuu 

!label] DUMP FROMDEV=xxxx 
FROMADDR=cuu 
TODEY""xxxx 
TOADDR=cuu 
[VOLlD=serial [,serial]] 
IMODEomm] 
IMODElon] 

Ilabel] VDRl BEGI N=nnnnn 
lEND=nnnnnj 

]label] RESTORE FROMDEVoxxxx 
FROMADDR=cuu 
TODEV=xxxx 
TOADDR=cuu 
VOLID=serial 
IMODE=mm] 
IMODEl=n] 

Ilabel] END (user-information] 
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ICAPRTBL 

ICAPRTBL, an independent utility: 
. Loads UCS and FeB buffers of a 3211 • 


Job Control Statements 

Because ICAPRTBl is on independent utility, job control statements ore not used. 

Control Statements 

JOB indicates the beginning of on ICAPRTBl job. -_. ­
DFN defines the address of the 2311 . 

UCS contains on image of the characters to be loaded into the UCS buffer. 

FCB defines the image to be loaded into the Fe B. 

END indicates the end of an ICAPRTBl job. 

Format 

Name Operation Operands 

[label] JOB [ user-information] 

DFN ADDR=cuu, FOLD= {~ . 

[ucsr:;lomeJ UCS ucs-imoge 

[fcbnome] FCB LPI={~} 

LNCH=«(I, c)[, (I,c) .•• ]) 
FORMEND=x 

[label] END [ user-information] 

ICAPRTBL Wait-State Codes 

Code Meaning Code Meaning 
BOI Visually check the train image BT2 Reader not ready. 

printed on the 3211 • BI3 Reader unit check (display low main 
B02 Missing control card or control storage location 2 through 7 for sense 

cord out of order. information). 
B03 Incorrect JOB statement. BI4 Reader channel error. 
B04 Incorrect DFN statement. B15 No device end on reader. 
BOS Incorrect UCS statement. BI9 Printer not online. 
B06 Incorrect FeB statement. BIA Printer not ready. 
B07 Incorrect END statement. BIB Printer unit check (display low main 
BOA External interrupt. storage location 2 through 7 for sense 
BOB Program check interrupt. information) . 
BOC Machine check interrupt. BIC Printer channel error. 
BII Reader not online. BID No device end on printer. 
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IEBCOMPR 
IEBCOMPR. a data set utility: 

• Compares partitioned data sets • 


• Compares sequential data sets • 


Return Codes 

00 - successful completion. 

OS - 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 terminated. 

Job Control Statements 

Iiname JOB 

II EXEC PGM=IEBCOMPR 

IISYSPRINT DO data set definition (output messages) 

IISYSUTI DO data set definition (input data set) 

IISYSUT2 DO data set definition (Input data set) 

IISYSIN DO 
 \ ' i1DUMMY 

IIIE8COMPR control statements" 

I' 

Note - If the input is sequential and no user exits are provided, the DUMMY 
parameter for the SYSIN DO statement is used. In this case, no utility 
control statements are required. 

Control Statements 

COMPARE indicates the organization of (I data set. 

EXITS identifies the user exit routines to be used. 

LABELS indi cates whether user labels are to be treated as data. 

Format 

Name Operation Operands 

[label I COMPARE TYPORG= l~! 

/labell EXITS 	 [INHDR=routinenamel 

(I NTLR=routinenamel 

(ERROR=routinenamel 

[PRECOMP=routinenamel 


[label I LABELS DATA~i~~ 1 
ALL 
ONLY 
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IEBCOPY 

· · 
· · · 
· 
IEBCOPY. a data set utility: 


· Compresses in place, a partitioned data set. 
· Converts to partitioned, a sequential data set. 
· Copies a partitioned dota set. 

Copies selected member!. 

Excludes a partitioned data set member from a copy operation. 

Expands a partitioned data set. 

lists the number of unused directory blocks or tracks. 
· Loads a previously unloaded partitioned data set. 
·Merges partitioned dota sets. 

Reblocks a partitioned data set. 

Replaces records or selected members in a partitioned data set. 


• Unloads a partitioned data set. 

Return Codes 

00 - indicatE:" successful completion. 

04 - indicates a condition from which recovery may be possible. 

08 - indicates an unrecoverable error. The job step is terminated. 


Job Control Statements 

//name JOB 

//name EXEC PGM=IEBCOPY[, PARM='SIZE=nnnnnnnn [K 111 

//SYSPRINT DD data set definition (output message) 

//1 NPUT DD data set definition (input data set) 

//OUTPUT DD data set definition (output data set) 

//SYSUT3 DD data set definition (spill data set - optional) 

//SYSUT4 DD data set definition (spill data set - optional) 

//SYSIN DD 


"IEBCOPV control statements" 

/* 

The optional PARM information 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. 

Control Statements 

COpy 	 indicates the beginning of a copy operation. 

SELECT 	 specifies which members in the input doto set are to be copied. 

EXCLUDE 	 specifies members in the input data set to be excluded from the 
copy step. 

8 -1 a OS/VS Programmer's Reference Digest 



IEBCOPY (con't) 
Format 

Name Operation Operands 

[labell COPY OUTDD=ddname 

[label] SELECT 

[Iabell EXCLUDE 

,I NDD= fdname 1[, ddname21. .. } 
ddnamel [,ddname2] [, (ddname2, R)J ••• . 
«ddnamel,RH,ddname21 ••• ) 

[,LIST=NOI 

*The I NDD parameter may appear on a separate cordi 
if this option is selected, the INDO parameter is not 
preceded by a comma (,). 

MEMBER= [(lnamel [,(name2"R I••• [)] 

[, (name2,newname[, Rl) 1
{'--' 'lf(' newname[, RJ) }

«namelt [,nome2J ••• ) 

"R) 

MEMBER=[(]membername'l [, membername21 ••• DJ 
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IEBDG 

IEBDG. 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. 


Return Codes 

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 utility control statements. No data is 

generated following the error. Processing continues normally with th...ext 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 

Iiname JOB parameters 


II EXEC PGM=IEBDGI, PARM=LI NECNT=nnnnJ 

IISYSPRINT DD data set definition (output message) 

IISEOIN DD data set definition (sequential input - optional) 

IlpARIN DD data set definition (partitioned input - optionol) 

IlsEOOUT DD data set definition (sequential output - optional) 

IlpAROUT DD data set definition (partitioned output - optionol) 

IISYSIN DD 
 {~ATA} 

IIIEBDG control statementsll 

1* 

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 (OOOO to 
9999) to be printed per page of output listing. 

The DSNAME parameter for the PARIN and PAROUT DO statements can be 
coded as DSNAME=setnane (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 group of 

CREATE statements 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 (con't) 

IBM Suppled Patterns 

Expressed in Expressed in 
Type Hexadecimal Printable Characters 

~ Alphameric CI C2••• E9 FO ••• F9 ABC... Z 0 ...9 

Alphabetic 	 CI C2••. E9 ABC •••Z 

Zoned Decimal 	 FOFO ••• FOFl 00, •. 01 

Packed Decimal OOOO ••• OOIC 

(Positive pattern) 

0000 ••• 0010


4w (Negative pattern) Not applicable 


Binary Number 	 00 ••• 01 

(Positive pattern) 

FF... FF 
(Negative pattern) Not applicable 

Collating Sequence 40••• F9 be. < (+1&1$'); -j,%_ >7:1I@'= ..... 
A•••Z 0 ...9 

Randon Number 	 Random hexadecimal Not applicable 
digits 

\.f 
Note; A packed-decimal or binary number is right-aligned in the defined field. 

Format 

Ncme Operation Operands 

lIabel) DSD 	 OUTPUT=(ddname) 

[, I NPUT=(ddnome, ••• )J 


[Iobel) FD 	 NAME=name 
I LENGTH=length-in-bytes 
[, STARTLOC=storting-byte-locotion J 

'character' 
{[, FILL~ I 

1 
X' 2-hexadeci mo l-di9itJ 

I, FORMAT=pattern* I, CHARACTER=characterll 
'character-string- '} 

[,PICTURE:::length~ P'clEocimal-numberl I 
B'clecimal-number' 

[,SIGN=signl 
[,ACTlON=actlon]** 
[, IN DEX::::number [, CYCLE=numberJ j, RA NGE=onumber lJ 
[,INPUT;ddname] 
I, FROMLOC"'numberj 

* specifies IBM supplied potterns - see table below. 

**specifies how the contents of 0 defined field are to be altered - see table below. 


[Iabell CREATE [QUANTITY=number} 

'character' } 


[FILL= { [ 

X'2-hexadecimal-digits' _ 


ddname } 
[I NPUT= { ) 

SYSIN[(cccc)] 
'character-string' 11IPICTURE=length,startloc" 	 p'decimal-number'.( [ 
B'decimol-number' 

[NAME'" {(:::el,name2... ) 1] 
(name, (COPY=name l,name2 ••• )•.• ) ( 

[EXIT=routinenamej 

* Use at least one of the optional parometen. 
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IEBDG (con't) 

Format (cant'd) 

[label) IREPEAT I QUANT ITY=number [, CREA TE=number1I 
[label) IENDI I 

Format = Action "" 

FORMAT=AN -- alphameric. ACTIO N=SL -- shilt lelt. 
FORMAT=ZD -- zoned decimal. ACTION=SR -- shift right. 
FORMAT=PD -- packed decimal. ACTION=Tl -- truncate left. 
FORMAT=CO -- collating sequence. ACTION=TR -- truncate right. 
FORMAT=BI -- binary. ACTlON=RO -- roll. 
FORMAT=AL -- alphabetic. ACTlON=WV ..-wove. 
FORMAT=RA -- random binary number. ACTION=FX - fixed. 

ACTION=RP -- dpple. 
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IEBEDIT 
IEBEDIT, a data set utility: 

• Copies job steps. 

• Creates an output job stream. 

• Edits and copies a job stream. 

RelUrn Codes 

00 - successful completion. 

04 - indicates that an error occurred. The output data set may not be u~oble 


as a iob stream. Process i ng 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 JOB 

II EXEC PGM=IEBEDIT 

I/SVSPRINT DO data set definition (output message) 

IISVSUTl DO data set definition (input data set) 

IIsVSUT2 DO data set definition (output data set) 

IlsVSIN DO 
 . 

"IEBEDIT control statements II 

1* 

Control Statements 

EDIT 	 indicates which step or steps of a specified job in the input 
data set are to be included in the output data set. Any number 
of EDIT statements can be included in an operation, thus Including 
seleded jobs in the output data set. 

Format 

Name Operation Operands 

[label] EDIT [START=jobnomel 

[TVPE= tSITION}]INCLUDE 

EXCLUDE 


[STEP NAME- ({nome }[ {nome }] )J
~ name-name , name-name , ••• 

[NOPRINT] 
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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 doto set. 

Expands 0 sequential doto set. 

Prints a sequential data set. 

Reblocks a sequential doto set.
• 

Return Codes 

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 lobels only. 
12 - on unrecoverable error has occurred. The job step is terminated. 
16 - a user routine has passed a return code of 16 to the IEBGENER 

program. The job step is terminated. 

Job Control Statements 

Iinome JOB parameters 

II EXEC PGM= IEBGENER 
IISYSPRINT DD data set definition (output message) 
IISYSUTI DD data set definition (input data set) 
IISYSUT2 DD data set definition (output data set) 
IISYSIN DD parameters 

"IEBGENER control statements (when required)" 

1* 

Control Statements 

GENERATE used to indicate the number of member names and alias 
names, record identifiers, literals, and editing information 
contained in the control data set. 

EXITS used to indicate that user routines 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 and to 
supply editing information. 
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IEBGENER (can't) 

Output length
Code Conversion (input length=L)r-""~ 

PZ Pocked to unpacked decimal mode 2L- I 


ZP Unpacked to pocked decimal mode (L(2)+C*
'­
HE H- set BCD to EBCDIC mode 	 L . If L is odd, C is 1/2; if L is even, C is 1 . 

