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PREFACE

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

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

This publication does not contain information about system control blocks.
Refer to OS/VS1 System Data Areas, SY28-0605, to find this information.
Some information useful in debugging the system is contained in this
publication. For additional information, refer to OS/VS1 Debugging Guide,
GC28-6670.

Fourth Edition {December 1973)

This edition applies to Release 3 of OS/VS1 and to all subsequent releases until other-
wise indicated in new editions or Technical Newsletters. Changes are continually made
1o the information contained herein; before using this publication in connection with

the operation of IBM systems, consult the JBM System/360 and System/370 Bibliography,
GA22-6822, for the editions that arc applicable and current.

A handbook-sized binder, FE part number 453559, may be purchased from IBM.
Customers may order it through their IBM ket P ive. IBM p 1
should order it as an FE part from Mechanicsburg.

This edition is a major revision of, and obsol the OS/VS1 infc ion found in
GC24-5091-2. Changes or additions to the text and illustrations are indicated by a
vertical line to the left of the change.

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

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

© Copyright International Business Machines Corporation 1973



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

0S/VS2 information is removed from this publication, which now supports
0S/VS1 only.

SECTIONS 1, 2, 3, and 4 contain information included for the first time.
This material includes:

SECTION 1

machinecheck interruption code

1/O command codes

ANSI control characters

dynamic address translation information

SECTION 2

trace table information
system register usage
device information

wait state codes
ENQ/DEQ names

“how to find” information

SECTION 3
SVC to module directory
supervisor flow of control diagrams

SECTION 4

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

All sections contain substantial changes to previous content. Review them in
their entirety for new and modified information.
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Summary of Amendments
for GC24-5091-2
0S/VS1 Release 2
0S/VS2 Release 1

SECTIONS 1,3, 5,7, 8, or 9 REFLECT ADDED:
o Base Publications Supporting OS/VS1 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

VS1 Operator Commands

® VS2 Operator Commands

SECTIONS 2, 3,4, or 7 REFLECT UPDATED:
o Data Management Macros
e 0S/VS1 Completion Code Summary
e 0S/VS2 Completion Code Summary
» Programming Conventions for SVC Routines
© Summary of Supervisor Operands
» Supervisor Macro Outlines
o SVC Summary for OS/VSl
» SVC Summary for 0S/VS2
» TCAM Devices Supported
e TCAM Macro Operands
@ UCB Sense Information
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Section 1:
Section 2:
Section 3:
Section 4:
Section 5:
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Section 7:
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Section 9:
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Code Translation Table

Instruction|  Graphics and Controls | 7-Track Tape
Dec.|Hex | (RR) |BCDIC EBCDIC(1} ASCII| BCDICI2) | Card Code | Binary
0|00 NUL NUL 12-0-1-39 | 0000 0000
101 SOH SOH 12-19 0000 0001
2|02 STX STX 12-249 0000 0010
3|03 ETX ETX 12-39 0000 0011
404 [SPM PF EOT 49 T
5{05 |BALR H ENQ 1259 0000 0101
6|06 |BCTR LC ACK 12-69 0000 0110
_1]01_|BCR DEL BEL 12-19 0000 0111
8[08 | SSK BS 12-89 0000 1000
9/09 |ISK HT 12-1-89 0000 1001
10[0A |SVC SMM LF 12-2-89 0000 1010
_1jos vi v 12-3-849 0000 1011
12]0C FF FF 2489 il
B10D CR CR 12-5-89 0000 1101
W[ |MvCL S0 S0 12-6-89 0000 1110
15| 0F | CLeL sl sl 12-1-89 0000 1111
610 |LPR DE DLE 12-11-1-89 | 00010000
vl | 0Cl DCl 1-19 0001 0001
B2 LR DC2 DC2 11249 0001 0010
BB |LCR ™ oc3 11-39 0001 0011
2[4 [NR RES DCA 1149 0001 0100
2115 |cR NL NAX 1159 0001 0101
201 |OR BS SYN 11-69 0001 0110
BN xR IL £18 11-79 0001 0111
2418 |LR CAN CAN 1189 0001 1000
%|® |CR M M 11-1-8-9 0001 1001
2| 1A |AR cc suB 11-2-849 0001 1010
1l |SR cul ESC 11-3-89 0001 1011
28] 1C | MR 1FS FS 11485 0001 1100
2|10 | DR 165 GS 11-5-8-9 0001 1101
30| E |AR IRS RS 11-6-89 0001 1110
31 F |SIR 1Us us 11-1-89 0001 1111
32{20 | LPOR DS SP 11-0-1-89 0000
33{21 |LNDR S0S 't 0-1-9 0010 0001
34{2 [LTDR 33 " 0-2-9 0010 0010
35|23 |LCOR ¢ 039 0010 0011
36|24 | HOR BYP s 0-49 0010 0100
37|25 |LROR tF ) 0-5-9 100200101
3812 | MXR ETB & 1069 0010 0110
0|21 |MXDR | ESC ' {0719 - 0020 0111
428 [LDR ! [ 70-89 0010 1000
41/ |COR ) 10-1-89 0010 1001
42| 2A | ADR i M . 102849 0010 1010
4328 | SDR : cu2 + 10-3-8-9 0010 101
a72c [MOR ; 0-4-89 0010 1100
45120 | DDR ENQ - 0-5-8-9 0010 1301
2|2 | AWR ACK . 0-6-8-9 0010 1110
47| ISWR BEL [ 1 0-7-89 0010 1111
28]30 | LPER 0 12-11-0-1-89 | 0011 0000
0931 | LNR 1 19 0011 0001
50(32 | LTER SYN 2 29 0011 0010
5113 [ 1CER 3 39 | 011 0011
52(34 | HER [ q 4= 700110100
53|35 | LRER RS 5 59 | 0011 0101
? % | AXR uc 6 169 | 00110110
55131 | SXR EOF 1 19 0011 0111
538 | LER 8 89 0011 1000
573 | CER 9 1189 | 0011 1001
58]3A | AER : 2-89 0011 1010
59038 | SER ol ; 3-89 0011 1011
603C | MER DCA < 4-89 0011 1100
613D | DER NAK - i5-89 0011 1101
62 |% |AUR > |6-89 0011 11310
63| | SUR SUB ? |7-89 0011 111
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Code Translation Table (cont’d)

' Instruction |  Graphics and Controls | 7-Track Tape

Dec.|Hex| (RX) |BCDIC EBCDIC(D) ASCII| BCDICI2) | CardCode | Binary
64140 | STH Sp Sp @ 3 no punches | 0100 0000
65 (41 LA A 2-0-19 0100 0001
6 (42 | sTC B 12-0-29 0100 0010
67|83 |ic < 12-039 0100 001
68184 | EX D 2049 0100 0100
69 (45 | BAL E 12-0-59 0100 0101
70146 | BCT F 12069 01000110 -
7|4 lsc G 2079 01000111
72|48 [LH H 12-089 0100 1000
7349 |CH I 2-18 0100 1001
74 [4A | AH ¢ ¢ 228 0100 1010
75|48 | SH . N K BA8 21 |13 0100 1011
76 14C | MH oY < < L BASA 12-4-8 0100 1100
17 [4D [ [ M |BAB4 1 58 0100 1101
78 {4 | CVD < + o+ N BA842 |12-6-8 0100 1110
79 [4F | CvB : b 0 BAB421 |12-7-8 0100 1111
80150 | ST &+ & & P BA 2 01010000
81,51 [ Q 2-11-19 | 01010001
& |52 R 2-1129 | 01010010
8 |53 s 2-1139 | 01010011
FAEBL T TR-1149 ] 01010100
8|55 | cL u 2-1159  |ow10101
%[5 |0 v 12-116-9 | 01010110
851 | x w 2-11-79 | 01010111
858 | L X 2-11-89 | 0101 1000
8% Ic Y 11-1-8 0101 1001
9054 | A (I z 128 0101 1010
91[58 | S $ $ 8 [ B 8 21 |13 0101 1011
25 [M . . \ B 84 1148 0101 1100
9350 | D 0] o) ] B 84 1 [11-5-8 0101 1101
94 (5 | AL [ PR I B 842 11468 0101 1110
955 |sL N e S B 8421 |11-7-8 0101 1111
9% (60 | STD - - <~ T 1) 0110 0000
97 |61 ; ! ! 3 A 10 0119 0001
98 (62 : b 11-029 0110 0010
% /63 c ! 11-0-39 0110 0011
100 [ 64 d 111049 0110 0100
101 |65 e | 11-0-59 0110 0101
102 |66 f , 11069 0110011
103 (67 | MxD q | 1-0-79 01100111
104 [68 1D h 10-89 0110 1000
105 (69 : CD i 10-18 0110 1001
106 [6A | AD ! i 2-11 0110 1010
107 |68 | SD \ , k| A8 21 038 0110 1011
108 [6C | MD % % % 1 | Asd 0-4-8 0110 1100
109 {60 | DD v — _ m A84 1 {058 0110 1101
10 |6 (AW \ > > g A842 |08 0110 1110
11 J6F | sw w2 o A8421 |0-7-8 010 111
12 [10 | STE ) 2-11-0 01110000
13 |71 q R-11-0-19 | 01110001
(R r 2-110-29 | 01110010
B s 12-110-39 | 01110011
161 t 2-110-49 | 01110100
m |15 u 1 12-11-0-59 | 01110101
18 |76 v 12-110-69 01110110
19 |7 w 2-110-79 | on1omn
120 (78 | LE X T12-11-0-8-9 | 0111 1000
211 |cE . y 18 0111 1001
12 (7A | AE [ P z A 2-8 \0111 1010
13|18 | sE T N B 8 21 3-8 ou110m
»IIC [ ME e @ e 1 84 |48 ;0111 1100
15 {70 | DE o } 84 1 (58 0111 1101
2 | | AU > . . l 842 ‘6-8 0111 1110
127 |TF | su - 8421 |1-8 o nn
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Code Translation Table {cont'd)

Instruction|  Graphics and Controls | 7-Track Tape

Dec.| Hex |and Format | BCDIC EBCDICIY ASCII| BCDIC(2) | Card Code | Binary
12880 [SSM -5 2-0-1-8 1000 0000
129 |81 a a 12-0-1 1000 0001
D08 |LPSW =S b b »-0-2 1000 0010
131 |83 | Diagnose ¢ _¢ 12-0-3 1000 0011
B2 |8 [WRD g d 4 jrain] T

133.|8% |RDD e ¢ 12-0-5 1000 0101
B4 (%6 |BXH [ »-0-6 1000 0110
15 187 | BXLE g g 2071 1000 0111
16 |88 | SRL h h 208 1000 1000
BT {® |SW [ -9 1000 3001
138 |8A | SRA 12-0-2-8 1000 1010
19|88 |SLA RS { 12-03-8 1000 3011
140 [8C | SRDL < 12-04-8 1000 1100
118D | SLBL ! 12-0-5-8 1000 1101
M2 |& |SRDA + 12-0-6-8 1000 1110
M3 [8F |SLDA + 12-0-1-8 1000 1111
144790 [STM 12-11-1-8 1001 0000
us 01 {TM g, i »-1-1 1001 0001
6 |92 | MVI k ok 2-112 10010010
Mi® |15 =S [ 2-119 1001 0011
M8 %M NI m m 2-114 1001 0100
W i% |CL non »-11-5 10010101
wale o [ 0o o 12-11 1001 0110
15197 Xt p P 12-11-7 10010111
B2{98 [tM RS q q 2-11-8 1001 1000
153 |9 ror »-114 1001 1001
154 19A 12-11-2-8 | 1001 1010
155 |98 1 »-11-3-8 | 1001101l
156 [9C | S10,S10F o 12-114-8 | 1001 1100
157 {9D | T10,CLRI ' 2-11-5-8 | 10011101
158 |9 | HIO,HOV t 12-1-6-8 | 001 1110
1 (% {1CH » 2-11-1-8 |01
160 |AD - 11-6-1-8 1010 6000
161 | Al -~ e 1-0-1 | 1010 0001
12 | A2 s s 1102 1010 0010
8| A t ot 114073 1010 0011
i M U u 104 1010 0100
165 A5 vov -5 10100101
166 | A6 v w 1106 1010 0110
11 A1 x_ x 147 0oL
168 | A8 y v 1108 1010 1000
0| [ 1109 1010 1001
M0 | AA 11-0-2-8 1010 1010
m |AB L 1-0-3-8 1010 1011
172 [AC STNSM]S| v 110-4-8 1010 1100
173 | AD |STOSM { 11-0-5-8 1010 1101
174 | AE {SIGP -RS 2 11-0-6-8 1010 1110
1715 [AF_[MC Sl . n-0-18 1010 1111
176 | B0 a 2-110-1-8 | 10110000
I77 {B1 [LRA -RX ! 2-11-0-1 ! 10110001
178 | B2 |See below 2 ; 12-11-0-2 | 0110010
m |83 2 I R-10-3 (010
19 (64 4 ! 12-1104 [ 10110100
181 |B5 H s 12-11-0-5 ;10110101
182 1B6 | STCTL }RS M 121106 | 1011010
1|87 1T 7 12-11-0-7 {10101
184 (B8 s 2-110-8 | 10111000
185 | B9 ¢ 12-11-09 | 10111001
18 |BA |CS }Rs 12-11-0-2-8 | 10111010
187 {8B | CDS o 12-11-0-3-8 | 1011 1011
188 | BC N ! Z-1104-8 | 0111100
13 |BD |CLM ] 12-11-0-5-8 | 1011 1101
90 |BE |STCM (RS + 12-11-0-6-8 | 1011 1110
Bl |BF_[lcM - 12-11-0-7-8 | 1011 1111
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Code Translation Table {contd)

{Instruction| ~ Graphics and Controls | 7-Track Tape | T .
Dec. Hex| (SS)  /BCDIC EBCDICID ASCIi| BCDIC(2 | Card Code | Binary
w20 | ? { 'BAS 2 190 1100 0000
™ icl A A A BA 1 11 1100 0001
w2 B 8 B BA 2 P2 1100 0010
%0 ic [ BA 21 B3 1100 0011
¥ |4 f] D D BA 4 74 1100 0100
wrlics | E E E BA 4 1 125 1100 0201
M8:C6 | F FF BA 42 |16 1100 0110
99C1 | G G G BA 421 |17 1100 011
20 €8 | H H H BAS -8 1100 1000
21! 09 i [ (BAS 1 129 1100 1001
22 CA | |12:0-2-89 | 1100 1010
B cB |12-0-3-8-9 | 1100 011
204 | CC T 12-0-4-89 | 1100 1100
25 | CD 120589 | 1100 110}
206 | CE v 12-0-6-8-9 | 1100 1110
201 | cF D-0-7-89 | 1300 1111
28| D0 1 ¥ B 82 |10 1101 0000
29 | D1 | MVN ) 3 B 1 {11 1101 0001
210 | D2 |MVC K K K B2 12 1101 0010
21103 {mvz L Lt B 21 (113 1101 0011
21204 |NC M M M B 4 114 11010100
2B | D5 |CLC N N N 8 41 |15 11010101
21|06 |0OC o o 0 1B 42 1+ 11010110
25 |07 [ XC P P P B_ 421 |17 1200 0111
216 | 08 Q e Q B 8 11-8 11101 1000
27 (9 R R R B 8 1 {119 /1101 1001
218 | DA 12-11-2-8%9 | 1101 1010
219 i DB 12-11-3-8%9 1101 1011
20 TDC TR R-114-8-9 1101 1100
210D |TRT 12-11-5-89 | 1101 1101
22 | 0E (€D 2-116-89 | 101 1110
2B DF_|EOMK 2-11-7-89 | 101 1111
247 €0 + N A8 2 1028 1116 0000
25 |El 11-0-19 1120 0001
26 [E2 s s s A 2 02 1110 0010
2 B I 1T A_21 03 1100012
28 K4 U U U A4 04 1110 0100
29 1 E5 v VoV A4l (oS 1110 0101
20 | €6 W wow A 42 |06 11100110
B8 X X_X A 421 |07 1110011
B2 |8 Y Yy A8 0-8 1110 1000
2369 z z 2z A8 1 |09 1110 101
B4 | EA 1-0-2-89 | 1110 010
25 |EB 1-03-89 | 1110 1011
26 [€C d 110-4-89 [ 1110 1100
BT ED 11-0-5-8-9 | 1110 1101
28 [EE 1-0-6-89 | 1110 1110
29 |FF 1-0-7-89 | 1110 11
20 (F0 | SRP [} 00 g2 |0 11110000
241 [F1 | MvO 1 11 1)1 11110001
242 |F2 | PACK 2 2 2 2 2 11110010
23 B IUNPK 3 3 3 21 13 1111 0011
W ! T 4 q 4 1111 0100
25 | F5 5 5 5 4105 11110101
246 | F6 6 6 6 42 6 11010
21|\ 1 1.1 421 17 111 011
23 [F8 | ZAP g g 8 ] g 1111 1000
2|/ |cP 9 9 9 8 18 1111 1001
20 (FA AP 1 12-11-0-2-8-9 1111 010
X1|FB |SP 12-11-0-3-89! 1111 1011
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Code Translation Table (cont’d) - Machine Instruction Formats

Instruction|  Graphics and Controis | 7-Track Tape

aphi
Dec.|Hex| {5S) |BCDIC EBCDICIT ASCH | BCDICIZI | CardCode | Binary

B2 LFC [MP 12-11-0-4-8-9| 1111 1100
253 |FD {DP 12-11-0-5-8-9| 1111 1101
24 | FE 12-11-0-6-8-9| 1111 1110
255 | FF 12-11-0-7-8-9) 1111 1111
1. Two columns of EBCDIC graphics chains (‘120 graphics).
are shown. The first gives standard 2. Add C (check bit) for odd or even
pit pattern assignments. The second parity as needed, except as noted.

shows the T-11 and TN text printing 3. For even parity use CA.

Op code (S format)
B202 - STIDP B207 - STCKC B20D - PTLB
B203 - STIDC B208 - SPT BZ10 - SPX

B204 - SCK B209 - STPT 8211 - STPX
B205 - STCK B20A - SPKA B212 - STAP
B206 - SCKC B20B - IPK B213 - RRB

Machine Instruction Formats

FIRST HALFWORD 1 | SECOND HALFWORD 2 [ THIRD HALFWORD 3 B

| |
REGISTER REGISTER
OPERAND 1 OPERAND 2
| [

[
|
!
|

e
g
e
B

- e e =

‘l|8 1112 15l
REGISTER | ADDRESS OF
OPERAND 1 | OPERAND 2

OpCods | R1 ]ﬁxz IED D2

1

|

|

nx[

0 78 1112 1516 1920
| |

|

i

w

REGISTER REGISTER ADDRESS OF
OPERAND 1 OPERAND 3 OPERA

J—,
OpCode | R1 [ R3 | B2 [ D2
7_8 1112 1516 1920

RS

=L

||MMED|ATEI ADDRESS OF
PERAND 1

si[ OpCode [ 12 81 D1

78 1516 1920

—-———

i

.

w|

ADDRESS OF
OPERAND 2

Op Code B2 D2
1516 1920

«“
Y or————o

o

LEN ADDRESS OF
OPERAND 1 OPERAND 2 OPERAND 1

ADDRESS OF
OPERAND 2

1
i
i
I
|
!
|
[
1
t
|
1
|
!
1
[
[
1
]
!
1
!
|
|
|
1
1
[
1
!
|
[

A,
OpCode | EREEIEN o1

-

D2

A

| | ADDRESS OF |
LENGTH 1 OPERAND 1 i

x

112 15I16 1920 3132 3536
1

ADDRESS OF
OPERAND 2

Op Code | L IR D1

D2

Y o
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Control Registers

Name of field

CR | Bits Associated with Init
0 |0 Block ~ multiplex'g control Block - multiplex'g 0
1 SSM suppression control SSM instruction 0
2 TOD clock sync control Multiprocessing 0
8-9 Page size control y 0
10 Unassigned (must be zero) } Dynamic addr. transl. 4]
11-12| Segment size control J 0
16 Malfunction alert mask [
17 Emergency signal mask It . 0
18 External call mask Multiprocessing 4]
19 TOD clock sync check mask 0
20 Clock comparator mask Clock comparator 0
21 CPU timer mask CPU timer 0
24 Interval timer mask Interval timer 1
25 Interrupt key mask Interrupt key 1
26 Externcl signal mask External signal 1
1 ]0-7 Segmenr table length . 0
8-25 | Segment table address } Dynamic addr. transl . 0
2 [ 0-31 | Channel masks Channels i
8 [ 16-31| Monitor masks Monitoring c
9 {0 Successful branching event mask 0
1 Instruction fetching event mask 4
2 Storage alteration event mask Program - event record'g 0
3 GR alteration event mask
16-31| PER general register masks 0
10| 8-31 | PER starting address Program - event record'g 0
11(8-31 PER ending address Program - event record'g 0
140 Check -stop control . . 1
1 Synch. MCEL conirol } Machine -check handling 1
2 1/O extended logout control 1/0 extended logout 0
4 Recovery report mask 0
5 Degradction report mask [
& Ext. damage report mask . . . 1
7 Warning misk POl Machine - check hendling 0
8 Asynch. MCEL control 0
9 Asynch. fixed log control 0
15| 8-28 | MCEL address Machine - check handling | 512
Section 1: General Information ~ 1-7



Condition Codes

Condition Code Setting []

Mask Bit Vaiue 8

General Instructions

Add, Add Halfword zero

Add Logical zero,
no carry

AND zero

Compare, Compare Halfword  equal
Compare and Swap/Double equal

Compare Logical equal
Exclusive OR zero

Insert Characters under Mask  all zero
Lood and Test zero

Load Complement zero

Loud Negative zero

Load Positive zero

Move Long count equal

ORrR

Shift Left Double/Single zero
Shift Right Double/Single zero
Store Clock set
Subtract, Subtract Halfword  zero
Subtract Logical -

Test and Set zero

Test under Mask zero

Translote and Test zero

Decimal Instructions

Add Decimal zero

Compare Decimal equal

Edit, Edit and Mark zero

Shift and Round Decimal zero

Subtract Decimal zero

Zero and Add zero

Floating- Point instructions

Add Normolized zero

Add Unnormalized zero

Compare equal

Lood and Test zero

Lood Complement zero

Lood Negative zero

Lood Positive zero

Subtract Normalized zero

Subtract Unnormalized zero

Input/Output Instructions

Clear I/O no oper in
progress

Halt Device interruption
pending

Halt 1/0 interruption
pending

Start 1/0, SIOF successful

Store Channel ID 1D stored

Test Channel availoble

Test 1/O availoble

System Control Instructions

Load Real Address translation
ovailable

Reset Reference Bit R=0, C=0

Set Clock set

Signal Processor accepted

-

< zero

not zero,
no carry
not zero
1st op low
not equal
Ist op low
not zero
st bit one
< zero

< zero

< zero
count low
not zero
< zero

< zero
not set

< zero

not zero,
no carry
one

mixed
incomplete

< zero
Ist op low
< zero
< zero
< zero
< zero

< zero
< zero
15t op low
< zero
< zero
< zero
< zero
< zero

CSW stored
CSW stored
CSW stored

CSW stored
CSW stored
interruption
pending

CSW stored

ST entry
invalid
R=0, C=1
secure
stat stored

> zero
zero,
carry

Ist op high
Tst op high

1st bit zero
> zero

> zero

> zero
count high
>zero

> zero
eyror

> zero
zero,
carry

complete

>zero
Ist op high
> zero
> zero
> zero
> zero

> zero
> 1ero
15t op high
> zero
> 280

> zero
> zero
> zero

chan busy

channel
working
burst op
stopped
busy

busy

burst mode

busy

PT entry
invalid
R=1, C=0

busy

overflow
nof zero,
carry

overflow
overflow
overlap
overflow
not oper
overflow
not zero,
carry

ones

overflow
overflow
overflow
overflow

not oper
not oper
not oper
not oper

not oper
not oper

not oper

length
violation
R=1, C=1
not oper
not oper
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Program Interruption Codes - CNOP Alignment - Edit EDMK Pattern
Characters

PROGRAM INTERRUPTION CODES

Interruption P . Interruption P Ini .
Code rogrun&lnferruphon Code rogmrnc nierrupfion
Dec| Hex ause Dec| Hex avse
1 | 000t {Operation 12 | 000C | Exponent overflow
2 | 0002 | Privileged operation 13 | 000D | Exponent underflow
3 | 0003 |Execute 14 | 000E | Significance
4 | 0004 | Protection 15 | 000F | Floating - point divide
5 | 0005 | Addressing 16 | 0010 | Segment translation
6 | 0006 | Specification 17 | 0011 | Poge translation
7 ] 0007 | Data 18 | 0012 | Translation specification
8 | 0008 | Fixed-point overflow 19 | 0013 | Special operation
9 | 0009 [ Fixed-point divide 64 | 0040 | Monitor event
10 | 000A | Decimal overflow 128 | 0080 | Program event (code may
1 0008 | Decimal divide be combined with
another code)
CNOP ALIGNMENT
Double Word
Word Word
HalfWord |  Half Word Half Word | Half Word
Byte E Byte E Byte ; Byte Byte ; Byte E Byte E Byte
| o 2,3 0,4 2,4
0,8 2,8 4,8 6,8

EDIT AND EDMK PATTERN CHARACTERS (in hex)

20-digit selector 40 - blank 5C ~asterisk
2] -start of significance 4B - period 6B - comma
22 -field separator 5B-dollar sign  C3D9-CR
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Fixed Storage Locations

Area, Hex

dec.  addr Purpose

0-7 0 Initial program loading PSW, restart new PSW
8-15 8 Initial program loading CCW1, vestart old PSW
16-23 10 Initial program loading CCW2
24-3} 18  Extematl old PSW
32-39 20 Supervisor Call old PSW
40-47 28  Program old PSW
48-55 30  Machine~check old PSW

56-63 38 Input/output old PSW
64-71 40  Channel status word
72-75 48 Channel acdress word
80-83 50 Interval timer
88-95 58  Extemal new PSW
96-103 60  Supervisor Call new PSW
104-111 68  Program new PSW
12-119 70  Machine-check new PSW
120-127 78 Input/cutput new PSW
132-133 84 CPU address assoc'd with external interruption, or unchanged
132-133 84  CPU address assoc’d with exteral interruption, or zero (EC
mode only)
134-135 86  Extemal interruption code (EC mode only)
136-13% 88  SVC interruption 10-12 zeros, 13-14 ILC, 15:0, 16-31 code]
(EC mode only)
140-143 8C  Program interrupt {0-12 zeros, 13-141LC, 15:0, 16-31 code ]
(EC mode only)
144-147 90 Tronslation exception oddress [0-7 zeros, 8-31 address] (EC
mode only)
148-149 94  Meonitor class [0-7 zeros, 8-15 class number]
150-151 96  PER interruption code [0-3 code, 4-15 zeros | (EC mode only)
152-155 98  PER address [0-7 zeros, 8-31 address} (EC mode only)
156-159 9C  Monitor code [0-7 zeros, 8-31 monitor code

168-171 AB  Channel ID [0-3 type, 4-15 model, 16-31 max. |OEL length]
172-175 AC  1/O extended logout (IOEL) address [0-7 unused, 8-31 addr]
176-179 BO  Limited channe! logout (see diagram)

185-187 B9 1/ address [0-7 zeros, 8-23 address] (EC mode only)
216-223 D8  CPU timer save areu

224-231 E0 Clock comparator save area

232-239 EB  Machine-check interruption code

248-251 F8  Failing processor storage address 0-7 zeros, 8-31 addr |
252-255 FC  Region code”

256-351 100  Machine—check fixed logout area™

352-383 160 Machine-check floating-point register save crea

384-447 180 Machine-check general register save area

448-511 1C0  Machine-check control register save area

512- 200  Machine-check CPU extended logout area (size varies)

* Functions and use of fields moy vary among models. See system library

manuals for specific model.
Location may be changed by programming (bits 8-28 of CR15 specify address).
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PSW (BC and EC modes)

PROGRAM STATUS WORD (BC Mode)
Channel Masks |E Pr(:(’(Zl;t'n CMwWP Interruption Code

o 6i7ls 11012 15l16 2324 31
iLC| cC Pr&:g;zm Instruction Address

32 I3a 36 39la0 47128 55056 63

0-5 Channel 0 to 5 masks
6 Mask for channel 6 and up
7 {E) External mask
12 (C=0) Basic control mode
13 (M) Machine-check mask
14 (W=1) Wait state
15 (P=1) Problem state

32-33 (ILC) Instruction length code
34-35 (CC) Condition code

36 Fixed-point overflow mask

37 Decimal overflow mask

38 Exponent underflow mask

39 Significance mask

PROGRAM STATUS WORD (EC Mode)

Protect’n Program
0R0O0 QTIE Key CMWP |00 |CC Mask 0000 0200
0 - 718 1112 1shie l1s Too — 23l24 31
0000 0000 Instruction Address
32 39l40 s7las s5ls6 63

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

12 {C=1) Extended control mode

13 (M) Machinecheck mask

14 (W=1) Wait state

15 {(P=1) Problem state

18-19 {CC) Condition code
20 Fixed-point overflow mask
21 Decimal overflow mask

22 Exponent underflow mask
23 Significance mask
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CAW - CCW - CSW
CHANNEL ADDRESS WORD (hex 48)

Key 0000 Command Address
) 3la 118 1516 23|24 31
CHANNEL COMMAND WORD
Command Code Data Address
0 1l8 15]16 2324 31
Flags 00 / / Byte Count
32 3713839140 47048 55|56 63

CD-bit 32 (B0) 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 iength indication.
Skip—bit 35 (10) suppresses transfer of information to main storage.
PCl—bit 36 {08) causes a channel program controlled interruption.

