





























INPUT/OUTPUT OPERATIONS CHANNEL COMMAND CODES

S| Format
3'2“_2".2?_
Command for CCW o1 [2[314]5[6]7|| Hex | Dec
L__oecoe V/////////] B | D | Device
o 7 8 15 16 19 20 31 1052 Read Inquiry BCD ofojofofrjo]j1]off oA |10
Read Reader 2 BCD ofofojolojolifo]l o2 |oz
V///// Chan Device Write BCD, Auto Carriage Return ofojofo]rjojojrfl o9 |09
Write BCD, No Auto Carriage Return ofofojojojojofr] o1 {o1
L ) s | e sloleelolos ot o1
o 20 2t 23 24 31 No Op
. Sense ojojo(0ojof1]0]0f| O4 04
Alarm ofofofofrjolafr]l oB |11
D1(B1) } HIO, SIO, TCH, TIO
S1 » , s 2540 Read, Feed, Select Stacker S8 Type AA || S{s|Djofo[of1]o0
Read Type AB [[1]1|Dfo]ojof1]0
Read, Feed (1400 compatability mode only) t{1[pfzjofo|r]o
CHANNEL ADDRESS WORD Feed, Select( Shckermsl; o Type BA || s|s|t{o]o]o|1]|1
; PFR Punch, Feed, Select Stacker SS Type BA [ s]s|plo1]o]o]1
Punch, Feed, Select Stacker SS Type BB |[S{S|D(0o}ofofo{1
_Key 0000 | Command Address ]
0 3 4 78 - 31 S§S | Stacker D Data Mode
00 R1 [} EBCDIC
01 R2 1 | Column Binary
CHANNEL COMMAND WORD 10 RP3
1442 N1 M MMM Read M[m[mlo fo o] 1o
- Read [0 [0 [X]| |Eject and sst write M{M|Mmjo lo [ofo]1
Command Read 10X E;ectandssl Control || M|mo fo lo]o{r|1
Code Data Address Read [0 |1 [x| [Eject and ss2 No Op ofolofolofo]r]r
0 78 3 Read |1(1[x| [Eject andss2 Sense oo |mmlo (1[0
write |00 |x| |sst
(_Fgs _To0o/7/77/7777] Count | write 110X/ | Eject and s51
2 36 37 39 40 47 48 63 Write [0 11X | |SS2
write |1 [1]|X| |Eject and SS2
Control{1 [0 Eject and SS1
Control |0 {1 882
Command Code assignments are listed in the following table. The symbol Control {1 |1 Eject and 582
X indicates that the bit position is ignored; M identifies a modifier bit. Sense L1 | Punch diaguostic
Sense 0 i1 | Read diagnostic
X =0 means EBCDIC mode
CODE COMMAND X =1 means Column Binary Mode
MMMM 0100 Sense 1403 or |Write, No Space ofofojojolojo|r]| o1 |o1
XXX X 1000 Transfer in channel M e, Space 2 After Deint olofofifolololall 11 |37
MMMM 1100 Read backward write, Space 3 After Print ofofoirjrfofe]r|l 19 |25
MMMM MMO 1 Write Write, Skip To Channel N After Print 1|c|ajainfolofr
MMMM MM1 0 Read Diagnostic Read (1403) olofofojolofrjo]i o2 |e2
MMMM MM1 1 Control Diagnostic Read (1443) ofolojolofrir]e}] o6 |os
Test 1/0 olofofojojofolof oo |o0
Sense ojojo(oj0|LjO|0f 04 04
. Ci e e 1 Line Immediatel; ofojoj0orjojrf1ji 0B |11
B?ts 0-7 specify the command code. c::::f xez Line lmmed.ineli ofofofrfojofafrff 13 |19
Bits 8-31 specify the location of a byte in main storage. Space 3 Line Immediately ofofofrfrfojr|1]] 1B j27
Bits 32-36 are flag bits; refer to OPERATION CODE tabies for flag Skip To Channel N Immediately 1(ClH[AIN(O[1]1
bit assignments. No Op olofofojofjof[1]|1f] o3 |03
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. .,C (}: oA I: Chulml :): f f :[ C‘M;LJ
Bit 34 causes a possible incorrect length indication to be suppressed. ofo(1]o 2 1lofofo 8
Bit 35 suppresses the transfer of information to main storage. ojof1]1 3 1l|ofo]2 9
Bit 36 causes an interruption as Program Control Interrupt oj1(ojo 4 1jof1jo| 10
Bits 37-39 must contain zeros. opLjo N Hjofil 1
Bits 40-47 are ignored. ofrirje s tlrfojof 12
Bits 48-63 specify the number of bytes in the operation. 2400 Transfer in Channel olofolofifo]olo]l 08 |os
Tape* Sense olojofofofx|jo|Of 04 04
Read Backward** ofofofoft|rfofe] oc |12
CHANNEL STATUS WORD Write ofofojofojojeL]l o1 {o1
Read ofofofofofofrfo]f o2 {oz
Control olo|cic|c|1|1]|1
[ Key [ 0000 ] Command Address J R MMV EHR
o 34 78 31 +9 eack op. forces 800 BP1 and odd parity; also. it overrides
7 track but does not reset 7 track. Load/Sys Reset forces
7 wrack to 800 BP1, odd parity, data converter on, translator off.
| Status ] Count ] Control 7 Track
32 47 48 63 ClClC| Codes D{ D| Density
ofofo | REW ofo] 200 81§
0f0|1| RUN ol1| 556 ggggggg
32 Attention 40 Program-controlled olils fvl;.(;l \ (,) 800 H HEHE HE e
interruption 1{ofo| Bsm §§ HAHEE %?
33 Status modifier 41 Incorrect length 101 ] BSF | 2F |47 | M M M (Mode ouitiem |$|F S8 |S[E|EIEE
34 Control unit end 42 Program check 1i{1]|0| FSR 37 | 55 o
35 Busy 43 Protection check il ese Jorles ] [
36 Channel end 44 Channel data check . . o
37 Device end 45 Channel control check g::::::: ’c):,h i
38 Unit check 46 Interface control check N
39 Unit exception 47 Chaining check i