Note: PZ type (packed to unpacked) conversion is impossible for packed 
decimal records longer than 16K bytes. For ZP type (unpacked to packed

'- conversion, the normal 32K byte maximum applies. 

If no conversion is specified, the field is moved to the output area without 
change. 

VVhen the ZP parameter is specified, the conversion is performed in place. 
The original unpacked field is replaced by the new packed field. Therefore, .. the ZP parameter must be omitted from subsequent references to that field • 
If the field is needed in its original unpacked form, it must be referenced 
prior to the use of the ZP parameter. 

Format 

Name Operation 	 Operands 

Uabel! GENERATE 	 [MAXNAME =nl 

[MAXFLDS=nl 

[MAXGPS=nl 

(MAXLITS=nl 


[label! EXITS 	 [INHDR= routinenamel 

fOUTHDR:=; routinenamel 

[INTlR = rout inenamej 

IOUTTLR = routinenamej 

[KEY = routinenamel 

[DA TA = routinenomel 

[IOERROR == routinenomel 

[TOTAL = (routinename,size)] 

!label! LABELS 

ALL... M"T~ lONLY 
INPUT 


fJabell MEMBER NAME= (name[,aliasl .•• ) 


fJabell RECORD 
 [ '"'' +.,", ',"_',"'0'-,"""..) ], FIELD=(IIengthl,[input- location- or- 'literal'], [conversion}, 
[output -location)) ••• 

LABELS=n 
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IEBISAM 
IEBISAM, a data set utility: 

• Converts to sequential, a partitioned data set. 
• Copies on indexed-sequential data set. 
• Loads an indexed sequential doto set. 
• Unloads on indexed sequential data set. 

Return Codes 

00 - successful completion. 

04 - a return code of 04 or 12 was passed to the IEBISAM 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 possed from Q user routine to 

the IEBISAM program. The job step is terminated. ~r~ 
16 - the program terminated operation because an error condition was encountered ~ 

during processing. 

Job Control Statements 

Iiname JOB 
II EXEC PGM=IEBISAM,PARM=\COPY ! 

I 
UNLOAD 
LOAD 
PRINTL 
'PRINTLI, Nl I, EXIT=routinenomej' 

IISYSPRINT DO dato set definition (output messages) 
IISYSUTI DO dato set de:finition (input data set) 
IISYSUT2 DO dato set definition (output data set) 

The PARM parameter on the EXEC statement is used to control the execution of 
IEBISAM. 

Control Statements 

The IE81SAM program is controlled by job control statements. 

No utility control statements are required. 
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IEBPTPCH 

IEBPTPCH, a data set utility: 

· ·
Edits and prints 0 sequential data set. 
· Edits and punches a sequential doto set. 

Prints a sequential doto set. 


· 
• Prints portitioned data sets, 
· Prints selected records. 


Punches a partitioned data set member. 
· Punches a sequential doto set, 


• Punches se I ected records. 


Return Codes 

00 - indicates successful completion. 
08 - indicates that a member specified for printing does not exist in the 

input doto set. Processing continues with the next member. 
12 - indicates that an unrecoverable error occurred Of that a user routine 

passed a return code of 12 to IEBPTPCH. The job step is terminated. 
16 - indicates that a usef routine passed a return code of 16 to IEBPTPCH. 

The job step is terminated. 

Job Control Statements 

Iinome JOB 
II EXEC PGMoIEBPTPCH 
IISYSPRINT DD doto set definition (output messoge) 
IISYSUTl DD data set definition (input doto set) 
IISYSUT2 DD data set definition (output data set) 
IISYSIN DD * 

"I EBPTPCH control statements" 

1* 

Control Statements 

PRINT specifies that the dato is to be either printed or punched. 
0' 

PUNCH 


TITLE specifies that a title is to precede the printed or punched data. 


EXITS specifies that user routines are provided. 


MEMBER specifies that the input is a partitioned data set and that a 

selected member is to be printed or punched. 

RECORD specifies whether editing is to be performed, that is, records 
ore to be printed or punched to non-standard specifications. 

LABELS specifies whether user labels ore to be treated as data. 

-
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IEBPTPCH (con't) 

Format 

Name Operation Operands 

[label] PRINT rPREFORMoA] 
PUNCH l PREFORMoM 

iTYPORG=PS \ •
\ TYPORG=PC; 
, TOTCONVoX,' Applicable to a PRlNT or 

LTOTCONVoPZj PUNCH operation. 

[CNTROLonj 

[STRTAFTon] 

[STOPAFTon] 

[SKI]>"n] 

[MAXHAMEon] 

[MAXFLOS=n[ 

[MAXGPS=n] 

[MAXLITSon] 


IINITPGon[ Applicable only to a PRINT 
[MAXLI NEon] operation. 

[COSEQ:n] Applicable only to a PUNCH 
[COl NCR:n] operation. 

[label] TITLE IT EM=(' title' [,output-location]) 

[label] EXITS [I NHDR;;routinenomeJ 
[I NTLR=routinenamel 
[I NREC=routinenomeJ 
[OUTREC=routinenamej 

[label] MEMBER { NAME'=membername } 
NAME=al iosname 

[label] RECORD IDENT::;(length, I name', input-location)] 

[FIElD=(length, [input-location], [cOnVersion],] 
[output-location)) ... 

[label] LABELS DATA:t~~ 1 
ALL 
ONLY 

Conve~jon Table 

Output length 
Code Conversion (Where L is the Input length) 

PZ Pocked to unpacked decimal 2L-1 
mode 

XE Alphameric to hexadecimal 2L 
representation 
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IEBTCRIN 
IEBTCRIN, a data set utility: 

• Constructs records from MTST and MTDI input. 
• Edits MTDI input, 
• Reads Tape Cartridge Reader input. 

Return Codes 

00 - normal termination. 
04 - warning message issued; execution permitted. Conditions leading to issuance 

of this code are: (1) SYSPRINT I SYSIN, SYSUT2, or SYSUT3 DO statements 
missing and (2) DCB parameters missing in SYSUT2 or SYSUT3 DO statemenh. 

12 - Diagnostic error message issued; execution terminated. Conditions leading to 
issuance of thh code are: (1) SYSUTl DO statement missing, (2) conflicting 
DeB parameters in DO statements, and (3) invalid or conflicting utility control 
statements. 

16 - Terminal error message issued; execution terminated. Conditions leading to 
issuance of this cade are: (l) permanent input/output errors (not 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 Statements 

liname JOB 

II EXEC PGM=IESTCRIN 

IISYSPRINT DD data set reference (output messages) 

IISYSUTl DD data set definition (input data set) 

IISYUT2 DD data set definition (output data set-valid records) 
IISYUT3 DD data set definition (output data set-error records) 
IISYSIN DD * 

"IEBTCRIN control statements" 

1* 

Special Purpose Codes 

MTDI Cv:::les 

X'OO' (LZ) X'IE' (yOK) X '74' (P4) 

X'l1' (DUP) X'3C' (RM) X'75' (P5)
~ 	 X'l2' (LZS) X'7I' (PI) X'76' (P6) 
X'IS' (CAN) X'72' (P2) x'n' (P7) 
X'ID' (GS) X'73' (P3) X'7S' (PS) 

MTST Codes 

X'IO' (er) X'14' (CR) X'51' (as) 
X'l1' (sw) X'15' (SW) X'55' (AS) 
X'13' (Id) X'I7' (FD) X'SO' (sre) 

X'Sl'through X'FF' 

The special pvrpose codes listed are used by IEBTCRIN when constructing 
records. Use of these codes causes a message to be issued and the utility to 
be terminated. 
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IEBTCRIN (con't) 

.., 
~ is 
~. 

1~. 

'2 MTDI Codes from TeR 
~. 

] 00 01 10 11 Bit Positions 0,1.~ " ] 00 01 '10 11 00 01 10 11 00 01 10 11 00 01 10 11 Sit Positions 2,3]
iii a 1 2 3 4 5 8 9 A 8 C D E F First Hexodecimal Digit • 7 

I0000 a LZ SP & 0 082 a 

0001 1 DUP Pl 1I A I' 

0010 2 LZS P2 8 K S 2 

0011 3 P3 C L T 3 

I0100 4 P4 D M U 4 

0101 5 P5 E N V 5 Special CMtrol: 
loZ -= Left zero fill 

0110 I P. F 0 W OUP "'- DUPlicate. 
LZS '" left zero s 

0111 7 I P7 G P X 7 ED '" End Data 
GS '" Group Separator 

1000 8 CAN P8 H Q y 8 

1001 9 ED I R Z 9 Stort of Record (SOR): 
Pi .~ Program level 1 

1010 A , I P2 '" Program level 2 
P3 '" Program level 3 

1011 8 $ • P4 '" Progrom level 4 
P5 = PtogTom level 5 

1100 C RM < % @ I P6", Program level 6 
P7:= Program level 7 

1101 D GS ( ) - I PB '" Program level 8 I 
CAN'" Cancel 

1110 E Iva> + ; > = I 
End of Record (EOR): 

1111 F I ~ ? RM -= Record mark 
VOK'" Verify OK 

This figure repre56nts the character set and control 

cod. as read from an MTDI created cartridge. 
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IEBTCRIN (con't) 

's, 
~ 0 
~' 

~' 1., 
MTST Codes from TCR 

~' 

00 01 10 II Bit Positions 0, 1~ ~-,-,~,-,-,-+-,,-,-+-,~~ 
~ 00 01 10 11 00 01 10 11 00 01 10 11 00 01 10 11 Bit Positions 2,3 '-' l 

]~ o 1 2 J 4 5 6 7 8 9 ABC D E F Fint Hexadecimal Digit 

0000 0 er 5 0 1 tob 

0001 1 2 5W 6 9 as i 

0010 2 t e h i Ip P Y 

0011 3 fd k b 

0100 4 Z CR % TA 5 SRC 


01015 @ SWC; AS I W 

f- ­

0110 6 T E H J SP P Y 

0111 7 N FD K B + Q­

1000 8 1 7-4 
 m "'P 
1001 9 J st 8 


1010 A d 1 


1011 B f Six 


1100 C:I: & $ M SSP R 0 crondCR = Carrier

f--I-j-I-+-+-+-+-+-+-I-I-I-+-+-++--+--j return code 

1101 0 , Sf sw and SW = Switch code 
- --+-j-I-I-I-+-++-+-j-I-+--+--+-+,-, fd and FO = Feed code 
1110 E X 0 L G stond5T =slopcode
f--+-I-j-+-+-+-+-++-+-j-I-+-+-+-++--l lob and TAB - Tob <:ode 

1111 F U F STX as and AS = Aulomatic 
L----'----l.~_l-l--'--'-__'_'--"----'---'_'--'-.L--'--'---"---' , •• ,,' 

sp and SP """ Space 
bsp and SSp". Backspace 

This figure represenn the character Ht and control six and STX = Stop transfer 
codes as read from an MrSl created carirldge. src and SRC = Search 
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IEBTCRIN (con't) 

'0. 
~ Ci 
~- MTST Codes after Translation by IEBTCRIN ~ with TRANS'" STDCl 


.; 

~-

·2 j 	 CIt 
] 

00 01 10 II Bit Positions 0, I 

00 01 10 II 00 01 10 II 00 01 10 II 00 01 10 II Bit Positions 2,3~ 
m 0 I 2 3 I • 5 6 7 8 9 A B C 0 E F Fi rs t He)(odeci mol Digit 

0000 0 SP & - 0 

0001 I / 0 i A J I 

0010 2 STX b k , , K S 2 

0011 3 0 I t C L T 3 

0100 4 d m , 0 M U 4 

0101 5 TAB E N V 5, 

0110 6 'SP f 0 w F 0 W 6 


0111 7 9 x G P X 7 


1000 B h q y H Q Y B 


P •,1001 9 ; z I R Z 9 


1010 A ! , 

, 

~ 

1011 $ • 
1100 C % @ TAB"" Tob code 


CR '" Carrier return 

1101 o CR ( ) asP" Bockspoce
- SRC'" Search 

1110 E SRC + ; STX " Stop transfer
. • 

SP '" Space 
1111 	 F ? 