IDA-bit 37 (04) causes bits 8-31 of CCW to specify location of first IDAW.

CHANNEL STATUS WORD (hex 40)

Key |O|L{CC CCW Address

o slalsle 71ls 1slis 23024 31
Unit Status Channel Status Byte Count

3z 39f40 arfay 5556 63

5 Logout pending

6-7 Deferred condition code
32 (8000) Attention
33 (4000) Status modifier
34 (2000) Control unit end
35 (1000} Busy
36 (0800) Channel end
37 (0400) Device end
38 (0200) Unit check
39 (0100) Unit exception

40 (0080) Program contro! interruption

41 (0040) incorrect length

42 {0020) Program check

43 (0010) Protection check

44 (0008) Channel data check

45 (0004) Channel control check

46 (0002) Interface control check

47 {0001) Chaining check

48-63 Residual byte count for the last
CCW used
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Limited Channel Logout - Machine-check Interruption Code
LIMITED CHANNEL LOGOUT (hex BO)

0fSCU id| Detect Source 000 | Field validity flags [ TT | 00 |A| Seqg. |
o[1 3]s 7]8 12113 1516 23124 |26 fosl29 31
Detect field 17-18 Reserved {00Q)

4 CPU 19 Sequence code

5 Channel 20 Unit status

6 Storage contro! unit

7 Storage unit
Source field

8 CPU

9 Channel

21 Command address and key

22 Channel address
23 Device address

24-25 (TT)

Type of termination

Code 00 Interface disconnect

10 Storage control unit

11 Storage unit
12 Control unit

16-23

Field validity flags
16 Interface address

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

28 (A) 1/O error alert
29-31 Sequence code

MACHINE-CHECK INTERRUPTION CODE (hex E8)

| MC conditions 000 00| Time 2:?()} 0| Validity indicators I

0 819 1374 16 13119120 31

["o000 0000 0000 00] Val.] — MCEL length ]

32 39140 45146 48 55156 63

0 System domage 14 Backed-up 24 Failing stg. address

1 Instr. proc'g domage 15 Delayed 25 Region code

2 System recovery 16 Uncorrected 27 Floating-pt registers

3 Timer damage 17 Corrected 28 General registers

4 Timing facil. damage 18 Key uncorrected 29 Control registers

5 Extemal damage 20 PSW bits 12-15 30 CPU ext'd logout

6 Neot assigned (0) 21 PSW masks and key 31 Storage logical

7 Degradation 22 Prog. mask and CC 46 CPU timer

8 Waming 23 Instruction address 47 Clock comparator
Section 1: General Information  1-13



1/0 Command Codes

Standard C d Code Assi ts (CCW bits 0-7)

xxxx 0000 Invalid +++t t+01  Write

tttt 0100 Sense +t+t t110 Read

xxxx 1000 Transfer in Channel ++t+ 1111  Control

t+tt 1100 Read Backward 0000 0011 Control No Operation
x =Bit ignored. TModifier bit for specific type of 1/O device

CONSOLE PRINTERS

Write, No Carrier Return 01 Sense 04
Write, Auto Carrier Return 09 Audible Alarm 08
Read Inquiry 0A
3504, 3505 CARD READER/3525 CARD PUNCH (GA21-9124)
Command Binary  Hex Bit Meanings
Sense 0000 0100 04 | SS Stacker
Feed, Select Stacker SS10 FOIl 00 i
Read Only* 11D0 FOI0 o 2
Diagnostic Read 1101 0010 D2 | 10 2
Read, Feed, Select Stacker* ~ 55DO F010 F  Formai Mode
Write RCE Format* 0001 0001 11 | 0 Unformatted
3504, 3505 only | Formatied
Write OMR Format? 0011 0001 31 | D Data Mode
3525 onl 0 1-EBCDIC
Write, Feed, Select Stacker S$SDO 0001 1 2-Cord image
Print Line* LLLL L101 L Line Position
5-bit binary value
*Special feature on 3525 tSpecial feature
PRINTERS: 3211/3811 (GA24-3543), 3203/IPA, 1403/2821* (GA24-3312)
After
Write |mmed

Space 1 Line 09 0B Write without spacing 0l
Space 2 Lines u 13 Sense 04
Space 3 Lines 19 1B Load UCSB without folding F8
Skip to Channet 07 - 83 Foldt 43
Skip to Channel 1 89 8B Unfoldt 23
Skip to Channel 2 91 93 Lood UCSB and Fold (exc.3211) F3
Skip to Channel 3 99 9B UCS Gate Load (1403 only) EB
Skip to Channel 4 Al A3 Load FCBY 63
Skip to Channel 5 A9 AB Block Data Check 73
Skip to Channel 6 B1 B3 Allow Data Check 78
Skip to Channel 7 B9 BB Read PLBT 02
Skip to Channel 8 cl 3 Read UCSBT 0A
Skip to Channel ¢ c9 o) Read FCBT 12
Skip to Channel 10 D1 D3 Diag . Check Read (exc. 3203) 06
Skip to Channel 11 D9 DB Diagnostic WriteT 05
Skip to Channe! 12 El E3 Raise Covert 68

Diagnostic Gatet 07

Diagnostic Read (1403 only) 02
*1403/IPA diagnostics are model-dependent; 13211 only

UCS special feature on 1403
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1/0 Command Codes (cont'd)
3420/3803, 3410/3411 MAGNETIC TAPE

See GA32-0020, -0021, -0022 for function of specific models and special

features required.

Write o
Read Forward 02
Read Backward oc
Sense 04
Sense Reserve*t F4
Sense Release™ D4
Request Track~-in-Error 1B
Loop Write~to-Read T 8B
See Diagnose T 4B
Rewind 07
Rewind Unload OF
Erase Gap 17
Write Tape Mark 1F
Backspace Block 27
Backspace File 2F
Forward Space Block 37
Forward Space File 3F
Data Security Eraset 97
Diagnostic Mode Seit 0B

Mode
Set 1
(7~track)

Density
(

4556

on o

even
on
odd Y o

off

800

even

{
{
{
off {
{
{

\

Parity DC  Trans

Cmd
13
33
3B

23 .

28
53
73
7B
63
6B
93
B3
BB
A3
AB

Mode Set 2 (9-track)
800 bpi
1600 bpi
6250 bpit

cB
c3
D3

*Two-channel switch required

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

13420 only

Command MT Off | MT On* Count

Control Orient (c) 23 Nonzero

Recalibrate 13 Nonzero

Seek 07 6

Seek Cylinder 08 é

Seek Head 1B 6

Space Count OF 3 (a); nonzere (d)

Set File Mask 1F 1

Set Sector (a,f) 23 1

Restore (executes as a no~op)| 17 Nonzero

Vary Sensing (c) 27 1

Diagnestic Load (a) 53 1

Diagnestic Write (a) 73 512
Search Home Address Equal 39 BY 4

Identifier Equal 31 Bl 5

Identifier High 51 D1 5

Identifier Equal or High 71 F1 5

Key Equel 29 A? KL

Key High 49 c9 KL

Key Equal or High 69 E? KL

Key and Data Equal (d) 2D AD

Key and Data High (d) o | cd Number

Key and Data Eq. orHi () | éD | ED of bytes
Continve  Search Equal (d) 25 | as || (including
Scan Search High (d) 4 cs mask bytes)

Search High or Equal (d) 65 £5 in search

Set Compare (d) 35 B5 argument

Set Compare (d) 75 F5

No Compare (d) 55 D5

* Code same as MT Off except as listed.

a. Except 2314, 2319
b. 3330-3340 Series only;

manual reset on 3340.
c. 2304/2835 only.

d. 2314, 2319 only.

e. Siring switch or 2-channel
switch feature required;
standard on 2314 and 2844.

f. Special feature required on 334Q.

Section 1:

General Information
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1/0 Command Codes {cont’d} - ANSI Control Characters
DIRECT ACCESS STORAGE DEVICES: (cont'd)
3330-3340 SERIES (GA26-1592, -1617, -1619, 1620);

2305/2835 (GA26-1589); 2314, 2319 (GA26-3599, -1606)

Command MT_Off| MT On* Count
“Reod Home Address 1A 9A |5
Ccunt 12 92 8
Record 0 16 9%
Dota 06 86 ) Number of
Key and Date 0E 8E bytes to be
Count, Key and Data 1E 9E ( transferred
IPL 02 /
Sector (a,f) 22 1
Sense Sense 1/O 04 24 (a); 6 (d)
Read, Reset Buffered Log (b) Ad 24
Read Bufiered Log (c) 24 128
Device Release (e) 94 24 (a); 6 (d)
Device Reserve (e) B4 24 (a); 6 (d)
Read Diegnostic Status 1 (a) 44 16 or 512
Write Home Address 19 5 {exc. 7 on 3340)
Record 0 15 8+KL+DL of RO
Erase 1 8+KL+DL
Count, Key and Data 1D 8+KL+DL
Speciol Count, Key ond Data| 01 8+KL+DL
Data 05 DL
Key and Data 0D KL+DL
* Code same as MT Off except os listed. d. 2314, 2319 only.
a. Except 2314, 2319. e. String switch or 2-channel
b. 3330-3340 Series only; switch feature required;
manual reset on 3340. standard on 2314 and 2844.
c. 2304/2835 only. f. Specia! feature required on

3340.

ANSI Control Characters

Code

T2l

G AWN =+ 1| O

g O®m»omNo

)

=<

Action Before Printing a Line

Space one line (blank code}
Space two lines
Space three lines
Suppress space
Skip to channel 1
Skip to channel 2
Skip to channel 3
Skip to channel 4
Skip to channel 5
Skip to channel 6
Skip to channel 7
Skip to channel 8
Skip to channel 9
Skip to channel 10
Skip to channel 11
Skip to channel 12

Action After Punching o Card

Select punch pocket 1
Select punch pocket 2
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Operation Mnemonic | Op Code | Format Operands Description Exceptions Cond Code
Add A 5A RX R1, D2(X2,82) Add opr 2 to opr | Addr 0Sum=0
(Sto) (Reg) Specif 15um<0
2 Sum >0
Fxpt Oflo 3 Overflow
Add AR 1A RR R1, R2 Add opr 2 to opr 1 Fxpt Oflo 0Sum=0
(GPR) (Reg) 1Sum< 0
2 Sum =0
3 Overflow
Add AP FA ss’ DI(L1,B1), Add dec opr 2 to opr 1 Addr 0 Sum =0
Decima! D2(L2,82) (Sto)  (Sto) 1 Sum <0
(Right to left byte by byte). Data 2 Sum >0
(Opr 1 and 2 must be in packed) Dec Oflo 3 Overflow
(Fields can overlap if low-order Protect
bytes coincide) Opeta
(if opr 1 ond opr 2 refer to same
field, the field is doubled)
Add AH 4A RX R1, D2(X2,B2) Add opr 2 to opr 1 Addr 0Sum=0
Halfword (Sto)  (Reg) 1 Sum< 0
(High-order 16 bits expanded) Fxpt Oflo 2 Sum >0
opr 2 Specif 3 Overflow
Add AL 5E RX R1, D2(X2,B2) Add log opr 2 to opr 1 Addr 0 Sum=0
Logical (Sto)  (Reg) Specif 1 Sum#0
2 Sum =0
N 3 Sum #0
Add ALR TE RR R, R2 Add log opr 2 to opr 1 None 0Sum=0
Logical (Reg) (Reg) 1 Sum #0
2 Sum =0

3 Sum # 0

SUONONIISU OLE/WBISAS
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Operation Mnemonic | Op Code Format Operands Description Exceptions Cond Code
Add AXR 36 RR Rl, R2 FP Add opr 2 to opr 1 Specif 0 Fract =0
Normalized (FPR pair) (FPR pair) Exp Oflo | 1 Result <0
{Extended) Extended sum is put in opr 1 (FPR pair) Exp Uflo | 2 Result >0
Each operand consists of fwo FPR Signif
Only FPR 0 and FPR 4 may be specified for Opera
opr 1 or opr 2.
Add AD 6A RX R1, D2(X2,82) FP Add opr 2 to opr 1 Addr 0 Fract =0
Normalized (Sto) __(FPR) Specif 1 Result< 0
(Long) [S] Char [ Fraction | Signif 2 Result >0
0 78 L] Exp Oflo
Exp Uflo
Opera
Add ADR 2A RR Rl, R2 FP Add opr 2 to opr 1 Specif 0 Fract =0
Normalized (FPR) (FPR) Opera 1 Result< 0
(Long) Signif 2 Result >0
Exp Oflo
Exp Uflo
Add AE 7A RX R1, D2(X2,B2) FP Add opr 2 to opr 1 Addr 0 Fract =0
Normalized Sto FPR Specif 1 Result <0
(Short) [S] Chor | Fraction | Signif 2 Result >0
01 78 3t Exp Oflo
Exp Uflo
(Low-order halves of FPR ignored and
unchanged)
Add AER 3A RR Rl, R2 FP Add opr 2 to opr 1 Specif 0 Fract =0
Normalized (FPR)  (FPR) 1 Result < 0
(Short) Signif 2 Result > 0
(Low-order halves of FPR ignored and Exp Oflo
unchanged) Exp Uflo
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Operation Mnemonic | Op Code | Format Operands Description Exceptions Cond Code
Add AW 6E PX R1, D2(X2,B2) FP Add opr 2 to opr 1 Addv 0 Fract = 0
Unnormalized ) (Sto) (FPR) Specif 1 Rasult< 0
{Long) Signif 2 Result =0
Exp Oflo
Opera
Add AwR 2t RR R1, R2 FP Add opr 2 to opr 1 Specif 0 Fract =C
Unnormalized (FPR)  (FPR) Signif 1 Result < 0
(Long) Exp Offo {2 Result >0
o Opera
Add AU 7E RX R, D2(X2,B2) FP Add opr 2 to opr } Addr 0 Fract =0
Unnormalized {Sto)  (FPR) Specif 1 Result < 0
(Short) Signif 2 Result > 0
(Low-order halves of FPR ignored and Exp Oflo
unchonged) Opera
Add AUR 3E RR R1, R2 FP Add opr 2 to opr 1 Specif 0 Fract =0
Unnormalized (FPR)  (FPR) Signif 1 Result< 0
(Short) (Low-order halves of FPR ignored and Exp Oflo 2 Result > 0
unchanged) Opera .
AND TN 54 RX Ri, D2(XZ,B2) Place the product of both opr's into opr 1 Addr 0 Result = 0
Specif 1 Result # 0
AND NC D4 sS DY(L,B1), D2(B2) | ' Place the product of both opr's into opr 1 Addr O Result =0
(Left to right byte by byte) Protect 1 Result # 0
(Max number of bytes ANDed: 256)
AND NR 14 RR RI, R2 Place the product of both opr's into opr 1 None 0 Result =0
1 Result # 0
AND NI 94 St DI(8l), 12 AND the 1 byte from the instruction stream Addr 0 Result = 0
(8~15) to opr 1 Protect 1 Result = 0
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Sum compared fo opr 3 + | if opr 3 addr is
even. Branch to opr 2 addr if sum>
3fopr3+1

Operation Mnemonic | Op Code | Format Operands Description Exceptions | Cond Code
Branch and BAL 45 RX Rt, D2(x2,B2) Store 1LC,CC prog mosk, and 24 bits of None Unchanged
Link B inst adr in opr 1. Branch to adr of opr 2
Branch and BALR | 05 RR RI, R Store 1LC, CC prog mask, and 24 bits of None Unchanged
Link inst adr in opr 1. Branch fo adr of opr 2

(1 opr 2 = 0, store, no branch)
Branch on BC 47 RX M1, D2(x2,B2) Compare opr 1 with cond code None Unchanged
Condition (Mask) 8-11

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

(Mask = 15) Uncond branch

(Mask = 8) Cond code 00

(Mask = 4) Cond code 01

(Mask = 2) Cond code 10

(Mask = 1) Cond code 11

(NOP if cond ot met)
Seanch on BCR 07 &R M1, R2 Compare opr 1 with cond code None Unchanged
Condition Branch to opr 2 adr if cond met

(If opr 2 = 0) NOP
Branch on 8CT 46 RX R1, D2(X2,82) Reduce opr 1 by | and branch to opr 2 adr None Unchanged
Count (If opr 1 = 1) Reduce, no branch
Branch on BCTR | 06 RR Rl, R2 Reduce opr 1 by | and branch fo opr 2 adr Nore Unchanged
Count (If opr 1 = 1) Reduce, no branch

(if apr 2 = 0) Reduce, no branch
Branch on Equal BE 47(8C 8){ RX,Ext.[D2(X2,82) Branch if mosk = cond code None Unchanged
Bronch on Equal BER 07(8CR 8) RR,Ext. [R2 Branch if mask = cond code None Unchanged
Bronch on High BH 478C 2)| RX,Ext.|D2(x2,82) Branch if mask = cond code Nene Unchanged
Branch on High BHR 07(BCR 2) RR,Ext. [R2 Branch if mask = cond code None Unchanged
Branch on BXH 86 RS R1, R3, D2(82) Add opr 3 1o opr 1 None Unchanged
tndex High Sum compared to opr 3 if opr 3 adr is odd
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Operation Mnemonic | Op Code | Format Operands Description Exceptions Cond Code
Branch on Index BXLE 87 RS R1, R3, D2(B2) Same as Branch On Index High None Unchanged
Low or Equal Branch to opr 2 adr if sum <or =opr 3+
Branch on Low BL 47(8C 4) | RX,Ext, | D2 (X2,B2) Branch if mask = cond code None Unchonged
Branch on Low BLR 07(BCR4) | RR,Ext. | R2 Branch if mask = cond code None Unchanged
Branch if Mixed BM 47(8C 4) |[RX,Ext.| D2 (X2,82) Branch if mask = cond code None Unchanged
Branch if Mixed "BMR 07(BCR 4) | RR,Ext. | R2 Branch if mask = cond code None Unchanged
Branch on Minus BM 47(BC 4) | RX,Ext. | D2 (X2,B2) Branch if mask = cond code None Unchanged
Branch on Minus BMR 07(BCR 4) | RR,Ext. | R2 Branch if mask = cond code None Unchanged
Branch on Not Equal BNE 47(BC 7) | RX,Ext. | D2 (X2,B2) Branch if mask = cond code None Unchanged
Branch on Not Equal BNER 07(BCR 7) | RR,Ext. | R2 Branch if mask = cond code None Unchanged
Branch on Not High BNH 47(BC 13) [ RX,Ext. | D2 (X2,B2) Branch if mosk = cond code None Unchanged
Branch on Not High BNHR 07(BCR 13)] RR, Ext. | R2 Branch if mask = cond code None Unchanged
Branch on Not Low BNL 47(BC 11) | RX,Ext, | D2 (X2,82) Branch if mask = cond code None Unchonged
Branch on Not Low BNLR 07(BCR 11)f RR, Ext. | R2 Branch if mask = cond code None Unchanged
Branch on Not Minus BNM 47(BC 11) | RX,Ext. | D2 (X2,B2) Branch if mask = cond code . None Unchanged
Branch an Not Minus BNMR 07(BCR 11)| RR, Ext. | R2 Branch if mask = cond code None Unchanged
Branch on Not Ones BNO A47(BC 14) | RX,Ext. | D2 (X2,82) Branch if mask = cond code None Unchanged
Branch on Not Ones BNOR 07(BCR 14)| RR, Ext. | R2 Branch if mask = cond code None Unchanged
Branch on Not Plus BNP 47(BC 13) | RX,Ext.| D2 (X2,B2) Branch If mask = cond code None Unchunged
Branch on Not Plus BNPR 07(BCR 13)| RR, Ext. | R2 Branch if mosk = cond code None Unchanged
Branch on Not Zeros BNZ A7(BC 7) | RX,Ext.| D2 (X2, B2) Branch if mask = cond code None Unchanged
Branch on Not Zeros BNZR 07(BCR 7) | RR,Ext. | R2 Branch if mask = cond code None Unchanged

Ext = Extended Mnemonic
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Operation Mnemonic | Op Code | Format Operands Description Exceptions Cond Code
Branch if Ones BO 47(C 1) |RX,Ext. | D2 (X2,B2) Branch if mask = cond code None Unchanged
Branch if Ones BOR 07(BCR 1) |RR, Ext. |R2 Bronch if mask = cond code None Unchanged °
Branch on Overflow BO 47(8C 1) |RX,Ext. | D2 (X2,82) Branch if mask = cond code None Unchanged
Branch on Overflow BOR 07(BCR 1) |RR,Ext. |R2 Branch if mask < cond code None Unchanged
Branch on Plus BP 47(BC 2) | RX,Ext. | D2 (X2, B2) Branch if mosk = cond code None Unchanged
Branch on Plus 8PR 07(BCR 2) | RR, Ext. |R2 Branch if mask = cond code None Unchanged
Branch if Zeros BZ 47(8C 8) [RX,Ext. | D2 (X2,B2) Branch if mask = cond code None Unchanged
Braonch if Zeros BZR 07(BCR8) |RR,Ext. | R2 Branch if mask = cond code None Unchanged
Branch on Zero BZ 47(BC 8) {RX,Ext. | D2 (X2,82) Branch if mask = cond code None Unchanged
Branch on Zero BZR 07(BCR 8) | RR, Ext. |R2 Branch if mask = cond code None Unchanged
Branch Unconditional B 47(BC 15) | RX,Ext. | D2 (X2,82) Branch if mask = cond code None Unchanged
Branch Unconditional BR 07(BC 15) | RR,Ext. [RZ Branch if mask = cond code None Unchanged
Clear /O CLRIO  |9DO1 S D2 (B2) Terminate execution of current 1/0 op at Priv 0 opr's =

addressed dev . 1 CSW stored
2 channel or
subchannel
busy
3 nof oprtnal
Compare c 59 RX RI, D2(X2,B2) Compare opr | algebraically to opr 2 (Reg) Addr 0 opr's =
Specif 11st <
215t >
Compare R 19 RR RI, R2 Compare opr 1 algebraically to opr 2 Nane 0 opr's =
1lst <
2 st >

Ext = Extended Mnemonic
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Operation Mnemonic | Op Code | Format Operands Description Exceptions | Cond Coda
Compare and Swap [ BA RS R1,R3,D2(82) Compare opr 1 fo opr 2, Store opr 3 in Addr 0 opr's
opr 2 if =, store opr 2 in opr 1 if 7, Specif 118t = 2nd;
Protoct 2nd replaced
Opera by 3rd
Compare Decimal cP F9 $S DI (L1,B1), D2(L2,82) | Compare pr | to opr 2 Addr
(binary right to left) byte by byte Data T <
(Opr's must be packed) Opera 2105t >
{Fields can overlop if low-order bytes
<coincide}
{The shoiter opr is extended with high-order|
zeros)
Compare Double cDs B8 RS R, R3, D2(B2) Compara opr 1 to opr 2. Store opr 3 1 Addr Oopr's =
ond Swap opr 2,if =, store opr 2 in opr 1 if £, Specif 1 13t =2nd
Protect 2nd replaced
Opera by 3rd
Compare Halfword CH 49 RX | RI, D2(X2,B2) ‘Compare opr 1 algebraically to opr 2 Addr
(Hi-order 16 bits expandad) opr 2 Specif
Compare Logicol cL 55 RX | RI, D2(X2,B2) Compare opr | to opr2 Addr
{binary left ta right) Specif
{Terminates if/when # found)
Compare Logical cle 05 55 DI {L,81), D2(82) Compare opr | 1o opr 2 Addr
(binary left 1o right) Specif
(Terminoted if/when # found)
(npr length max 256 byl-s)
Compare Logical cu 95 S| 01 @), 12 (_ompole opr Vo opr 2 Addr 0 opr's =
Immediate (Imm)  (to) e <
(binary left 1o right) 215 >
(Terminates if/when # found)
Compare Logical CI] 15 RR R, R2 Compare opr 1 to opr 2 Addr 0 opr*
(binory left 10 right) s <
(Terminares if/when * faund) 215 >
| P
Compare Logical CLM 8D RS RI, M3,D2(42) Compare opr 2 10 opr 1 under control Addr (0 Selected by bytes =
Characters Under Mask of mosk (binary left to right) Protect or mask =
Opera |1 Selected field
Tst opr is Jow
2 Selected Field
It opr Js high
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Operation Mnemonic | Op Code | Format Operands Description Exceptions Cond Code
Compare Logical Long CLCL OF RR Rl, R2 Compare opr 1 to opr 2 Addr 0 opr's =
{opr 1 and 2 indicate even/odd reg. pair) Specif 11st <
Opera 2 1st >
Protect 3 -
Compare (Long) D 69 RX R1, D2(X2,B2) Compare opr 1 algebraically to opr 2 Addr 0 opr's =
(Equalize and subtract) Specif 1ist <
Opera 21t >
Compare (Long) CDR 29 RR R, R2 Compare opr 1 algebraically to opr 2 (FPR) Specif Qoprs =
(Equalize and subtract) Addr 11t <
Opera 2 1st >
Compare (Short) CE 79 RX R1, D2(X2,82) Compare opr 1 algebraically to opr 2 Addr 0 opr's =
(FPR) (Sto) Specif 11st <
{Low-~order halves of FPR ignored and Opera 21t >
unchanged)
Compare (Short) CER 39 RR R, R2 Compare opr 1 algebraically to opr 2 Specif 0 opr's =
(FPR) (FPR) Opera Tist <
(Low~order halves of FPR ignored and 21st >
unchanged)
Convert to Binary CVB 4F RX R1, D2(X2,B2) Convert opr 2 {packed decimal) /SS«ddr.f Unchanged
(Doubleword bounds) to binary and put in D"':le':'
opr 1 location Fxpt Div
Convert to Decimal CcvD 4E RX Rl, D2(X2,82) Convert opr |1 (binary) to packed decimal Addr Unchanged
(doubleword bounds) and put in opr 2 Specif
= Protect .
Diagnose —— 83 See IBM System/370 | See |BM System/370 Priv Oper | Unpredict-
Principles of Opera- | Principles of Operation, GA22-7000 Model able

tion, GA22-7000

dependent
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Operation Mnemonic | Op Code | Format Operands Description Exceptions Cond Code
Divide D 5D RX R1, D2 (X2,B2) Divide opr 1 by opr 2 Addr Unchanged
(even and odd regs) (Sto) Specif .
Opr 1 becomes remainder and quotient Fxpt Div
Divide DR 1D RR Rl, R2 Divide opr 1 by opr 2 Specif Unchanged
Dividend: even and odd pair regs Fxpt Div
Opr 1 becomes remainder and quotient
(full word only)
Divide Decimal DpP FD SS DI(L1,B1), Divide opr 1 by opr 2 Addr Unchanged
D2(L2,82) Opr 1 becomes quotient and remainder Protect
(left justified) Specif
Dividend: at least 1 leading zero, max Data
size 31 digits and sign Dec Div
Divisor: max size 15 digits and sign, Opera
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 opr 1 by opr 2 Addr Unchanged
(FPR) (Sto) Specif
Opr 1 becomes quotient Exp Oflo
(prenormalized) FP Div
Opera
Exp Uflo
Divide (Long) DDR 2D RR RI, R2 FP Divideopr 1 by opr 2 Specif Unchanged
. Prenormalize (FPR) (FPR) Opera
(Dividend) (Divisor) Exp Oflo
Oper 1 becomes quotient Exp Uflo

FP Div
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Operation Mnemonic | Op Code Format Operands Description Exceptions Cond Code

Divide (Short) DE 7D RX R1, D2(X2,B2) FP Divide opr 1 by opr 2 Addr Unchanged
Prenormalize Specif

(Dividend) (Divisor) Exp Oflo
Opr 1 becomes quotient Exp Uflo
(Low-order halves of FPR ignored and FP Div
unchanged) Opera

Divide (Short) DER 3D RR R1, R2 FP Divide opr 1 by 2 Specif Unchanged
Prencrmalize (FPR) (FPR) Exp Oflo

(Dividend) (Divisor) FP Div
Opr 1 becomes quotient Exp Uflo
(Low-order halves of FPR ignored and Opera
unchanged)

Edit ED DE SS DI(L,Bl), D2(B2) Opr 1 = pattern, opr 2 = source Source
Opr 2 is changed from packed to zoned and Addr 0 field =0
edited under control of opr 1. Data 1 field <0
Opr's processed left to right Opera 2 field > 0
(Fill char is st char in pattern field unless Protect
it is a digit/select/significance-start char.)

