


















RS, 51 FORMAT INSTRUCTIONS 55 FORMAT INSTRUCTIONS 

Deci- Hexa- Graphic & Con- (2) Punched Systeml360 
deci- Mnemonic Irol Svmbols 7 -Track Tape Card 8-bit 131 

mal mal 8COIC �E�B�~�O�I�C� 8COIC Code Code 

Deci- Hexa- Graphic & Con- (2) Punched System/360 

mal 
deci- Mnemonic Irol �S�~�m�b�o�l�s� 7 -Track Tape Card 8-b11 (31 
mal �B�~�m� [BCm BCOIC Code Code 

IZ8 !Kl SSM 1z-{)-8-1 HXXlIXXlO ccw 
IZ9 81 a IZ-o-I 1000 0001 
130 HZ LPSW b IZ-o-Z 1000 0010 
13l 83 lOiil9nosel c 12-0-3 1000 0011 
132 84 WRO d 12-0-4 1000 0100 
133 SS ROD e 12-0-5 1000 0101 
134 86 8XH f 12-0-6 1000 0110 
135 87 8XLE 9 12-0-7 1000 o III 
136 88 SRL h 12-0-8 1000 1000 ccw 
137 89 SLL i 12-0-9 1000 1001 
138 SA SRA 12-0-8-2 1000 1010 
139 88 SLA 12-0-8-3 1000 1011 
140 8C SROL 12-0-8-4 1000 1100 
141 80 SLOL 12-0-8-5 1000 1101 
142 8E SROA 12-0-8-6 1000 1lI0 
143 Sf SLOA 12-0-8-7 1000 IlII 
144 90 STM 12-11-8-1 lOO11XXlO ccw 
�1�4�~� 91 TM j 12-11-1 10010001 
146 92 MVI k 12-11-2 10010010 
147 93 TS I 12-11-3 10010011 
148 94 NI m 12-11-4 10010100 
149 95 CLI n 12-11-5 10010101 
150 96 01 0 12-11-6 10010110 
151 97 XI P 12-11-7 lOOIOIll 
15Z 98 LM a 12-11-8 10011000 ccw 
153 99 r 12-11-9 10011001 
154 9A 12-11-8-2 10011010 
155 9B 12-11-8-3 10011011 
156 9C 510 12-11-8-4 10011100 
157 90 TlO 12-11-8-5 10011101 
158 9£ HIO 12-11-8-6 1001 1II0 
159 9F TCH 12-11-8-7 1001 III I 
160 AO 11-0-8-1 1010 IXXlO ccw 
161 Al 11-0-1 1010 0001 
162 A2 s 11-0-2 10100010 
163 A3 t 11-0-3 1010 0011 
164 A4 u 11-0-4 1010 0100 
165 A5 v 11-0-5 1010 0101 
166 A6 w 11-0-6 1010 0110 
167 A7 x 11-0-7 1010 o III 
168 A8 Y 11-0-8 1010 1000 ccw 
169 A9 z 11-0-9 1010 1001 
170 AA 11-0-8-2 10lO 1010 