Note; 	 The STOUe option permits translating 

both lowercase and uppercase alphabetic 

charocters to uppercase. 
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IIEBTCRIN (con't) 

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 

[Iabell TCRGEN 

1 
[TYPE=l~~J 

[ rTDUC valid only with TYPE=MTSTTRANS= ~!~;C specification.}]
NOTRAN 

EDIT=, EDITR Valid only with TYPE=MTDI

f- NOEDIT specification. 
~ rTD}] 

[ 1NOCHK (JVERCHK= VOKCHK 	 Valid only with TYPE=MTDI and either 
an EDIT=EDITD 0' EDIT=EDITR 
specification. 

[MINLN=nl 	 Valid only with TYPE=MTDI and either 
an EDIT=EDITD 0' EDIT=EDITR 
specificotion. 

[MAXLN=nl 	 Default=120 

[REPLACE={ ~}J
X'xx' 

[ERROPT={~~~':L}J This operand is ignored if a user routine 
is specified for the ERROR operand in the 
EXITS utility control statement. 

[label I EXITS [ERROR=routine name] 	 This exit is token just prior to 
passing an error record to the 
error output doto set (SYSUT3) 

" [OUTREC=routine name] This exit is token just prior to 
possing a record to the normal 
output data set (SYSUT2). 

[OUTHDR2=routine name] 	 This exit is taken during the 
opening of the SYSUT2 data set. , [OUTHDR3=routine nomel 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 nome] 	 This exit is token during the 
closing of the SYSUT3 data set. 
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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 doto set. 
• 	 Modifies a partitioned or sequential doto set. •• 	 Numbers records in a new member or in a partitioned data set. 
• 	 Prints a sequential data set. 
• 	 Reblocks a sequential data set. 
• 	 Renumbers logical records. 
• 	 Replaces logical records t members, records in a member, or 


records in a partitioned data set. 

• 	 Updates in placet a partitioned data set. • 
Return Codes 

00 - indicates successful completion. 
04 - indi cates 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 lobel-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 PGM=I EBUPDTE,PARM=(l NEW /I, inhdr II, intlr Il 


MODI 

IISYSPRINT DO data set definition (output messages) 

IISYSUTI DO data set definition (input data set) 

IISYSUT2 DO data set definition (output data set) 

IISYSIN DO 
 l~ATA! 
./ "IEBUPDTE control statements" 
(optional data or label statements) 

I' 
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IEBUPDTE (con't) 

Function Statements 

A function statement is used to initiate the utility operation. At least one function 
statement must be provided for each member or doto set to be processed. A function 
statement contains: 

Q 1-2 Name Operation Operands 

./ label [ LIST=ALLI 
REPLD [SEOFLD =ddT]rCHANGE)( [NEW=POJ Applicable to partitioned 

, REPRO 	 [NEW=PSI or sequential organization. 
[MEMBER=cccccccc I 
[COLUMN=dd I 
[ UPDATE=INPLACEI 

[ INHDR=cccccccc1 
[ INTlR=ccccccccl Applicable to sequential 
[OUTHDR=ccccccccl organization only. 
[ OUTTLR=ccccccccl 
[TOTAL=(routinenome,size) I 

[NAME=ccccccccj 
[LEVEL=hh I Applicable to partitioned 
[ SOURCE=xl organization only. 
[ SSI=hhhhhhhhl 

Detail Statements 

A detail statement is used with a function statement for certain applications, such as 
deleting or renumbering selected logical records. A detail statement contains: 

1-2 Name Operands 

./ [Iabell [SEQ1=cccccccc] Used with the NUMBER or)NUMBER(
DELETE [SEQ2=ccccccccj DELETE statement. 

[SEQI=ALLI 
[NEW1=cccccccc] Used only with the NUMBER 
[I NCR=cccccccc] statement. 
[INSERT=YESI 

, 
Data Statement 

A Data Statement is used with a Function statement, or with a Function statement and 
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 ure 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 lost label data statement of the group has been 
read. 
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IEBUPDTE (con't) 

ALIAS Statement 

An ALIAS statement creates or retains an aliOS.in an output (partitioned) master directo. 
The ALIAS stotement can be used with any of the function statements. Multiple al ias 
names can be assigned to each member. TheALIAS statement contains: 

Operand 

NAME=cccccccc 

ENDUP Statement 

An ENDUP statement con be used to indicate the end of SYSIN input to this job step. 
It serves as on end-of-dota indication if there is no other indication. The ENDUP 
stotement follows the last group of SYSIN control statements and contains: 

Operation 

ENDUP 

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 trocks on direct access volumes. 
· Replaces data on on alternate track. 


Job Control Statements 

//name JOB 

II EXEC PGM=IEHATLAS 

IISYSPRINT DO data set reference (output messages) 

IISYSUTl DO data set definition (data set that contains the 


bod record) 

IISYSIN DO 
 . 

"IEHATLAS control statements" 

1* 

Control Statements 

The utility control statement consists of either: 

I TRACK=bbbbcccchhhhrrkkdddd[SI I..or 

VTOC=bbbbcccchhhhrrkkddddI I 
TRACK= 


specifies that on alternate track is to be assigned for a track that does 

not contain VTae records. 


VTOC= 

specifies that an alternate track is to be assigned for a track that contains 

VT OC records. 
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IEHDASDR 
IEHDASDR. 8 system utility: 

• 	 Analyzes tracks on direct access. 
• 	 Assigns altemate tracks to Q 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 di reet access vol urne. 
• 	 Gets alternate trocks on a direct access volume. 
• 	 Initializes a direct access volume. 
• 	 Lists the contents of a direct access volume on a system 


output device. 

• 	 Restores a dumped direct access volume from tope. 
• 	 Writes IPL records and a program on a direct access volume. 

Return Codes 

00 - indicates 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 complete success­

fully. An attempt is made to perform any additional operations. 


16 - indicates that either an error occurred upon invoking IEHDASDR, 

or IEHDASDR was unable to open the input or message data set. 

The job step is terminated. 


Job Control Statements 

//name 	 JOB 

II 	 PGMol EHDASDR [PARMo' Non' J 
I PARM='LlNECNT""xx l 

I PARM='LlNECNTo::xx, N=n l 


IISYSPRINT DO data set definition (output messages) 

//anyname DO data set definition (direct access device) 

//tapename DO data set definition (magnetic tape unit) 

IISYSIN DD * 


"IEHDASoR control statements" 

/* 

The optional PARM information is used by the program to control line 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. 

LlNECNToxx 
specifies the number of lines per page in the listing of the SYSPRINT 
data set. The number xx is a 2-digit decimal number ranging from 
01 to 99. 

N=n 
specifies a decimal number from 1 to 6. The number represents the 
maximum number of like functions that can be performed concurrently 
by the IEHoASDR program. 

Control Statements 

ANALYZE 	 used to analyze the recording surface to test for defective tracks, 
assign alternates for any defective tracks found, and format the 
volume to make it ready for use. 

-
FORMAT 	 used to make a volume ready for use without performing an analysis 

of the recording surface. 

LABEL 	 used to change the volume serial number of a direct occess volume 
and, optionally, to update the owner field. 
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IEHDASDR (con't) 
Control Statements (cont'd) 

GETALT used to assign on altemate track for a specified track. 

DUMP used to dump a single trock, a group of tracks, or an 
entire direct access volume. 

RESTORE used to restore a previously dumped direct access volume 
to a direct access device. 

IPLTXT signals the beginning of IPL program te:l(t statements. 

PUTlPL specifies that IPl records and a progrom ore to be written 
on a direct access device. 

Format 

Name Operation Operands 

[label I ANALYZE 	 lTODD=(cvv, •.. 1 I 
I TODD=(ddnome, ••• 11 
VTOC=xxxxx 
EXTENT=xxxxx 
[NEWVOLID=.erioli 
[I PLDD=ddnomeI 

[FLAGTEST=l~U 

[PASSES ={~}J 

[OWNERID=nomel 

[PURGE=l~n 

[label I FORMAT 	 TODD=(ddname, ••• ) 
VTOC=xxxxx 
EXTENT=xxxxx 
[NEWVOLlD~,.rioll 
[IPLDD=ddnamel 
[OWNERID=namel 

[PURGE~l~~D 

Ilobell LABEL TODO=i cuu } 
ddname 

N8tNOLID=seriol 
/OWNERID=nomeJ 

/label I GETALT 	 TODD=ddname 
TRACK=cccchhhh 

]label I DUMP 	 FROMDD=ddname 
TODD=(ddnome, ••• ) 

[CPYVOLID=l~~\] 
[BEGI N=cccchhhhi 
[END=cccchhhhl 

[PURGE=l ~~n 

[lobell RESTORE 	 TODD=(ddnome, ••• ) 
FROMDD==ddname 

[ CPYVOLID=l~~(J 
[PURGE=l~~1T 

(label I IPLTXT 
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IEHDASDR (con't) 

Format (cont'd) 

{Iabell PUTlPL FROMDD=ddname 
TODD=ddname 

[PURGE={~~lJ 

PURGE=YES - Operator Replies 

Reply Meaning 

U All unexpired data sets on the volume can be overwritten. 
(The operation continues.) 

T The volume contains unexpired doto sets that must not 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 wal 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 doto set wos created. 
12 - the program completed its operation but error conditions were encountered 

during processing. No message doto set was defined by the user. 
16 - the program terminated operation because of error conditions encountered 

while attempting to read the control doto set. A message data set was 
created if defined by the user. 

Job Control Statements 

Iiname JOB 
II EXEC PGM=I EHI NITT], PARM=LINECNT=nnj 
IISYSPRINT DD doto set definition (sequential output) 
//anyname DD ~ata set definition (tape unit-labeling) 
IISYSIN DD 

"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 dato set. 

Control Statements 

The IEHINIH program uses an INITT utility control statement to provide control 
information for a labeling operation. Any number of INITT utility control statements 
can be included for a given execution of the program. An identically named DD 
statement must exist for a utility control stotement in the job step. 

Format 

Name Operation Operands 

label INIH 	 SER=xxxxxx 
[OWNER=' cccccccccc[ccccl' 1 
]NUMBTAPE~n] 

{ DIS~REWI ND } 
DIS~UNLOAD 

ILABTYPE~~ALI 
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IEHIOSUP 

IEHIOSUP, a system utility (VS1 only): 

• Updates TTR entries in the supervisor coli library. 

Return Codes 

00 - successful completion. 

12 - on unrecoverable error has occurred. The job step is terminated. 


Job Control Statements 

Iiname JOB 
II EXEC PGM=IEHIOSUP 
IISYSUTl DD data set definition (object doto set - SYS1.SVCLIB) 
IISYSPRINT DD data set definition (output messages) 

I' 

Control Statements 

IEHIOSUP is executed or invoked with iob control statements, No 
utility control statements are required. 
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IEHLIST 

IEHLIST, aJyltem utility: 

· · ·
lists a volume table of contents. 

lists partitioned directories. 

lists the contents of the catalog (SYSCTLG) data set. 


Return Codas 

00 - successful completion. 
08 - due to an error condition, a specified request was ignored. 

Processing continues. 
12 - indicates that a permanent input/output error occurred. The job 

is term inated. 
16 - indicates that an unrecoverable error occurred while reading the 

data set. The job is terminated. 