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




HEXADECIMAL AND DECIMAL INTEGER CONVERSION TABLE

HALF WORD HALF WORD
BYTE BYTE 8YTE BYTE
0123 4567 0123 4567 0123 4567 0123 4567
Hex Decimal Hex Decimal Hex Decimal Hex | Decimal | Hex Decimal | Hex Decimal | Hex| Decimal | Hex Decimal
0 0l 0 0 4] 0 0 0 0 0 0 0 0 0 0 0
1 268,435,456 | 1 16,777,216 | 1 1,048,576 | 1 65,536 | 1 4,056 1 256 ) 1 1 1
2 | 536,870,912 | 2 33,554,432 | 2 2,097,152 | 2 | 131,02 | 2 8,192 2 512 2 3 2 2
3 | 805,306,368 | 3 50,331,648 | 3 3,145,728 | 3 96,608 | 3 12,288 | 3 768 3 48 3 3
4 ,073,741,824 | 4 67,108,864 4 4,194,304 4 2,144 4 16,384 4 ,024 4 54 4 4
5 342,177,280 | 5 83,886,080 5 5,242,880 5 7,680 5 20,480 5 280 5 0 5 5
6 ,610,612,736 | 6 00,663,296 6 6,291,456 6 3,216 6 4,57 6 153 [ 6 6 6
7 11,879,048,192 | 7 17,440,512 | 7 7,340,032 | 7 | 458,752 | 7 8,672 7 792 7 2 7 7
B | 2,147,483,648 | 8 34,217,728 | 8 8,388,608 | 8 | 524,288 | 8 2,763 8 048 [ 28 8 8
9 12,415,919,i104 | 9 50,994,944 9 9,437,184 9 589,824 9 36,864 9 2,304 9 4 9 9
A | 2,684,354,560 | A 167,772,160 A 10,485,760 A 655,360 A 40,960 A 2,560 A 60 A 10
B [2,952,790,016 | B 184,549,376 [ 11,534,336 B 720,896 B 45,056 B 2,816 B 76 [] JA
C [3,221,225,472 | C 201,326,592 C 12,582,912 C 786,432 C 49,152 [« 3,072 C 92 C 12
D | 3,489,660,928 | D 218,103,808 D 13,631,488 D 851,968 D 53,248 D 3,328 D 208 D 13
E [3,758,096,384 | E 234,881,024 £ 14,680,064 E 917,504 E 57,344 E 3,584 E 224 E 14
F 174,026,531,840 | F 251,658,240 F 15,728,640 . | F 983,040 F 61,440 F 3,840 F 240 F 15
8 7 6 5 4 3 2 1
TO CONVERT HEXADECIMAL TO DECIMAL To convert integer numbers greater than the capacity of the table,
SAMPLE N
- use the techniques below:
1. Locate the column of decimal numbers ponding to Conversion of
the left-most digit or letter of the hexadecimal; select Hexadecimal D34 ® HEXADECIMAL TO DECIMAL
from this column and record on a scratch sheet the T ) .
number that corresponds to the position of the 1. D 3328 Suz.:cessv{e.cumulunve multiplication from left to right, adding
hexadecimal digit or letter. units pasition.
2. Repeat step 1 for the next (second from the left) position. 2.3 48 Example: 034]6 = 3380]0 D= X :g
3. Repeat step 1 for the units (third from the left) position. 3. 4 4 3 208
4. Add the numbers selected from the table to form the — = +2]_?
decimal number. 4. Decimal 3380 16
3376
4 = + 4
TO CONVERT DECIMAL TO HEXADECIMAL 3380
SAMPLE ® DECIMAL HEXADECI
1. (a) Select from the table the highest decimal number DECIMAL TO HEXADECIMAL
that is equal to or less than the number to be converted. Conversion of Divide and collect the remainder in reverse order.
(b) Record the hexadecimal of the column containing Decimal 3380 e 3380 <
the selected number. Example: 10 X 16
(c) Subtract the selected decimal from the number to 1. D -3328 )
b comerted, 2 16 | 3380 remainder
2. Using the remainder from step 1(c) repeat all of step 1 2. 3 - 48 16 21 ~ 4
to develop the second position of the hexadecimal 4 ~
{and a remainder). 3. 4 4 16 13 3
3. Using the remainder from step 2 repeat all of step 1 to : - ~
develop the units position of the hexadecimal. 4. Hexadecimal D34 D 3380 0 D34 16
4. Combine terms to form the hexadecimal number.
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HEXADECIMAL AND DECIMAL FRACTION CONVERSION TABLE