192 CO ? 8A8 2 12-0 ll001XXlO ccw 
193 CI A A 8A I 12-1 1100 0001 
194 C2 B B BA 2 12-2 1100 0010 
195 C3 C C 8A 2 I 12-3 llOO 0011 
196 C4 0 0 BA 4 12-4 1100 0100 
197 C5 E E BA 4 I 12-5 1100 0101 
198 C6 F F BA 42 12-6 llOOOllO 
199 C7 G G BA 421 12-7 llOOOIll 
200 C8 H H BA8 12-8 llOO 1000 ccw 
201 C9 I I BA8 I 12-9 1100 1001 
202 CA 12-0-9-8-2 1100 1010 
203 CB 12-0-9-8-3 llOO 1011 
204 CC 12-0-9-8-4 1100 1100 
205 CO 12-0-9-8-5 1100 llOI 
206 CE 12-0-9-8-6 1100 1II0 
207 CF 12-0-9-8-7 1100 1111 
208 DO ! B 8 2 ll-o l1011XXlO ccw 
209 01 MVN J J 8 I ll-I 11010001 
210 02 MVC K K B 2 ll-2 11010010 
2ll 03 MVZ L L B 2 I ll-3 11010011 
212 04 NC M M B 4 11-4 11010100 
213 05 CLC N N B 4 I 11-5 llOIOlO1 
214 06 DC 0 0 B 42 11-6 11010110 
215 07 XC P P B 421 ll-7 !10101ll 
216 08 Q Q B 8 11-8 11011000 ccw 
217 09 R R B 8 I 11-9 11011001 
218 OA 12-ll-9-8-Z 11011010 
219 08 IZ-ll-9-8-3 1101 lOll 
220 DC TR 12-11-9-8-4 1I01ll00 
221 DO TRT 12-11-9-8-5 llOlllOI 
222 DE ED I4l 12-ll-9-8-6 1101 III 0 
223 OF EOMK (41 12-11-9-8-7 llO11ll1 
224 EO + A8 2 0-8-2 1II0 IXXlO ccw 
225 El ll-o-9-\ 1lI00001 
226 E2 S 5 A 2 0-2 1II0 0010 
227 E3 T T A 21 0-3 1II0 0011 
228 E4 U U A 4 0-4 1II00100 
2Z9 E5 V V A 4 I 0-5 1II0 0101 
230 E6 W W A 42 0-6 1II001l0 
m E1 X X A 421 0-7 1II0 Olll 
232 E8 y y A8 0-8 1II0 1000 ccw 
233 E9 Z Z A8 I 0-9 1II0 1001 
234 EA ll-o-9-8-2 1II0 1010 

17l AB ll-o-8-3 10101011 235 E8 11-0-9-8-3 1II0 1011 

172 AC ll-o-8-4 1010 llOO 236 EC 11-0-9-8-4 1II0 1100 

173 AD 11-0-8-5 1010 llOI 237 ED ll-o-9-8-5 11101101 
174 AE 11-0-8-6 1010 1II0 238 EE 11-0-9-8-6 1II0 1II0 
175 AF ll-o-8-7 1010 IIII 239 EF 11-0-9-8-7 1II0 1111 
176 BO 12-11-0-8-1 101l1XXlO ccw 240 FO 0 0 8 2 0 IIIIIXXlO ccw 
177 BI 12-11-0-1 lOll 0001 241 Fl MVO I I I I IIII 0001 
178 BZ IZ-II-o-Z lOll 0010 242 F2 PACK 2 2 2 2 1111 0010 
179 B3 12-11-0-3 lOll 0011 243 F3 UNPK 3 3 2 I 3 llll 0011 
Ill) B4 12-11-0-4 lOll 0100 244 F4 4 4 4 4 1II10100 
181 B5 12-11-0-5 lOll 0101 245 F5 5 5 4 I 5 III I 0101 

1HZ B6 12-11-0-6 lOll OllO 246 F6 6 6 42 6 1II10ll0 
183 B7 12-11-0-7 lOll Olll 247 F7 7 7 421 7 III I o III 
184 B8 12-11-0-8 10111000 ccw 248 F8 ZAP (41 8 8 8 8 11II1000 ccw 
ISS 89 12-11-0-9 lOll 1001 249 F9 CP (4) 9 9 8 I 9 III I 1001 
186 BA 12-11-0-8-2 10111010 250 FA AP (4) 12-11-0-9-8-2 IIlll010 
187 BB 12-11-0-8-3 10111011 251 FB SP (41 12-11-0-9-8-3 11II101I 
188 BC 12-11-0-8-4 lOll 1100 252 FC MP (41 12-11-0-9-8-4 llllllOO 
189 BO 12-11-0-8-5 lOll 1101 253 FO OP (41 12-11-0-9-8-5 11111101 
190 BE 12-11-0-8-6 101l1ll0 254 FE 12-11-0-9-8-6 1lI11110 
191 BF 12-\1-0-8-7 1011 III I 255 FF 12-11-0-9-8-7 11111111 

CODE FOR PROGRAM INTERRUPTION 

Interruption 
Code Program Interruption 

Cause 
DEC HEX BINARY 

1 01 00000001 Operation 
2 02 00000010 Privileged operation 
3 03 00000011 Execute 
4 04 0000 0100 Protection 
5 05 00000101 Addressing 
6 06 00000110 Specification 
7 07 00000111 Data 
8 08 0000 1000 Fixed-point overflow 
9 09 0000 1001 Fixed-point divide 