"IEHLIST control statements" 

1* 

The optional PARM information on the EXEC statement specifies the number 
of lines to be pri nted per page. The value of xx is a decimal number from 01 

• 

W 


;a 

Q 

~ 

;3-


Job Control Statements 

Iiname JOB 
II EXEC 
IISYSPRINT DO 
//anynamel DO 
//anyname2 DO 
IISYSIN DO 

through 99. 

Control Statements 

LlSTCTLG 

LISTPDS 

LlSTVTOC 

Format 

Name Operation 

[label) LISTCTLG 

[label) LlSTPDS 

[label) LISTVTOC 

parameters 
PGM=I EH LIST[, PARM=' L I NECNT=xx') 

data set definition (output message) 

data set definition (permanently mounted volume) 

data set definition (mountable device type) 


used to request a listing of all or part of a catalog. 

used to request a directory listing of one or more partitioned 
data sets. 

used to request a listing of all or part of a volume table of 
contents. 

Operands 

[yOL=device=serial J 
[NODE=name) 

os NAME=(name [, name J••• ) 
[YOL=device=seriall 

jDUMP (
FORMAT -

1 (DUMP
FORMAT 

[OATE=ddclyy) 
[yOL=device=serial] 
[DSNAME=(name[,name] •• , ) 
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IEHMOVE 
IEHMOVE, a system utility: 

· · ·
Copies a catalog. 

Copies a direct access volume. 

Copies a partitioned data set. 


· · · 
· ·
• Copies a volume of dota sets. 


Copies cataloged doto sets. 

Copies selected members. 

Copies sequential doto sets. 

Excludes a partitioned data set member from a copy operation. 

Merges partitioned doto sets. 


· · 
· · ·
• Moves a catalog. 


Moves a volume of doto sets. 

Moves cataloged doto sets. 

Moves partitioned data sets. 

Moves sequential data sets. 
· Renames moved or copied members. 

Replaces selected members in a move or copy operation. 


·• Unloads a partitioned doto set. 

Unloads a sequential dota set. 


Return Codes 


00 - successful completion. 

04 - a specified function was not completely successful. Processing continues. 

08 - a condition hos occurred from which recovery is possible. Processing 


continues. 

12""" an unrecoverable error has occurred. The job step is terminated. 


Job Control Statements 

//name JOB parameters 

II EXEC PGM=IEHMOVE 
 eARM" "'POWER"n' ~ 

, {'POWER"n,LlNECNT"XX' 
ILINECNT=xx' 

IISYSPRINT DD data set definition (output message) 
IISYSUTI DD data set definition (work data set) 
/ /anyname 1 DD data set definition (permanently mounted volume) 
/ /anyname2 DD data set definition (mountable device type) 
Iitope DD data set definition (tape volume) ,IISYSIN DD 


"IEHMOVE control statements" 

I' 

The optional PARM information in the EXEC statement is used to allocate 
additional work space and/or control line density on 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 data 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 sets. 

MOVE PDS used to move a partitioned data set. 
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IEHMOVE (con't) 

Control Statements (cont'dl 

COpy PDS used to copy a partitioned doto set. 

MOVE CATALOG used to move cataloged entries. 

COPY CATALOG used to copy cataloged entries. 

MOVE VOLUME used to move a yol urne of data sets. 

COPY VOLUME used to copy a volume of data sets, 

In addition, there ore 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 stotements with 
which they can be combined are shown in the following table: 

Valid Combinations of Control Statements 

Uti I ity Statements Subordinate Statements 

MOVE DSGROUP INCLUDE 
oc EXCLUDE 

COpy DSGROUP 

MOVE PDS INCLUDE 
0' EXCLUDE 

COPY PDS REPLACE 
SELECT 

MOVE CATALOG EXCLUDE 
0' 

COPY CATALOG 

Format 

Nome Operation Operon?s 

Ilabel) MOVE 	 DS NAME='name 
TO=devi ee=::l ist 
[fROM=device=list ] 

CVOLc;;:device=seriol 
[UNCATLG[ 
[RENAME=namel 
[FROMDD=ddnamej 
[TODD=ddname] 

[Iobel) COPY DSNAME=name 
TO=device=list 
[FROM=device=list ] 

CVOl=device=serial 
[UNCATLG) 
[CATLG) 
[RENAME=nome) 
IFROMDD=ddname) 
ITODD=ddnome) 

[label [ MOVE 	 DSGROUP I=nome) 
TO=device=list 
[CVOl=devicFserial] 
[PASSWORD[ 
[UNCATLG[ 
[TODD=ddnameJ 
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IEHMOVE (con't) 

Format (cont'dj 

[label [ COpy 	 DSGROUP ["name[ 
TO=device:::::I ist 
[OIOL;device""serial] 
[PASSWORD[ 
[UNCATLG[ 
[CATLG[ 
[TODD=ddnamej 

[Iabell MOVE 	 PDS=name 
TO=device=seriol 
[FROM=device=serioIJ 

CVOL-devi ce=seriol 
[EXPAND""nn] 
[UNCATLGI 
lRENAME=nomej 
IFROMDD=ddnomel 
IT0 DD:=ddnome J 

[label I COpy 	 PDS=name 
TO=device=seriol 
[FROM=devi ce-=-seriol ] 

CVOL=devi ce=serial 
[EXPAND=nn] 
[UNCATLG[ 

[CATLG[ 

[RENAME=name) 
(FROMDD=ddname J 
[TODD=ddnamej 

[Iabel[ MOVE 	 CATALOGI=namej 
TO=device=seriol 
[ CYOL=device=seriol] 

FROM=device=seria\ 
[FROMDD=ddname J 
[TODD=ddnome] 

[label I COPY 	 CATALOG(=nome] 
TO=device=serial 
[CYOl=dev;cE'=serial ] 

FROM=dev i ce=serial 
[FROMDD=ddnomej 
[TODD=ddnome] 

[Iabel[ MOVE 	 VOLUME=device=serial 

TO=device=list 

[PASSWORDI 
[TODD=-ddname I 

[label[ COPY 	 VOlUME=device=serial 

TO=device=list 

[PASSWORD[ 
[CATLGI 
[TODD=::ddname] 

[label I INCLUDE 	 DSNAME=name 

[MEMSER=membemamel 

[FROhIFdevice=1 ist ] 


OIOL=device=serial 

[label I EXCLUDE {DSGROUP:name } 

MEMBER=membername 


[label I SELECT 	 MEMBER=(name[,namel ••• ) 

MEMBER=«name,newname)[, (name, newname )] ••• ) 


[Iabel[ REPLACE 	 DSNAME=name 

MEMBER=membemame 

[FROhIFdevice=seriaIJ 


CVOl=device=serial 
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IEHPROGM 

IEHPROGM. 8 system utility: 

· · · 
·Adds a password. 
· Builds a generation-data-group index. 


Builds a generation. 

Builds an index. 

Catologs a dota set. 
 •·Coto logs a generation data set. 

· · 
· 
· · ·

Creates an index. 

Deletes a password. 

Deletes an index structure. 
· Lists a password entry. 
· Password-protects add, delete, or lists password operations. 

Renames a partitioned dota set member. 
· Renames a sequential or partitioned doto set. 

Scratches a volume toble of contents, 

Scratches doto sets. 
· Uncatalogs data sets. 


Return Codes 

00 - successful completion. 

04 - a syntax error has been Found in the name field of the control cord. 


Processing is continued. 

08 - a request for a specific operation has been ignored because of on 


invalid control statement or an otherwise invalid request. The 

operation is nat performed. 


12 - an I/O error has been detected when trying ta read or write from 

or onto SYS PRI NT, SYS I N or the VTOC. 


16 - an unrecoverable error has occurred. The job step is terminated. 


Job Control Statements 

//name JOB poramete" r 
II EXEC PGM=IEHPROGM PARM='LINECNT=xx {PRINT }] 

, 'NOPRINT 
IISYSPRINT DD data set definition output message) 
//anynamel DD data set definition (permanently mounted volume) 
//anyname2 DD data set definition (mountable device type) 
IISYSIN DD 

"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 al ias of a data set or member residing 
on a direct access volume. 

CATLG 	 used to generote an entry in the index of a catalog. 

UNCATLG used to remove an entry from the lowest level index of the catalog. 

BLDX 	 used to create a new index in the catalog. 

DLTX 	 used to remove a low level index from the catalog. 
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IEHPROGM (con't) 
Control Statements (cont'd) 

BLDA used to assign an olios previously assigned to an index ot the 
highest level of the catalog. 

DLTA used to delete on 01 ios previously assigned to an index ot the 
highest level of the catalog. 

CONNECT used to place on entry into an index ot the highest level of 

the catalog. 


RELEASE used to remove on entry from the highest level index of a 

volume. 


BLDG used to build on index for a generation doto group and 

establish the oction to be token should the index overflow. 


ADD used to odd a password entry into the PASSWORD doto set. 


REPLACE used to replace information in a password entry. 


DELETEP used to delete an entry in the PASSWORD doto set. 


LIST used to format and list information from a password entry. 


Format 

Nome Operation Operands 

Ilobell SCRATCH 1DS NAME"nOme~ 

VTOC 


VOL=device=list 

IPURGE] 

[MEMBER=namel 

ISYS] 


(label] RENAME 	 OS NAME""name 

VOL=devi ce=1 ist 

NEWNAME=name 

[MEMBER=nomej 


(label] CATLG 	 DS NAME=nome 

VOL=device=list 

[CVOL=device=seriall 


llobel] UNCATLG 	 D$NAME=name 

[CVOL=device=serial J 


llobel] BLDX 	 INDEX=nome 

[CVOL=device=serial] 


]Iobel] DLTX 	 INDEX=name 

[CVOL=device=seriol J 


]Iobell BLDA 	 INDEX=name 

ALIAS=name 

[CVOL=device=seriol] 


Ilobel] DLTA 	 ALIAS=name 

[CVOL=device=serial J 


Ilobel] CONNECT 	 INDEX=name 

VOL=device=serial 

[CVOL=device=serial J 
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IEHPROGM (con't) 

Format (cont'd) 

Name Operation Operands 

[label] RELEASE 	 INDEX=nome 
[CVOL=device==serial] 

[label] BLDG 	 INDEX=name 
ENTRIES=n 
[CVOL=device=serial] 
[EMPTY] 
[DELETE] 

[label] ADD 	 OS NAME=name 
[PASWORD2=new-passward] 
[CPASWORD=control-password] 
[TYPE=code] 
[VOL=device=listj 
[DATA='user-data'1 

[label] REPlACE 	 OS NAME=name 
[PASWORD1=current-passwordj 
[PASWORD2=new-password] 
(CPASWORD=control-passwordj 
[TYPE=code] 
[VOl=device=list] 
IDATA='user-data' J 

[label] DELETEP 	 DS NAME=name 
IPASWORD1=current-passwordj 
ICPASWORD=control-passwordj 
[YOL=device=1 ist] 

[label] LIST 	 DSNAME=name 
PASWORD1=current-poS5word 

IEHSTATR 

IFHSTATR, 8 system utility: 

• Edits and lists error statistics by volume (ESV) records. 

Job Control Statements 

II JOB 
II EXEC PGM=IFHSTATR 
IISYSUTl DD data set definition (Input data set) 
IISYSUT2 DD data set definition (output data set) 
1* 

Control Statements 

IFHSTATR is controlled by job control stotements. Utility control statements are 
not used. 
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Definition of Operands 

ACTION= action specifies that the contents of a defined 
field are to be altered after the field's , 
 inclusion in an output record. 


ADDR= cuu 	 specifies the channel number, c, and unit 
number, uu, of the 3211. 

ADDLABEL= n 	 specifies the total number of additional 
labels for which space is to be allocated. 
The value can be 1 through 7 • 

ALlAS= nome 	 specifies on unqualified nome to be assigned 
as the olios, or specifies the unqualified nome 
of the index olias to be deleted. 