(Opr 1 terminates operation)
See IBM System/370 Principles of
Operation, GA22-7000

Edit and Mark EDMK DF SS DI(L,B1), D2(82) Same as Edit Opera Source
(Adr of 1st significant result digit Addr 0 field =0
recorded in GPR 1) Data 1 field< 0

Protect 2 field >0

Exclusive OR X 57 RX R1, D2(X2,82) Exclusive-OR opr 2 and opr | and the Addr 0 Result =0

modulo-two sum placed in opr 1 Specif 1 Result + 0

(P,3u03) suoionnsul 0LE/WRISAS
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Operation Mnemonic | Op Code | Format Operands Description Exceptions Cond Code
Exclusive OR XC D7 $S DI(L,B1), D2(B2) Exclusive-OR opr 2 and opr 1 and Addr 0 Result =0
modulo-two sum placed in opr 1. Protect 1 Result #0
Exclusive OR XR 17 RR R1, R2 Exclusive~OR opr 2 and opr 1 and 0 Result = 0
“modulo-two sum placed in opr 1. 1 Result #0
Exclusive OR XI 97 N Di8l1), 12 Exclusive-OR opr 2 and opr 1 and Addr 0 Result =0
Immediate modulo-two sum placed in opr 1. Protect 1 Result # 1
Execute EX 44 RX Rl, D2(X2,B2) The instruction addressed by opr 2 Addr May be
is modified by opr 1 ond executed. Exec set by this
. Specif instruction
Halve, Long HDR 24 RR R, R2 Opr 2 is divided by 2 and placed in Specif Unchanged
. opr 1. Opera
Halve, Short HER 34 RR R1, R2 Opr 2 is divided by 2 and placed in Specif Unchanged
opr 1, Opera
Halt Device HOV 9E01 S DI(BI) Execution of current I/O op at Peiv 0 Subchan busy with another]
addressed dev is terminated dey o int pending
(Full op cd - 1001 1110 1) 13 W stored
vitop c xoo0 xxxl) 2 Chan working with
another device
Halt I/O HIO 9EQO S DI(B1) Execution of current /O op at Priv 0 Chan or sub-
oddresses dev, subchan, ond chan term chan not working
(Full op ed - 1001 1110 soexx xxx0). 1 CSW stored
2 Burst oper
terminated
3 Not operational
Insert Character IC 43 RX Rl, D2(X2,B2) Byte at opr 2 is inserted in low Addr Unchanged
order byte of reg at opr 1.
Insert Characters ICM BF RS R1, M3, D2(B2) 1 to 4 bytes at opr 2 are inserted Addr 0 Selected bits or mask= 0 |
Under Mask in reg at opr 1 under control of Protect 1 Leftmost bit of spec byte=1|
mask., Opera 2 Leftmost bit of spec byte=()

{P.1u03) suonsnAsu| gz g/waisAg
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Operation Mnemonic Op Code | Format Operands Description Exceptions Cond Code
Insert PSW Key iPK 8208 H Protection keg of current PSW inserted into Priv Unchanged
reg 2 bit pos 24-27. Bits 28=31 set 1o 0.
Insert Storoge Key 1K 09 RR R1, R2 Opr 2, 8-20 fetches 7-bit sto key byte. Priv Unchanged
7-bit sto key is placed in opr 1, 24-30. Addr
Bits 0~23 unchanged, 31 set to zero. Specif
(opr 2, 0-7 and 21-27 ignored, 28-31 Opera
must = 0)
Load L 58 RX R1, D2(X2,82) Load opr 2 into opr 1. Addr Unchanged
Specif
Load LR 18 RR RT, R2 Opr 2 into opr 1. None Unchanged
Lood Address LA 41 RX R1, D2(X2,82) Opr 2, 12-31to opr 1, 8-31. None Unchanged
Opr 1, 0-7 set to zero
(no storage reference made)
Load and Test LTR 12 RR RI1, R2 Opr 2 into opr 1 None 0 Result =0
(When opr 1 and opr 2 specify same reg 1 Result < 0
result is test without data transfer.) 2 Result >0 .
Lood and Test {Long) LTDR 22 RR RI1, R2 Opr 2 into opr 1 Specif 0 Result fraction =0
{FPR) (FPR) pera 1 Result <0
(When apr | and opr 2 specify same reg 2 Result >0
result is test without data transfer.)
Load and Test (Short) LTER 32 RR Rl, R2 Opr 2 into opr | Specif 0 Result Fraction = 0
(FPR) (FPR) pera 1 Result <O
%I.cw—order half of opr | unchanged) 2 Result >0
‘When opr 1 and opr 2 specify same reg
result is test without data transfer.)
Load Complement LCR 13 RR RI, R2 2's complement of opr 2 into opr 1 Fxpt Oflo 0 Result = Expt Uflo

(overflow when max negative number is
complemented)

1 Result <0
2 Result >0
3 Overflow

(p,3u00) suopONAsSU| OLE/WANSAS
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Operation Mnemonic | Op Code Format Operonds Description Exceptions Cond Code
Load Complement LCER 33 RR R, R2 Opr 2 into opr 1 Specif 0 Result
{Short) (FPR)  (FPR) Opera Fract =0
(Opr 1 sign inverted, low-order half 1 Result<0
unchanged) 2 Result>0
(Opr 2 unchanged)
Load Complement LCDR 23 RR RI, P2 Opr 2 into opr 1 Specif 0 Result
(Long) (FPR)  (FPR) Opera Fract =0
(Opr 1 sign inverted, low-order half 1 Result<0
unchanged) 2 Result>0
(Opr 2 unchanged)
(Low-order half of opr 1 unchanged)
Load Control LciL B7 RS R1, R3,D2(B2) Cntl regs from opr 1 to opr 3 Addr. Unchonged
loaded with info starting at Specif
opr 2, riv
. Protect
pera
Load Halfword 1H 48 RX R1, D2(X2,B2) Opr 2 halfword expanded to fullword Addr Unchanged
with sign bits, placed in opr 1 Specif
) (High~order expanded)
Load (Long) LD 68 RX R1, D2(X2,82) Opr 2 into opr 1 Addr Unchanged
(Sto) (FPR} Specif
. Opera
Load (Long) LDR 28 RR R1, R2 Opr 2 into opr | Specif Unchanged
(FPR)  (FPR) Opera

{p,3uc3) suononIsu| gzg/WaIshs
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Operation Mnemonic | Op Code Format Operands Description Exceptions Cond Code
Load Multiple LM 98 RS RI, R3, D2(82) Opr 2 info GPRs in ascending order Addr Unchaonged
! Starting reg specified by opr 1, ending Specif
reg specified by opr 3
(Reg wrop-around possible}
Load Negative LNR n RR R, R2 2's complement of opr 2 into opr 1 None 0 Result =0
(Reg) (Reg) 1 Result < 0
(If opr 2 contains a (=) number or zero,
the number is unchonged)
Load Negative LNDR 2 RR R1, R2 Opr 2 into opr 1 Specif 0 Resuit
(Long) (FPR)  (FPR) Opera Fract =0
Opr 1 sign bit is 1 (negative) 1 Resvlt <0
Opr 2 unchanged
Load Negative LNER 31 RR Rl, R2 Opr 2 into opr 1 Specif 0 Result
(Short) Opr 1 sign bit is | (negotive) Opera Fract =0
Opr 2 unchanged 1 Result< 0
{Low-order half of opr 1 unchanged)
Load Positive LPR 10 RR R1, R2 Opr 2 into opr 1 Fxpt Oflo 0 Result =0
(Negative numbers are complemented)
(Overflow occurs when the max negative 2 Result >0
number is complemented) 3 Overflow
Load Positive LPDR 20 RR R1, RZ Opr 2 into opr 1 Specif 0 Result
(Long) (FPR)  (FPR) Opera Fract =0
Opr 1 sign bit made a zero (positive) 1 Result <0
Opr 2 unchanged 2 Result >0
Load Positive LPER 30 RR Rl, R2 Opr 2 into opr 1 Specif 0 Result
{Short) Opr | sign bit made a zero (positive) Opera Fract =0
Opr 2 unchanged 1 Result <0
(Low-order half of opr 1 unchanged) 2 Result >0

{P,Au02) suonannIsu| OLE/WRISAS
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will ripple left.
Lower holf of yesult FPR will remoin un~
changed.

Operation Mnemonic Op Code Formot Operands Description Exceptions Cond Code
Load PSW LPSW 82 Sl D1 (BY) Opr 1 into PSW Priv Set according to
(Opr 1 low-order 3 hit adr must = 0) Addr new PSW bits
(Instruction used fo enter the problem or Spocif 34 and 35
wait state)
Load (Short) LE 78 RX R1, D2(X2,B2) Opr 2 into opr 1 Addr Unchanged
(Sto)  (FPR) Specif
{Low-order half of opr 1 unchanged) Opera
Load (Short) LER 38 RR R1, R2 Opr 2 into opr | Specif Unchanged
(FPR)  (FPR Opera
(Low~order half of opr 1 unchanged)
Load Real Address LRA B1 RX R1, D2(X2,B2) Rea! adr corresponding to opr 2 logical 0 Translation
adr placed inopr 1. : Priv available
Addr 1 Seg }bl entry
Specif invalid
OP::,IQ 2 Page tbl entry
invalid
3 Seg or page bl
length violation
Load Rounded LRDR 25 RR R1, R2 Opr 2 is rounded from extended to long Unchanged
(Extended fo Long) format and put in opr 1 Specif
(FPR pair) ~ (FPR) Exp Oflo
Only FPR 0 and FPR 4 may be specified Opera
for opr 2,
Load Rounded LRER 35 RR R1, R2 Opr 2 is rounded from long to short format . Unchanged
(Long to Short) and put into opr 1 Specif
(FPR)  (FPR) Exp Oflo
Add an obsolute 1 1o opr 2, bit 32; carry pera

(Pu02) suononsu| gLg/waisAg
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Operation Mnemonic Op Code | Format Operands Description Exceptions Cond Code

Monitor Call MC AF Sl D1 (81),12 Causes program interrupt if monitor- Monitor Unchanged
mask bit in cont. reg 8 = appropriate Specif
monitor class specified in positions
12-15 of 12. Real storage locations 148
and 156 will zero, loc 149=12, and loc.
157-159=D1 + contents to B1.

Move Characters MVC D2 SS D1(L,B1),D2(B2)| Opr 2toopr | Addr Unchanged
(Left to right byte by byte) Protect
(Max number of bytes moved: 256)
(No restriction on overlapping fields)

Move Immediate MVI 92 M D1@B1), 12 Move the 1 byte from the irstruction stream Addr Unchanged
(8-15) to opr 1. Protect

Move tong MVCL ~0E RR R1, R2 Move char from area spec in opr 2 to area Addr 0 Opr cnts =
spec inopr 1. Opr 2 is even/odd reg pair Specif 1 Opr 1 cnt<
where R2 is "*from adr’, R2+1 bits 0-7 is opr 2 cnt
podding char, and R2+1 bits 8-31 is length. 2 Opr Y cnt>
Opr 1 is even/odd reg. pair opr 2 cnt

where R1 is '"fo'' addr, Ri+1
bits 8-31 is length.

3 No move due
to destructive
overlap.

{p,u02) suonansu| 0LE/wasAg
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Operation

Mnemonic

Op Code

Format

Operands

Description

Exceptions

Cond Code

Move Numerics

MVN

Dl

$S

DI(L,B1), D2(B2)

The 4 low-order bits of opr 2 bytes into the
4 low-order bits of opr 1 bytes,

(Left to right byte by byte)

(Max number of bytes moved: 256)
(High-order bits of each byte of both opr's
unchanged. )

(No restriction on overlapping fields. )

Addr
Protect

Unchanged

Move with Offset

MYO

Fl

SS

DI {L1,B1), D2
(t2,82)

Opr 2 to the left of and adjacent to the
low-order 4 bits of opr 1.

(Right to left byte by byte)

(Data can be packed, unpacked, or binary
format)

(No restriction on overlapping fields)
(Processing terminated by high-order bit
inoprl)

(If opr 2 field shorter than opr 1, insert
leading zeros in opr 2.)

Addr
Protect

Unchanged

Move Zones

MVZ

SS

D1(L,B1), D2(82)

The 4 high-order bits of opr 2 bytes into the
4 high-order bits of opr 1 bytes

(Left to right byte by byte)

(Mox number of bytes moved: 256)
(Low~order bits of each byte of both opt’s
unchanged. )

(No restriction on overlapping fields)

Addr
Protect

Unchanged

Multiply

RX

R1, D2(X2,B2)

Multiply opr 1 by opr 2

Product: even and odd pair regs

Opr 1 becomes the product,

(Opr 1 must specify an even-numbered reg)
(Sign bit extended to 1st significant product
digit)

Addr
Specif

Unchanged

{p,3u02) suononunsu| gzg/wesAg



15681 souaiejay sawureidold [SA/SO  vE-1

Operation Mnemonic | Op Code Format Operands Description Exceptions | Cond Code
Multiply MR 1C RR Rl, R2 Multiply opr 1 by opr 2 Specif Unchonged
Product: even and odd poir of regs
Opr 1 becomes the product.
(Opr 1 must specify on even-numbered reg)
(Sign bit extended to Ist significant product|
digit)
Multiply (Extended) MXR 26 RR R, R Multiply extended opr 1 by extended opr 2 Unchanged
(FPR pair) (FPR pair) Specif
Extended product is put in opr 1 (FPR pair) Exp Oflo
(Only FPR 0 ond FPR 4 may be specified for Exp Uflo
either opr | or opr 2) Opera
(Low-order characteristic is made 14 <
high-order characteristic except when the
result would be > O, then the low-order
chorocteristic is made 128 > its correct
value; sign of low-order choracteristic re~
mains the some as high-order choracteris~
tic)
Multiply Decimol MP FC SS DI(t1,81), Multipty opr 1 by opr 2 Unchanged
D2(L2,82) Multiplier: 8 bytes max size and shorter Addr
than the multiplicand. Specif
Multiplicand: must have high-order zeros Data
equal to or greater than the size of the Protect
multiplier. Opera

(Both opr's in packed format)

(Right to left byte by byte)

Product: must contain at least 1 high-order
2er0.

(P u09) suononnsu| 0LE/WeISAS
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Operation Mnemonic Op Code | Format Operands Description Exceptions Cond Code
Multiply Halfword MH 4C RX Rl, D2(X2,B2) Multiply opr 1 by opr 2 Addr Unchanged
(Opr 2 is expanded to a 32-bit integer) Specif
(Only the low-order 32 bits of the product,
opr 1, are retained)
Multiply (Long) MD 6C RX Rt, D2(X2,B2) Multiply opr 1 by opr 2 Addr Unchanged
{FPR) (Sto) Specif
Product: prenormalizes the opr's and post~ Exp Oflo
normalizes the intermediate product. EOXP Uflo
(1f all fraction digits (15) = zero; the pera
product, sign and char are made zero. )}
(The intermediate product fraction is
fruncated before left-shifting. )
Multiply (Long) MDR 2C RR Rl, R2 Multiply opr 1 by opr 2 Specif Unchanged
(FPR)  (FPR) Exp Oflo
Product: prenormalizes the opr's and post- Exp Uflo
normalizes the intermediate product. Opera
(If all fraction digits (15) = 0; the product
sign and char are made zero.)
(The intermediate product fraction is
truncated before left-shifting. )
Multiply (Long to MXD 67 RX R1, D2(X2,B2) Multiply long opr 1 by long opr 2. Unchanged
Extended) (FPR) (Sto)
Extended product is put in FPR pair speci- Addr
fied by opr 1 Specif
(Only FPR 0 and FPR 4 may be specified Exp Oflo,
for opr 1) Exp Uflo
(Signs of FPR pair are the same) Protect
Opera

(Can only use doubleword boundary in stor-
oge)
(Continued)
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Operation Mnemonic | Op Code Format Operands Description Exceptions Cond Code
Multiply (Long to MXD &7 RX R1, D2(X2,B2) (Low-order characteristic is made 14<
Extended) (Cont'd) high~order characteristic except when the
result would be > 0, then the low-order
characteristic is made 128 >its correct
value; sign of low-order characteristic
remains the same as high-order choracter-
istics)
Multiply (Long to MXDR 27 RR R, R2 Multiply long opr 1 by fong opr 2. Unchanged
Extended) (FPR) {FPR) Specif
Extended product is put in FPR pair Exp Oflo
specified by opr 1 Exp Uflo
(Only FPR O and FPR 4 may be specified Opera
for opr 1)
(Signs of FPR pair are the some)
(Low-order characteristic is made 14<
high-order characteristic except when the
result would be >0, then the low~order
characteristic is made 128> its correct
value; sign of low-order characteristic
remains the same as the high-order charac~
teristic)
Multiply (Short) ME 7C RX R1, D2(X2,82) Multiply opr 1 by opr 2 Addr Unchonged
{FPR) (Sto) Specif
Product: prenormalizes the opr's ond post- Exp Oflo
normalizes the intermediate product. g":e:"uﬂ"

(If all fraction digits (14) = 0; the product
sign and char are made zero. )

(The intermediate product froction is trun-
cated before left=shifting. )

(The 2 low-order fraction digits of the
product always = zero.)

(p,1u00) suonannsu| OLE/walsAS
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Operation Mnemonic | Op Code Format Operands Description Exceptions Cond Code
Multiply (Short)’ MER 3C RR R1, R2 Multiply ogr 1 by opr 2 Specif Unchanged
(FPR)  (FPR) Exp Oflo
Product: prenormalizes the opr's and post- Exp Uflo
normalizes the intermediate product. Opera
(I all fraction digits (14) = 0; the product
sign and char are made zero,)
(The intermediate product fraction is trun-
cated before left-shifting.)
No Operation NOP 47(BC0) RX, D2(X2,B2) Comp mask with cond code None Unchanged
Ext,
No Operation NOPR 07(BCRO)| RR, R2 Comp mask with cond code None Unchanged
Ext.
OR Logical o] 56 RX R1, D2(X2,B2) The ORed sum of both opr's into opr 1 Addr O Result =0
Specif 1 Result #0
OR logical ocC Dé SS D1(,B1),D2(B2) | The ORed sum of both opt's into opr 1 Addr 0 Result =0
(Left to right byte by byte) Protect 1 Result # 0
(Max number of bytes ({Red: 256)
OR Logical OR 16 RR R1, R2 The ORed sum of both opr's into opr 1 None 0 Result =0
1 Result #0
OR Logical ol 96 St DIB1), 12 OR the 1 byte from the instruction stream Addr 0 Result =0
Immediate (8-15) to opr 1 Protect 1 Result #0
Pack PACK F2 SS Di(L1,81), Change opr 2 from zoned to packed format Addr Unchanged
D2(1.2,B82) and place into opr 1, Protect
Right to left byte by byte)
(No restriction on overlapping fields)
(Opr 2 may be extended with hi-order zeros)
Purge Translation PTLB B20D B --- Invalidate current info in TLB, Priv Unchanged
Lookaside Buffer Opera

Ext, = Extended Mnemonic

ionnsu) gLg/walsAs
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Operation Mnemonic | Op Code | Format Operands Description Exceptions Cond Code
Read Direct RDD 85 b D1(81), 12 The 1 byte from the instruction siream Priv Unchanged
(8-15) is placed on the signal-out, in a Addr
form of 8 timing pulses, along with a 9th Protect
pulse of the read-out line. The 8 bit lines Opera
at the direct~in lines are stored in Oor 1.
Reset Reference RRB B213 S DI(B1) Set refence-bit=0 for 2048 byte block ORef=0
Bit referenced by opr 1. CC indicates setting Priv Chg=0
of ref and change bits priar to exec of this Opera 1Ref=0
instruction. Chg =
2 Ref =
Chg=0
3 Ref =1
Chg=1
Set Clock SCK 8204 S D1(B1) Replace curr val of TOD clock with eight Addr 0 Clock val set
bytes storting at opr 1. Specif 1 Clock val secure
Priv 2 -
Protect 3 Clock not oper
Opera
Set Clock Compar~ SCKC 8206 s DI} Dblwd af opr 1 replaces curr value of clock Addr Unchanged
ator comparator Priv
Specif
Protect
Opera
Set CPU Timer SPT B208 S DI1(B1) Dblwd af opr 1 replaces curr value of CPU Addr Unchanged
timer., Priv
Specif
Protect
Opera
Set Prefix SPX 8210 S D2(82) Prefix reg contents replaced by contents of Specif Unchanged
bit pos 8- 19 of word located by opr 2 pera
address. Priv

{P,3u02) suononAsu] 0L/ waISAS
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Operation Mnemonic Op Code | Format Operands Description Exceptions Cond Code
Set Program Mask SPM 04 RR R1 Opr 1 (2-7) replaces the cond code and None Set by bits
program mask bits of the current PSW 2and 3
(34-39) (Bits 0, 1 and 8-31 of opr.] are
. ignored and unchanged.)
Set PSW Keay SPKA B20A S Di1(B1) Protection key of PSW replaced by bits Opera Unchanged
From Address 24-27 of the opr address. Priv
Set Storage Key SSK 08 RR R1, R2 Opr 1 (24-30) replaces the storage key Unchanged
specified by opr 2 Addr
(Opr 1 bits 0-23 and 31 are ignored) Priv
(Opr 2 bits 0-7 and 21-27 are ignored) g)ecif
(Bits 28-31 must be zero) pera
Set System Mask SSM 80 S DI(B1) Opr 1 (1 byte) replaces the system mask Priv Unchanged
bits of the current PSW (0-7), Addr
. . iee . Protect
Shift and Round SRP FO SS D1(L1,81), Shift opr 1 as specified by opr 2. 1f shift era OResult =0
Decimal D2(B2), 13 is right, round by factor in opr 3. Addr 1 Result < 0
B 2 Result > 0
Dec Oflo 3 Result Oflo
Shift Left Double SLDA 8F RS R1, D2(B2) Opr 1 (even and odd regs) is shifted left Specif 0 Result = 0
Algebraic the number of times equal to opr 2 (low- Fxpt Oflo 1 Result < O
order 6 bits), 2 Result > 0
3 Overflow
Shift Left Double SLDL 8D RS R1, D2(82) Opr 1 (even andodd regs) is shifted left Specif Unchanged
Logical the number of times equal fo opr 2 (low-
order 6 bits),
(Hi-order bit participates in the shift)
Shift Left Single SLA 8B RS R1, D2(B2) Opr 1 is shifted left the number of times Fxpt Oflo 0 Result =0
Algebraic equal to opr 2 (low-order & bits). 1 Result < 0
2 Result > 0
3 Overflow
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Operation Mnemonic | Op Code | Format Operands Description Exceptions Cond Coda
Shift Left Single SLE 89 RS R1, D2(82) Opr 1 is shifted left the number of times None Unchanged
Logical equal 1o opr 2 {low-order 6 bits).

(Hi-order bit participates in the shift)

Shift Right Double SROA 8E RS R1, D2(B2} Opr 1 (even and odd regs) is shifted right Specif 0 Result =0

Algebraic the number of times equal to opr 2 1 Result <0
{Low-order 6 bits). 2 Result >0

Shift Right Double SROL 8C RS R1, D2(82) Opr 1 (aven and odd regs) is shifted right Specif Unchanged

Logical the number of times equal to opr 2
(low-order & bits).

(Hi-order bit participates i the shift)

Shift Right Single SRA 8A RS R1, D2(82) Opr 1 is shifted right the number of times None 0 Result =0

Algebraic equal to opr 2 (low-order 6 bits). 1 Result <0
(Shifting (+) numbers; vacated bits are 2 Result >0
replaced with zeros.

(Shifting {-) numbers: vacoted bits are

reploced with anes.)
Shift Right Single SRL 88 RS R1, D2(B2) Opr | is shifted right the number of times None Unchanged
Logical equal to opr 2 (low=order 6 bits).