10 OA 0000 1010 Decimal overflow 
11 DB 0000 1011 Decimal divide 
12 DC 0000 1100 Exponent overflow 
13 OD 0000 1101 Exponent underflow 
14 DE 0000 1110 Significance 
15 OF 0000 1111 Floating-point divide 
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INPUT/OUTPUT OPERATIONS 

SI Format 

Op Code 
7 8 15 16 19 20 

WI! IIflJ/II !Il!!JZIJ ~~: I 
o 20 21 23 24 

D1(B1) l HIO SIO TCH TIO 
S1 f ' , , 

CHANNEL ADDRESS WORD 

1 Key 10000 1 
o 3 4 7 8 

CHANNEL COMMAND WORD 

Command 
Code 

7 8 

Command Address 

Data Address 

Device 
Address 

Flags 1000 VIlOIIIIII/J Count 

31 

31 

31 

31 

32 36 37 39 40 47 48 63 

Command Code assignments are listed in the following table. The symbol 
X indicates that the bit position is ignored; M identifies a modifier bit. 

CODE 

MMMM 0100 
XXX X 1000 
MMMM 1100 
MMMM MMO 1 
MMMM MMI 0 
MMMMMM11 

Bits 0-7 specify the command code. 

COMMAND 

Sense 
Transfer in channel 
Read backward 
Write 
Read 
Control 

Bits 8-31 specify the location of a byte in main storage. 
Bits 32-36 are flag bits; refer to OPERATION CODE tables for flag 
bit assignments. 

Bit 32 causes the address portion of the next CCW to be used. 
Bit 33 causes the command code and data address in the next CCW to be used. 
Bit 34 causes a possible incorrect length indication to be suppressed. 
Bit 35 suppresses the transfer of information to main storage. 
Bit 36 causes an interruption as Program Control Interrupt 

Bits 37-39 must contain zeros. 
Bits 40-47 are ignored. 
Bits 48-63 specify the number of bytes in the operation. 

CHANNEL STATUS WORD 

1 Key 1 0000 I 
o 3 4 7 8 

32 
Status 

32 Attention 

33 Status modifier 
34 Control unit end 
35 Busy 

Command Address 

Count 
47 48 

40 Program-controlled 
interruption 

41 Incorrect length 
42 Program check 
43 Protection check 
44 Channel data check 

31 

63 

36 Channel end 
37 Device end 
38 Unit check 
39 Unit exception 

45 Channel control check 
46 Interface control check 
47 Chaining check 

Count: Bits 48-63 form the reSidual count for the last CCW used. 

CHANNEL COMMAND CODES 

Device 
1052 

2540 

1442 Nl 

Command for CCW 

Read Inquiry BCD 
Read Reader 2 BCD 
Write BCD, Auto Carriage Return 
Write BCD, No Auto Carriage Return 
No Op 
Senile 
Alarm 

Read, Feed, Select Stacker 88 Type AA 
Read TypeAB 
Read, Feed (1400 compatability mode only) 
Feed, Select Stacker SS Type BA 
PFR Punch. Feed, Select Stacker 88 Type BA 
Punch, Feed, Select Stacker SS Type BB 

88 Stacker D Data Mode I 
o EBCDIC 1 

Column Binary 
00 Rl 
01 R2 
10 

Read 
Read 
Read 
Read 
Write 
Write 
Write 
Write 

RP3 

MMMM 
o 0 X 
lOX 
o 1 X 
1 1 X 
o 0 X 
lOX 
o 1 X 
1 1 X 

Eject and 881 
Eject and 881 
Eject and 882 
Eject and 882 
881 
Eject and 881 
882 
Eject and 882 
Eject and 881 
882 
Eject and 882 