... 
BEGIN= cccchhhh 	 specifies in hexadecimal a cylinder number f 

ecce, and head number, hhhh, that identifies 
the first trock to be dumped.

'-l 
nnnnn 	 specifies a One- to five-byte reltative trock 

address that identifies the first track to be 
dumped. 

BYPASS= YES 	 specifies that no check is to be mode for 
defective tracks. 

CATALOG i=namej 	 specifies the catalog entries to be moved 
or copied. 

CATLG 	 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. 

G 
CDINeR= n specifies the increment to be used in 

generating sequence numbers. If 
COl NCR is omitted and CDSEQ is 
coded, lOis assumed as on increment 
value for sequence numbering. 

, CDSEQ n specifies the initial sequence number of a deck 
of punc hed cards. 

CHARACTER= character 	 specifies the starting character of a field. 

, CNTRL= n specifies a control character for the output device 
that either indicates line spacing, or is used to select 
the stacker as follows: 1 indicates single spacing or 
first stocker; 2 indicates double spacing or second 
stacker; and 3 indicates triple spacing. 

Section 8: OSjVS Utilities 	 8-41 



Definition of Operands (con't) 

COLUMNoo dd specifies, in decimal, the starting column of a data 

CPASWORCF control-
password 

CPYVOLlD" YES 

NO 

CVOL" device= 
serial 

CYCLE" number 

DATA" ALL 

INPUT 

NO 

ONLY 

routinename 

'user-data' 

YES 

DATE: dddyy 

DELEH 

field within a logical record image. The Field extends 
to the end of the image. Column is valid only when 
CHANGE is coded. 

specifies the control password for the data set. 

specifies that all receiving or restored direct access 
volumes are to be assigned the serial number of the 
dumped volume. 

specifies that receiving or restored volumes are to 
keep their own serial numbers. 

specifies the device type and volume serial number 
of the volume, catalog entry, or index to be operated 
upon. 

specifies a number of output records that ore treated 
as a group by the 1NDEX keyword. 

specifies that user labels are to be treated as data 
regardless of any return code. 

specifies that 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 header labels are to be treated 
as data. 

specifies the symbolic nome of a routine that modifies 
the physical record before it is processed by IEBGENER. 

specifies that user dota is to be included in the pass­
word entry. The user data must be in single quotes 
and must not exceed 77 characters. 

specifies that 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 before this date 
is to be flagged with an asterisk(*) in the listing. 

specifies tha.t generation data sets are to be scratched 
after their entries are removed from the index. 

• 

• 

• 


• 

o 
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,I, DISi" REWIND specifies that a tope is to be rewound (but not unloaded) 
after the lobel has been written. 

UNLOAD 	 specifies that a tape is to be unloaded after the label 
has been written. 

DSGROUP ;=name specifies a qualified name. 

[=name] specifies the cataloged doto sets to be processed. , DSNAME= nome specifies the fully qualified name of the doto set to be 
processed. 

(nome['nomel ••• ) specifies the fully qualified names of the doto sets whose 
directories or entries are to be listed. 

DUMP specifies that the listing is to be in unedited, hexa­
decimal form. 

" 
EDIT= EDITO specifies that the input is to be edited and that SOR 

and EOR codes ore to be deleted and not included as 
port of the output record. 

EDITR 	 specifies that the input is to be edited and SOR and 
EOR codes ore to be kept as part of the output record. 

NOEDIT 	 specifies that no editing is to be performed. 

EMPTY 	 specifies thot all entries be removed from the 
generation-data-group index when it overflows. 

END= cccchhhh 	 specifies,in hexadecimal,a cylinder number, cccc, 
and head number, hhhh, that identify the last track to 
be dumped. 

nnnnn 	 specifies the relative track oddress of the lost track 
to be dumped. 

ENTRIES= n 	 specifies the number of entries to be contained in the 
generation-doto-group index; n must not exceed 255. 

ERRORTo NORMAL 	 specifies that all error records are to be placed in the 
error dota set (SYSUT3) • .. NOERR specifies that oil records (including error records) are 
placed in the normal output data set (SYSUT2). No 
records are placed in the error data set (SYSUT3). 

ERRORe routinename 	 specifies the symbolic name of a routine that is to 
receive control for error handling. , EXIT= routinename specifies the name of a user routine that is to receive 
control from IEBDG before writing each output record • 

.... 
EXPAND= nn 	 specifies the number of 256-byte records (up to 99 

decimal) to be added to the directory of the specified 
partitioned data set. 

EXTENT= nnnn 	 specifies the length (number of tracks) of the VTOC. 

xxxxx 	 specifies the decimal length of the VTOC in tracks. 
~,.. FIELD= conversion 	 specifies a two ...byte code that indicates the type 


of conversion to be performed on this field. 
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FIELD- input- specifies the starting byte of the field to be processed. 
(cont'd) locotion 

length specifies the length (in bytes) of the input field or 
literal to be processed. 

'literaP specifies a literal (maximum length of 40 bytes) to be 
replaced in the specified output location. 

output- specifies the starting location of this field in the out-
location put records. 

FILLo 'character' specifies an EBCDIC character to be placed in each 
byte of the defined field or output record. 

X' 2 hex-digits' specifies two hexadecimal digits to be placed in each 
byte of the defined field or output record. 

FLAGTESTo NO specifies that the program is not to check for previously 
flagged tracks on this volume. 

YES specifies that each trock is to be checked to see if it 
wos previously flagged as defective. 

FOLDo N specifies that lower case letters are not to be printed 
as upper case letters. 

Y specifies that lower case letters are to be printed as 
upper case letters when the lower case print train is 
not available. 

FORMAT specifies that the listing is to be edited for each 
directory entry, or that a comprehensive edited 
listing is to be generated. 

FORMATo pattern specifies on IBM-supplied pattern that is to be placed 
in the defined field. FORMAT'" must not be used 
when PICTURE is used. 

FORMENDo x specifies the number of lines (max. 180) on the 
printer form. For an 11 inch form, spacing six 
lines per inch, x must be 66. 

FROMo device= specifies the volume or volumes on which the dota 
list set currently resides, if it is not cataloged. 

device=: specifies the device type and volume seriol number 
serial of the volume to be processed. 

FROMADDRo cuu specifies channel number, c, and unit number, uu, 
of the source device. 

FROMDDo ddname specifies the ddname of the DO statement defining 
the device that contains the appropriate input data. 

FROMDEVo x~x specifies the type of the source device, for example, 
3330 or 2400. 

FROMLOCo number specifies the locotion of the selected field within the 
input logical record. 

IDENTo input- specifies the starting location of the field that con-
location toins the identifying name in the input records. 
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Definition of Operands (can't) 

IDENT= length 
(cont'd) 

'name' 

INCR= cccccccc 

INDD= ddname 

R 

INDEX= nome 

number 

INHDR= cccecccc 

routinename 

INITPG= n 

INPUT= ddname 
(ddname, ••• ) 

SYSIN[(cccc)j 

INREC= routinename 

INSERT= YES 

INTLR= cccccccc 

routinename 

lOERROR= routinename 

IPL= YES 

IPLDD= ddname 

specifies the length (in bytes) of the identifying 
name of the last record of the input group to which 
the FIELD parameters or member statement applies. 
The length cannot exceed eight characters. 

specifies the exact literal that identifies the lost 
record of a record group. 

specifies the increment value used for assigning 
successive sequence numbers to new or replace­
ment logical records, or specifies an increment 
value used for renumbering existing logical records. 

specifies the ddnOOle which is indicated on a DO 
statement of an input data set. 

specieies that all members to be copied or loaded 
from this input data set are to replace any identi­
cally named members on the output partitioned 
data set. 

specifies the qualified nome of the index to be 
processed, or specifies the unquol ified index name 
to be acted upon. 

specifies a number to be added to this field when­
ever a specified number of records have been 
written. 

specifies the symbolic name of a user routine that 
handles any user input (SYSUTl) header lobels. 

specifies the symbol ic nome of Q routine that 
processes user input header labels. 

specifies the initial page number; the pages are 
numbered sequentially thereafter. 

specifies the ddname of a DO statement defining 
a data set used as input to the program. 

specifies that the SYSIN data set contains records 
(other thon utility control statements) to be used 
in the construction of output records. 

specifies the symbolic name of a routine that 
manipulates each logical record before it is 
processed. 

specifies the insertion of a block of logical 
records. 

specifies the symbolic nome of the user routine 
that hondles input (SYSUTl) trailer lobels. 

specifies the symbolic name of a routine thot 
processes user input troiler labels. 

specifies the symbolic nome of a routine that 
handles permanent I/O error conditions. 

specifies that an IPL program is to be written on 
the volume. 

specifies the ddnome of a DO statement defining 
the doto set contoining the IPL program. 
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ITEM= output­ specifies the starting position at which a literal 

• 

... 

~ 

• 


location 

'title' 

KEY' routinename 

LABELS= 

LABTYPE, AL 

LENGTH, length 
in bytes 

LEVEL= hh 

for this item is to be placed in the output record. 

specifies the title or subtitle literal (maximum 
length of 40 bytes), enclosed in apostrophes. 

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 

:;;:~~:~; ~~:,~=;It~:~: t~~';n~~t'~~:~:.n a LABELS 

specifies that on ANS volume label is to be created. 

specifies the length in bytes of the defined field. 

specifies the change (update) level in hexadecimal 
(OO-FF). This parameter is vol id only when a 

r-__________m_e_m_be_r of a partitioned data set is being processed. 

lIST-" 

LNCH' 

LPI' 

MAXFLDS, 

MAXGPS= 

MAXLlNE= 

MAXLITS' 

MAXLN­

ALL 	 specifies that the SYSPRtNT data set is to contain 
the entire updated member or data set and the con­
trol ~tatements used in its creation. 

NO 	 specifies that the names of copied members are not 
to be listed on SYSPRINT at the end of each input 
data set. 

{(I, cll, (I, c,)••• J)specifies the channels of the FCB image. Each set 
of parentheses must contain the line number (1-280), 
a comma, and the channel number (1-' 2) to be 
assigned to that line. One or all of the 12 channels 
may be assigned 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 subsequent 
RECORD statements. MAXFLDS is required if there 
are any FIELD parameters in subsequent RECORD 
statements. 

specifies a number that is no less than the total 
number of lDENT parameters appearing in subsequent 
RECORD statements. MAXGPS is required if there are 
any JDENT parameters in su~equent RECORD state­
ments. 

specifies the maximum number of lines to a printed 
page. Spaces, titles, and subtitles are included in 
this number. 

specifies 0 number that is no less thCjn the totol 
number of characters contained in the FIELD or IDENT 
literals of subsequent RECORD statements. 

specifies the number of bytes, plus four for the record 
descriptor word when variable records are specified, 
to be contained in all but the last record passed to 
the output routine when editing is not performed. 
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MAXNAME= specifies a number that is no less than the total 
number of member names and 01 iases appearing in 
subsequent MEMBER statements. MAX NAME is 
required if there are one or more MEMBER state­
ments. 

MEMBER= 	 specifies a name to be assigned to the member 
placed in the partitioned dato set defined by the 
SYSUT2 DO statement. 

membernOMe 	 specifies the name of a member of the partitioned 
doto set named in the DSNAME parameter, or 
identifies a member to be excluded from the parti ­
tioned doto set being moved or copied when the 
EXCLUDe statement modifies a MOVE partitioned 
doto set or COpy partitioned data set statement. 

[(1 membernomell.membername21 ••• D] 

specifies members on the input doto set that are not 
to be copied, unloaded, or loaded to the output data 
set. The members are not deleted 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. 

(nome[,name] ••• ) identifies the members to be moved or copied. 