(Vacated bits are replaced with zeros)

(Hi-order bit participates in the shift)

Signal Processor SIGP AE RS RY, R3, D2(B2) An eight-bit order code (bits 24-31 of the Opera 0 = Order code
second-operond address) is transmitted to Priv accepted
the CPU designated by the processor = Status stored
address (bits 16-31) in the third operand. 2 = Channel or

subchannel
usy

3 = Channel not

operational

Start 1,/0 S10 9C00 s D1(BY) Opr | (16=31} identifies the selected chan, | Priv 0= 1/0 oper
c.f“.mn and 1/O device to perform write, initiated and
read, read bkwd, control or sense oper. chan pro~
The CAW ot loc 48 is fetched, which ceeding with
locates the first CCW. operation.
The SIQ is initiated providing the addressed 1= CSW stored

chan, cil unit and |/O device are availoble}
without pending interrupt errors.
Exceptional conditions pending

(Full op cd - 100) 1700 xxxx xxx0)

2 = Chon or sub~
channel busy

3 = Not opera~
tional
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Opuration Mnemonic Op Code | Format Operands Description Exceptions Cond Code
Start 1/O Fast SIOF 9COt S DI(B)) This instruction takes advantage of the Priv Same as SIO
Release block-multiplex channel, but is otherwise

identical to S10. {Full op cd - 1001
1100 xxxx xxxl).
Store ST 50 RX R1, D2(x2,82) Opr 1 is stored Into opr 2. ?ddr . Unchanged
peci
Protect
Store Channel ID STIDC 8203 s DI(BI) Store opr 1 at loc 168 In main storage. Priv 0 ID stored
Opera 1 CSW stored
2 Chan achivity
1D not stored
3 Not oper.
Store Character sTC 42 RX R1, D2(X2,82) | Opr 1 (24-31) replaces the character af opr| Addr Unchanged
2's address. Protect
Store Characters STCM BE RS R1, M3, D2(B2) | Bytes selected from opr 1 under control of | Addr Unchanged
Undor Mask o mask are stored at opr 2. Spera,
Store Clock STCK B205 N DI(BY) Current val of TOD clock stored in 8 bytes | Addr 0 Clock in set
otoprl. Protect state
Opera 1 Cik in not-set
state
2 Clk in error
3 Clk not oper
or in stopped
state
Store Clock STCKC 8207 s D(8l) Curr contents of clock comparator stored at | Addr Unchanged
Comparator oprl. Priv
Specif
Protect
Opera
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Operation Mnemonic | Op Code | Format Operands Description Exceptions Cond Code
Store Controt STCTL B6 RS R1, R3, D2(B2) Control regs from opr 1 to opr 3 stored at Priv Unchanged
opr 2 Addr
Specif
Protect
Opera
Store CPU Address STAP 8212 S D2(B2) CPU address stored at halfword location Specif Unchanged
designated by second-operand address. Opera
Priv
Store CPU ID STIDP B202 S D1(81) CPU info stored in 8 bytes at oprl. Priv Unchanged
Addr
Specif
Protect
Opera
Store CPU Timer STPT 8209 S DI{B1) Curr contents of CPU timer stored in Priv Unchanged
dblwd at opr 1. Addr
Specif
Protect
Opera
Store Halfword STH 40 RX R1, D2(X2,82) Opr 1 (16 low-drder bits) is stored at Addr Unchanged
opr 2's focation. Specif
(Hi-order bits, opr 1, ignored and un- Protect
changed)
Store (Long) STD &0 RX R1, D2(X2,82) FP opr 1 to opr 2's location. Addr Unchanged
Protect
Specif
Opera
Store Multiple STM 90 RS R1, R2, D2(B2) Opr 1 thry opr 3 are stored at opr 2's Addr Unchanged
location in ascending order. Starting reg Specif
specified by opr 1, ending reg specified by | Protect

opr 3.
(Reg wrap-oround possible)
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Operation Mnemonic Op Code Format Operands Description Exceptions Cond Code
Store Prefix STPX B211 N D2(B2) Prefix register contents are stored at word Specif Unchanged
location designated by second operand Opera
address. Priv
Store (Short) STE 70 RX R1, D2(X2,B2) FP opr 1 is stored at opr 2's location Opera Unchanged
(Low~order half of FPR ignored and un- Addr
changed) Specif
Protect
Store Then AND STNSM AC Si DI(B1),12 Bits 0-7 current PSW stored at opr 1, then Addr Unchanged
System Mask these bits ANDed with opr 2 and replaced Priv
in current PSW. Protect
Opera
Store Then OR STOSM AD Si D1(B1), 12 Bits 0-7 of current PSW stored at opr 1, Addr Unchanged
System Mask then these bits ORed with opr 2 and Priv
replaced in current PSW. Protect
Opero
Subtract S 5B RX R1, D2(X2) Subtract opr 2 from opr 1 and place the Addr 0 Dif =0
difference into opr 1. Fxpt Oflo 1 Dif<0
Specif 2 Dif>0
3 Overflow
Subtract SR 18 RR R1, R2 Subtract opr 2 from opr 1; difference Fxpt Oflo 0Dif=0
placed into opr 1. 1 Dif<0
2Dif>0
3 Overflow

{P.3U2) SUOHINLSU| OLE/WASAS



15981(] 9duaIayay s Jawmrerdorg ISA/SO  #b-1
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Operation Mnemonic | Op Code Format Operands Description Exceptions Cond Code
Subtract Decimal SP FB sS D3 (L1,B1), D2(L2,B2)|Subtract dec opr 2 from opr 1; Opera 0 Dif=0
difference stored into opr 1. Addr 1 Dif<O
(Right to left byte by byte) (Both opr's must Data 2 Dif >0
be in packed format) (Fields can overlap if Dec Oflo | 3 Overflow
low~order bytes coincide) Protect
Subtract Halfword SH 4B RX RI, D2(X2,82) Opr 2 halfword expanded to fullword and 0Dif=0
subtracted from opr 1; difference placed Addr 1 Dif<0
into opr 1, Fxpt Oflo | 2 Dif >0
Specif 3 Overflow
Subtract Loglcal St 5F RX RI, D2(X2,82) Subtract opr 2 from opr 1; Addr 0--
difference placed into opr 1. Specif 1 Dif#0
No Carry
2 Dif=0
Carry
3 Dif #0
Carry
Subtract Logical SLR 1F RR Rl, R2 Subtract opr 2 from opr 1; None 0 -
difference placed into opr 1. 1 Dif£0
No Carry
2Dif=0
Carry
3Dif#0
Carry
Subtract Normalized SXR 37 RR R, R2 FP subtract extended opr 2 from extended 0 Fract =0
(Extended) opr 1 Specif 1 Fract< 0
(FPR pair) (FPR pair) Exp Oflo | 2 Fract >0
Extended difference is put in opr | (FPR Exp Uflo | 3 -~
pair) (Sign of extended opr 2 is inverted Signif

before the addition)
(Only FPR O and FPR 4 may be specified
for either opr 1 or opr 2)

(Continued)
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Operation Mnemonic | Op Code | Format Operands Description Exceptions Cond Code |
Subtract Normalized SXR 37 RR R1, R2 (High-order and low-order signs of a FPR
(Extended) (Cont'd) pair are always the sgme in extended
precision)
(Low-order characteristic is made 14 <
high~order characteristic except when the
result would be > 0, then the low-order
characteristic is made 128 > its correct
value; sign of low-order characteristic
remains the same as high-order charac-
teristic)
Subtract Normalized SD 6B RX R1, D2(X2,B2) FP Subtract opr 2 from opr 1 and the Addr Result
(Long) difference placed into opr 1, Specif 0 Fract =0
(The sign of opr 2 is inverted before the Signif 1 Result < 0
addition. ) Exp Oflo | 2 Result >0
Exp Uflo | 3 Exp Oflo
Subtract Normalized SDR 2B RR R1, R2 FP Subtract opr 2 from opr 1 Specif Result
(Long) (FPR)  (FPR) Signif 0 Fract =0
(The sign of opr 2 is inverted before the Exp Oflo | 1 Result< 0
addition, ) Exp Uflo | 2 Result> 0
3 Exp Oflo
Subtract Normalized SE 7B RX R1, D2(X2,B2) FP Subtract opr 2 from opr 1 Addr Result
(Short) (The sign of opr 2 is inverted before the Specif 0 Fract =0
addition, ) Signif 1 Result < 0
(Low-order halves of FPR ignored and Exp Offo | 2 Result > 0
unchanged), Exp Uflo | 3 Exp Oflo

|
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addition.)

Operation Mnemonic | Op Code | Format Operands Description Exceptions Cond Code
Subtract Normolized SER 38 RR RIl, R2 Subtract opr 2 from opr 1 Specif Result
(Short) : (The sign of opr 2 is inverted before the Signif 0 Fract =0

oddition.) Exp Oflo 1 Result < O
(Low-order halves of FPRs ignored and Exp Uflo 2 Result > 0
unchanged) 3 Exp Oflo

Subtract SW 6F RX Rl, D2(X2,82) FP Subtroct opr 2 from opr 1 Addr Result
Unnormalized (Long) (Sto) (FPR) Specif 0 Fract =0
(The sign of opr 2 is inverted before the Signif 1 Result < 0
addition.) Exp Oflo 2 Result > 0
Opera 3 Exp Oflo

Subtract SWR 2F RR Rl, R2 FP Subtract opr 2 from opr 1 Specif Result
Unnormalized (Long) (FPR) (FPR) Signif 0 Fract =0
(The sign of opr 2 is inverted before the Exp Oflo 1 Result < 0
addition.} Opera 2 Result >0
3 Exp Oflo

Subtract sU 7F RX R1, D2(X2,82) FP Subtract opr 2 from opr 1 Addr Result
Unnormalized (Short) (Sto)  (FPR) Specif 0 Fract =0
(Low-order half of FPR ignored and Signif 1 Result < 0
unchanged) Exp Oflo 2 Result > 0
(The sign of opr 2 is inverted before the Opera 3 Exp Oflo

addition.)

Subtract SUR 3F RR Rl, R2 FP Subtract opr 2 from opr | Specif Result
Unnormalized (Short) (FPR) (FPR) Signif 0 Froct =0
(Low~order halves of FPRs ignored and Exp Oflo 1 Result < 0
unchanged) Opera 2 Result > 0
(The sign of opr 2 is inverted before the 3 Exp Oflo
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Operation Mnemonic | Op Code | Format Operands Description Exceptions Cond Code
Supervisor Coll SvC OA RR I Immediate bits (8-15) placed in loc, 138 None Unchenged
and PSW swap performed.
(16~23) are made zero.
(Old PSW at loc 32).
(New PSW from loc 96),
Test and Set TS 93 Sl D1(B1) Hi-order bit of 1st byte of opr adr sets Addr 0 Hi-order
cond code. Protect bit =0
Entire byte then set to 1's 1 Hi-order
bit =1
2 -
3--
Test Channel TCH 9F S D1(81) Opr 1 (16~23) identifies the tested channel | Priv 0 Chan Avl
(Bits 24~31 are ignored.) 1 Int Pending
{Instruction checks the channel's status 2 Chan in
and sets appropriate cond code. ) Burst Mode
3 Chan not
Operational
Test I/O TIO 9D S D1(81) Cpr 1 (16-31) identifies the tested channel, Priv 0 Avdilable
control unit, and 1/O device, Used to clear 1 CsSwW
a pending interrupt, Stored
(CSW stored at loc 64): 2 Channel or
Subchannel contains a pending interrupt. Subchan
1/O device contains a pending interrupt, Busy
Control unit or 1/O device is executing a 3 Not
previous operation or a pending chan~ Operational

nel-end/control unit-end for onother
/0 device.
Channel or |/O device equipment error or

device not ready.
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Operation Mnemonic | Op Code | Format Operonds Description Exceptions Cond Code
Test Under ™ 1 St D1 (81), 12 Immediate bits (8=15) used as a mask to Addr 0 Selected
Mask compare against opr 1. bits all
Mask bit 1: storoge bit tested. zero (mask
Mask bit 0: storage bit ignored. is all zero)
1 Selected
bits mixed
0O's ond 1's
3 Selected
bits all 1's
Translate TR DC SS DI1(L,B1), D2(B2) Opr 1 (orgument byte) added to the initial Addr Unchanged
aodr of opr 2 (24-31). This odr now is the Protect
loc of the function byte which replaces the
originol orgument byte (left to right byte
by byte)
(All dota is valid)
(Oper is terminated when opr 1 field is
exhausted)
Translate TRT DD SS DI(L,B1), D2(82) (Same as TR} Addr 0 All
and Test When the function byte is a zero the next function
argument byte is translated. Both opr's bytes 0
remain unchanged. When the function byte| 1 Non-0
is a non-zero the operation is completed. function
The generated argument adr is placed into byte met
GPR 1, 8-31. Bits 0-7 rerain unchanged. 2 Last
The function byte is placed into GPR 2, 24~ function
31. (Left to right byte by byte). Bits 0-23 byte
remain unchanged. non-0
If apr 1 is exhausted before a non-zero cond, 3 Not used

the opr is completed and GPRs 1 ond 2
remain unchanged.
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Operation Mnemonic [ Op Code Format Operands Description Exceptions | Cond Code

Unpack UNPK F3 SS DI (L1,B1), D2(L2,B2)[ Change opr 2 from packed to zoned format Addr Unchanged
ond place into opr 1, Protect
(Right to left byte by byte)
(No restrictions on overlapping fields)
(Opr 2 may be extended with hi-order zeros. )

Write Direct WRD 84 SI DI1(Bl1), 12 The 1 byte from the instruction stream Priv Unchonged
(8-15) is placed on the timing signal out, Addr
in a form of 8 timing pulses, along with Opera
a 9th pulse at the write-out line,
The 8 bit lines ot the direct-out lines are
brought up by opr 1.,

Zero and Add ZAP F8 SS DI (L1,Bl), D2(L2,82) [ Opr 1 cleared and opr 2 placed in opr 1 Addr 0 Result =0
{Low~order opr's may coincide) Data 1 Result< 0
(Opr 2 must be in packed format) Dec Oflo  [2 Result > 0
(Opr 1 field must be large enough for all Protect 3 Overflow
opr 2 significant digits) Opera

(Opr 2 extended with zeros to fill opr 1,)
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System Assembler Instructions

Operation Name Entry Operand Entry
ACTR A sequence symbol A SETA expression
or blank
“AGO A sequence symbol A sequence symbol
or blank
AIF A sequence symbol A logical expression enclosed
or blank in parentheses, immediately
followed by a sequence symbol
ANOP A sequence symbol Must not be present
or blank
ccw Any symbol or blank Four operands, separated by
commas
CNOP Any symbol or blank Two absolute expressions,
separated by a comma
COM Any symbol or blank Must not be present
COpY Must not be present One ordinary symbol
CSECT Any symbol or blank Must not be present
CXD Any symbol o blank Must not be present
bC Any symbol or blank One or move operands, separated
by commas
DROP A sequence symbol One to sixteen absolute
or blank expressions, separated by
commas; or blank
DS Any symbol or blank One or more operands, separated
by commas
DSECT Any symbol or blank Must not be present
DXD Any symbol One or more operands, separated
by commas
EJECT A sequence symbol Must not be present
or blank
END A sequence symbol A relocatable expression or
or blank blank
ENTRY A sequence symbol One or more relocatable symbols,
or blank separated by commas
EQU An ordinary symbol One to three operands,
or a variable symbol separated by commas
EXTRN A sequence symbol One or more relocatable symbols,
or blank separated by commas
GBLA Must not be present One or more variable symbols
that are to be used uszSET symbols,
separated by commas
GBLB Must not be present One or more variable symbols
that are to be used as SET
symbols, separated by commas 2
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System Assembler Instructions (cont’d)

Operation Name Entry Operand Entry
GBLC Must not be present One or more variable symbols
that are to be used as SET
symbols, separated by commas
1cTL Must not be present One to three decimal values,
separated by commas
ISEQ Must not be present Two decimal values,
separated by commas
LCLA Must not be present One or more variable symbols
that are to be used as SET
symbols, separated by commas
LCLs Must not be present One or more variable symbols
that are to be used as SET
symbols, separated by commas2
Lcie Must not be present One or more variable symbols
that are o be used as SET
symbols, separated by commas2
LTORG Any symbol or blank Not required
1
MACRO Must not be present Not required
MEND 1 A sequence symbol Not required
or blank
mexir! A sequence symbol Not required
or blank
MNOTE A sequence symbol A severity code followed by a
or blank comma (this much is optional)
followed by any combination of
characters enclosed in
apostrophes
OPSYN An ordinary symbol A machine instruction mnemonic
code, an extended mnemonic code,
a macro operation, an assembler
operation, an operation code
defined by a previous OPSYN
instruction, or blank
ORG Any symbol or blank A relocatable expression or
lank
POP A sequence symbol One or more operands, separated
or blan by a comma
PRINT A sequence symbol One to three operands
or blank
PUNCH A sequence symbol One to eighty characters,
or blank enclosed in aposirophes
PUSH A sequence symbol One or more operands, separated
or blank by a comma
I REPRO A sequence symbol Not required
or blank
SETA A SETA symbol An arithmetic expressicn
SETB A SETB symbol AOoral, aSETB symbol, ora
logical expression enclosed in
parentheses

Section 1:  General Information



System Assembler Instructions (cont'd)

Operation Name Entry Operand Entry
SETC A SETC symbol A duplication factor {a SETA
pressi losed in p n
if desired, followed by a type
ik . a character expressi
a substring nofation, of @
concatenation of character
expressions and substring
notations
SPACE A sequence symbol A decimal self-defining
or blank term or blank
START Any symbol or A self-defining term or blank
blank
TITLE A variable symbo!, Ore to 100 characters, enclosed
alphameric character in apostrophes
string, or a combination
of variable symbol and
character string, or @
sequence symbol, or a
blonk.
USING A sequence symbol An absolute or relocatable
or blank expression followed by 1 to 16
absolute expressiors, separated
by commas
WXTRN A sequence symbol One or more relocatable
or blank symbols, separated by commas

ICan be used only as part of a macro definition.
ZSET symbols can be defined as subscripted SET symbols.
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System Assembler Statements

Instruction

Name E;my

Opeln;nd Entry

Model Statements

Prototype Statement !

Macro-} nsftucﬁon

Statement’

Assembler L

An ordinary symbol,
a variable symbol,
a sequence

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

A symbolic para~
meter or blank

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

Statement

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

Any combination of char-
dcters (including
variable symbols)

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

Zero or more positional
operands and/or zero

or more keyword operands
separated by commas

Any combination of charac-
ters (including variable
symbols)

]Can only be used as part of a macro definition.

z‘lariuble symbols appearing in a macro instruction are replaced
by their values before the macro instruction is processed.

Section 1:

General Information
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System Assembler Constants

NUMBER
LENGTH OF CON- TRUN-
IMPLICIT MODI- STANTS RANGE RANGE | CATION/
LENGTH | ALIGN- | FIER SPECIFIED | PER FOR EX- FOR PADDING
TYPE| (BYTES) MENT RANGE | BY OPERAND | PONENTS | SCALE | SIDE
[ o byte NE characters  {one right
needed 256 (1)
X |a byte Ao | hexodecimal | multi- left
needed 256 (1) | digits ple
B as byte o binary multi- left
needed 256 digits e
F 4 word o decimol multi- -85 to -18710 | left 3)
8 digits ple +75 4346
H 2 half o decimol multi= -85ta -187 left (3)
word 8 digits ple +75 +346
E 4 word o decimal molii- -85 to right (3)
8 digits ple +75 0-14
D 8 double Ao decimal multi= -85 to right (3)
word 8 digits ple +75 0-14
L 16 double Jdto decimal multi~ -85 to 0-28 right ()
word 16 digits ple +75
R byte. | dto |decimal |molti- left
needed 16 digits ple
z as byte 1to decimel mutti- left
needed 16 digits ple
A 4 word .tro any multi- teft
4@ expression | ple
Q 4 word 1-4 symbol nom= | multi- Teft
1 ing a DXD |ple
or DSECT
v o la word 3,4 | relocotoble |multix Teft
symbol ple
s 2 holf 2only | one dbsolute |multi-
i word or relocat=" | ple ;
! : able ex- |
i pression o !
i two absalute
| expressions:
L exp (exp)
v 12 holf 1 .lto  fay mulsi- left
word | 20)  |expression |ple

{1) In o DS assembler instruction C and X type constonts con have length specification to 65535,

2) Bit length specification permitted with absolute expressions only. Relocofcble A-type constants,
3 or 4 bytes only; relocotable Y-type constonts, 2 bytes only.

13) Errors will be flagged if significont bifs are truncated or if the value specified cannot be con-
tained in the implicit length of the constant.
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System Assembler Macro Language Statements

Variable Symbols
Global SET Symbols Local SET Symbols System Veriable Symbols Attributes

Symbolic . Sequence
Requirement | Porameter | SETA SETB SETC SETA SETB SETC 8SYSNDX | &SYSECT | &SYSLIST | 8SYSPARM | 8SYSDATE | &SYSTIME | Type Length Scaling Integer Count Number Symbol
MACRO
Prototype Name
Statement Operand
GBLA Operand
GBLB Operand '
GBLC Operand )
LCLA Operand ;
Lce Operand i
LCLC Operand |
Model Name Name Nome Name Name Name Name Name Name Nome Name
Statement Operation | Operation | Operation | Operati Operati Operati Operati Operation | Operation | Operation | Operation Name

Operand | Operond Operand | Operand Operand | Operand Operand | Operand Operand | Operand Operand | Operand | Operand
SETA 2 Name 3 5 Name 3 9 2 9 .

Operand” | Operond Operond” | Operand Operand | Operand Operand” | Operand Operand Operand Operand Operand | Operond Operand | Operand
SET8 6 6 | Name 6 ¢ |Nome 6 6 4 3 4 5 5 5 5 5

Operand”~ | Operand Operand | Operand Operand” _ | Operand Operand™ | Operond Operand Operand® | Operand - Operand” | Operond Operand™ | Operand™ . Operand™ | Operand
SETC ; g | Nome ; g | Nome ’

Operand | Operand’ Operand” | Operand Operand” | Operend Operand | Operand Operand | Operand Operand | Operand | Operand ' Operand H
AlF s 6 6 6 6 6 4 6 s : 4 s 5 5 | 5 5 | Name

Operand” | Operand Operand | Operand Operand” | Operand Operand | Operand Operand™ | Operand Operand ; Operand” | Operan Operand™ | Operand” | Operand” | Operand Operond
AGO Nome

i Operand

ACTR OpemndZ Operand O(;uer:.:nd3 Opefmrl2 Operand Operand3 0perand2 Operand Operﬂnd2 Operemd2 ! Operand Operand | Operond Operand | Operand
ANOP ! Name
MEXIT . Naome
MNOTE Operand | Operend Operand | Operand Operand | Operand Operond | Operond Operand | Operand Operand | Operand | Operand ! ! Name
MEND ; Name
Outer Name Nome Name Name Name Name Nome : I
Macro Operand ; Operand | Operand Operand | Operand Operand Operand | Operand =~ Operand | Name
Inner Name Nome ! Name Name Nome Nome Name Name Name Name Name ! N
Macro Operond | Operond | Operand | Operand Operand | Operand Operand | Operand Operand | Operand Operand : Operand ~ Operend ame
Assembler Nome Nome Name Name Name Name Nome
Longuoge Operation | Operation| Operation | Operation | Operotion | Operation
Statement Operand Operand | Operond Operand | Operand Operand .
1. Variable symbols in macro instructions are replaced’by their values before processing.
2. Only if value is self-defining term.
3. Converted fo orithmetic +1 or +0.
4. Only in character relations.
5. Only in arithmetic relations.
6. Only in arithmetic or character relations.
7. Converted fo unsigned number.
8. Converted to character 1 or 0.
9. Only if one to one decimal digits (from O through 2, 147, 483, 647).
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System Assembler Macro Language Statements

Variable Symbols
Global SET Symbols Local SET Symbols System Veriable Symbols Attributes

Symbolic . Sequence
Requirement | Porameter | SETA SETB SETC SETA SETB SETC 8SYSNDX | &SYSECT | &SYSLIST | 8SYSPARM | 8SYSDATE | &SYSTIME | Type Length Scaling Integer Count Number Symbol
MACRO
Prototype Name
Statement Operand
GBLA Operand
GBLB Operand '
GBLC Operand )
LCLA Operand ;
Lce Operand i
LCLC Operand |
Model Name Name Nome Name Name Name Name Name Name Nome Name
Statement Operation | Operation | Operation | Operati Operati Operati Operati Operation | Operation | Operation | Operation Name

Operand | Operond Operand | Operand Operand | Operand Operand | Operand Operand | Operand Operand | Operand | Operand
SETA 2 Name 3 5 Name 3 9 2 9 .

Operand” | Operond Operond” | Operand Operand | Operand Operand” | Operand Operand Operand Operand Operand | Operond Operand | Operand
SET8 6 6 | Name 6 ¢ |Nome 6 6 4 3 4 5 5 5 5 5

Operand”~ | Operand Operand | Operand Operand” _ | Operand Operand™ | Operond Operand Operand® | Operand - Operand” | Operond Operand™ | Operand™ . Operand™ | Operand
SETC ; g | Nome ; g | Nome ’

Operand | Operand’ Operand” | Operand Operand” | Operend Operand | Operand Operand | Operand Operand | Operand | Operand ' Operand H
AlF s 6 6 6 6 6 4 6 s : 4 s 5 5 | 5 5 | Name

Operand” | Operand Operand | Operand Operand” | Operand Operand | Operand Operand™ | Operand Operand ; Operand” | Operan Operand™ | Operand” | Operand” | Operand Operond
AGO Nome

i Operand

ACTR OpemndZ Operand O(;uer:.:nd3 Opefmrl2 Operand Operand3 0perand2 Operand Operﬂnd2 Operemd2 ! Operand Operand | Operond Operand | Operand
ANOP ! Name
MEXIT . Naome
MNOTE Operand | Operend Operand | Operand Operand | Operand Operond | Operond Operand | Operand Operand | Operand | Operand ! ! Name
MEND ; Name
Outer Name Nome Name Name Name Name Nome : I
Macro Operand ; Operand | Operand Operand | Operand Operand Operand | Operand =~ Operand | Name
Inner Name Nome ! Name Name Nome Nome Name Name Name Name Name ! N
Macro Operond | Operond | Operand | Operand Operand | Operand Operand | Operand Operand | Operand Operand : Operand ~ Operend ame
Assembler Nome Nome Name Name Name Name Nome
Longuoge Operation | Operation| Operation | Operation | Operotion | Operation
Statement Operand Operand | Operond Operand | Operand Operand .
1. Variable symbols in macro instructions are replaced’by their values before processing.
2. Only if value is self-defining term.
3. Converted fo orithmetic +1 or +0.
4. Only in character relations.
5. Only in arithmetic relations.
6. Only in arithmetic or character relations.
7. Converted fo unsigned number.
8. Converted to character 1 or 0.
9. Only if one to one decimal digits (from O through 2, 147, 483, 647).
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System Assembler Conditional Assembly Expressions

Expression Arithmetic Expressions | Character Expressions | Logical Expressions
Can contain o Self-defining terms | ® Any combinationof | ®AQora |
characters enclosed
o Length, scaling, in apostrophes o SETB symbols
integer, count, and
number aitributes
® SETA and SET8 ® Any variable symbol | e Arithmetic
symbols enclosed in relations
i apostrophes
® SETC symbols whose @ A concatenation of | e Character
values are a decimal variable symbols and relations
self-defining term other characters
enclosed in ® Arithmetic
apostrophes valve
® SYSPARM if its
value is a decimal
self~defining term
o Symbolic parameters | o A type citribute
if the corresponding reference
operand is a decimal
self~defining term
® 8SYSLIST {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
» 3SYSNDX
Operations +, - (unary and bi- cencatenation, with a | AND, OR, and NOT
are nary), *, and /; period {.) parentheses per-
parentheses per~ mitted
mitted
31 31
Range -27 10427 -1 0 through 255 charac- | O {false) or
of values ters 1 (true)
May be » SETA operands # SETC operands @ SETE operands
used in 2
o Avitnmetic relations’ | e Character relations” | e AIF operands
o Subscripted SET
symbois
® SYSLIST subscript (s}
® Substring notation
# Sublist noration

1 An arithmetic relation consists of two arithmetic expressions related by the
operators GT, LT, EQ, NE, GE, or LE.

2

A character relation consists of two character expressions related by tne
operator GT, LT, EQ, NE, GE, or LE. Type atiribute notation and Sub-
string notation may also be used in character relations. The maximum
size of the ct pi that can be d is 255 <t

If the two character expressions are of unequal size, the smaller one will
always compare less than the larger.
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System Assembler Attributes

Attribute

Notation

Can be used with:

Can be used only if
type attribute is:

Can be used in:

Type

T

Ordinary Symbols de-
fined in open code;
symbolic parameters
inside macro defini-
tions; SET symbols,
8SYSPARM,
&SYSDATE,
&SYSTIME, inside
or outside macro
definitions;
&SYSLIST (m),
&SYSLIST (m,n),
&SYSECT,
&SYSNDX inside
macro definitions

(May always be used)

1. SETC operand
fields

2. Character
relations

Length

L

Ordinary Symbols
defined in open
code; symbolic
parameters inside
macro definitions;
&SYSLIST (m), and
&SYSLIST (n,n) in-
side macro definitions

Any letter except
M,N,0,Tand U

Arithmetic
expressions

Scaling

Ordinary Symbols
defined in open
code; symbolic
parameters inside
macro definitions;
8SYSLIST (m), and
&SYSLIST (m,n) in~
side macro definitions

H,F,G,D,ELK,P,

and Z

Arithmetic
expressions

Integer

Ordinary Symbols de-
fined in open code;
symbolic parameters
inside macro defini~
tions; &SYSLIST (m),
and &SYSLIST (m, n)
inside macro de-
finitions

H,F,G,D,E,L,K,P,
and Z

Arithmetic
expressions

Count

Symbolic parameters
inside macro defini-
tions; SET symbols;
all system variable
symbols

Any letter

Arithmetic
expressions

Number

Symbolic parameters,
&SYSLIST (m), and
&SYSLIST (m,n) in-
side macro definitions

Any letter

Arithmetic
expressions

Section 1: General Information
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System Assembler Variable Symbols

! and COM)

Variable |Declared by: | Initialized, Value changed May be used in:

Symbol or sef to: by:

Symbolic] Profotype Corresponding | (Constant o Arithmetic

parameter |statement macro instruc= | throughout expressions
tion operand definition) if operand

is decimal
self-defining
term

o Character
expressions

SETA LCLA or 0 SETA ® Arithmetic

GBLA instruction expressions
instruction
o Character
expressions
SETB LCLB or 0 SETB » Arithmetic
GBLB instruction expressions
instruction
o Character
expressions
® Logical
expressions
SETC LCLC or String of SETC » Arithmetic
GBLC length 0 instruction expressions
instruction (null) if value is
decimal self-
defining term
o Character
expressions

&SYSNDX‘ The assembler | Macro {Constant ® Arithmetic
instruction throughout expressions
index definition;

unique for @ Character
each macro expressions
instruction)

&SYSECT‘ The assembler | Control (Constant # Character
section in throughout expressions
which macro definition;

. instruction set by CSECT,
appears DSECT, START, |
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System Assembler Variable Symbols (cont'd)

Variable Declared by: Initialized, Value changed ; May be used in:
Symbol or set to: by: |
&SYSLISTI i The assembler | Not : Not | o N'&SYSUIST in

applicable i applicable ! arithmetic

: expressions

&S?SLIST { The assembler | Corresponding i (Constant i ® Arithmetic
(n) macro instruc~ . throughout i expressions
&SYSLIST tion operand | definition) " if operand
(n,M) ! is decimal

self-defining
term

® Character

H I expressions
8SYSPARM . PARM field i User defined | Constant o Arithmetic
. or null throughout expression
: assembly if value is
| decimal self-
: defining term
-
; i o Character
| ! expression
i Constant Cha
&SYSTIME | The assembler ~ System time | throughout e racter
i i assembly expression
8SYSDATE ! The assembler | System date i Constart o Character
i throughout expression
H | assembly
1 . PR
Can be used only in macro definitions.
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Dynamic Address Translation - Hexadecimal and Decimal Conversion
DYNAMIC ADDRESS TRANSLATION

VIRTUAL (LOGICAL) ADDRESS FORMAT

Segment Size  Page Size Segment Index Page Index Byte Index
Bits
64K 2K 0-7 8-15 16 - 20 21 - 31
M 2K are 8-11 12-20 21-31
ignored

SEGMENT TABLE ENTRY

[PT tength [0000* ] Page fable address Toor]1
0 34 78_ %29 31

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

PAGE TABLE ENTRY (2K)

[ Poge address 1o 13 (1) Page-invalid bit

0 1213 14 15

HEXADECIMAL AND DECIMAL CONVERSION

From hex: locate each hex digit in its corresponding column position and note the decimal
equivalents. Add these 1o obtain the decimal value.