Control 1 0 
Control 0 1 
Control 1 1 
Sense 
Sense 

1 1 Punch diag"" stic 
o 1 Read diagnostic 

X = 0 means EBCDIC mode 
X = 1 means Column Binary Mode 

Read 
Write 
Control 
No Op 
Sense 

1403 or Write. No Space 
1443 Write, Space 1 After Print 

Write, Space 2 After Print 
Write, 8pace 3 After Print 
Write, 8kip To Channel N After Print 
Diagnostic Read (1403) 
Diagnostic Read (1443) 
Test 1/0 
Sense 

Carriage Space 1 Line Immediately 
Control Space 2 Line Immediately 

Space 3 Line Immediately 
8kip To Channel N Immediately 
No Op 

C HAN Channel 
o 0 0 1 1 
o 0 1 0 
o 0 1 1 
o 1 0 0 
o 1 0 1 
o 1 1 0 

2400 Transfer in Channel 
Tape' Sense 

Read Backward" 
Write 
Read 
Control 
Mode Set 

C HAN Channel 
o 1 1 
1 0 0 
1 0 0 1 
1 0 1 0 10 
1 0 1 1 II 
1 1 0 0 12 

• 9 crack op. iorces 800 BPI aDd odd parit)'; also. it overrides 

~:~ ~\a8~~ ~et~:~tta~OD~!r;erR~:aet ~~~~~""!..!ol~(''--_'''' 
Control 7 Track 

f f f ~ff ~r ~r flU r DefE

W 

o 1 1 WTM IF 31 1 1 800 
1 0 0 

a-Bit Code 
01234567 Hex 

000010100A 
o 0 0 0 0 0 1 0 02 
0000100109 
o 0 0 0 0 0 0 1 01 
o 0 0 0 0 0 1 1 03 
o 0 0 0 0 1 0 0 04 
o 0 0 0 1 0 1 1 OB 

88DOOOI0 
I1DOOOI0 
I1DI00I0 
88100011 
88DOI001 
88DOOOOI 

MMMOOOI0 
MMMOOOOI 
MMOOOOll 
00000011 
00MMOI00 

o 0 0 0 0 0 0 1 01 
o 0 0 0 1 0 0 1 09 
0001000 11 
o 0 0 1 1 0 0 19 
lCHANOOI 
o 0 0 0 0 0 1 0 02 
o 0 0 0 0 1 1 0 06 
o 0 0 0 0 0 0 0 00 
o 0 0 0 0 1 0 0 04 

o 0 0 0 1 0 1 1 OB 
o 0 0 1 0 0 1 1 13 
o 0 0 1 1 0 1 1 IB 
lCHANO 
o 0 0 0 0 0 03 

o 0 0 0 1 0 0 0 08 
o 0 0 0 0 1 0 0 04 

Dec 
10 
02 
09 
01 
03 
04 
11 

01 
09 
17 
25 

02 
06 
00 
04 

11 
19 
27 

03 

08 
04 

o 0 0 0 1 1 0 0 OC 12 
o 0 0 0 0 0 0 1 01 01 
o 0 0 0 0 0 1 0 02 02 
OOCCClll 
DDMMMOll 

BSR 
BSF 
FSR 

27 39 
2F 47 
37 55 
3F 63 

M M M (Mode Modifiers) 

1 1 1 F8F 

"Overrides Data 
Converter On 

I 
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HEXADECIMAL AND DECIMAL INTEGER CONVERSION TABLE 

HALF WORD 

BYTE BYTE 

0123 4567 0123 4567 
Hex Decimal Hex Decimal Hex Decimal Hex Decimal 

0 0 0 0 0 0 0 0 
1 268 435 456 1 16 777 216 1 1,048,576 1 65 536 
2 536,870,912 2 33,554,432 2 2,097,152 2 131,072 
3 805 306 368 3 50 331 648 3 3,145,728 3 196 608 
4 1 073 741 824 4 67 108 864 4 4 194304 4 262 144 
5 1 342 177 280 5 83 886080 5 5,242,880 5 327 680 
6 1 610 612 736 6 100 663 296 6 6291 456 6 393 216 
7 1 879 048 192 7 117 440 512 7 7 340 032 7 458 752 
8 2 147 483 648 8 134 217 728 8 8,388,608 8 524 288 
9 2 415 919 104 9 150 994 944 9 9 437 184 9 589 824 
A 2 684 354 560 A 167 772 160 A 10 485 760 A 655360 
B 2,952,790,016 B 184,549 376 B 11 ,534,336 B 720,896 
C 3 221 225 472 C 201 326592 C 12 582 912 C 786 432 
0 3,489,660,928 0 218,103 808 0 13,631,488 0 851 968 
E 3,758,096,384 E 234,881 024 E 14,680,064 E 917,504 
F 4,026,531,840 F 251,658,240 F 15,728,640 F 983,040 