({nome, newname) [, (name, newname )] ••• ) 

identifies the members to be moved or copied and 
gives the new name for each member. 

specifies a newname for a selected member. 

specifies that the input member is to replace any 
identically named member that exists on the output 
partitioned data set. The rep!nce 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 tape volume. 

specifies a decimal model number (1 or 2) for the 
2305. 

indicates the nome of the member placed in the 
partitioned data set, or specifies a one- to eight­
character 01 ias depending on the operation. 

specifies a member by its member nome. 

name 
(namel, ••• ) 
(namel,namen .•. ) 
(namet (COPY--'name1, nomen ••• )••. ) 

specifies the name of the field defined by this FD 
statement, or specifies the name(s) of a field(s) to 
be included in the applicable output records. (cont'd) 
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Continued from 
preceding poge 

COPY indicates that 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 eaeh output record. 

(nome[,olios] •.• ) specifies a member name followed by a list of its ~-
NEW~ PO 

PS 

NEWNAME= name 

NEW]= cccccccc 

NEWVOLlD~ serial 

NODE= name 

NOPRINT 

NUMBTAPE= n 

OUTDD= ddnCl"ne 

OUTHDR= cccccccc 

routinename 

OUTHDR2= routinename 

OUTHDR3= routinename 

OUTPUT= (ddname) 

OUTREC= routinename 

OUTTLR= cccccccc 

rout j nename 

OUTTLR2= routinename 

aliases. 

specifies that the old master doto set is a sequential 
data set I and that the updated output is to become 
a member of a partitioned doto set. 

specifies that the old master data set is a partitioned 
data set, and that a member of that data set is to be 
converted into a sequential data set. 

specifies the new fully-qualified nome for the data -
set, or the new member of alias. 

specifies the first sequence number assigned to new 
or replacement dota, or specifies the first sequence 
number assigned in a renumbering operation. 

specifies a one- to six-character volume serial •
number. 


specifies a qualified name. 


specifies that the message data set is not to include 

a listing of the output data set. 


specifies the number of topes to be labeled according 

to sp~cifications made in this control statement. -rhe 

value n represenh 0 number from 1 to 255. 


specifies the nome of the output partitioned dato set. 


specifies the symbolic nome of the user routine that 

handles any user output (SYSUT2) header lobels. 


specifies the symbolic name of a routine that creotes 

user output header labels. 


specifies the symbolic nome of a routine that receives 

control during the opening of the SYSUT2 data set. 
 j ::. 

! ­specifies the symbolic name of 0 routine that receives 
control during the opening of the SYSUT3 data set. 

specifies the ddname of the DD statement defining the 
output data set • 

•ped!;e. the .ymbolk name 01 a 'auHne that mani­ , 4;'
pulates each logical record before it is printed or " 
punched, or specifies the symbolic nome of a routine 
that receives control before the record is passed to 
the normol output doto set (SYSUT2). 

specifies the symbol ic nome of the user routine that 
handles any user output (SYSUT2) trailer lobels. 

specifies the symbolic name of a routine that 
processes user output trailer labels. 4~ 
specifies the symbolic name of a routine thot receives 
control during the closing of the SYSUT2 data set. 
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OUTTLR3= routi nename specifies the symbolic nome of a routine that receives 
control during the closing of the SYSUT3 dato set. 

OWNER= I cccccccccc [ecce}' 

4 	 specifies the owner's nome or similar identification. 
The information is specified as character constants, 
and con be up to 10 bytes in length for EBCDIC and 
BCD volume labels, or up to 14 bytes in length for 
ANS volume labels. 

OWNERID= name specifies a one'" to ten-character name or other 
identifying information. OWNERID is specified as 

C an EBCDIC character string with the exclusion of the 
blank and the comma characters. 

xxxxxxxxxx 	 specifies a one- to ten-character field that identifies 
the owner of the volume. 

PASSES= n 	 specifies the number of posses to be mode in analyzing 
a recording surface. 

C D specifies that the ANALYZE function is to bypass all 
surface analysis and track formatting( writing only a 
a VTOC, track zero records (I PL bootstrap and volume 
label records), and IPl text if re9uested. 

PASSWORD 	 specifies that password protected data sets contained in 
the group are to be included in the operation. 

PASSWORD1= 	 current- specifies the current password in the entry to be indud­
password 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 the fully qualified name of the partitioned 
data set to be moved or copied. 

PICTURE= 	 B'decimal number' 

specifies a decimal number that is to be converted to 
binary and right-aligned in the defined field. 

f' 'character string' specifies an EBCDIC character string that is to be 
placed in the defined field or appl icable records. 

length 	 specifies the number of bytes the picture will occupy. 

p'decimal number' 

specifies a decimal number that is to be converted to

f pocked decimal and right-aligned in the defined field. 

startloc specifies a starting byte (within any applicable out­
put record) in whi ch the picture is to begin. 

PRE(OMf'o routinename 	 specifies the symbolic nome of a routine that processes 
logical records (physical blocks in the case of VS or 
VBS records longer than 32K bytes) from either or 
both of the input data sets before they are compared. 

1• PREFORM= A specifies that on ASA control character is provided 
as the first character of each record to be printed or 
punched. 
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PREFORM= 
(cont'd) 

M specifies that a machine-code control character is 
provided as the first character of each record to be 
printed or punched. 

PURGE specifies that each data set specified by DSNAME II1II' 
VTOC be scratched, even if its expiration doto has 
not elapsed. 

PURGE= YES 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 
encounte,ed, 0' thot the p'09,om moy be wei ..en ow,. 
any user labels, or over any data that follows the 
volume label record. 

NO 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 stondard user 
labels. 

QUANTITY= number 

number!, CREATE=numberJ 41. 

RANGE= 

RENAME~ 

REPLACE= 

number 

nome 

X'xx' 

SEQFLD~ ddl 

SEQ1= 

SEQ:F 

SER= 

SIGN= 

cccccccc 

ALL 

cccccccc 

xxxxxx 

sign 

SKIP= n 

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 used 
repetitively. 

CREATE specifies the number of following CREATE 
statements to be included in the group. 

specifies an absolute volue which the contents 
of this field can never exceed. 

specifies that the data set is to be renamed, and 
indicates the new nome. 

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) ond le'gth (80' Ie,,) of sequence numbe,c_ 
within existing logical records and subsequent Data 
statements. 

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 deleted. 

specifies the volume serial number of the first or 
only tape to be labeled. 

specifies a mathematical sign (+ or -), which is 
used when defining a pocked-decimal or binary 
field. .. 
specifies that every nth record is to be printed 
or punched. 
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SOURCE" x 	 specifies user modifications when the x value is 0, 
or IBM modifications when the x value is 1. This 
parameter is valid only when a member of a 
partitioned dato set is being processed. 

hhhhhhhh specifies eight hexadecimal characters of system"It" status information to be placed in the directory 
of the new master doto set as four pocked hexa­
decimal bytes of user data. 

r------ ­
START~ jobnome 	 specifies the nome of the input job to which the 

EDIT statement applies. 

r- ­
'i/ARTLOC" starting-byte specifies a starting locotion (within all output 


location records using this field) in which a field is to 

begin. 


STEP NAME" nome 	 specifies the first job step to be placed in the output 
data set when coded with TVPE=POSITION. Job 
steps preceding this step ore not copied to the output 
data set. When coded with TYPE=INCLUDE or 
TYPE=EXCLUDE, STEPNAME specifies the names of 
job steps that are to be included in, or excluded 

~ 	 from, the operation. 

STQPAFT= n 	 specifies, fOf sequential data sets, the number of 
logical recards 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 processed. 

STRTADR" nnnnn 	 specifies the one- to five-byte track address, relative 
to the beginning of the volume, at which the YTOC 
is to begin. 

STRTAFT" n 	 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 punching begins. 

SYS 	 specifies that dota sets that are to be scratched have 
names that begin with "AAAAAAAA.AAAAAAAA. 
AAAAAAAA.AAAAAAAA." or "SYSnnnnn. Tn and 
"'P' or "V" in position 19. These names are assigned 
to data sets by the operating system.~ 1/1 

TOo 	 device=: specifies the volume(s) to which the data set(s) is to 
list be moved or copied. 

TOo device= specifies the device type and volume seriol number of 
serial the volume to which the partitioned dota set or 

cataloged entries are to be moved or copied. 

l lOADDR" cuu 	 specifies the channel number, c, and unit number, uu, 
of the message output or receiving device. 

TODIF 	 cuu specifies the channel and unit address of the direct 
(cuu, ••• ) access device containing the volume to be processed. 

ddname specifies the ddname of a DD statement defining the 
(ddname, ••• ) device that contains the volume to be processed. 

~ lI'rODEV" xxxx 	 specifies the type of output Of receiving device, for 
example, 2400. 
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TOTAL= routinename specifies the nome of the user'5 totaling routine. 

• 

•. 

• 

size 

TOTCONV" PZ 

XE 

TRACK= cccchhhh 

TRANS= 

NOTRAN 

STOLC 

STDUC 

TYPE= code 

EXCLUDE 

INCLUDE 

MTDI 

MTST 

POSITION 

TYPORG=. PO 

PS 

UNCATLG 

UPDATE= INPLACE 

specifies the nl:mber of bytes required for the 
user's data. 

specifies that doto (packed decimal mode) is to 
be converted to l:npocked decimal mode, 

~pecifies that dato is to be printed or punched in 
2-character-per-byte hexadecimal representation 
(for example C3,40,F4,F6). 

specifies t-he address of the track for which on 
alternate is T<3quested, where ecce is the cylinder 
number and hhhh is the head number. 

specifies a user-translote table to be used by 
IEBTCRIN. 

specifies that no translation and no special pro­
cessing is to be performed. 

specifies that the MTST code is to be translated 
to standard EBCDIC, alphabetic characters tire 
translated as lowercase. 

specifies that the MTST code is to be translated to 
standard EBCDIC; alphabetic characters are trans­
lated to uppercase. 

specifies the protection code of the password and, 
if a control password is being assigned to a direct 
access, online data set, specifies the protection 
status of the data set. 

specifies that the output data set is to contoin a 
JOB statement and all job steps belonging to the 
job except those steps specified in the STEPNAME 
parameter. 

specifies that the output data set is to contain a 
JOB statement and all job steps specified in the 
STEPNAME parameter. 

specifies thaI the input was created on a 
Magnetic Data Inscriber. 

specifies that the input dot-a was created on a 
Magnetic Tope Selechic Typewriter. 

specifies that the out-put is to consist of a JOB 
statement I the job step specified in the STEPNAME 
parameter, and all st-eps that follow it. 

specifies that the input data sets are partitioned 
data sets. 

specifies that the input doto sets are sequential 
data sets. 

specifies that the catalog entry pertaining to the 
data set is to be removed. 

specifies the old master doto set is to be updated 
within the space it actually occupies. The old 
master data set must reside on a direct access 
device. UPDATE is valid only when coded 
with CHANGE. 
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Definition of Operands (con't) 

NOCHK 

VOKCHK 

VOLlIF 

device-= 
list 

device= 
seriol 

SCRATCH 

serial 
serial [,seriol] ••• 

VTOC 

device= 
serial 

specifies that no record verification check is 
to be made. 

specifies that a record verification 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 number 
of the volume to be processed. 

specifies that no volume serial number check is to 
be made. 

specifies the volume serial number of the volume to 
be processed. 

specifies that the volume is not security protected. 
If VOL PASS is omitted, a is assumed. 

specifies that the volume is security protected. 

specifies the device type and volume serial number 
of the source volume. 

specifies that all data sets on the specified volume, 
except those protected by a possword or those whose 
expiration dates have nat yet expired, are to be 
scratched. 

specifies 0 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 trock O. 
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Index 

For macros, iustructions, and control statements,refer to these: BTAM, 
CRJE, data management, lCL, linkage editor, loader, OS/VS system 
assembler, supervisor, utilities, instructions-System/370, and TCAM. 