From decimal: {1} locate the largest decimal value in the table that will fit into the decimal
number to be converted, 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 T
HEX = DEC HEX = DEC_|MEX = DEC | HEX = DEC |HEX = DEC | HEX = DEC
0 G0 0[0 0 (0 00 0 [0 0
11,048,576 |1 65,5341 4,0% |1 25 |1 6 1
2 2,097,152t2 131,072[2 8,192 | 2 51242 32 |2 2
3 3,145,728 |3 196,608{3 12,288 | 3 768 |3 48 |3 3
4 4,194,304 |4 262,14414 16,384 1 4 1,024 14 64 |4 4
5 5,242,880 |5 327,680{5 20,480 | 5 1,205 80 |5 5
6 6,29, 6 393,216|6 24,576 |6 1,5%16 9% |6 6
7 7,340,032 |7 458,7527 28,672 | 7 1L, 72\7 12 |7 7
8 8,388,608 8 524,288{8 32,768 |8 20488 128 |8 8
9 9,437,184 |9 589,824|9 36,864 | 9  2,30419 144 9 9
A 10,485,760 | A 655,30|A 40,90 | A 2,5%0|A 160 | A 10
B 11,534,336 |B 720,89(B 4505 |8 28l6|B 176 (B 11
C 12,582,912 |C 786,432|C 49,152 | € 3,072{C 192 |C 12
D 13,631,438 [D 851,9%8[D 53,248 | D 3,38 D 28 {D 1
E 14,680,064 |E 917,504 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 023 4567 | 0123 4587
BYTE BYTE BYTE
POWERS OF 2 POWERS OF 16 TABLE
16" n
n n i 5
256 | 8 16 i
512 | 9 25 2
1024 |10 40% | 3
2048 | 11 65 536 4
409 |12 1048 576 5
8192 113 16777216 | 6
16384 |14 268 435 456 7
32768 | 15 429497296 | 8
65536 | 16 68 719 476 736 9
131072 |17 1099 511627 776 | 10
262 144 | 18 17592 186 044 416 | 11
524288 | 19 281 474 976 710 656 | 12
1048 576 | 20 4503 599 627 370 496 | 13
2097152 | 21 72057 594 037 927 936 | 14
4194304 | 22 | | 260=1615 1152 921 504 606 846 976 | 15
8388608 | 23
16777 216 | 24
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Hexadecimal Addition, Multiplication, Subtraction Tables

Hexadecimal Addition and Subtraction Table

Example: 6 +2=8,8-2=6,and8-6=2

4

S

-]

7

8 19

A

B

C

D

02

03

04

05

06

(174

08

09 | 0A

0B

oC

0b

OF

OF

10

03

04

05

06

07

08

09

0A| 0B

oC

0D

OE

OF

10

1

04

05

07

08

09

0A

0B | 0OC

0D

OE

OF

10

1

12

05

07

08

09

0A

0B

0C| 0D

OE

OF

10

11

12

13

07

08

09

0A

0B

oC

0D| OE

oF

10

11

12

13

14

07

08

09

0A

[o:]

oc

oD

OE | OF

10

1

12

13

14

15

09

0A

0B

oC

oD

OF

OF | 10

11

12

13

14

15

16

09

0A

0B

oC

0D

OE

OF

10) 11

12

13

14

15

16

17

0A

0B

0D

OE

OF

10

11]12

13

14

15

16

17

18

0B

[U)s]

OE

OF

10

11

12113

14

15

16

17

18

19

od

OE

OF

10

11

12

i3] 14

15

16

17

18

19

1A

oD

OE

OF

10

11

12

13

14| 15

16

17

18

19

1A

1B

OE

OF

10

11

12

13

14

15] 16

17

18

9

1A

1B

ic

OF

10

11

12

13

14

15

1617

18

19

1A

1B

1C

1D

nimlo|o|w || ofo|sjo] v s [wlrolal

10

11

12

13

14

i5

16

17118

19

1A

1B

[

1D

1E

Hexadecimal Multiplication Table

Example: 2x 4=08, Fx 2= 1E

4

5

-]

7

8 |9

A

B

01

02

03

04

05

06

07

08| 09

0A

0B

OE

OF

02

04

06

08

0A

1.8

OE

1012

14

16

18

ic

1E

03

06

09

oC

OF

12

15

181 18

1E

2]

24

2D

04

08

10

14

18

1C

20| 24

28

x

30

38

3C

05

0A

OF

14

19

1E

33

28| 2D

32

37

06

12

18

1E

24

2A

30 36

3C

42

54

5A

07

OE

15

1C

2

2A

31

38| 3F

46

4D

62

69

08

10

18

2

28

30

38

50

58

60

70

78

09

12

1B

24

2D

36

3F

401 48
48 | 51

5A

63

87

0A

14

1E

28

32

3C

46

50| 5A

64

6E

78

8C

9%

0B

16

21

C

37

42

4D

58 63

6E

79

84

9A

A5

18

24

30

3C

48

54

6C

78

84

90

A8

oD

1A

27

34

41

4E

58

82

8F

Bé

B4
c3

OE

1c

38

46

54

62

7E

8C

9A

A8

c4

D2

il wllf@li-cd b a el [e ] ANTHCN [V I NN [ 11 Y B

OF

iE

3C

48

S5A

69

60
68175
70
78

87

96

A5

B4

D2

El
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Decimal to Hexadecimal Conversion Information

Decimal to Hexadecimal Conversion: Locate the decimal fraction (.1973) in the table. If the exact
figure is not shown, locate the next higher and lower fractions (.19726563, .19750977). The first
digits of the hexadecimal fraction are at the top of the column (:32). To locate the third digit, deter
mine by ion or ion the smaller dif between the known fraction and each of
the found fractions. The smaller difference’identifies the correct line (.008). The hexadecimal equiva-
fent is .328.

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

Integers

1973, = 3282

Hexadecimal to Decimal Conversion: Locate the first two digits {.1E) of the hexadecimal fraction
{-1E9) in the horizontal row of column headings. Locate the third digit {.009) in the left most
column of the table. Follow the .009 line horizontally to the right to the .1 E column. The decimal
equivalent is .11938477. The decimal fractions in the table were carried to eight places and rounded.
|f 2 piaces are required, or if the hexadecimal fraction exceeds the capacity of the table, express the
hexadecimat fraction as powers of 16 (expansion). For example:

1ES4y = 11161 + 180162 + 216 + 4116

= 1(.0625) + 14{.00390625) + 9(.000244440625) + 4{.0000152587890625)

=.1194458007812500
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Decimal to- Hexadecimal Conversion Information (cont’d)

.00 .01 .02 .03 .04 .05 .06 .07 .08 .09 .0A . .08 .0C - .0D .0E .OF

.000 [ .00000000 00390625  .00781250 01171875  .01562500  .01953125 02343750 .02734375  .03125000  .03515625  .03906250 04296875 04687500  .05078125  .05468750  .05859375
.001 |.00024414 .00415039 00805664 01196289 01586914 01977539 .02368164 .0275878%9 03149414 03540039 03930664 .04321289 .04711914 05102539 .05493164 05883789
.002 | .00048828 .00439453 00830078 .01220703 .01611328 .02001953 02392578 .02783203 .03173828 03564453 03955078 -04345703 04736328 05126953 05517578 05908203
-003 | .00073242 00463867 00854492 .01245117 .01635742 02026367 02416992 02807617 03198242 03588867 03979492 .043720117 04760742 .05151367 .05541992 .05932617
.004 00097656 00488281 00878906 01269531 01660156 .02050781 02441406 .02832031 03222656 .03613281 04003906 04394531 .04785156 .05175781 05566406 05957031
.005 | .00122070 .00512695 00903320 .01293945 .01684570 02075195 02465820 02856445 .03247070 03637695 .04028320 .04418945 04809570 05200195 .05590820 05981445
-006 | .00146484 00537109 .00927734 .01318359 .01708984 02099609 .02490234 02880859 .03271484 .03662109 .04052734 04443359 04833984 05224609 05615234 06005859
.007 | .00170898 .00561523 00952148 01342773 01733398 02124023 .02514648 02905273 .03295898 03686523 04077148 04467773 .04858398 05249023 05639648 06030273
-008 |.00195313 00585938 00976563 .01367188 .01757813 02148438 .02539063 .02929688 .03320313 .03710938 .04101563 04492188 .04882813 .05273438 05664063 .06054688
.009 |.00219727 00610352 .01000977 01391602 .01782227 .02172852 .02563477 .02954102 .03344727 03735352 .04125977 04516602 04907227 .05297852 05688477 .06079102
.00A [ 00244143 00634766 .01025391 .01416016 01806641 .02197266 02587891 .02978516 .03369141 .03759766 04150391 04541016 .04931641 .05322266 05712891 06103516
.008 | .00268555 .00659180 01049805 .01440430 01831055 .02221680 .02612305 03002930 03393555 .03784180 .04174805 04565430 04956055 .05346680 05737305 .06127930
.00C {.00292969 00683594 .01074219 .01464844 .01855469 02246094 02636719 .03027344 03417969 .03808594 .04199219 04589844 04980469 05371094 05761719 06152344
.00D | .00317383 00708008 .01098633 .01489258 01879883 02270508 .02661133 .03051758 .03442383 03833008 .04223633" 04614258 .05004883 05395508 05786133 .06176758
.00E |.00341797 .00732422 .01123047 .01513672 .01904297 .02294922 02685547 .03076172 03466797 03857422 04248047 04638672 05029297 .05419922 05810547 06201172
.00F | .00366211 00756836 .01147461 01538086 .01928711 02319336 02709961 03100586 .03491211 .03881836 .04272461 . 04663086 .05053711 05444336 .05834961 -06225586 ]

10 Al .12 .13 .14 .15 .16 7 .18 .19 LA .18 1C .1D L1E 1F
.000 [ .06250000 06640625 .07031230 .07421875 .07812500 .08203125 08593750 08984375 09375000 09765625 10156250 . 10546875 . 10937500 11328125 . 11718750 12109375
.001 | .06274414 06665039 .07055664 07446289 .07836914 08227539 .08518164 09008789 09399414 09790039 . 10180664 .10571289 . 10961914 . 11352539 1743164 . 12133789
.002 | .06298828 06689453 07080078 .07470703 .07861328 .08251953 08642578 09033203 09423828 09814453 10205078 .10595703 10986328 11376953 11767578 .12158203
.003 | .06323242 .06713867 07104492 .07495117 .07885742 .08276367 08666992 .09057617 09448242 09838867 . 10229492 .10620117 . 11010742 11401367 11791992 .12182617
.004 | .06347656 .06738281 .07128906 .07519531 .07910156 08300781 08691406 .09082031 09472656 09863281 . 10253906 . 10644531 .11035156 .11425781 . 11816406 . 12207031
.005 | .06372070 06762695 .07153320 07543945 07934570 .08325195 .08715820 09106445 09497070 09887695 10278320 . 10668945 . 11059570 .11450195 . 11840820 12231445
.006 | .06396484 06787109 07177734 07568359 .07958984 08349609 .08740234 09130859 .09521484 .09912109 10302734 . 10693359 .11083984 - 11474609 .11865234 . 12255859
.007 | .06420898 .06811523 .07202148 .07592773 07983398 .08374023 08764648 .09155273 09545898 09936523 .10327148 10717773 . 11108398 .11499023 . 11889648 .12280273
.008 | .06445313 06835938 07226563 .07617188 08007813 08398438 08789063 09179688 .09570313 09960938 10351563 . 10742188 .11132813 .11523438 -11914063 12304688
.009 | 06469727 06860352 .07250977 .07641602 08032227 .08422852 .08813477 .09204102 .09594727 09985352 .10375977 . 10766602 11157227 . 11547852 . 11938477 .12329102
-00A | .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
.00C | .06542969 06933594 .07324219 .07714844 .08105469 08496094 08886719 .09277344 09667969 . 10058594 . 10449219 . 10839844 . 11230469 11621094 12011719 12402344
.00D | .06567383 06958008 .07348633 07739258 .08129883 08520508 .08911133 .09301758 09692383 .10083008 . 10473633 . 10864258 . 11254883 . 11645508 .12036133 . 12426758
S00E | .06591797 06982422 07373047 07763672 08154297 08544922 .08935547 09326172 09716797 .10107422 . 10498047 . 10888672 11279297 . 11669922 . 12060547 .12451172
LO0F | 06616211 07006836 07397461 . 07788086 .08178711 08569336 .08959961 09350586 09741211 .10131836 . 10522461 10913086 11303711 -11694336 - 12084961 212475586

) .21 .22 .23 .24 .25 -2 .27 .28 ¥ L2A .28 . .2D V3 .2F
.000 | .12500000 . 12890625 .13281250 13671875 . 14062500 14453125 . 14843750 15234375 . 15625000 . 16015625 . 16406250 . 16796875 17187500 17578125 . 17968750 .18359375
.001 |.12524414 .12915039 . 13305664 . 13696289 14086914 . 14477539 .14868164 . 15258789 . 15649414 . 16040039 . 16430664 . 16821289 .17211914 17602539 17993164 . 18383789
.002 |.12548828 12939453 . 13330078 . 13720703 .14111328 . 14501953 . 14892578 15283203 . 15673828 . 16064453 . 16455078 . 16845703 17236328 . 17626953 .18017578 . 18408203
.003 |.12573242 . 12963867 13354492 .13745117 . 14135742 . 14526367 . 14916992 15307617 .15698242 . 16088867 . 16479492 16870117 17260742 17651367 . 18041992 . 18432617
004 | ,12597656 . 12988281 . 13378906 . 13769531 . 14160156 . 14550781 .14941406 .15332031 . 15722656 .16113281 . 16503906 . 16894531 17285156 17675781 . 18066406 . 18457031
.005 |.12622070 13012695 13403320 13793945 . 14184570 . 14575195 . 14965820 . 15356445 . 15747070 . 16137695 .16528320 16918945 . 17309570 . 17700195 . 18090820 . 18481445
.006 |.12646484 13037109 . 13427734 13818359 . 14208984 . 14599609 . 14990234 . 15380859 .15771484 . 16162109 . 16552734 . 16943359 . 17333984 17724609 .18115234 . 18505859
.007 |.12670898 13061523 .13452148 13842773 . 14233398 . 14624023 .15014648 15405273 . 15795898 . 16186523 .16577148 16967773 . 17358398 17749023 . 18139648 . 18530273
.008 (.12695313 . 13085938 . 13476563 . 13867188 .14257813 . 14648438 . 15039063 15429688 . 15820313 . 16210938 16601563 . 16992188 .17382813 17773438 . 18164063 . 18554688
.009 |.12719727 .13110352 . 13500977 13891602 . 14282227 . 14672852 . 15063477 .15454102 . 15844727 . 16236352 . 16625977 . 17016602 . 17407227 17797852 . 18188477 . 18579102
.00A |.12744141 13134766 13525391 .13916016 . 14306641 . 14697266 . 15087891 . 15478516 15869141 . 16259766 . 16650391 . 17041016 17431641 . 17822266 . 18212891 . 18603516
.00B |.12768555 .13159180 . 13549805 - 13940430 . 14331055 . 14721680 .15112305 .15502930 15893555 .16284180 . 16674805 . 17065430 . 17456055 . 17846680 . 18237305 . 18627930
.00C |.12792969 13183594 13574219 . 13964844 . 14355469 . 14746094 L15136719 . 15527344 15917969 . 16308594 . 16699219 . 17089844 . 17480469 17871094 .18261719 .18652344
.00D |.12817383 . 13208008 13598633 . 13989258 . 14379883 . 14770508 .15161133 .15551758 15942383 16333008 . 16723633 .17114258 17504883 . 17895508 .18286133 . 18676758
.00E |.12841797 . 13232422 13623047 . 14013672 . 14404297 . 14794922 15185547 . 15576172 . 15966797 . 16357422 . 16748047 17138672 17529297 17919922 . 18310547 . 18701172
S00F ) .12866211 - 13256836 . 13647461 - 14038086 (14428711 -14819336 -15209961 - 15600586 215991211 . 16381836 16772461 - 17163086 217553711 17944336 18334961 18725586

.30 .31 .32 .33 .34 .35 .36 .37 .38 39 L3A .38 3¢ .30 3B .
.000 | .18750000 19140625 . 19531250 . 19921875 . 20312500 .20703125 21093750 .21484375 21875000 22265625 22656250 . 23046875 23437500 .23828125 .24218750 . 24609375
.001 |.18774414 19165039 . 19555664 19946289 . 20336914 . 20727539 .21118164 .21508789 .21899414 . 22290039 . 22680664 .23071289 .23461914 23852539 .24243164 . 24633789
.002 |.18798828 . 19189453 . 19580078 . 19970703 .20361328 20751953 .21142578 .21533203 .21923828 22314453 22705078 23095703 .23486328 . 23876953 .24267578 24658203
.003 |.18823242 . 19213867 . 19604492 . 19995117 . 20385742 . 20776367 21166992 .21557617 21948242 22338867 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 20424570 . 20825195 .21215820 .21606445 .21997070 . 22387695 . 22778320 .23168945 . 23559570 . 23950195 24340820 .24731445
.006 |.18896484 19287109 19677734 . 20068359 .20458984 . 20849609 .21240234 21630859 .22021484 .22412109 .22802734 .23193359 .23583984 . 23974609 .24365234 . 24755859
.007 |.18920898 19311523 19702148 20092773 20483398 . 20874023 .21264648 .21655273 .22045898 .22436523 22897148 23217773 .23608398 . 23999023 24389648 24780273
.008 |.18945313 . 19335938 19726563 .20117188 .20507813 .20898438 21289063 .21679688 .22070313 . 22460938 .22851563 .23242188 .23632813 .24023438 .24414063 24804688
009 |.18969727 19360352 19750971 . 20141602 . 20532227 . 20922852 .21313477 .21704102 22094727 .22485352 22875977 . 23266602 23657227 . 24047852 24438477 .24829102
.00A |.18994141 . 19384766 19775391 . 20166016 . . 20556641 . 20947266 .21337891 .21728516 .22119141 22509766 . 22900391 23291016 . 23681641 24072266 .24462891 .24853516
.00B |.19018555 19409180 . 19799805 . 20190430 .20581055 . 20971680 .21362305 21752930 22143555 .22534180 22924805 . 23315430 . 23706055 . 24096680 . 24487305 . 24877930
-00C |.19042969 .19433594 - ,19824219 .20214844 . 20605469 . 20996094 21386719 .21777344 .22167969 22558594 22949219 . 23339844 . 23730469 24121094 .24511719 .24902344
.00D {.19067383 19458008 519848633 .20239258 .20629883 21020508 .21411133 .21801758 .22192383 . 22583008 .22973633 . 23364258 . 23754883 . 24145508 .24536133 . 24926758
00E |.19091797 . 19482422 19873047 . 20263672 . 20654297 .21044922 .21435547 21826172 .22216797 .22607422 22998047 .23388672 23779297 . 24169922 . 24560547 .24951172
L00F [.19116211 - 19506836 19897461 . 20288086 . 20678711 .21069336 .21459961 . 21850586 .22241211 .22631836 . 23022461 . 23413086 .23803711 . 24194336 .24584961 24975586
Section 1: General Information

1-63



Decimal to- Hexadecimal Conversion Information (cont’d)

.00 .01 .02 .03 .04 .05 .06 .07 .08 .09 .0A . .08 .0C - .0D .0E .OF

.000 [ .00000000 00390625  .00781250 01171875  .01562500  .01953125 02343750 .02734375  .03125000  .03515625  .03906250 04296875 04687500  .05078125  .05468750  .05859375
.001 |.00024414 .00415039 00805664 01196289 01586914 01977539 .02368164 .0275878%9 03149414 03540039 03930664 .04321289 .04711914 05102539 .05493164 05883789
.002 | .00048828 .00439453 00830078 .01220703 .01611328 .02001953 02392578 .02783203 .03173828 03564453 03955078 -04345703 04736328 05126953 05517578 05908203
-003 | .00073242 00463867 00854492 .01245117 .01635742 02026367 02416992 02807617 03198242 03588867 03979492 .043720117 04760742 .05151367 .05541992 .05932617
.004 00097656 00488281 00878906 01269531 01660156 .02050781 02441406 .02832031 03222656 .03613281 04003906 04394531 .04785156 .05175781 05566406 05957031
.005 | .00122070 .00512695 00903320 .01293945 .01684570 02075195 02465820 02856445 .03247070 03637695 .04028320 .04418945 04809570 05200195 .05590820 05981445
-006 | .00146484 00537109 .00927734 .01318359 .01708984 02099609 .02490234 02880859 .03271484 .03662109 .04052734 04443359 04833984 05224609 05615234 06005859
.007 | .00170898 .00561523 00952148 01342773 01733398 02124023 .02514648 02905273 .03295898 03686523 04077148 04467773 .04858398 05249023 05639648 06030273
-008 |.00195313 00585938 00976563 .01367188 .01757813 02148438 .02539063 .02929688 .03320313 .03710938 .04101563 04492188 .04882813 .05273438 05664063 .06054688
.009 |.00219727 00610352 .01000977 01391602 .01782227 .02172852 .02563477 .02954102 .03344727 03735352 .04125977 04516602 04907227 .05297852 05688477 .06079102
.00A [ 00244143 00634766 .01025391 .01416016 01806641 .02197266 02587891 .02978516 .03369141 .03759766 04150391 04541016 .04931641 .05322266 05712891 06103516
.008 | .00268555 .00659180 01049805 .01440430 01831055 .02221680 .02612305 03002930 03393555 .03784180 .04174805 04565430 04956055 .05346680 05737305 .06127930
.00C {.00292969 00683594 .01074219 .01464844 .01855469 02246094 02636719 .03027344 03417969 .03808594 .04199219 04589844 04980469 05371094 05761719 06152344
.00D | .00317383 00708008 .01098633 .01489258 01879883 02270508 .02661133 .03051758 .03442383 03833008 .04223633" 04614258 .05004883 05395508 05786133 .06176758
.00E |.00341797 .00732422 .01123047 .01513672 .01904297 .02294922 02685547 .03076172 03466797 03857422 04248047 04638672 05029297 .05419922 05810547 06201172
.00F | .00366211 00756836 .01147461 01538086 .01928711 02319336 02709961 03100586 .03491211 .03881836 .04272461 . 04663086 .05053711 05444336 .05834961 -06225586 ]

10 Al .12 .13 .14 .15 .16 7 .18 .19 LA .18 1C .1D L1E 1F
.000 [ .06250000 06640625 .07031230 .07421875 .07812500 .08203125 08593750 08984375 09375000 09765625 10156250 . 10546875 . 10937500 11328125 . 11718750 12109375
.001 | .06274414 06665039 .07055664 07446289 .07836914 08227539 .08518164 09008789 09399414 09790039 . 10180664 .10571289 . 10961914 . 11352539 1743164 . 12133789
.002 | .06298828 06689453 07080078 .07470703 .07861328 .08251953 08642578 09033203 09423828 09814453 10205078 .10595703 10986328 11376953 11767578 .12158203
.003 | .06323242 .06713867 07104492 .07495117 .07885742 .08276367 08666992 .09057617 09448242 09838867 . 10229492 .10620117 . 11010742 11401367 11791992 .12182617
.004 | .06347656 .06738281 .07128906 .07519531 .07910156 08300781 08691406 .09082031 09472656 09863281 . 10253906 . 10644531 .11035156 .11425781 . 11816406 . 12207031
.005 | .06372070 06762695 .07153320 07543945 07934570 .08325195 .08715820 09106445 09497070 09887695 10278320 . 10668945 . 11059570 .11450195 . 11840820 12231445
.006 | .06396484 06787109 07177734 07568359 .07958984 08349609 .08740234 09130859 .09521484 .09912109 10302734 . 10693359 .11083984 - 11474609 .11865234 . 12255859
.007 | .06420898 .06811523 .07202148 .07592773 07983398 .08374023 08764648 .09155273 09545898 09936523 .10327148 10717773 . 11108398 .11499023 . 11889648 .12280273
.008 | .06445313 06835938 07226563 .07617188 08007813 08398438 08789063 09179688 .09570313 09960938 10351563 . 10742188 .11132813 .11523438 -11914063 12304688
.009 | 06469727 06860352 .07250977 .07641602 08032227 .08422852 .08813477 .09204102 .09594727 09985352 .10375977 . 10766602 11157227 . 11547852 . 11938477 .12329102
-00A | .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
.00C | .06542969 06933594 .07324219 .07714844 .08105469 08496094 08886719 .09277344 09667969 . 10058594 . 10449219 . 10839844 . 11230469 11621094 12011719 12402344
.00D | .06567383 06958008 .07348633 07739258 .08129883 08520508 .08911133 .09301758 09692383 .10083008 . 10473633 . 10864258 . 11254883 . 11645508 .12036133 . 12426758
S00E | .06591797 06982422 07373047 07763672 08154297 08544922 .08935547 09326172 09716797 .10107422 . 10498047 . 10888672 11279297 . 11669922 . 12060547 .12451172
LO0F | 06616211 07006836 07397461 . 07788086 .08178711 08569336 .08959961 09350586 09741211 .10131836 . 10522461 10913086 11303711 -11694336 - 12084961 212475586