POWERS OF 16 TABLE

HALF WORD
BYTE BYTE
0123 4567 0123 4567 16" n
Hex |Decimal| Hex Decimal Hex Decimal Hex Decimal Equivalent
.0 .0000 .00 .0000 0000 .000 .0000 0000 0000 .0000 | .0000 0000 0000 0000 1 0
. .0625 .01 .0039 0625 .001 .0002 4414 0625 .000 .0000 1525 8789 0625 16 1
. 1250 .02 .0078 1250 .002 .0004 8828 1250 0002 .0000 3051 7578 1250 25 | 2
. .1875 .03 .07 1875 .003 .0007 3242 1875 . 000: .0000 4577 6367 1875 409 | 3
.4 .2500 .04 .0156 2500 .004 .0009 7656 500 .0004 | .0000 6103 5156 2500 65 536 | 4
.5 .3125 .05 L0195 3125 .005 .0012 2070 125 .0005 | .0000 7629 3945 3125 1048 576 | 5
-6 .3750 .06 .0234 3750 -006 .0014 6484 750 .0006 | .0000-___ 9155 2734 3750 16 777 216 | 6
7 .4375 .07 .0273 4375 .007 .0017 0898 4375 .0007 | .0001 0681 1523 4375 268 435 456 | 7
.8 .5000 .08 .0312 5000 .008 .0019 5312 5000 .0008 | .0001 2207 0312 5000 4 294 967 296 | 8
9 L5625 .09 .0351 5625 .009 .0021 9726 5625 .0009 | .0001 3732 9101 5625 68 719 476 736 9
A .6250 .0A .0390 6250 .00A | .0024 4140 6250 .000A | .000 5258 7890 6250 1 099 511 627 776 | 10
.B .6875 .0B .0429 6875 .00B .002 8554 6875 .000B | .000 6784 6679 6875 17 592 186 044 416 | 1)
.C .7500 .0C  ['.0468 7500 .00C | .002 2968 7500 .000C | .000 8310 5468 7500 281 474 976 710 656 |12
.D .8125 .0D .0507 125 .00D | .00: 7382 8125 .000D | .000 9836 4257 125 4 503 599 627 370 496 |13
.E .8750 .0E .0546 750 .00E 0034 1796 8750 -000E | .0002 1362 3046 750 72 057 594 037 927 936 | 14
.F .9375 .OF .0585 375 .00F 0036 6210 9375 .000F | .0002 2888 1835 375 1 152 921 504 606 846 976 [ 15
2 3 4
TO CONVERT .ABC HEXADECIMAL TO DECIMAL To convert fractions beyond the capacity of the table, use techniques below:
Find .A in position 1 .6250
Find .08 in position2 0429 6875 © HEXADECIMAL FRACTION TO DECIMAL
Find .00C in position 3 .0029 2968 7500 Convert the hexadecimal fraction to its decimal equivalent using the same
_— technique as for integer bers. Divide the results by 16™ (n is the
+ABC Hex is equal to 6708 9843 7500 number of fraction positions).
Example: .BA7 = .540771 10
TO CONVERT .13 DECIMAL TO HEXADECIMAL 8'2" 16=22159 -540771
16 = 4096 4096 | 2215.000000
1. Find .1250 next lowest to L1300 = .2 Hex
subtract - .1250
- L) TION
2. Find .0039 0625 next lowest to .0050 0000 = .0t DECIMAL FRACTION TO HEXADECIMAL
- M Collect integer parts of product in the order of calculation.
3. Find .0009 7656 2500 L0010 9375 0000 = .004 Ecample: 5408 = .8A7
- 0009 7656 2500 10 16
4. Find .0001 0681 1523 4375 .0001 1718 7500 0000 = .0007 S:i“;
- .0001 0681 1523 4375 s __m
x16
0000 1037 5976 5625 = 2147 Hex A < (10].3448
x16
5. .13 Decimal is approximately equal to 7 -—[Z4Ne8



APPENDIX B: IBM 2040 SYSTEM CONTROL PANELS

6e660606

nnnnnnnnnnnnnnnnnnnnnnnn

i

HH

e e d

LA LLLLY

18

@ OOQDOOOOOOOOQOOOOOOOO

111}

@ o \e ko

LALL LLU

®

@ mumw m« o - FETE—




C20-1635-2

BV

®
International Business Machines Corporation
Data Processing Division

112 East Post Road, White Plains, N.Y. 10601
(USA Only)

IBM World Trade Corporation
821 United Nations Plaza, New York, New York 10017
(International)

T-SE9T-02D 'V SefiniigeR?IUTd