A 

addition,hexadecimal table I-57 

alignment, CNOP 1-9 

ANSI tape 


header label 4-24, 4-25 

label processing by components 4-22 

trailer label 4-24, 4-25 

user label 4-26 

volume label 4-23 

volume organization 4-20,4-21 


assembler 
attributes I-53 

instructions, system (see OS/VS system assembler) 

macro facilities, summary I-51 

statement explanations 

assembler language statement 1-48 

macro-instruction statement 1-48 

model statement 1-48 

prototype statement 1-48 


variable symbols I-54, I-55 

assembly expressions I-52 

attributes, assembler statements 1-53 


B 
bibliography 9-1 

binary conversion table 1-56 

BTAM 

line configurations 
start-stop 7-11 

binary synchronous 7 -12 


macro parameter notation 7-5 

macros 

AS 7-2 

ASCTR 7-2 

ASLIST 7-2 

ASMTRTAB 7-2 

CHGNTRY 7-2 

CLOSE 7-2 

CONFIGUR 7-2 

CTRGROUP 7-2 

CTRLIST 7-2 

CTRSCHED 7-2 

DATAMGT 7-2 

DCB 7-2 

DEULIST 7-3 

DFTRMLST 7-3 

IODEVICE 7-3 

LERB 7-3 

LERPRT 7-3 

LOPEN 7-3 

ONLIST 7-3 

OPEN 7-2, 7-3 

READ 7-3 

RELBUF 7-3 
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macros, continued 

REQBUF 7-3 

RESETPL 7-3 

STEND 7-3 

TGROUP 7-3 

TPEDIT 7-4 

TRLIST 7-4 

TRNSLATE 7-4 

TRSLRCTW 7-4 

TRSLRCT3 7-4 

TRSLSCTW 7-4 

TRSLSCT3 7-4 

TWAIT 7-4 

WAIT 7-4 

WRITE 7-3 


bytes-per-block table 4-13 


C 
CAW (channel address word) 1-11 

capacities, DASD 4-13 

CCW (channel command word) 1-11 

channel address word (CAW) 1-11 

channel command word (CCW) 1-11 

channel status word (CSW) I-II 

CNOP alignment 1-9 

code translation table 1-2 to 1-6 

codes 


completion 2-12 to 2-29 

condition 1-8 

EBCDIC 1-63, 1-64 

program interruption 1-9 


completion codes for VSI 2-12 to 2-20 

completion codes for VS2 2-21 to 2-29 

component tape label processing 4-16 to 4-26 

condition codes 1-8 

conditional assembly expressions 1-52 

constant values, system assembler 1-49 

control registers 1-7 

control statements (fee linkage editor or loader) 

conventions 


for SVC routines 3-15 

linkage register 2-3 


CRJE 

data management commands 

DELETE 5-26 

EDIT 5-26 

EDIT subcommands 5-26 


ED IT subcommands 

linenum 5-25 

CANCEL 5-25 

CHANGE 5-25 

DELETE 5-25 

END 5-25 

INPUT 5-25 

LIST 5-25 

MERGE 5-25 

RENUMBER 5-25 

SAVE 5-25 

SCAN 5-25 

SEND 5-25 

SUBMIT 5-25 

TABSET 5-25 
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EXEC command 5-27 

installation variables 5-27, 5-28 

job processing commands 

SUBMIT 5-26 

OUTPUT 5-26 

CONTINUE 5-26 

CANCEL 5-26 


macros 
CRJELINE 5-23 

CRJTABL 5-23 

CRJEUSER 5-23 
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LISTBC 5-27 
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BRDCST 5-29 
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CSW (channel status word) I-II 


D 
DASD capacities 4-13 

data management 

macro completion codes used in this book 4-2 

macros 

BLDL 4-2 

BSP 4-2 

BUILD 4-2 

BUILDRCD 4-2, 4-3 

CHECK 4-3 

CHKPT 4-3 

CLOSE 4-4 
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CNTRL 4-4 
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PUT 4-7 

PUTX 4-7 

READ 4-7,4-8 

RELEX 4-8 

RELSE 4-8 

SETL 4-8 

SETPRT 4-8, 4-9 

STOW 4-10 

SYNADAF 4-10 

SYNADRLS 4-10 

TRUNC 4-11 

WRITE 4-11,4-12 

XLATE 4-12 


data set label (IBM), tape 4-18 

decimal-hexadecimal 


conversion 1-2, 1-58 

fraction conversion 1-58 to 1-62 


device sense in UCB 2-4 to 2-11 

devices supported by 


BTAM 7-11, 7-12 

TCAM 7-20 to 7-23 


standard label processing 

ANSI 4-20 

IBM 4-14 


E 
EBCDIC codes 1-2 to 1-6, 1-63, 1-64 

EDIT and EDMK pattern characters 1-9 


F 

fixed storage locations 1-10 

format, save area 2-2 

formats, Linkage Editor Record 6-6 

format, utilities 8-2 

fraction conversion, hexadecimal-decimal 


G 
general services, supervisor 3-29, 3-30 


H 
header label fonnat (tape) 


ANSI 4-24, 4-25 

IBM 4-18 


hexadecimal 

addition and subtraction table I-57 


4 OS/VS Programmer's Reference Digest 

1-58 to 1-62 




hexadecimal, continued 
multiplication table I-57 
to decimal conversion 1-56 

IBM standard labels (tape) 

data set label 4-18 

label processing by components 4-16 

user label 4-19 

volume label 4-17 


instruction formats, machine 1-7 

instructions, System/370 


add 1-13 

add (reg) 1-13 

add decimal 1-13 

add halfword 1-13 

add logical 1-13 

add logical (reg) 1-13 

add normalized (long) 1-14 

add normalized (long, reg) 1-14 

add normalized (short) 1-14 

add normalized (short, reg) 1-14 

add normalized (extended) 1-14 

add unnormalized (long) I-IS 

add unnormalized (long, reg) I-IS 

add unnormalized (short) I-IS 

add unnormalized (short, reg) I-IS 

and 1-15 

and (reg) I-IS 

and (immediate) I-IS 

and (character) 1-15 

branch and link 1-16 

branch and link (reg) 1-16 

branch on condition 1-16 
branch on condition (reg) 1-16 
branch on count 1-16 
branch on count (reg) 1-16 

branch on equal 1-16 

branch on high 1-16 

branch on index high 1-16 

branch on index low or equal 1-17 
branch on low 1-17 

branch if mixed 1-17 

branch on min us 1-17 

branch on not equal 1-17 

branch on not high 1-1 7 
branch on not low 1-17 

branch on not minus 1-17 

branch on not ones 1-17 

branch on not plus 1-17 

branch on not zeros 1-17 

branch if ones 1-17 

branch on overflow 1-17 

branch on plus 1-17 
branch on zero 1-17 

branch if zeros 1-1 7 

branch unconditional 1-17 

branch unconditional (reg) 1-17 

compare 1-17 

compare (reg) 1-17 

compare (long) 1-19 

compare (long, reg) 1-19 


Index 5 



,r 

instructions, System/370, continued 

cumpare (snort) 1-19 

compare (short, reg) 1-19 

compare decimal 1-18 

compare halfword 1-18 

compare logical 1-18 

compare logical (characters) 1-18 

compare logical (immediate) 1-18 

compare logical (reg) 1-18 

compare characters under mask 1-18 

compare logical long 1-19 

convert to binary 1-19 

convert to decimal 1-1 9 

diagnose 1-19 

divide 1-20 

divide (long) 1-20 

divide (long, reg) 1-20 

divide (reg) 1-20 

divide (short) 1-21 

divide (short, reg) 1-21 

divide decimal 1-20 

edit 1-21 

edit and mark 1-21 

exclusive or 1-21 

exclusive or (character) 1-22 

exclusive or (immediate) 1-22 

exclusive or (reg) 1-22 

execute 1-22 

halt device 1-22 

halt I/O 1-22 

halve (long) 1-22 

halve (short) 1-22 

insert character 1-22 

insert characters under mask t-22 

insert storage key 1-23 

load 1-23 

load (reg) 1-23 

load (long) 1-24 

load (long, reg) 1-24 

load (short) 1-26 

load (short, reg) 1-26 

load address 1-23 

load and test 1-23 

load and test (long) 1-23 

load and test (short) 1-23 

load complement 1-24 

load complement (long) 1-24 

load complement (short) 1-24 

load control 1-24 

load halfword 1-24 

load multiple 1-25 

load negative 1-25 

load negative (long) 1-25 

load negative (short) 1-25 

load positive 1-25 

load positive (long) 1-25 

load positive (short) 1-25 

load PSW 1-26 

load real address 1-26 

load rounded (extended to long) 1-26 

load rounded (long to short) 1-26 
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instructions, System/370, continued 
monitor call 1-27 

move (character) 1-27 

move (immediate) 1-27 

move long 1-27 

move numerics 1-28 

move with offset \-28 
move zones 1-28 

mUltiply 1-28 


mUltiply (long, reg) \-30 


mUltiply (short, reg) \-32 

multiply decimal \-29 


or (immediate) \-32 


multiply (extended) 1-29 

multiply (long) 1-30 


multiply (long/extended) 1-30, 1-31 

multiply (long/extended, reg) 1-31 

multiply (reg) 1-29 

multiply (short) 1-31 


mUltiply halfword 1-30 

nop (reg) 1-32 

or 1-32 

or (character) 1-32 


or (reg) 1-32 

pack 1-32 

purge TLB 1-32 

read direct 1-33 

reset reference bit 1-33 

set clock 1-33 

set clock comparator 1-33 

set CPU timer 1-33 

set program mask 1-34 

set storage key 1-34 


shift and round decimal \-34 

shift left double \-34 


shift right double logical \-35 


shift right single logical \-35 


start I/O fast release \-36 


store (long) \-37 

store (short) 1-3R 


set system mask 1-34 


shift left double logical 1-34 

shift left single 1-34 

shift left single logical 1-35 

shift right double 1-35 


shift right single 1-35 


start I/O 1-35 


store 1-36 


store channel ID 1-36 

store character 1-36 

store characters under mask 1-36 

store clock 1-36 

store clock comparator 1-36 

store control 1-37 

store CPU ID 1-37 

store CPU timer 1-37 

store halfword 1-37 

store multiple 1-37 

store then and system mask 1-38 

store then or system mask 1-38 

subtract 1-38 


Index 7 
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instructions, System/370, continued 

subtract (reg) 1-38 

subtract decimal 1-39 

subtract halfword 1-39 

subtract logical 1-39 

subtract logical (reg) 1-39 

subtract normalized (extended) 1-39, 1-40 

subtract normalized (long) 1-40 

subtract normalized (long, reg) 1-40 
 •
subtract normalized (short) 1-40 

subtract normalized (short, reg) 1-41 

subtract unnormalized (long) 1-41 

subtract unnormalized (long, reg) 1-41 

subtract unnormalized (short) 1-41 

subtract unnonnalized (short, reg) 1-41 

supervisor call 1-42 

test and set 1-42 

test channel 1-42 

test I/O 1-42 

test under mask 1-43 

translate 1-43 

translate and set 1-43 

unpack 1-44 

write direct 1-44 

zero and add 1-44 


interruption codes, program 1-10 

interruption control, supervisor 3-28 


Job Control Language (JCL) 

see OS/VS JCL 

see linkage editor JCL 

see loader J CL 


L 
limited channel logout 1-12 

linkage editor 


control statements 
ALIAS 6-6 

CHANGE 6-6 

ENTRY 6-6 

IDENTIFY 6-6 

INCLUDE 6-6 

INSERT 6-6 

LIBRARY 6-6 

NAME 6-6 

ORDER 6-6 

OVERLAY 6-6 

PAGE 6-6 

REPLACE 6-6 

SETSSI 6-6 


return codes 6-5 

incompatible job step options 6-5 

JCL 6-2 

P ARM default values 6-4 

PARM= options 6-3 

record formats 6-6 

REGION parameter 6-4 

SIZE values 6-7 


linkage register conventions 2-3 

line configurations, BT AM 


start-stop 7-11 
 • 
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line configurations. BTAM. continued 
binary synchronous 7 -12 


load module control, supervisor 3-26 

loader 


DD parameter restrictions 6-9 

invoking via macros 6-10 

JCL statements 6-7 

macro parameters 

EP 6-10 

PARAM 6-10 

option list 6-10 

ddname list 6-10 

VL 6-10 


PARM= options 

CALL 6-8 

EP 6-8 

LET 6-8 

MAP 6-8 

NOCALL 6-8 

NOLET 6-8 

NOMAP 6-8 

NOPRINT 6-8 

NORES 6-8 

NOTERM 6-9 

PRINT 6-8 

RES 6-8 

SIZE 6-8 

TERM 6-9 


return codes 6-11 

valid names 6-7 

virtual storage requirements 6-\2 


M 
machine instruction fonnats 1-7 

macro 


completion codes. data management 4-2 

facilities summary, OS/VS assembler 1-5\ 

macros 
BTAM (see BTAM macros) 