) .21 .22 .23 .24 .25 -2 .27 .28 ¥ L2A .28 . .2D V3 .2F
.000 | .12500000 . 12890625 .13281250 13671875 . 14062500 14453125 . 14843750 15234375 . 15625000 . 16015625 . 16406250 . 16796875 17187500 17578125 . 17968750 .18359375
.001 |.12524414 .12915039 . 13305664 . 13696289 14086914 . 14477539 .14868164 . 15258789 . 15649414 . 16040039 . 16430664 . 16821289 .17211914 17602539 17993164 . 18383789
.002 |.12548828 12939453 . 13330078 . 13720703 .14111328 . 14501953 . 14892578 15283203 . 15673828 . 16064453 . 16455078 . 16845703 17236328 . 17626953 .18017578 . 18408203
.003 |.12573242 . 12963867 13354492 .13745117 . 14135742 . 14526367 . 14916992 15307617 .15698242 . 16088867 . 16479492 16870117 17260742 17651367 . 18041992 . 18432617
004 | ,12597656 . 12988281 . 13378906 . 13769531 . 14160156 . 14550781 .14941406 .15332031 . 15722656 .16113281 . 16503906 . 16894531 17285156 17675781 . 18066406 . 18457031
.005 |.12622070 13012695 13403320 13793945 . 14184570 . 14575195 . 14965820 . 15356445 . 15747070 . 16137695 .16528320 16918945 . 17309570 . 17700195 . 18090820 . 18481445
.006 |.12646484 13037109 . 13427734 13818359 . 14208984 . 14599609 . 14990234 . 15380859 .15771484 . 16162109 . 16552734 . 16943359 . 17333984 17724609 .18115234 . 18505859
.007 |.12670898 13061523 .13452148 13842773 . 14233398 . 14624023 .15014648 15405273 . 15795898 . 16186523 .16577148 16967773 . 17358398 17749023 . 18139648 . 18530273
.008 (.12695313 . 13085938 . 13476563 . 13867188 .14257813 . 14648438 . 15039063 15429688 . 15820313 . 16210938 16601563 . 16992188 .17382813 17773438 . 18164063 . 18554688
.009 |.12719727 .13110352 . 13500977 13891602 . 14282227 . 14672852 . 15063477 .15454102 . 15844727 . 16236352 . 16625977 . 17016602 . 17407227 17797852 . 18188477 . 18579102
.00A |.12744141 13134766 13525391 .13916016 . 14306641 . 14697266 . 15087891 . 15478516 15869141 . 16259766 . 16650391 . 17041016 17431641 . 17822266 . 18212891 . 18603516
.00B |.12768555 .13159180 . 13549805 - 13940430 . 14331055 . 14721680 .15112305 .15502930 15893555 .16284180 . 16674805 . 17065430 . 17456055 . 17846680 . 18237305 . 18627930
.00C |.12792969 13183594 13574219 . 13964844 . 14355469 . 14746094 L15136719 . 15527344 15917969 . 16308594 . 16699219 . 17089844 . 17480469 17871094 .18261719 .18652344
.00D |.12817383 . 13208008 13598633 . 13989258 . 14379883 . 14770508 .15161133 .15551758 15942383 16333008 . 16723633 .17114258 17504883 . 17895508 .18286133 . 18676758
.00E |.12841797 . 13232422 13623047 . 14013672 . 14404297 . 14794922 15185547 . 15576172 . 15966797 . 16357422 . 16748047 17138672 17529297 17919922 . 18310547 . 18701172
S00F ) .12866211 - 13256836 . 13647461 - 14038086 (14428711 -14819336 -15209961 - 15600586 215991211 . 16381836 16772461 - 17163086 217553711 17944336 18334961 18725586

.30 .31 .32 .33 .34 .35 .36 .37 .38 39 L3A .38 3¢ .30 3B .
.000 | .18750000 19140625 . 19531250 . 19921875 . 20312500 .20703125 21093750 .21484375 21875000 22265625 22656250 . 23046875 23437500 .23828125 .24218750 . 24609375
.001 |.18774414 19165039 . 19555664 19946289 . 20336914 . 20727539 .21118164 .21508789 .21899414 . 22290039 . 22680664 .23071289 .23461914 23852539 .24243164 . 24633789
.002 |.18798828 . 19189453 . 19580078 . 19970703 .20361328 20751953 .21142578 .21533203 .21923828 22314453 22705078 23095703 .23486328 . 23876953 .24267578 24658203
.003 |.18823242 . 19213867 . 19604492 . 19995117 . 20385742 . 20776367 21166992 .21557617 21948242 22338867 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 20424570 . 20825195 .21215820 .21606445 .21997070 . 22387695 . 22778320 .23168945 . 23559570 . 23950195 24340820 .24731445
.006 |.18896484 19287109 19677734 . 20068359 .20458984 . 20849609 .21240234 21630859 .22021484 .22412109 .22802734 .23193359 .23583984 . 23974609 .24365234 . 24755859
.007 |.18920898 19311523 19702148 20092773 20483398 . 20874023 .21264648 .21655273 .22045898 .22436523 22897148 23217773 .23608398 . 23999023 24389648 24780273
.008 |.18945313 . 19335938 19726563 .20117188 .20507813 .20898438 21289063 .21679688 .22070313 . 22460938 .22851563 .23242188 .23632813 .24023438 .24414063 24804688
009 |.18969727 19360352 19750971 . 20141602 . 20532227 . 20922852 .21313477 .21704102 22094727 .22485352 22875977 . 23266602 23657227 . 24047852 24438477 .24829102
.00A |.18994141 . 19384766 19775391 . 20166016 . . 20556641 . 20947266 .21337891 .21728516 .22119141 22509766 . 22900391 23291016 . 23681641 24072266 .24462891 .24853516
.00B |.19018555 19409180 . 19799805 . 20190430 .20581055 . 20971680 .21362305 21752930 22143555 .22534180 22924805 . 23315430 . 23706055 . 24096680 . 24487305 . 24877930
-00C |.19042969 .19433594 - ,19824219 .20214844 . 20605469 . 20996094 21386719 .21777344 .22167969 22558594 22949219 . 23339844 . 23730469 24121094 .24511719 .24902344
.00D {.19067383 19458008 519848633 .20239258 .20629883 21020508 .21411133 .21801758 .22192383 . 22583008 .22973633 . 23364258 . 23754883 . 24145508 .24536133 . 24926758
00E |.19091797 . 19482422 19873047 . 20263672 . 20654297 .21044922 .21435547 21826172 .22216797 .22607422 22998047 .23388672 23779297 . 24169922 . 24560547 .24951172
L00F [.19116211 - 19506836 19897461 . 20288086 . 20678711 .21069336 .21459961 . 21850586 .22241211 .22631836 . 23022461 . 23413086 .23803711 . 24194336 .24584961 24975586
Section 1: General Information

1-63



Decimal to Hexadecimal Conversion Information (cont’d)

.40 .41 .42 .43 .44 45 .46 .47 .48 49 48 .48 .4C .4D J4E 4F
.000 [ 25000000 25390625  .25781250  .26171875  .26562500 = .26953125 27343750 27734375 .28125000  .28515625  .28906250 29296875 29687500 30078125  .30468750  .30859375
001 | .25024414 25415039  .25805664  .26196289  .26586914 . 26977539 (27368164 .27758789  .28149414  .28540039  .28930664 29321289 29711914 30102529 .30493164 30883789
.002 | .25048828 25439453 .25830078  .26220703  .26611328 27001953 27392578 .27783203  .28173828  .28564453  .28955078 . 29345703 29736328 .30126953 30517578 .30908203
.003 | 25073242 .25463867  .25854492 26245117 26635742 27026367 27416992 27807617  .28198242 28588867  .28979492 29370117 29760742 . .30151367  .30541992  .30932617
004 | 25097656 .25488281 .25878906  .2626953) . 26660156 27050781 27441406 .27832031 28222656 .28613281 . 29003906 . 29394531 2978515  .30175781  .30566406  .30957031
005 | 25122070 25512695 .25903320  .26293945  .26684570 .27075195 27465820 .27B56445 28247070  .28637695  .29028320 . 29418945 29809570 .30200195  .30590820  .30981445
.006 | 25146484 .25537109  .25927734  .26318359  .26708984 . 27099609 27490234 27880859  .28271484  .28662107  .29052734 . 29443359 29833984 .30224609  .30615234  .31005859
.007 | .25170898 25561523 .25952148  .26342773  .26733398 27124023 27514648 27905273  .28295898  .28686523  .29077148 . 29467773 29858398 .30249023  .30639648  .31030273
.008 | 25195313 .25585938  .25976563  .26367188  .26757813 .27148438 127539063 27929688  .28320313  .28710938  .29101563 . 29492188 29882813 .30273438  .30664063  .31054688
009 | .25219727 25610352 .26000977  .26391602  .26782227 27172852 27563477 27954102  .28344727  .28735352  .29125977 L 29516602 29907227 30297852 .30688477 31079102
.00A | .2524414) .25634766 26025391 26416016 .26806641 .27197266 .27587891 27978516 .28%69141 28759766 .291503% . 29541016 29931641 30322266 .30712891  .31103516
.00B | .25268555 125659180  .26049805  .26440430  .26831055 .27221680 27612305  .28002930  .28393555  .28784180  .29174805 . 29565430 29956055  .30346680 30737305  .31127930
.00C | 25292969 .25683594  .26074219 26464844 26855469 27246094 (27636719 .28027344  .28417969  .28808594  .29199219 . 29589844 29980469 .30371094  .30761719  .31152344
.00D | .25317383 .2570B008  .26098633  .26489258  .26879883 .27270508 27661133 .28051758  .28442383  .28833008  .29223433 . 29614258 30004883  .30395508  .30786133  .31174758
.00 | 25341797 25732422 26123047 .26513672  .26904297 27294922 27685547  .2B076172  .28466797  .28857422  .29248047 29638672 30029297 .30419922  .30810547  .31201172
.00F | .25366211 (25756836 .26147461  .2653808B6 _ .26928711 . 27319336 .27709961 ;28100586 . 28491211 28881836 . 29272461 . 29663086 30053711 .30444336 _ .30834961  .31225586

) 31 52 53 34 55 .5 .57 58 59 _5A 58 .5C .50 3 SF
.000 [.31250000 31640625 .32031250 32421875  .32812500 = .33203125 33593750 .33984375  .34375000 34765625  .35156250 "35546875 35937500 .36328125  .3671870 37109375
.001 | 31274414 31665039 .32055664  .32446289  .32836914  .33227539 33618164 .34008789  .34399414  .34790039  .35180664 .35571289 35961914 36352539 .36743164  .37133789
.002 | .31298828 .31689453  .32080078  .32470703 32861328 .33251953 33642578 .34033203  .34423828  .34814453 35205078 .35595703 35986328 36376953 .36767578  .37158203
.003 | .31323242 © .31713867 32104492  .32495117  .32885742 .33278367 33666992 .34057617 34448242  .34838867  .35229492 35620117 36010742 .36401367 36791992 37182617
.004 | .31347656 .31738281  .32128906  .32519531 .32910156 .33300781 33691406 34082031 34472656  .3486328) 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 31811523 .32202148  .32592773  .32983398 .33374023 33764648 (34155273 34545898  .34936523  .35327148 35717773 36108398 .36499023  .36889648 37280273
.008 | .31445313 31835938 .32226563  .32617188  .33007813 .33398438 33789063 34179688 .34570313  .34960938  .35351563 .35742188 36132813 .36523438 36914063 .37304888
.009 | .31469727 .31860352  .32250977  .32641602  '33032227 .33422852 33813477 34204102 .34594727 34985352  .35375977 .35766602 36157227 .36547852  .36938477  3R02
.00A | .31494141 31884766 32275391  .32666016 33056841 .33447266 .33837891 34228516 .34619141 35009766  .35400391 .35791016 36181641 36572266  .369%62891 37353516
.008 | .31518555 .31909180 32299805  .32690430  .33081055 .33471680 33862305  .34252930  .34643555 35034180 35424805 .35815430 36206055 .36596580  .36987305 37377930
.00C | .31542969 31933594 32324219 32714844 33105469 .33496094 33884719 .34277344  .34667969 35058594  .35449219 35839844 36230469 36621094 37011719 .37402344
.00D | .31567383 .31958008  .32348633  .32739258  .33129883 .33520508 33911133 .34301758  .34692383 35083008  .35473333 35864258 36254883 .36645508  .37036133  .37426758
L00E | 31591797 31982422 .32373047 32763672 .33154297 33544922 33935547 34326172 .34716797  .35107422  .35498047 35888672 36279297 36669922 37060547 37451172
L00F | .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 .89 LA 68 R -6D “6F “oF
.000 [ 37500000 37890625 38281250  .38671875  .39062500 39453125 39843750 .40234375 40625000 41015625 41406250 41796875 42187500  .42578125  .42968750  .43359375
.00} | 37524414 .37915039  .38305664  .38696289  .39086914 39477539 39868164  .40258789 40649414 41040039  .41430664 .41821289 (42211914 42602539  .42993164 43383789
.002 | 37548828 37939453 .38330078  .38720703  .3911138 .39501953 39892578 .40283203  .4D673828  .41064453 41455078 . 41845703 (42236328 42626953 43017578 43408203
003 | .37573242 37963867  .38354492 38745117 39135742 .39526367 39916992 .40307617 40698242  .41088867  .41479492 41870117 42260742 42651387 .43041992 43432617
.004 | 37597656 37988281 .38378906  .38769531  .39160156 .39550781 39941406 40332031 .4072265 41113281 .41503906 . 41894531 42285156 .42675781 43066406 43457031
.005 | 37622070 38012695 .38403320  .38793945  .39184570 .39575195 39965820  .40356445 40747070  .41137695 41528320 41918945 42309570 42700195  .43090820 43481445
006 | .37646484 38037109  .38427734 38818359 39208984 139599609 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  .38916016  .39306641 .39697266 40087891 .4047B516 40869141 41259766 - 41650391 .42041016 42431641 42822266 43212891 43603516
.008 | .37768555 .3B159180  .38549805  .38940430  .39331055 .39721680 40112305 .40502930  .40893555  .41284180 41674805 . 42065430 42456055 42846480 43287305 43627930
.00C | 37792969 .38183594 38574219  .38964844  .39355469 39746094 40136719 40527344 40917969 41308594 41699219 . 42089844 42480469 42871094 (43261719 43652344
.00D | .37817383 .38208008  .38598633  .38989258  .39379883 .39770508 40161133 40551758  .40942383 41333008  .41723633 42114258 42504883 42895508  .43286133 43676758
.00E | .37B41797 38232422 38623047  .39013672  .39404297 .39794922 40185547 40576172 40964797  .41357422 41748047 .42138672 (42529297 42919922 .43310547  .43701172
-00F | .37866211 - 38256836 -38647461 - 39038086 .39428711 . 39819336 . 40209961 . 40400586 . 40991211 .41381836 . 41772461 . 42163086 .42553711 . 42944336 . 43334961 43725586

70 71 72 73 74 75 76 77 78 il TR 78 7T 70 i3 Vi3
.000 [ .43750000 44140625 44531250 44921875 45312500 45703125 TA6093750 . 464BA375 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 44923828 47314453 47705078 . 48095703 4BAS6328 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 48582031 46972656  .47363281 47753906 48144531 48535156 .489257B1  .49316406  .49707031
.005 | .43872070 (44262095 44653320 45043945 45434570 45825195 (46215820 46606445 46997070 47387695 4777830 48168945 48559570 48950195  .49340820 49731445
006 | 43896484 (44287109  .44677734 45068359 45458984 . 45849609 46240234 46630859  .47021484  .47412109 47802734 . 48193359 48583984 48974809  .49365234 49755859
.007 | 43920898 44311523 44702148 45092773 .45483398 .45874023 45264648 46655273 47045898 47436523  .47827148 48217775 (48408398 .48999023  .49389648  .49780273
.008 | 43945313 44335938 44726563 45117188 .45507813 . 45898438 (46289063 .46679688 47070313 .47460938 47851563 .48242188 4B632B13 49023438 .49414063 49804488
.009 | 43969727 44360352 44750977 .45141602  .45532227 45922852 (46313477 .46704102 47094727  .47485352  .47875977 . 48266602 48657227 49047852  .49438477  .49829102
L.00A | 43994141 44384768 44775391 .45166016  .45556641 . 45947266 46337891 46728516 .4711914) 47509766 47900391 48291016 48681641 49072266  .49462891 49853516
.00B | 44018555 44409180  .44799805  .45190430  .45581055 .45971680 46362305  .46752930 47143555  .47534180 47924805 48315430 48704055  .49096680  .49487305  .49877930
.00C | 44042969 44433594 44824219 45214844 45605469 . 45996094 (46386719 46777344 (47167969  .A7558594 47949219 48339844 48730469 49121094 49511719 49902344
00D | 44067383 44458008 44848833  .45239258 45629883 . 46020508 (46411133 .46801758  .47192383  .47583008  .47973633 48364258 48754883 49145508  .49536133 49926758
.00E | .44091797 44482422 44873047 45263672  .45654297 . 46044922 46435547 .A6826172 47216797  .47607422  .47998047 48388672 48779297 .A9169922  .49560547 49951172
L00F | .44116211 44506836 .44897461 45288086 45678711 . 46069336 . 46459961 46850586 .47241211 47631836 .4802246) .48413086 48803711 49194336 49584961 49975586
1-64 ©S/VS1 Programmer’s Reference Digest -



Decimal to Hexadecimal Conversion Information (cont’d)

.40 .41 .42 .43 .44 45 .46 .47 .48 49 48 .48 .4C .4D J4E 4F
.000 [ 25000000 25390625  .25781250  .26171875  .26562500 = .26953125 27343750 27734375 .28125000  .28515625  .28906250 29296875 29687500 30078125  .30468750  .30859375
001 | .25024414 25415039  .25805664  .26196289  .26586914 . 26977539 (27368164 .27758789  .28149414  .28540039  .28930664 29321289 29711914 30102529 .30493164 30883789
.002 | .25048828 25439453 .25830078  .26220703  .26611328 27001953 27392578 .27783203  .28173828  .28564453  .28955078 . 29345703 29736328 .30126953 30517578 .30908203
.003 | 25073242 .25463867  .25854492 26245117 26635742 27026367 27416992 27807617  .28198242 28588867  .28979492 29370117 29760742 . .30151367  .30541992  .30932617
004 | 25097656 .25488281 .25878906  .2626953) . 26660156 27050781 27441406 .27832031 28222656 .28613281 . 29003906 . 29394531 2978515  .30175781  .30566406  .30957031
005 | 25122070 25512695 .25903320  .26293945  .26684570 .27075195 27465820 .27B56445 28247070  .28637695  .29028320 . 29418945 29809570 .30200195  .30590820  .30981445
.006 | 25146484 .25537109  .25927734  .26318359  .26708984 . 27099609 27490234 27880859  .28271484  .28662107  .29052734 . 29443359 29833984 .30224609  .30615234  .31005859
.007 | .25170898 25561523 .25952148  .26342773  .26733398 27124023 27514648 27905273  .28295898  .28686523  .29077148 . 29467773 29858398 .30249023  .30639648  .31030273
.008 | 25195313 .25585938  .25976563  .26367188  .26757813 .27148438 127539063 27929688  .28320313  .28710938  .29101563 . 29492188 29882813 .30273438  .30664063  .31054688
009 | .25219727 25610352 .26000977  .26391602  .26782227 27172852 27563477 27954102  .28344727  .28735352  .29125977 L 29516602 29907227 30297852 .30688477 31079102
.00A | .2524414) .25634766 26025391 26416016 .26806641 .27197266 .27587891 27978516 .28%69141 28759766 .291503% . 29541016 29931641 30322266 .30712891  .31103516
.00B | .25268555 125659180  .26049805  .26440430  .26831055 .27221680 27612305  .28002930  .28393555  .28784180  .29174805 . 29565430 29956055  .30346680 30737305  .31127930
.00C | 25292969 .25683594  .26074219 26464844 26855469 27246094 (27636719 .28027344  .28417969  .28808594  .29199219 . 29589844 29980469 .30371094  .30761719  .31152344
.00D | .25317383 .2570B008  .26098633  .26489258  .26879883 .27270508 27661133 .28051758  .28442383  .28833008  .29223433 . 29614258 30004883  .30395508  .30786133  .31174758
.00 | 25341797 25732422 26123047 .26513672  .26904297 27294922 27685547  .2B076172  .28466797  .28857422  .29248047 29638672 30029297 .30419922  .30810547  .31201172
.00F | .25366211 (25756836 .26147461  .2653808B6 _ .26928711 . 27319336 .27709961 ;28100586 . 28491211 28881836 . 29272461 . 29663086 30053711 .30444336 _ .30834961  .31225586

) 31 52 53 34 55 .5 .57 58 59 _5A 58 .5C .50 3 SF
.000 [.31250000 31640625 .32031250 32421875  .32812500 = .33203125 33593750 .33984375  .34375000 34765625  .35156250 "35546875 35937500 .36328125  .3671870 37109375
.001 | 31274414 31665039 .32055664  .32446289  .32836914  .33227539 33618164 .34008789  .34399414  .34790039  .35180664 .35571289 35961914 36352539 .36743164  .37133789
.002 | .31298828 .31689453  .32080078  .32470703 32861328 .33251953 33642578 .34033203  .34423828  .34814453 35205078 .35595703 35986328 36376953 .36767578  .37158203
.003 | .31323242 © .31713867 32104492  .32495117  .32885742 .33278367 33666992 .34057617 34448242  .34838867  .35229492 35620117 36010742 .36401367 36791992 37182617
.004 | .31347656 .31738281  .32128906  .32519531 .32910156 .33300781 33691406 34082031 34472656  .3486328) 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 31811523 .32202148  .32592773  .32983398 .33374023 33764648 (34155273 34545898  .34936523  .35327148 35717773 36108398 .36499023  .36889648 37280273
.008 | .31445313 31835938 .32226563  .32617188  .33007813 .33398438 33789063 34179688 .34570313  .34960938  .35351563 .35742188 36132813 .36523438 36914063 .37304888
.009 | .31469727 .31860352  .32250977  .32641602  '33032227 .33422852 33813477 34204102 .34594727 34985352  .35375977 .35766602 36157227 .36547852  .36938477  3R02
.00A | .31494141 31884766 32275391  .32666016 33056841 .33447266 .33837891 34228516 .34619141 35009766  .35400391 .35791016 36181641 36572266  .369%62891 37353516
.008 | .31518555 .31909180 32299805  .32690430  .33081055 .33471680 33862305  .34252930  .34643555 35034180 35424805 .35815430 36206055 .36596580  .36987305 37377930
.00C | .31542969 31933594 32324219 32714844 33105469 .33496094 33884719 .34277344  .34667969 35058594  .35449219 35839844 36230469 36621094 37011719 .37402344
.00D | .31567383 .31958008  .32348633  .32739258  .33129883 .33520508 33911133 .34301758  .34692383 35083008  .35473333 35864258 36254883 .36645508  .37036133  .37426758
L00E | 31591797 31982422 .32373047 32763672 .33154297 33544922 33935547 34326172 .34716797  .35107422  .35498047 35888672 36279297 36669922 37060547 37451172
L00F | .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 .89 LA 68 R -6D “6F “oF
.000 [ 37500000 37890625 38281250  .38671875  .39062500 39453125 39843750 .40234375 40625000 41015625 41406250 41796875 42187500  .42578125  .42968750  .43359375
.00} | 37524414 .37915039  .38305664  .38696289  .39086914 39477539 39868164  .40258789 40649414 41040039  .41430664 .41821289 (42211914 42602539  .42993164 43383789
.002 | 37548828 37939453 .38330078  .38720703  .3911138 .39501953 39892578 .40283203  .4D673828  .41064453 41455078 . 41845703 (42236328 42626953 43017578 43408203
003 | .37573242 37963867  .38354492 38745117 39135742 .39526367 39916992 .40307617 40698242  .41088867  .41479492 41870117 42260742 42651387 .43041992 43432617
.004 | 37597656 37988281 .38378906  .38769531  .39160156 .39550781 39941406 40332031 .4072265 41113281 .41503906 . 41894531 42285156 .42675781 43066406 43457031
.005 | 37622070 38012695 .38403320  .38793945  .39184570 .39575195 39965820  .40356445 40747070  .41137695 41528320 41918945 42309570 42700195  .43090820 43481445
006 | .37646484 38037109  .38427734 38818359 39208984 139599609 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  .38916016  .39306641 .39697266 40087891 .4047B516 40869141 41259766 - 41650391 .42041016 42431641 42822266 43212891 43603516
.008 | .37768555 .3B159180  .38549805  .38940430  .39331055 .39721680 40112305 .40502930  .40893555  .41284180 41674805 . 42065430 42456055 42846480 43287305 43627930
.00C | 37792969 .38183594 38574219  .38964844  .39355469 39746094 40136719 40527344 40917969 41308594 41699219 . 42089844 42480469 42871094 (43261719 43652344
.00D | .37817383 .38208008  .38598633  .38989258  .39379883 .39770508 40161133 40551758  .40942383 41333008  .41723633 42114258 42504883 42895508  .43286133 43676758
.00E | .37B41797 38232422 38623047  .39013672  .39404297 .39794922 40185547 40576172 40964797  .41357422 41748047 .42138672 (42529297 42919922 .43310547  .43701172
-00F | .37866211 - 38256836 -38647461 - 39038086 .39428711 . 39819336 . 40209961 . 40400586 . 40991211 .41381836 . 41772461 . 42163086 .42553711 . 42944336 . 43334961 43725586

70 71 72 73 74 75 76 77 78 il TR 78 7T 70 i3 Vi3
.000 [ .43750000 44140625 44531250 44921875 45312500 45703125 TA6093750 . 464BA375 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 44923828 47314453 47705078 . 48095703 4BAS6328 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 48582031 46972656  .47363281 47753906 48144531 48535156 .489257B1  .49316406  .49707031
.005 | .43872070 (44262095 44653320 45043945 45434570 45825195 (46215820 46606445 46997070 47387695 4777830 48168945 48559570 48950195  .49340820 49731445
006 | 43896484 (44287109  .44677734 45068359 45458984 . 45849609 46240234 46630859  .47021484  .47412109 47802734 . 48193359 48583984 48974809  .49365234 49755859
.007 | 43920898 44311523 44702148 45092773 .45483398 .45874023 45264648 46655273 47045898 47436523  .47827148 48217775 (48408398 .48999023  .49389648  .49780273
.008 | 43945313 44335938 44726563 45117188 .45507813 . 45898438 (46289063 .46679688 47070313 .47460938 47851563 .48242188 4B632B13 49023438 .49414063 49804488
.009 | 43969727 44360352 44750977 .45141602  .45532227 45922852 (46313477 .46704102 47094727  .47485352  .47875977 . 48266602 48657227 49047852  .49438477  .49829102
L.00A | 43994141 44384768 44775391 .45166016  .45556641 . 45947266 46337891 46728516 .4711914) 47509766 47900391 48291016 48681641 49072266  .49462891 49853516
.00B | 44018555 44409180  .44799805  .45190430  .45581055 .45971680 46362305  .46752930 47143555  .47534180 47924805 48315430 48704055  .49096680  .49487305  .49877930
.00C | 44042969 44433594 44824219 45214844 45605469 . 45996094 (46386719 46777344 (47167969  .A7558594 47949219 48339844 48730469 49121094 49511719 49902344
00D | 44067383 44458008 44848833  .45239258 45629883 . 46020508 (46411133 .46801758  .47192383  .47583008  .47973633 48364258 48754883 49145508  .49536133 49926758
.00E | .44091797 44482422 44873047 45263672  .45654297 . 46044922 46435547 .A6826172 47216797  .47607422  .47998047 48388672 48779297 .A9169922  .49560547 49951172
L00F | .44116211 44506836 .44897461 45288086 45678711 . 46069336 . 46459961 46850586 .47241211 47631836 .4802246) .48413086 48803711 49194336 49584961 49975586
1-64 ©S/VS1 Programmer’s Reference Digest -



Decimal to Hexadecimal Conversion Information (cont’d)
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.80 1 3 84 .85 8 87 88 89 84 .8 .8D .8E .8F
-0000000 50390625 50781250  .51171875 51562500 51983125 5234370  .5U34375  .5312000  .I51625 5390620 5456375 .54687500 55078125 55468750  .55859375
-0024414 S4IN39 .S0B05664  LST196289  LSIS9N4  LSITTN9 5BeSISt  STEY  LSINGA4 LSISM039 53930664 54320289 .SA7NIONE  LE5102509 . 5a49aied .
50048828 50830078 .51220703  .51611328  .52001953  .52392578  .52783208 53173828  .53564453  .53955078 54345703 54736328 55126953 55517578 55908203
5085492 51245117 51635742 .S2026367 52416992 5207617 53198242  .53588867 53979492  .SAM117  .54760742  .55151%7  .53541992 .