8 7 6 5 

TO CONVERT HEXADECIMAL TO DECIMAL 
SAMPLE 

1. Locate the calumn af decimal numbers corresponding to 
the left-most digit or letter of the hexadecimal; select 
from this column and record on a scratch sheet the 
number that corresponds to the position of the 
hexadecimal digit or letter. 

2. Repeat step 1 for the next (second from the left) position. 

3. Repeat step 1 for the units (third from the left) position. 

4. Add the numbers selected from the table to form the 
decimal number. 

TO CONVERT DECIMAL TO HEXADECIMAL 

1. (a) Select from the table the highest decimal number 
that is equal to or less than the number to be converted. 
(b) Record the hexadecimal of the column containing 
the se lected number. 
(c) Subtract the selected decimal from the number to 
be converted. 

2. Using the remainder from step 1 (c) repeat all of step 1 
to develop the second position of the hexadecimal 
(and a remainder). 

3. Using the remainder from step 2 repeat all of step 1 to 
develop the units position of the hexadecimal. 

4. Combine terms to form the hexadecimal number. 
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Conversion of 
Hexadecimal 

1. 0 

2. 

3. 4 

4. Decimal 

SAMPLE 

Conversion of 

034 

3328 

48 

3380 

Decimal 3380 

1. 0 - 3328 

2. 3 

3. 4 

4. Hexadecimal 

52 
- 48 

4 
---=-± 

034 

Hex 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
C 
0 
E 
F 

HALF WORD 

BYTE BYTE 

0123 4567 0123 4567 
Decimal Hex Decimal Hex Decimal He~ Decimal 

0 0 0 0 0 0 0 
4096 1 256 1 16 1 1 
8,192 2 512 2 32 2 2 

12,288 3 768 3 48 3 3 
16384 4 1 024 4 64 4 4 
20480 5 1 280 5 80 5 5 
24576 6 1 536 6 96 6 6 
28 672 7 1 792 7 112 7 7 
32 768 8 2 048 8 128 8 8 
36864 9 2~ 9 144 9 9 
40 960 A 2 560 A 160 A 10 
45,056 B 2 816 B 176 B 11 
49 152 C 3072 C 192 C 12 
53,248 0 3 328 0 208 0 13 
57,344 E 3584 E 224 E 14 
61,440 F 3,840 F 240 F 15 

4 3 2 1 

To convert integer numbers greater than the capacity of the table, 
use the techniques below: 

• HEXADECIMAL TO DECIMAL 

Successive cumulative multiplication from left to right, adding 
units position. 

Example: 

• DECIMAL TO HEXADECIMAL 

D = 13 
x 16 

208 
3 = + 3 

ill 
x 16 
3376 

4 = + 4 
3380 

Divide and collect the remainder in reverse order. 

Example: 3380 = X 
10 16 

16 I 3380 

16 ~ '"""-

16 ~ ............... 