CRJE (see CRJE macros) 

data management (s'ee data management macros) 
SMF 5-2 

supervisor (see supervisor macros) 
TCAM (see TCAM macros) 


multiplication table, hexadecimal I-57 


N 
number/mnemonic/symbol/code equivalents 1-2 to \-6 

o 
operator commands 

definition of substitutional operands 5-\5 

definition of substitutional operands, RES (see RES) 

VSl (see VSI operator commands) 

VS2 (see VS2 operator commands) 


OS/VS JCL (Job Control Language) 
statements 

COMMENT 5-8 

DELIMITER 5-8 

DD 5-5 

EXEC 5-4 

JOB 5-3 

NULL 5-8 


Index 9 




statements, continued 
PEND 5-8 

PROC 5-8 


OS/VS system assembler 

constant values 1-49 

instructions 

ACTR 1-45 

AGO 1-45 

AIF 1-45 

ANOP 1-45 

CCW 1-45 

CNOP 1-45 

COM 1-45 

COPY 1-45 

CSECT 1-45 

CXD 1-45 

DC 1-45 

DROP 1-45 

DS 1-45 

DSECT 1-45 

DXD 1-45 

EJECT 1-45 

END 1-45 

ENTRY 1-45 

EQU 1-45 

EXTRN 1-45 

GBLA 1-45 

GBLB 1-45 

GBLC 1-46 

ICTL 1-46 

ISEQ 1-46 

LCLA 1-46 

LCLB 1-46 

LCLC 1-46 

LTORG 1-46 

MACRO 1-46 

MEND 1-46 

MEXIT 1-46 

MNOTE 1-46 

OPSYN 1-46 

ORG 1-46 

POP 1-46 

PRINT 1-46 

PUNCH 1-46 

PUSH 1-46 

REPRO 1-46 

SETA 1-46 

SETB 1-46 

SETC 1-47 

SPACE 1-47 

START 1-47 

TITLE 1-47 

USING 1-47 

WXTRN 1-47 


P 
parameter notation 

BTAM macros 7-5 to 7-8 

supervisor macros 3-9 to 3-14 


powers of 16 1-56 

processing 

ANSI standard tape labels 4-22 
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processing, continued 
IBM standard tape labels 4-16 


programming conventions for SVC routines 3-15 

program interrupt codes 1-9 

program status word (PSW) I-II 

PSW (program status word) I-II 


R 

register, linkage conventions 2-3 

registers, control 1-7 

RES 

definition of substitutional operands 5-22 

operator commands 


central 

CANCEL 5-18 

DISPLAY 5-18 

HOLD 5-18 

LISTBC 5-18 

LOGON 5-18 

LOGOFF 5-18 

MODIFY 5-18 

MONITOR 5-18 

RELEASE 5-18 

REPLY 5-18 

RESET 5-18 

ROUTE 5-18 

SEND 5-19· 
START 5-19 

STOP 5-19 

STOPMN 5-19 

WRITER 5-19 


workstation 
CANCEL 5-20 

DISPLAY 5-20 

HOLD 5-20 

LISTBL 5-20 

LOG 5-20 

LOGOFF 5-20 

LOGON 5-20 

MODIFY 5-20 

MONITOR 5-20 

RELEASE 5-20 

REPLY 5-20 

RESET 5-20 

ROUTE 5-20 

SEND 5-20 

STOP 5-21 

STOPMN 5-21 

WRITER 5-21 


return codes 

see linkage editor or loader 

see utilities 


S 
save area format 2-2 

sense information. VCB 2-4 to 2-11 

SMFDEFL T macro outline 5-16 

storage locations, fixed 1-10 

subtraction, hexadecimal table 1-57 

supervisor 


macro parameter notation 3-9 

macros 

Index 1t 



macros, continued 
ABEND 3-2 

ATrACH 3-2 

CALL 3-3 

CHAP 3-3 

DELETE 3-3 

DEQ 3-3 

DETACH 3-3 
 •DOM 3-3 

DXR 3-3 

ENQ 3-3,3-4 

EXTRACT 3-4 

FREEMAIN 3-4 

GETMAIN 3-5 

GTRACE 3-5 

IDENTIFY 3-5 

LINK 3-5, 3-6 

LOAD 3-6 

PGRLSE 3-6 

POST 3-6 

RETURN 3-6 

SAVE 3-6 

SEGWT 3-6 

SNAP 3-6 

SPIE 3-6, 3-7 

STAE 3-7 

STATUS 3-7 

STIMER 3-7 

TIME 3-7 

TrIMER 3-7 

WAIT 3-7 

WAITR 3-7 

WTL 3-7,3-8 

WTO 3-8 

WTOR 3-8 

XCTL 3-8 


task control 3-31 

termination 3·30 
general services 3-29, 3-30 

load module control 3-26 

program interruption control 3-28 

synchronization 3-27 

virtual storage allocation 3-32 


SVC 
conventions 3· t 5 

summary for VSI 3-16 to 3-20 

summary for VS2 3-21 to 3-25 


synchronization, supervisor 3-27 

system assembler constant values 1-49 

system assembler instructions (see OS/VS system assembler) 

System/370 instructions (see instructions) 

T 

table 


code translation 1-9 

task control, supervisor 3-31 

tape label formats 


header 

ANSI 4-24, 4-25 

IBM 4-18 


trailer 

ANSI 4-24, 4-25 
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trailer, continued 
IBM 4-18 


user 

ANSI 4-26 

IBM 4-19 


volume 
ANSI 4-23 


TCAM 

device support 7 -21 


IBM 4-17 


macros 
CANCELMG 7-13 

CHECK 7-13 

CHECKPT 7-13 

CKREQ 7-13 

CLOSE 7-13 

CODE 7-13 

COUNTER 7-13 

CUTOFF 7-13 

DATETIME 7-13 

ERRORMSG 7-13 

FORWORD 7-13 

GET 7-13 

HOLD 7-13 

ICHNG 7-13 

ICOPY 7-13 

INBLOCK 7-13 

INBUF 7-13 

INEND 7-13 

INHDR 7-13 

INITIATE 7-14 

INMSG 7-14 

INTRO 7-14 

INVLST 7-14 

LOCK 7-14 

LOCOPT 7-14 

LOG 7-14 

LOGTYPE 7-14 

MCPCLOSE 7-14 

MCOUNT 7-14 

MRELEASE 7-14 

MSGEDIT 7-14 

MSGFORM 7-14 

MSGGEN 7-14 

MSGLIMIT 7-14 

MSGTYPE 7-15 

OPEN 7-15 

OPTION 7-15 

ORIGIN 7-15 

OUTBUF 7-15 

OUTEND 7-15 

OUTHDR 7-15 

OUTMSG 7-15 

PATH 7-15 

PCB 7-15 

POINT 7-15 

PRIORITY 7-15 

PUT 7-15 

QCOPY 7-15 

QSTART 7-15 

READ 7-15 
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macros, continued 


READY 7-15 

REDIRECT 7-15 

RETRY 7-15 

SCREEN 7-16 

SEQUENCE 7-16 

SETEOF 7-16 

SETEOM 7-16 

SETSCAN 7-16 
 •
STARTMH 7-16 

TCHNG 7-16 

TCOPY 7-16 

TERMINAL 7-16,7-17 

TERRSET 7-17 

TLiST 7-17 

TPDATE 7-17 

TPEDIT 7-17 

TPROCESS 7-17 

TTABLE 7-17 

UNLOCK 7-17 

WRITE 7-17 


operator commands 
DISPLAY 7-19 

HALT 7-19 

HOLD 7-19 

MODIFY 7-19 

RELEASE 7-20 

VARY 7-20 


trailer label format, tape 

ANSI 4-24, 4-25 

IBM 4-18 


translation table, code 1-2 to 1-6 

TSO 


macros 7-25 

modified TCAM macros 7-24 

operator commands 7-25 

unused TeAM macros 7-24 


U 
UCB sense information 2-4 to 2-11 

user label format, tape 


ANSI 4-26 

IBM 4-19 


Utilities 

data set 8-2 

Definition of Operands 8-41 

format 8-2 

independent 8-2 

system 8-2 


Utility Programs 

IBCDASDI 8-5 

IBCDMPRS 8-7 

ICAPRTBL 8-8 

IEBCOMPR 8-9 

IEBCOPY 8-10 

IEBDG 8-12 

lEBEDIT 8-15 

IEBGENER 8-16 

IEBISAM 8-18 

IEBPTPCH 8-19 

IEBTCRIN 8-21 

IEBUPDTE 8-26 
 • 
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Utility Programs, continued 
IEHATLAS 8-28 

IEHDASDR 8-29 

IEHINITT 8-32 

IEHIOSUP 8-33 

IEHLIST 8-34 

IEHMOVE 8-35 

IEHPROGM 8-38 

IFHSTATR 8-40 


v 

variable symbols, OS/VS system assembler 1-54, 1-55 

virtual storage allocation, supervisor 3-32 

virtual storage requirements for the loader 6-12 

volume 


label (tape) 

ANSI 4-23 

IBM 4-17 


organization 
ANSI standard labels 4-20, 4-21 

IBM standard labels 4-14, 4-15 


VSl operator commands 
CANCEL 5-9 

DEFINE 5-9 

DISPLAY 5-9 

DUMP 5-9 

HALT 5-9 

HOLD 5-9 

LOG 5-9 

MODE 5-9 

MODIFY 5-9 

MONITOR 5-9 

MOUNT 5-9 

MSGRT 5-10 

RELEASE 5-10 

REPLY 5-10 

RESET 5-10 

SET 5-10 

START 5-10 

STOP 5-10 

STOPMN 5-10 

SWAP 5-10 

SWITCH 5-10 

UNLOAD 5-10 

VARY 5-10,5-11 

WRITELOG 5-11 

WRITER 5-11 


VS2 operator commands 
CANCEL 5-12 

CONTROL 5-12 

DISPLAY 5-12 

DUMP 5-12 

HALT 5-12 

HOLD 5-12 

LOG 5-12 

MODE 5-12 

MODIFY 5-12 

MONITOR 5-12 

MOUNT 5-13 

MSGRT 5-13 

RELEASE 5-13 

REPLY 5-13 
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VS2 operator commands, continued 

RESET 5-13 

SET 5-13 

START 5-13 

STOP 5-13 

STOPMN 5-13 

SWAP 5-13 

SWITCH 5-13 

UNLOAD 5-13 

VARY 5-13,5-14 

WRITE LOG 5-14 
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