50097656 50488281 50878906 .51269531 51660156 .52050781 52441406 52832031 53222656 53613281 54003906 54394531 54785156 55175781 55566406 55957031
.50122070 50512695 50903320 .51293945 51684570 52075195 52465820 52856445 .53247070 . 53637695 54028320 -54418945 54809570 55200195 55590820 55981445
50146484 50537109 . 50927734 51318359 .51708984  .52099609 52490234 -52880859 53271484 53662109 54052734 54443359 54833984 55224609 55615234 +56005859
.50170898 50561523 50952148 51342773 .51733398 52124023 52514648 52905273 53295898 53686523 .54077148 54467773 ..54858398 | .55249023 55639648 56030273
.50195313 50585938 50976563 51367188 51757813 52148438 52539063 52929688 53320313 53710938 54101563 54492188 .54882813 55273438 55664063 56054688

50244141 50634766 51025391 51416016 . 51806641 52197266 52587891 52978516 53369141 53759766 54150391 54541016 54931641 .55322266 55712891 .56103516
50268555 50659180 51049805 .51440430 51831055  .52221680 52612305 53002930 53393555 .53784180 54174805 54565430 54956055 55346680 55737305 56127930
. 50292969 50683594 51074219 51464844 51855469 52246094 52636719 53027344 33417969 .53808594 54199219 54589844 54980469 55371094 .55761719 5615234
. 50317383 50708008 51098633 51489258 51879883 52270508 52661133 53051758 53442383 . 53833008 54223633 .54614258 . .55004883 . 55395508 55786133 56176758
.50341797 .50732422 -51123047 51513672 51904297 52294922 52685547 53076172 53466797 53857422 54248047 54638672 55029297 .55419922 .55810547 .56201172
230366211 +50756836 231147461 -51538086 251928711 . 72461 254663084 255053711 255444336 255834961 56225586
-0 91 .92 .93 .94 .95 .96 .97 . . K . K] K3 9F
56250000 56640625 57031250 57421875 57812500 58203125 .58593750.  .58984375 59375000 59765625 60156250 60546875 60937500 61328125 .61718750 62109375
.56274414 56665039 57055664 57446289 57836914 58227539 58618164 59008789 59399414 59790039 60180664 .60571289 60961914 61352539 61743164 62133789
56298828 56689453 57080078 57470703 .57861328 58251953 58642578 59033203 59423828 .59814453-  .60205078 60595703 60986328 .61376953 61767578 62158203
56323242 56713867 57104492 57495117 57885742 58276367 58666992 59057617 59448242 59838867 60229492 60620117 .61010742 61401367 61791992 62182617

.50219727 50610352 51000977 51391602 51782227 52172852 52563477 52954102 53344727 53735352 54125977 :54516602 ‘54907227 :55297852 55688477 .56079102

56347656 .56738281 . 57128906 57519531 .57910156 58300781 58691406 59082031 5947265 :5986328I 60253906 60644531 61035156 61425781 61816406 62207031
56372070 56762695 57153320 57543945 57934570 58325195 .58715820 59106445 59497070 59887695 60278320 60668945 61059570 61450195 61840820 62231445
. 56396484 56787109 57177734 57568359 57958984 58349609 58740234 59130859 59521484 59912109 60302734 60693359 61083984 61474609 61865234 .62255859

56420898 56811523 57202148 5792973 57983398 58374023 58764648 -59155273 59545898 59936523 .60327148 80717773 61108398 61499023 61889648 62280273
56445313 56835938 57226563 .57617188 58007813 58398438 58789063 59179688 .59570313 59960938 60351563 60742188 61132813 61523438 61914063 62304688
56469727 56860352 57250977 57641602 .58032227  .38422852 58813477 59204102 59594727 59985352 60875977 60766602 61157227 61547852 161938477 62329102
-5649414] 56884766 57275391 57666016 58056641 58447266 .58837891 59228516 .59619141 60009766 60400391 60791016 61181641 61572266 61962891 162343516
56518555 56909180 57299805 .57690430 58081055 58471680 58862305 59252930 59643555 60034180 60424805 60815430 61206055 161596680 61987305 62377930
56542969 56933594 57324219 57714844 58105469 58496094 58886719 59277344 59667969 60058594 60449219 60839844 61230469 61621094 62011719 62402344
56567383 56958008 57348633 57739258 58129883 58520508 58911133 59301758 59692383 60083008 60473633 60864258 .61254883 61645508 62036133 62426758
56591797 56982422 57373047 . 57763672 58154297 158544922 58935547 59326172 59716797 60107422 60498047 60888672 61279297 -61669922 62060547 62451172
256616211 257006836 . 57397461 -57788086 -38178711 238569336 58959961 - 59350586 -59741211 -60131836 -60522461 60913086 261303711 61694336 62084961 262475586
A0 - LAl (A2 A3 A4 A5 Ab A7 -AB LAY AA -AB . . - .

62500000 62890625 63281250 63671875 64062500 64453125 64843750 65234375 65625000 66015625 66406250 66796875 67187500 67578125 67968750 68359375
62524414 62915039 63305664 63696289 .64086914 64477539 64868164 65258789 .65689414 66040039 66430664 66821289 167211914 67602539 67993164 68383789
62543828 62939453 63330078 63720703 .64111328 64501953 64892578 .65283203 165673828 66064453 .66455078 66845708 67236328 267626953 .68017578 68408203
62573242 62963867 63354492 63745117 64135742 64526367 64916992 65307617 65698242 66088867 66479492 66870117 67260742 67651367 68041992 .68432617
62597656 62988281 63378906 63769531 .64160156 64550781 +64941406 65332031 65722656 66113281 66503906 66894531 67285156 67675781 68066406 68457031
.62622070 63012695 63403320 63793945 .64184570 64575195 64965820 65356445 65747070 66137695 66528320 66918945 67309570 67700195 68090820 o
62646484 63037109 63427734 63818359 64208984 64599609 64990234 65000859 .65771484 66162109 66552734 66943359 67333984 67724609 68115234 o
62670898 63061523 63452148 63842773 64233398 64624023 65014648 65405273 65795898 66186523 66577148 66967773 67358398 67749023 68139648 .68530273

62695313 63085938 63476563 63867188 .64257B18 64648438 65039063 .65429688  .65820313  .66210938  .66601563  .66992188 67382813 67773438 68164063
62719727 63110352 .63500977  .63891602  .6ABR2Z7 64672852 65063477 65454102 65844727 66235352  .66625977 67016602 67407227 67797852 68188477
62744141 63134766 63525391 63916016 .64306641 64697266 65087891  .6547B516  .65869141  .66259766 66650391  .67041016 67431641 67822266 68212891
62768555 -63159180 63549805  .63940430  .64331055 64721680 65112305 65502930  .65893555  .662B4180  .66674805 67065430 .67456055  .67B46680 68237305  .68627930
62792969 63183594 63574219 .63964844 64355469 64746094 65136719 65527344 6917969  .66308594  .66699219 67089844 67480469 67871094  .6B261719 68652344
. 63989258 64379883 44770508 65161133 65551758 65942383  .66330008  .66723633  .67114258 67504883  .67895508  .68286133  .58676758
62841797 63232422 (63623047 64013672 64404297 4474922 65185547 65576172 65966797  .66357422  .66748047 67138672 67529297 67919922 .68310547 68701172
63256836 64038086 64428711 . . R 67553711 68334961

. . .86 R -BC . B . .
68750000 69140625 69531250 69921875  .70312500  .70703125 71093750 71484375 71875000  .72265625 7265620 73046875 73437500 73828125  .742187%0 «  .74609375
68774414 69165039 69555664 69946289 (70336914 70727539 71118164 71508780 71899414 72290039 72680664 73071289 3461914 73852539 74243164 74633789
. (73876953 .7A67578 74658203
73901367 7491992 74682617
72753906 73144531 73535156 .73925781  .74316406 74707031
73950195 74340820 74731445

72802734 73193359 73583984 73973609 74365234 74755859
. .72045898 - 73608398 73999023 74389648 74780273
70898438 71289063 71679688 72070313 72460938 72851563 ' 73242188 73632813 74023438 74414063 74804688
68969727 69360352 69750977 70141602 .70532227 70922852 71313477 71704102 72094727 . -72875977 73266602 73657227 +74047852 74438477 74829102
0947266 71337891 71728516 72119141 . 72900391 73291016 73681641 74072266 74462891 74853516

70971680 71362305 71752930 22143555 . 72924805 73315430 73706055 74096690 74487305 74877920

169042969 69433594 69824219 70214844 - 70605469 70996094 71386719 71777344 72167969 72558594 72949219 73339844 JT3730469 74121094 74511719 74902344
70629883 71020508 71411133 .71801758 72192383 72583008 72973633 73364258 73754383 74145508 74536133 74926758
72607422 72998047 73388672 JI77997 74169922 74550547 74951172
. 73413086 73803711 - 74194336 74384961 74975586

SN UBMZ  6WTHAT 0T M6 7l0MSZ VST TIe2i7e  reierey

69116211 69506836 69897461 70288086 70678711 71069336 71459961 .71850586 72241211

Section 1: General Information  1-65



Decimal to Hexadecimal Conversion Information (cont’d)

88888

88Bss

BBBBEE |3k

88558858

i

EEEEE

8

g
~N

NN

%8R8838

.80 1 3 84 .85 8 87 88 89 84 .8 .8D .8E .8F
-0000000 50390625 50781250  .51171875 51562500 51983125 5234370  .5U34375  .5312000  .I51625 5390620 5456375 .54687500 55078125 55468750  .55859375
-0024414 S4IN39 .S0B05664  LST196289  LSIS9N4  LSITTN9 5BeSISt  STEY  LSINGA4 LSISM039 53930664 54320289 .SA7NIONE  LE5102509 . 5a49aied .
50048828 50830078 .51220703  .51611328  .52001953  .52392578  .52783208 53173828  .53564453  .53955078 54345703 54736328 55126953 55517578 55908203
5085492 51245117 51635742 .S2026367 52416992 5207617 53198242  .53588867 53979492  .SAM117  .54760742  .55151%7  .53541992 .

50097656 50488281 50878906 .51269531 51660156 .52050781 52441406 52832031 53222656 53613281 54003906 54394531 54785156 55175781 55566406 55957031
.50122070 50512695 50903320 .51293945 51684570 52075195 52465820 52856445 .53247070 . 53637695 54028320 -54418945 54809570 55200195 55590820 55981445
50146484 50537109 . 50927734 51318359 .51708984  .52099609 52490234 -52880859 53271484 53662109 54052734 54443359 54833984 55224609 55615234 +56005859
.50170898 50561523 50952148 51342773 .51733398 52124023 52514648 52905273 53295898 53686523 .54077148 54467773 ..54858398 | .55249023 55639648 56030273
.50195313 50585938 50976563 51367188 51757813 52148438 52539063 52929688 53320313 53710938 54101563 54492188 .54882813 55273438 55664063 56054688

50244141 50634766 51025391 51416016 . 51806641 52197266 52587891 52978516 53369141 53759766 54150391 54541016 54931641 .55322266 55712891 .56103516
50268555 50659180 51049805 .51440430 51831055  .52221680 52612305 53002930 53393555 .53784180 54174805 54565430 54956055 55346680 55737305 56127930
. 50292969 50683594 51074219 51464844 51855469 52246094 52636719 53027344 33417969 .53808594 54199219 54589844 54980469 55371094 .55761719 5615234
. 50317383 50708008 51098633 51489258 51879883 52270508 52661133 53051758 53442383 . 53833008 54223633 .54614258 . .55004883 . 55395508 55786133 56176758
.50341797 .50732422 -51123047 51513672 51904297 52294922 52685547 53076172 53466797 53857422 54248047 54638672 55029297 .55419922 .55810547 .56201172
230366211 +50756836 231147461 -51538086 251928711 . 72461 254663084 255053711 255444336 255834961 56225586
-0 91 .92 .93 .94 .95 .96 .97 . . K . K] K3 9F
56250000 56640625 57031250 57421875 57812500 58203125 .58593750.  .58984375 59375000 59765625 60156250 60546875 60937500 61328125 .61718750 62109375
.56274414 56665039 57055664 57446289 57836914 58227539 58618164 59008789 59399414 59790039 60180664 .60571289 60961914 61352539 61743164 62133789
56298828 56689453 57080078 57470703 .57861328 58251953 58642578 59033203 59423828 .59814453-  .60205078 60595703 60986328 .61376953 61767578 62158203
56323242 56713867 57104492 57495117 57885742 58276367 58666992 59057617 59448242 59838867 60229492 60620117 .61010742 61401367 61791992 62182617

.50219727 50610352 51000977 51391602 51782227 52172852 52563477 52954102 53344727 53735352 54125977 :54516602 ‘54907227 :55297852 55688477 .56079102

56347656 .56738281 . 57128906 57519531 .57910156 58300781 58691406 59082031 5947265 :5986328I 60253906 60644531 61035156 61425781 61816406 62207031
56372070 56762695 57153320 57543945 57934570 58325195 .58715820 59106445 59497070 59887695 60278320 60668945 61059570 61450195 61840820 62231445
. 56396484 56787109 57177734 57568359 57958984 58349609 58740234 59130859 59521484 59912109 60302734 60693359 61083984 61474609 61865234 .62255859

56420898 56811523 57202148 5792973 57983398 58374023 58764648 -59155273 59545898 59936523 .60327148 80717773 61108398 61499023 61889648 62280273
56445313 56835938 57226563 .57617188 58007813 58398438 58789063 59179688 .59570313 59960938 60351563 60742188 61132813 61523438 61914063 62304688
56469727 56860352 57250977 57641602 .58032227  .38422852 58813477 59204102 59594727 59985352 60875977 60766602 61157227 61547852 161938477 62329102
-5649414] 56884766 57275391 57666016 58056641 58447266 .58837891 59228516 .59619141 60009766 60400391 60791016 61181641 61572266 61962891 162343516
56518555 56909180 57299805 .57690430 58081055 58471680 58862305 59252930 59643555 60034180 60424805 60815430 61206055 161596680 61987305 62377930
56542969 56933594 57324219 57714844 58105469 58496094 58886719 59277344 59667969 60058594 60449219 60839844 61230469 61621094 62011719 62402344
56567383 56958008 57348633 57739258 58129883 58520508 58911133 59301758 59692383 60083008 60473633 60864258 .61254883 61645508 62036133 62426758
56591797 56982422 57373047 . 57763672 58154297 158544922 58935547 59326172 59716797 60107422 60498047 60888672 61279297 -61669922 62060547 62451172
256616211 257006836 . 57397461 -57788086 -38178711 238569336 58959961 - 59350586 -59741211 -60131836 -60522461 60913086 261303711 61694336 62084961 262475586
A0 - LAl (A2 A3 A4 A5 Ab A7 -AB LAY AA -AB . . - .

62500000 62890625 63281250 63671875 64062500 64453125 64843750 65234375 65625000 66015625 66406250 66796875 67187500 67578125 67968750 68359375
62524414 62915039 63305664 63696289 .64086914 64477539 64868164 65258789 .65689414 66040039 66430664 66821289 167211914 67602539 67993164 68383789
62543828 62939453 63330078 63720703 .64111328 64501953 64892578 .65283203 165673828 66064453 .66455078 66845708 67236328 267626953 .68017578 68408203
62573242 62963867 63354492 63745117 64135742 64526367 64916992 65307617 65698242 66088867 66479492 66870117 67260742 67651367 68041992 .68432617
62597656 62988281 63378906 63769531 .64160156 64550781 +64941406 65332031 65722656 66113281 66503906 66894531 67285156 67675781 68066406 68457031
.62622070 63012695 63403320 63793945 .64184570 64575195 64965820 65356445 65747070 66137695 66528320 66918945 67309570 67700195 68090820 o
62646484 63037109 63427734 63818359 64208984 64599609 64990234 65000859 .65771484 66162109 66552734 66943359 67333984 67724609 68115234 o
62670898 63061523 63452148 63842773 64233398 64624023 65014648 65405273 65795898 66186523 66577148 66967773 67358398 67749023 68139648 .68530273

62695313 63085938 63476563 63867188 .64257B18 64648438 65039063 .65429688  .65820313  .66210938  .66601563  .66992188 67382813 67773438 68164063
62719727 63110352 .63500977  .63891602  .6ABR2Z7 64672852 65063477 65454102 65844727 66235352  .66625977 67016602 67407227 67797852 68188477
62744141 63134766 63525391 63916016 .64306641 64697266 65087891  .6547B516  .65869141  .66259766 66650391  .67041016 67431641 67822266 68212891
62768555 -63159180 63549805  .63940430  .64331055 64721680 65112305 65502930  .65893555  .662B4180  .66674805 67065430 .67456055  .67B46680 68237305  .68627930
62792969 63183594 63574219 .63964844 64355469 64746094 65136719 65527344 6917969  .66308594  .66699219 67089844 67480469 67871094  .6B261719 68652344
. 63989258 64379883 44770508 65161133 65551758 65942383  .66330008  .66723633  .67114258 67504883  .67895508  .68286133  .58676758
62841797 63232422 (63623047 64013672 64404297 4474922 65185547 65576172 65966797  .66357422  .66748047 67138672 67529297 67919922 .68310547 68701172
63256836 64038086 64428711 . . R 67553711 68334961

. . .86 R -BC . B . .
68750000 69140625 69531250 69921875  .70312500  .70703125 71093750 71484375 71875000  .72265625 7265620 73046875 73437500 73828125  .742187%0 «  .74609375
68774414 69165039 69555664 69946289 (70336914 70727539 71118164 71508780 71899414 72290039 72680664 73071289 3461914 73852539 74243164 74633789
. (73876953 .7A67578 74658203
73901367 7491992 74682617
72753906 73144531 73535156 .73925781  .74316406 74707031
73950195 74340820 74731445

72802734 73193359 73583984 73973609 74365234 74755859
. .72045898 - 73608398 73999023 74389648 74780273
70898438 71289063 71679688 72070313 72460938 72851563 ' 73242188 73632813 74023438 74414063 74804688
68969727 69360352 69750977 70141602 .70532227 70922852 71313477 71704102 72094727 . -72875977 73266602 73657227 +74047852 74438477 74829102
0947266 71337891 71728516 72119141 . 72900391 73291016 73681641 74072266 74462891 74853516

70971680 71362305 71752930 22143555 . 72924805 73315430 73706055 74096690 74487305 74877920

169042969 69433594 69824219 70214844 - 70605469 70996094 71386719 71777344 72167969 72558594 72949219 73339844 JT3730469 74121094 74511719 74902344
70629883 71020508 71411133 .71801758 72192383 72583008 72973633 73364258 73754383 74145508 74536133 74926758
72607422 72998047 73388672 JI77997 74169922 74550547 74951172
. 73413086 73803711 - 74194336 74384961 74975586

SN UBMZ  6WTHAT 0T M6 7l0MSZ VST TIe2i7e  reierey

69116211 69506836 69897461 70288086 70678711 71069336 71459961 .71850586 72241211

Section 1: General Information  1-65



Decimal to Hexadecimal Conversion Information (cont'd}

1-66 0S/VS1 Programmer’s Reference Digest

.Co .Cl .C2 .C3 .C4 .C5 .Cé L7 .C8 €9 .CA .CB .cC .CD .CE .CF
-000 | 75000000 75390625 75781250 76171875 76562500 . 76953125 77343750 77734375 . 78125000 . 78515625 . 78906250 79296875 . 79687500 80078125 . 80468750 .8085937!
L0017 |.75024414 .75415039 75805664 76196289 . 76586914 76977539 77368164 77758789 78149414 . 78540039 . 78930664 79321289 79711914 80102539 . 80493164 80883789
.002 | .75048828 .75439453 75820078 76220703 76611328 - 77001953 77392578 JT7783203 78173828 .7B564453 78955078 79345703 79736328 80126953 80517578 80908203
.003 | .75073242 75463867 . 75854492 .76245117 76635742 77026367 77416992 77907617 78198242 . 78588867 78979492 93720117 79760742 80151367 80541992 80932617
.004 | .75097656 .75488281 75878906 76269531 76660156 . 77050781 77441406 77832031 78222656 78613281 . 79003906 79394531 79785156 80175781 . B0566406 80957031
.005 | .75122070 75512695 . 75903320 76293945 . 76684570 77075195 77465820 77856445 78247070 . 78637695 79028320 79418945 . 79809570 .80200195 . 80590820 80981445
.006 | .75146484 75537109 75927734 76318359  .76708984 77099609 77490234 77880859 78271484 . 78662109 . 79052734 . 79443359 79833984 . 80224609 . 80615234 81005859
.007 |.75170898 75561523 75952148 76342773 76733398 77124023 77514648 77905273 . 78295898 78686523 79077148 JTIATTT3 79858398 80249023 80639648 81030273
.008 |.75195313 75585938 75976563 76367188 76757813 77148438 77539063 77929688 78320313 .78710938 79101563 79492188 79882813 80273438 80664063 .B1054688
.009 ! .75219727 75610352 76000977 .76391602° 76782227 77V\72852 77563477 77954102 . 78344727 78735352 79125977 . 79516602 79907227 . 80297852 80688477 81079102
.00A [ .75244141 75634766 76025391 76416016 . 76806641 TN97266 77587891 77978516 78369141 . 78759766 79150391 79541016 79931641 80322266 80712891 81102516
.00B |.75268555 75659180 . 76049805 .76440430  .75831055 77221680 77612305 78002930 . 78393555 . 78784180 79174805 79565430 . 79956055 .B80346680 80737305 81127930
.00C | 75292969 . 75683594 . 76074219 . 76464844 . 76855469 77246094 77636719 . 78027344 . 78417969 . 78808594 79199219 79589844 79980469 .80371094 80761719 81152344
.00D |.75317383 75708008 . 76098633 . 76489258 76879883 77270508 77661133 .78051758 78442383 . 79223633 79614258 80004883 80395508 80786133 81176758
.00E | .75341797 75732422 76123047 76513672, 76904297 77294922 77685547 78076172 . 78486797 78857422 . 79248047 79638672 80029297 80419922 80810547 .81201172
L00F | 75366211 75756836 761474610 . 76538086 276928711 .77319336 77709961 - 78100586 78491211 . 78881836 79272461 . 79663086 80053711 . 80444336 . 80834961 . 81225586
-D0 .D1 .D2 . 204 -D5 . D6 . .D?7 .D8 .D? -DA .D8 .DC .DD .DE .DF
.000 | .81250000 81640625 82031250 .82421875 82812500 83203125 83593750 83984375 84375000 84765625 85156250 85544875 85937500 86328125 86718750 87109375
001 | .81274414 81665039 82055664 82446289 82836914 83227539 .83618164 84008789 84399414 84790039 85180664 .85571289 85961914 .B6352539 86743164 87133789
.002 } .81298828 81689453 82080078 .82470703 .82861328 .83251953 .83642578 84033203 84423828 84814453 .85205078 . 85595703 85986328 .B6376953 86767578 .87158203
003 |.81323242 81713867 82104492 .B2495117 82885742 83276367 83666992 84057617 84448242 84838867 85229492 85620117 85010742 86401367 86791992 .87182617
004 | .81347656 .81738281 82128906 82519531 .82910156 .83300781 83691406 84082031 84472656 .84863281 85253906 . 85644531 . 86035156 86425781 .86816406 .87207031
.005 | .81372070 81762695 82153320 .B2543945 82934570 .83325195 83715820 84106445 84497070 84887695 .85278320 . B5668945 86059570 86450195 .B6840820 87231445
.006 | .81396484 81787109 82177734 82568359 82958984 83349609 83740234 84130859 84521484 84912109 .85302734 . 85693359 86083984 86474607 86865234 . 87255859
.007 | .81420898 81811523 .82202148 82592773 .829833798 .83374023 83764648 84155273 84545898 84936523 .85327148 85717773 .86108398 86499023 . 86889648 87280273
.008 | .B1445313 81835938 .B2226563 .82617188 .83007813 .83398438 83789063 84179688 84570313 84960938 85351563 .85742188 .86132813 86523438 . 86914063 87304488
.009 | .B1469727 81860352 82250977  .B2641602 83032227 .83422852 83813477 84204102 84594727 84985352 85375977 . 85766602 .B4157227 86547852 86938477 8732902
.00A | .81494141 81884766 82275391 82666016 8305664} 83447266 83837891 .B4228516 84619141 85009766 85400391 85791016 .B6181641 86572266 86962891 87353516
.008 | .81518555 81909180 82299805 82690430 83081055 83471680 83862305 84252930 84643555 85034180 85424805 . 85815430 86206055 86596680 86987305 87377930
.00C | .81542969 81933594 .82324219 .82714844 83105469 . 83496074 .83886719 84277344 84667969 85058594 .B5449219 . 85839844 .B6230449 . 86621094 87011719 87402344
.00D | .81567383 81958008 82348633 82739258 83129883 .83520508 83911133 .84301758 84692383 85083008 85473633 85864258 . 86254883 86645508 87036133 87426758
L00E | .81591797 81982422 82373047 82763672 83154297 83544922 83935547 84326172 84716797 85107422 85498047 85888672 86279297 86669922 87060547 87451172
ﬂ 81616211 .82006836 82397, 82 83178711 83569336 83959961 84350586 84741211 .85131836 .85522461 . 859130856 86303711 86694336 87084961 . 87475586
£ el 2 .E5 -E6 E7 -EB .E9 EA .EB .EC .ED .EE -EF
.000 . [ 787500000 87890625 88281250 88671875 89062500 89453125 89843750 90234375 90625000 .91015625 91406250 .91 796875 92187500 92578125 92968750 .93359375
.001 | .87524414 87915039 88305664 .B8696289 89086914 89477539 89868164 90258789 90649414 91040039 91430664 91821289 92211914 92602539 92993164 93383789
.002 |.87548828 .B7939453 88330078 88720703 89111328 89501953 89892578 90283203 90673828 91064453 91455078 91845703 92236328 92626953 93017578 93408203
.003 | .87573242 87963867 88354492 88745117 89135742 89526367 89916992 90307617 90698242 . 91088887 91479492 91870117 92260742 92651367 93041992 93432617
004 | .87597656 87988281 88378906 88769531 89160156 89550781 89941406 90332031 90722656 91113281 91503906 91894531 92285156 92675781 .Y3066406 93457031
005 !.87622070 88012695 88403320 88793945 89184570 89575195 89965820 90356445 90747070 91137695 91528320 91918945 92309570 927200195 93090820 93481445
.006 |.87646484 88137109 88427734 .88818359 89208984 89599609 89990234 90380859 90771484 91162109 91552734 . 91943359 92333984 92724609 .93115234 . 93505859
.007 |.B7670898 88061523 .B8452148 .88842773 89233398 89624023 90014448 90405273 90795898 91186523 .91577148 N967773 92358398 92749023 93139648 93530273
.008 |.B7695313 .88085938 .BB476563 88867188 89257813 | 89648438 90039063 . 90429688 90820313 91210938 91601563 91992188 92382813 92773438 93164063 93554688
.009 }.87719727 88110352  .88500977  .88891602 89282227 | 89672852 90063477 90454102 90844727 91235352 91625977 92016602 92407227 92797852 93188477 .93579102
.00A |.87744141 88134766 88525391 88916016 89306641 ¢ 89697266 90087891 90478516 90869141 1259766 91650391 92041018 92431641 92822266 93212891 93603516
.00B | 87768555 .88159180 88549805 88940430 89331055 | -B9721680 90112305 90502930 90893555 91284180 91674805 . 92065430 92456055 92846680 93237305 93627930
.00C |.87792949 88183594 88574219 88964844 89355469 | .B9746094 90136719 90527344 90917969 91308594 91699219 . 92089844 92480469 92871094 93261719 93652344
.00D | .87817383 88208008 88578633 88989258 89379883 | 920161133 90551758 90942383 91333008 91723633 92114258 . 92504883 92895508 93286133 93676758
L00E |.87841797 .88232422 88623047 89013672 89404297 90185547 90576172 90966797 .91357422 .91748047 92138672 92529297 92919922 93310547 .BA1172
L0OF _| 87866211 -88256836 88647461 89038086 9428711 § 90209961 . 90600586 90991211 .91381836 291772461 92163086 -92553711 92944336 . .93334961 93725586 )
- —_ . - N - .F4 | .£5 .F6 .F7 .F8 F9 FA .FB .FC -FD .FE -FF.
.000 |.93750000 94140625 94531250 94921875 . 95312500 957203125 96093750 96484375 96875000 97265625 97656250 . 98046875 98437500 98828125 99218750 99609375
.001 |.93774414 .94165039 94555664 94946289 95336914 95727539 96118164 96508789 96899414 97290039 97680664 98071289 98461914 98852539 99243164 99633789
.002 | .93798828 .94189453 .94580078 94970703 95361328 95751953 96142578 96533203 96923828 97314453 97705078 . 98095703 . 98486328 . 98876953 99267578 99658208
.003 |.93823242 94213867 94604492 94995117 95385742 95776367 96166992 96557617 96948242 97338867 97729492 98120117 . 98510742 . 98901367 99291992 99682617
.004 |.93847656 94238281 94628906 95019531 .95410156 95800781 96191406 96582031 96972656 .97363281 97753906 . 98144531 98535156 98925781 99316406 99707031
.005 |.93872070 94262695 94653320 95043945 95434570 '.95825195 96215820 96606445 96997070 97387695 97778320 98168945 98559570 98950195 99340820 99731445
.006 | 93896484 .94287109  .94677734 95068359 95458984 95849609 96240234 . 96630859 97021484 97412109 97802734 98193359 . 98583984 . 98974609 99365234 99755859
.007 | .93920898 .94311523 94702148 95092773 . 95483398 95874023 96264648 96655273 97045898 97436523 97827148 98017773 98608398 98999023 99389648 99780273
.008 |.93945313 94335938 94726563 95117188 .95507813 95898438 96289063 96679688 97070313 97450938 97851563 .98242188 98632813 99023438 99414063 99804683
009 |.93969727 94360352 94750977 .95141602 95532227 95922852 96313477 96704102 97094727 97485352 97875977 . 98266602 98657227 . 99047852 99438477 99829102
-00A |.93994141 94384766 94775391 .95166016 95556641 95947266 96337891 96728516 L97NN4 97509766 97900391 .98291016 98681641 99072266 . 99462891 99853516
.00B |.94018555 94409180 .94799805  .95190430 95581055 95971680 96362305 96752930 97143555 97534180 97924805 98315430 98706055 99096680 99487305 99877930
.00C |.94042969 94433594 94824219 95214844 95605469 95996094 96386719 96777344 97167969 97558594 97949219 . 98339844 98730469 99121094 99511719 99902344
.00D |.94067383 .94458008 94848633 .95239258 95629883 96020508 96411133 96801758 .97192383 97583008 97973633 98364258 98754883 99145508 99536133 99926758
.00E | .94091797 94482422 94873047  .95263672 .95654297 96044922 96435547 96826172 97216797 97607422 97998047 98388672 98779297 99169922 99560547 99951172
L00F | .94116211 94506836 94897481 95788086 95678711 , - 96069336 96459961 . 96850586 97241211 97631836 98022461 . 98413086 98803711 99194336 99584961 . 99975586