remainder 

'"""- 0 



HEXADECIMAL AND DECIMAL FRACTION CONVERSION TABLE 

HALF WORD 
BYTE 

0123 4567 0123 

Hex Decimal Hex Decimal Hex Decimal 

.0 .0000 .00 .0000 0000 .000 .0000 0000 0000 

.1 .0625 .01 .0039 0625 .001 .0002 4414 0625 

.2 .1250 .02 .0078 1250 .002 .0004 8828 1250 

.3 .1875 .03 .0117 1875 .003 .0007 3242 1875 

.4 .2500 .04 .0156 2500 .004 .0009 7656 2500 

.5 .3125 .05 .0195 3125 .005 .0012 2070 3125 

.6 .3750 .06 .0234 3750 .006 .0014 6484 3750 

.7 .4375 .07 .0273 4375 .007 .0017 0898 4375 

.8 .5000 .08 .0312 j()()() .008 .0019 5312 5000 

.9 .5625 .09 • 351 5625 .009 .0021 9726 5625 

.A .6250 .OA .0390 6250 .OOA .0024 4140 6250 

.B .6875 .OB .0429 6875 .OOB .0026 8554 6875 

.C .7500 .OC '.0468 7500 .OOC .0029 2968 7500 

.0 .8125 .00 .0507 8125 .000 .0031 7382 8125 

.E .8750 .OE .0546 8750 .OOE .0034 1796 8750 

.F .9375 .OF .0585 9375 .00F .0036 6210 9375 
1 2 3 

TO CONVERT .ABC HEXADECIMAL TO DECIMAL 

Find.A in position 1 .6250 

Find .OB in position 2 .0429 6875 

Find .OOC in position 3 .0029 2968 7500 

• ABC Hex is equal to .6708 9843 7500 

TO CONVERT .13 DECIMAL TO HEXADECIMAL 

1. Find .1250 next lowest to .1300 .2 Hex 
subtract - .1250 

2. Find .00390625 next lowest to .0050 0000 .01 
- .0039 0625 

3. Find .0009 7656 2500 .0010 9375 0000 .004 
- .0009 7656 2500 

4. Find .0001 0681 1523 4375 .0001 1718 7500 0000 .0007 
- .0001 0681 1523 4375 

.0000 1037 5976 5625 .2147 Hex 

5 •• 13 Decimal is approximately equal to ________ ...Jt 

BYTE 

Hex 

.0000 

.0001 

.0002 

.0003 

.0004 

.0005 

.0006 

.0007 

.0008 

.0009 

.OOOA 

.OOOB 

.OOOC 

.0000 

.OOOE 

.OOOF 

4567 

Decimal Equivalent 

.0000 0000 0000 

.0000 1525 8789 

.0000 3051 7578 

.0000 45n 6367 

.0000 6103 5156 

.0000 7629 3945 

.0000 9155 2734 

.0001 0681 1523 

.0001 2207 0312 

.0001 :3]32 9101 

.0001 5258 7890 

.0001 6784 6679 

.0001 8310 5468 

.0001 9836 4257 

.0002 1362 3046 

.0002 2888 1835 
4 

0000 
0625 
1250 
1875 
2500 
3125 
3750 
4375 
5000 
5625 
6250 
6875 
7500 
8125 
8750 
9375 

POWERS OF 16 TABLE 

o 
16 1 

256 2 
4 096 3 

65 536 4 
048 576 5 

16 n7 216 6 
268 435 456 7 

4 294 967 296 8 
68 719 476 736 9 

1 099 511 627 n6 10 
17 592 186 044 416 11 

281 474 976 710 656 12 
4 503 599 627 370 496 13 

72 057 594 037 927 936 14 
1 152 921 504 tI)6 846 976 15 

To convert fractions beyond the capacity of the table, use techniques below: 

• HEXADECIMAL FRACTION TO DECIMAL 

Convert the hexadecimal fraction to its decimal equivalent using the _ 
technique as for integer numbers. Divide the results by 16 n (n is the 
number of fraction positions) • 

Example: .8A7 = .540nl l0 
8A716 = 221510 • 540nl 

163 = 4096 4096 12215.000000 

• DECIMAL FRACTION TO HEXADECIMAL 

Collect integer ports of product in the order of calculation. 

Example: 

.5408 
x16 

j 
8 - []].6528 

x16 
A-IlQ).4448 

x16 
7 -UJ.i168 
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APPENDIX B: IBM 2040 SYSTEM CONTROL PANELS 

I 
• , • • W • ~ • J , ~ ~ .. . , 

OIA:~ lIo,r!( COtlUtoL LU , vs QI""lAY.Sto"t 

COJliOIliOlfS 

liii.ji~il 

OOOQ oooaOOD.oaoe 

11 " ~~LL~llL ' LLLtmJ. 
• • •••••• 0 ••• 0 . 0000000 • 

. it . ~ ~LL~ Ul U.U:uu. 

~ 
G LI.E3 
naD 
n~1 
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