Decimal to Hexadecimal Conversion Information (cont'd}

1-66 0S/VS1 Programmer’s Reference Digest

.Co .Cl .C2 .C3 .C4 .C5 .Cé L7 .C8 €9 .CA .CB .cC .CD .CE .CF
-000 | 75000000 75390625 75781250 76171875 76562500 . 76953125 77343750 77734375 . 78125000 . 78515625 . 78906250 79296875 . 79687500 80078125 . 80468750 .8085937!
L0017 |.75024414 .75415039 75805664 76196289 . 76586914 76977539 77368164 77758789 78149414 . 78540039 . 78930664 79321289 79711914 80102539 . 80493164 80883789
.002 | .75048828 .75439453 75820078 76220703 76611328 - 77001953 77392578 JT7783203 78173828 .7B564453 78955078 79345703 79736328 80126953 80517578 80908203
.003 | .75073242 75463867 . 75854492 .76245117 76635742 77026367 77416992 77907617 78198242 . 78588867 78979492 93720117 79760742 80151367 80541992 80932617
.004 | .75097656 .75488281 75878906 76269531 76660156 . 77050781 77441406 77832031 78222656 78613281 . 79003906 79394531 79785156 80175781 . B0566406 80957031
.005 | .75122070 75512695 . 75903320 76293945 . 76684570 77075195 77465820 77856445 78247070 . 78637695 79028320 79418945 . 79809570 .80200195 . 80590820 80981445
.006 | .75146484 75537109 75927734 76318359  .76708984 77099609 77490234 77880859 78271484 . 78662109 . 79052734 . 79443359 79833984 . 80224609 . 80615234 81005859
.007 |.75170898 75561523 75952148 76342773 76733398 77124023 77514648 77905273 . 78295898 78686523 79077148 JTIATTT3 79858398 80249023 80639648 81030273
.008 |.75195313 75585938 75976563 76367188 76757813 77148438 77539063 77929688 78320313 .78710938 79101563 79492188 79882813 80273438 80664063 .B1054688
.009 ! .75219727 75610352 76000977 .76391602° 76782227 77V\72852 77563477 77954102 . 78344727 78735352 79125977 . 79516602 79907227 . 80297852 80688477 81079102
.00A [ .75244141 75634766 76025391 76416016 . 76806641 TN97266 77587891 77978516 78369141 . 78759766 79150391 79541016 79931641 80322266 80712891 81102516
.00B |.75268555 75659180 . 76049805 .76440430  .75831055 77221680 77612305 78002930 . 78393555 . 78784180 79174805 79565430 . 79956055 .B80346680 80737305 81127930
.00C | 75292969 . 75683594 . 76074219 . 76464844 . 76855469 77246094 77636719 . 78027344 . 78417969 . 78808594 79199219 79589844 79980469 .80371094 80761719 81152344
.00D |.75317383 75708008 . 76098633 . 76489258 76879883 77270508 77661133 .78051758 78442383 . 79223633 79614258 80004883 80395508 80786133 81176758
.00E | .75341797 75732422 76123047 76513672, 76904297 77294922 77685547 78076172 . 78486797 78857422 . 79248047 79638672 80029297 80419922 80810547 .81201172
L00F | 75366211 75756836 761474610 . 76538086 276928711 .77319336 77709961 - 78100586 78491211 . 78881836 79272461 . 79663086 80053711 . 80444336 . 80834961 . 81225586
-D0 .D1 .D2 . 204 -D5 . D6 . .D?7 .D8 .D? -DA .D8 .DC .DD .DE .DF
.000 | .81250000 81640625 82031250 .82421875 82812500 83203125 83593750 83984375 84375000 84765625 85156250 85544875 85937500 86328125 86718750 87109375
001 | .81274414 81665039 82055664 82446289 82836914 83227539 .83618164 84008789 84399414 84790039 85180664 .85571289 85961914 .B6352539 86743164 87133789
.002 } .81298828 81689453 82080078 .82470703 .82861328 .83251953 .83642578 84033203 84423828 84814453 .85205078 . 85595703 85986328 .B6376953 86767578 .87158203
003 |.81323242 81713867 82104492 .B2495117 82885742 83276367 83666992 84057617 84448242 84838867 85229492 85620117 85010742 86401367 86791992 .87182617
004 | .81347656 .81738281 82128906 82519531 .82910156 .83300781 83691406 84082031 84472656 .84863281 85253906 . 85644531 . 86035156 86425781 .86816406 .87207031
.005 | .81372070 81762695 82153320 .B2543945 82934570 .83325195 83715820 84106445 84497070 84887695 .85278320 . B5668945 86059570 86450195 .B6840820 87231445
.006 | .81396484 81787109 82177734 82568359 82958984 83349609 83740234 84130859 84521484 84912109 .85302734 . 85693359 86083984 86474607 86865234 . 87255859
.007 | .81420898 81811523 .82202148 82592773 .829833798 .83374023 83764648 84155273 84545898 84936523 .85327148 85717773 .86108398 86499023 . 86889648 87280273
.008 | .B1445313 81835938 .B2226563 .82617188 .83007813 .83398438 83789063 84179688 84570313 84960938 85351563 .85742188 .86132813 86523438 . 86914063 87304488
.009 | .B1469727 81860352 82250977  .B2641602 83032227 .83422852 83813477 84204102 84594727 84985352 85375977 . 85766602 .B4157227 86547852 86938477 8732902
.00A | .81494141 81884766 82275391 82666016 8305664} 83447266 83837891 .B4228516 84619141 85009766 85400391 85791016 .B6181641 86572266 86962891 87353516
.008 | .81518555 81909180 82299805 82690430 83081055 83471680 83862305 84252930 84643555 85034180 85424805 . 85815430 86206055 86596680 86987305 87377930
.00C | .81542969 81933594 .82324219 .82714844 83105469 . 83496074 .83886719 84277344 84667969 85058594 .B5449219 . 85839844 .B6230449 . 86621094 87011719 87402344
.00D | .81567383 81958008 82348633 82739258 83129883 .83520508 83911133 .84301758 84692383 85083008 85473633 85864258 . 86254883 86645508 87036133 87426758
L00E | .81591797 81982422 82373047 82763672 83154297 83544922 83935547 84326172 84716797 85107422 85498047 85888672 86279297 86669922 87060547 87451172
ﬂ 81616211 .82006836 82397, 82 83178711 83569336 83959961 84350586 84741211 .85131836 .85522461 . 859130856 86303711 86694336 87084961 . 87475586
£ el 2 .E5 -E6 E7 -EB .E9 EA .EB .EC .ED .EE -EF
.000 . [ 787500000 87890625 88281250 88671875 89062500 89453125 89843750 90234375 90625000 .91015625 91406250 .91 796875 92187500 92578125 92968750 .93359375
.001 | .87524414 87915039 88305664 .B8696289 89086914 89477539 89868164 90258789 90649414 91040039 91430664 91821289 92211914 92602539 92993164 93383789
.002 |.87548828 .B7939453 88330078 88720703 89111328 89501953 89892578 90283203 90673828 91064453 91455078 91845703 92236328 92626953 93017578 93408203
.003 | .87573242 87963867 88354492 88745117 89135742 89526367 89916992 90307617 90698242 . 91088887 91479492 91870117 92260742 92651367 93041992 93432617
004 | .87597656 87988281 88378906 88769531 89160156 89550781 89941406 90332031 90722656 91113281 91503906 91894531 92285156 92675781 .Y3066406 93457031
005 !.87622070 88012695 88403320 88793945 89184570 89575195 89965820 90356445 90747070 91137695 91528320 91918945 92309570 927200195 93090820 93481445
.006 |.87646484 88137109 88427734 .88818359 89208984 89599609 89990234 90380859 90771484 91162109 91552734 . 91943359 92333984 92724609 .93115234 . 93505859
.007 |.B7670898 88061523 .B8452148 .88842773 89233398 89624023 90014448 90405273 90795898 91186523 .91577148 N967773 92358398 92749023 93139648 93530273
.008 |.B7695313 .88085938 .BB476563 88867188 89257813 | 89648438 90039063 . 90429688 90820313 91210938 91601563 91992188 92382813 92773438 93164063 93554688
.009 }.87719727 88110352  .88500977  .88891602 89282227 | 89672852 90063477 90454102 90844727 91235352 91625977 92016602 92407227 92797852 93188477 .93579102
.00A |.87744141 88134766 88525391 88916016 89306641 ¢ 89697266 90087891 90478516 90869141 1259766 91650391 92041018 92431641 92822266 93212891 93603516
.00B | 87768555 .88159180 88549805 88940430 89331055 | -B9721680 90112305 90502930 90893555 91284180 91674805 . 92065430 92456055 92846680 93237305 93627930
.00C |.87792949 88183594 88574219 88964844 89355469 | .B9746094 90136719 90527344 90917969 91308594 91699219 . 92089844 92480469 92871094 93261719 93652344
.00D | .87817383 88208008 88578633 88989258 89379883 | 920161133 90551758 90942383 91333008 91723633 92114258 . 92504883 92895508 93286133 93676758
L00E |.87841797 .88232422 88623047 89013672 89404297 90185547 90576172 90966797 .91357422 .91748047 92138672 92529297 92919922 93310547 .BA1172
L0OF _| 87866211 -88256836 88647461 89038086 9428711 § 90209961 . 90600586 90991211 .91381836 291772461 92163086 -92553711 92944336 . .93334961 93725586 )
- —_ . - N - .F4 | .£5 .F6 .F7 .F8 F9 FA .FB .FC -FD .FE -FF.
.000 |.93750000 94140625 94531250 94921875 . 95312500 957203125 96093750 96484375 96875000 97265625 97656250 . 98046875 98437500 98828125 99218750 99609375
.001 |.93774414 .94165039 94555664 94946289 95336914 95727539 96118164 96508789 96899414 97290039 97680664 98071289 98461914 98852539 99243164 99633789
.002 | .93798828 .94189453 .94580078 94970703 95361328 95751953 96142578 96533203 96923828 97314453 97705078 . 98095703 . 98486328 . 98876953 99267578 99658208
.003 |.93823242 94213867 94604492 94995117 95385742 95776367 96166992 96557617 96948242 97338867 97729492 98120117 . 98510742 . 98901367 99291992 99682617
.004 |.93847656 94238281 94628906 95019531 .95410156 95800781 96191406 96582031 96972656 .97363281 97753906 . 98144531 98535156 98925781 99316406 99707031
.005 |.93872070 94262695 94653320 95043945 95434570 '.95825195 96215820 96606445 96997070 97387695 97778320 98168945 98559570 98950195 99340820 99731445
.006 | 93896484 .94287109  .94677734 95068359 95458984 95849609 96240234 . 96630859 97021484 97412109 97802734 98193359 . 98583984 . 98974609 99365234 99755859
.007 | .93920898 .94311523 94702148 95092773 . 95483398 95874023 96264648 96655273 97045898 97436523 97827148 98017773 98608398 98999023 99389648 99780273
.008 |.93945313 94335938 94726563 95117188 .95507813 95898438 96289063 96679688 97070313 97450938 97851563 .98242188 98632813 99023438 99414063 99804683
009 |.93969727 94360352 94750977 .95141602 95532227 95922852 96313477 96704102 97094727 97485352 97875977 . 98266602 98657227 . 99047852 99438477 99829102
-00A |.93994141 94384766 94775391 .95166016 95556641 95947266 96337891 96728516 L97NN4 97509766 97900391 .98291016 98681641 99072266 . 99462891 99853516
.00B |.94018555 94409180 .94799805  .95190430 95581055 95971680 96362305 96752930 97143555 97534180 97924805 98315430 98706055 99096680 99487305 99877930
.00C |.94042969 94433594 94824219 95214844 95605469 95996094 96386719 96777344 97167969 97558594 97949219 . 98339844 98730469 99121094 99511719 99902344
.00D |.94067383 .94458008 94848633 .95239258 95629883 96020508 96411133 96801758 .97192383 97583008 97973633 98364258 98754883 99145508 99536133 99926758
.00E | .94091797 94482422 94873047  .95263672 .95654297 96044922 96435547 96826172 97216797 97607422 97998047 98388672 98779297 99169922 99560547 99951172
L00F | .94116211 94506836 94897481 95788086 95678711 , - 96069336 96459961 . 96850586 97241211 97631836 98022461 . 98413086 98803711 99194336 99584961 . 99975586




Extended Binary Coded Decimal Interchange Code (EBCDIC)
Extended Binary-Coded-Decimal Interchange Code (EBCDIC)

The following 256-position table, outlined by the heavy black lines, shows the graphic characters and
control character representations for EBCDIC. The bit-position numbers, bit patterns, hexadecimal
representations and card hole patterns for these and other possible EBCDIC characters are also shown.

To find the card hole patterns for most characters, partition the 256-position table into four blocks
as follows:

Block 1: Zone punches at top of table;

1 digit punches at left

3 Block 2: Zone punches at bottom of table;
digit punches at ieft

Block 3: Zone punches at top of table;

2 digit puaches at right
a Block 4: Zone punches at bottom of table;
digit punches as right
Fifteen positions in the table are ions to the above These positions are indicated

by small numbers in the upper right corners of their boxes in the table. The card hole patterns for
these positions are given at the bottom of the table. Bit-position numbers, bit patterns, and hexa-
decimal representations for these positions are found in the usual manner.

Following are some examples of the use of the EBCDIC chart:

Character Type Bit Pattern Hex Hole Pattern

Zone Punches igit Punches

PE Control Cheracter | 00 00 0100 04 12-9-4

% Special Graphic 01 101100 6C 0-8-4

R Upper Case 11 01 1001 D9 1,-9

a Lower Case 10 00 0001 81 12-0-1
Control Character, 00 11 0000 30 12-11-0- 91- 8-1
function not yet |
assigned

Bit Positions
01 23 4567
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Extended Binary Coded Decimat Interchange Code (EBCDIC) (cont'd)

EBCDIC Codes
~ & 00 ] 10 n Bit Positions 0,1
< 3 w (o1 {10 [0 ot Jwo Ju Joolo Jww[wnwjo fa [l |n Bit Positions 2,3
:{ K] o |1 2 13 |4 |5 |6 |7 |89 A{e | cl|DplEF First Hexadecimal Digit
t § 4§ 12 |2 12 |12 |12 12 |12
5 £ 2
3 0z < n nojwon IR wl Zone Runches
: & 5 0 LIS ° a0 0 Digit Pynches
L L. —Joo s 9 |9 fle |9 |9 4
CREEREEESE O © O Bfa
0000 | 0 | 81§ i Ipee | © P& |- |
0001 | 1 1} son |par | s0s ST a | a |0 | O, 1
0010 | 2 2| stx {ocz | Fs | sWN b Lk | B | K | s |2 2
oo | 3 alex [ ™ c |1 |t I ERERE 3
0100 | 4 4| e | Res [ByP [PN d | m |u D M | U |4 4
ool | 5 5| Hr [ NLLF |[Bs n | v E [N V]S 5
oo | 6 ¢l e |ss [Em {uc f o | w F o] wls 6
ot | 7 7{oee [ |Esc |eor a | p |x c |p | x |7 7
1000 | 8 8 CAN b | a v Hlaly| 8 8
001 | 9 | 81 EM i ¢ |z T R | z19 9
1010 | A | 82[smm | cC | sm ¢ |1 ) : 8-2
on | B | 83| vi |cuijcu2|ai s , ¢ 8-3
00 | C | 84 FF [ iFs ot | < |+ % |e 64
M0V | D | 8-5] CR [ IGS [ENQ(NAK! ( |) HRE 8-5
o | E | 86| SO |IRs | ACK BRE . 1= 8-6
i | F | &7]st |ws [sec Jsus [ 1 [— {2 1" 8-7
2 12 12 |12 1212 |12 12
I 1 no{n |n TRERE Zone Punches
0 [} 0 [) 0o o0 o |o
9 91 919 9 |9 9
Cord Hole Pattems
@ 12-0-9-8-1 (® No Punches @ 12-0 ® o
@) 12-11-9-8-1 ®n n-o @ n-0-9-1
@ 1-0-9-8-1 @n @ o-8-2 @ 12-n
@ 12-11-0-9-81 12-11-0 @ o
Contro! Character Representations Special Graphic Characters
ACK  Acknowledge EOT  End of Tronsmission PF Punch Off ¢ Cent Sign - Minus Sign, Hyphen
BEL  Bell ESC  Escope PN Punch On . Period, Decimol Point  /  Slesh
BS  Bockspace ET8  End of Transmission Block RES  Restore < Less-then Sign ,  Comma
BYP  Byposs ETX  End of Text RS Reoder Stop ( Left Parenthesis % Percent
CAN  Cancel FF Fom Feed Sl Shiftin + Plus Sign _ Underscore
CC  Cursor Control FS Field Separator SM  Set Mode ! Logical OR S Greater-than Sign
CR Corriage Return HT Horizontal Tab SMM  Start of Manual & Ampersand ? Question Mark
CUl  Customer Use 1 IFS  Interchange File Seporator Message ! Exclamation Point Colon
QU2 Customer Use 2 IGS  Interchonge Group Separator SO Shift Out 3 Dollor Sign ! Number Sign
CU3  Customer Use 3 It dle SOH Startof Heading  *  Asterisk @  ArSign
DC1  Device Control 1 IRS Interchange Record Separator S50S  Stert of Significance ) Right Parenthesis ' Prime, Apostrophe
DC2  Device Control 2 1US  Interchange Unit Separator sp Space ; Semicolon = Equal Sign
DC4  Device Control 4 LC Lower Case STX  Start of Text - Logical NOT " Quotation Mark
DEL  Delete LF Line Feed SUB  Substitute .
DLE  Dota Link Escope  NAK  Negotive Acknowledge SYN  Synchronous Idle
DS Digit Select NL  New Line ™™  Tope Mark
EM  End of Medium NUL Nl UC  Upper Case
ENGQ  Enquiry VT Vertical Tob
1-68 0S/VS1 Programmer’s Reference Digest



Extended Binary Coded Decimat Interchange Code (EBCDIC) (cont'd)

EBCDIC Codes
~ & 00 ] 10 n Bit Positions 0,1
< 3 w (o1 {10 [0 ot Jwo Ju Joolo Jww[wnwjo fa [l |n Bit Positions 2,3
:{ K] o |1 2 13 |4 |5 |6 |7 |89 A{e | cl|DplEF First Hexadecimal Digit
t § 4§ 12 |2 12 |12 |12 12 |12
5 £ 2
3 0z < n nojwon IR wl Zone Runches
: & 5 0 LIS ° a0 0 Digit Pynches
L L. —Joo s 9 |9 fle |9 |9 4
CREEREEESE O © O Bfa
0000 | 0 | 81§ i Ipee | © P& |- |
0001 | 1 1} son |par | s0s ST a | a |0 | O, 1
0010 | 2 2| stx {ocz | Fs | sWN b Lk | B | K | s |2 2
oo | 3 alex [ ™ c |1 |t I ERERE 3
0100 | 4 4| e | Res [ByP [PN d | m |u D M | U |4 4
ool | 5 5| Hr [ NLLF |[Bs n | v E [N V]S 5
oo | 6 ¢l e |ss [Em {uc f o | w F o] wls 6
ot | 7 7{oee [ |Esc |eor a | p |x c |p | x |7 7
1000 | 8 8 CAN b | a v Hlaly| 8 8
001 | 9 | 81 EM i ¢ |z T R | z19 9
1010 | A | 82[smm | cC | sm ¢ |1 ) : 8-2
on | B | 83| vi |cuijcu2|ai s , ¢ 8-3
00 | C | 84 FF [ iFs ot | < |+ % |e 64
M0V | D | 8-5] CR [ IGS [ENQ(NAK! ( |) HRE 8-5
o | E | 86| SO |IRs | ACK BRE . 1= 8-6
i | F | &7]st |ws [sec Jsus [ 1 [— {2 1" 8-7
2 12 12 |12 1212 |12 12
I 1 no{n |n TRERE Zone Punches
0 [} 0 [) 0o o0 o |o
9 91 919 9 |9 9
Cord Hole Pattems
@ 12-0-9-8-1 (® No Punches @ 12-0 ® o
@) 12-11-9-8-1 ®n n-o @ n-0-9-1
@ 1-0-9-8-1 @n @ o-8-2 @ 12-n
@ 12-11-0-9-81 12-11-0 @ o
Contro! Character Representations Special Graphic Characters
ACK  Acknowledge EOT  End of Tronsmission PF Punch Off ¢ Cent Sign - Minus Sign, Hyphen
BEL  Bell ESC  Escope PN Punch On . Period, Decimol Point  /  Slesh
BS  Bockspace ET8  End of Transmission Block RES  Restore < Less-then Sign ,  Comma
BYP  Byposs ETX  End of Text RS Reoder Stop ( Left Parenthesis % Percent
CAN  Cancel FF Fom Feed Sl Shiftin + Plus Sign _ Underscore
CC  Cursor Control FS Field Separator SM  Set Mode ! Logical OR S Greater-than Sign
CR Corriage Return HT Horizontal Tab SMM  Start of Manual & Ampersand ? Question Mark
CUl  Customer Use 1 IFS  Interchange File Seporator Message ! Exclamation Point Colon
QU2 Customer Use 2 IGS  Interchonge Group Separator SO Shift Out 3 Dollor Sign ! Number Sign
CU3  Customer Use 3 It dle SOH Startof Heading  *  Asterisk @  ArSign
DC1  Device Control 1 IRS Interchange Record Separator S50S  Stert of Significance ) Right Parenthesis ' Prime, Apostrophe
DC2  Device Control 2 1US  Interchange Unit Separator sp Space ; Semicolon = Equal Sign
DC4  Device Control 4 LC Lower Case STX  Start of Text - Logical NOT " Quotation Mark
DEL  Delete LF Line Feed SUB  Substitute .
DLE  Dota Link Escope  NAK  Negotive Acknowledge SYN  Synchronous Idle
DS Digit Select NL  New Line ™™  Tope Mark
EM  End of Medium NUL Nl UC  Upper Case
ENGQ  Enquiry VT Vertical Tob
1-68 0S/VS1 Programmer’s Reference Digest



System 2: System Information
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System ENQ/DEQ Names 2-32
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Source Publications

Additional information about linkage registers is in OS/VS1 Supervisor .
Services and Macro Instructions, GC24-5103.

You can obtain additional information about the devices referenced
from the publication on the theory of operations or operating pro-
cedures. Refer to the IBM System/360 and System/370 Bibliography,
GA22-6822 for a list of these publications.

You can obtain additional information about completion codes from
OS/VS Message Library: VS1 System Codes, GC38-1003.
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Save Area Format

{ Next higher save area %

FNext lower save area Register 14 S
8

12(C)
Register 15 Contents of ’?2 registers 0-12
16(10) 20(14)
Bytes 4-7: Pointer to the next higher level save orea or, if this is the

Bytes 8-11(B):

Bytes 12-15(C~F):

highest level save area, zeros.

Pointer to the next lower l