






















































































































Instruction Format 
Multiply RR 
Multiply RX 
Multiply Half-word RX 
Multiply Long RR 
Multiply Long RX 
Multiply Short BR 
Multiply Short RX 

°For CPU with 2 microsecond RW cycle. 

Mnemonic 
MR 
M 
MH 
MDR 
MD 
MER 
ME 

Time 
76+ BC 
83+ 8C 
29+ 4C 

260 + 28C 
266 + 28C 
124 + 6C 
131 + 6C 

Time ° 
102 + BC 
111 + BC 
39+ 4C 

344 + 28C 
354 + 28C 
158 + 6C 
168 + 6C 

The average times given in Figure 17 (Instruction Tim­
ing Chart) all assume C = 19 (25.2 for CPU with 2-
microsecond RW cycle-see Figure 18), except for 
half-word multiply where both factors are assumed to 

be 16 bits long and so C was taken to be 19 (25.2 for 
CPU with 2-microsecond RW cycle), for the two low­
order bytes of the multiplicand and 4 (6 for CPU with 
2-microsecond RW cycle), for the two high-order bytes. 

Value of 
Average 

Operation 
Average Multiplicand Performed 

Hex Digit Operation Time (if previous Time 
Performed Required operation was Required 

(in microseconds) subtract) (in microseconds) 

0 - .75 +lx 2.25 
1 +1x 2.25 +2x 2.25 
2 +2x 2.25 +2x +]x 3.75 
3 +2x +lx 3.75 +2x +2')( 4.50 

4 +2x +2x 4.50 +2x +2x +lx 6.00 
5 +2x +2x +1x 6.00 +2x +2x +2x 6.00 
6 +2x +2x +2x 6.00 +2x +2x +2x +1x 7.88 
7 +2x +2x +2x +1 x 7.88 -2x -2x -2x -2x 7.88 

8 -2x -2x -2x -2x 7.88 -2x -2x -2x -lx 7.50 
9 -2x -2x -2x -1x 7.50 -2x -2x -2x 6.00 
A -2x -2x -2x 6.00 -2x -2x -1x 6.00 
B -2x -2x -1x 6.00 -2x -2x 4.13 

C -2x -2x 4.13 -2x -lx 3.75 
D -2x -lx 3.75 -2x 2.25 
�~� -2x 2.25 -]x 2.25 
F -1x 2.25 - .75 

Figure 31. Multinlv Algorithm Timings 

Average 
Operation 

Average Value of Performed 
Multiplicand Operation Time (if previous Time 

Hex Digit Performed Required operation was Required 
(in microseconds) subtract) (in microseconds) 

--1--------------t------

0 - 1 +lx 3 
1 +1x 3 +2x 3 
2 +2x 3 +2x + 1x 5 
3 +2x + lx 5 +2x + 2x 6 

--
4 +2x + 2x 6 +2x +2x + lx 8 
5 +2x + 2x + 1x 8 +2x + 2x + 2x 8 
6 +2x + 2x + 2x 8 +2x + 2x + 2x + 1 x 10.5 
7 +2x + 2x + 2x + 1 x 10.5 -2x -2x -2x -2x 10.5 

--I-- -----_._--
8 -2x -2x -2x -2x 10.5 -2x -2x -2x -1x 10 
9 -2x -2x -2x -lx 10 -2x -2x -2x 8 
A -2x -2x -2x 8 -2x -2x -lx 8 
B -2x -2x -lx 8 -2x -2x 5.5 

._--------1---_._-----f-------

C -2x -2x 5.5 -2x -1x 5 
D -2x -1 x 5 -2x 3 
E -2x 3 -lx 3 
F -lx 3 - 1 

Figure 32. Multiply Algorithm Timings (for CPU with 2-Microsecond RW Cycle) 
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Local Storage and MPX (Multiplexor) 
Storage Map 
An additional 256 bytes of local storage, which are not 
directly addressable by the program, contain the 16 
general-purpose registers and the 4 floating-point reg­
isters. Local storage also contains a scratch pad area, 
which is not available to the programmer. The 32 
words of the multiplexor channel Unit Control Words 
(UCW) are contained in 256 bytes of MPX storage (for 
a CPU with 8192 bytes of main storage). Local storage 
and the multiplexor storages comprise auxiliary storage. 

The storage map (Figure 33) indicates the local 
storage addresses and MPX storage addresses assigned 
to the various functions. MPX 0 is standard on all 2030 
processing units. MPX land 2 are used only on models 
D30, DC30, E30, and F30. 

The storage map in Figure 34 shows additional 
UCW locations. These 128 additional UCW's are used 
on models E30 and F30 only and are an optional fea­
ture. 

Areas of local storage and MPX storage that can be 
displayed on the console are found by using the ver­
tical and horizontal coordinates of the map. (CPU stor­
age register V is located at horizontal coordinate 5x; 
the vertical coordinate is C.) 

Methods used to display from and store into aux­
iliary storage are described in IBM System/360 Model 
30 Operator's Guide, GA24-3373. 

Unshared I/O unit addresses (hexadecimal) that 
correspond to UCW's in multiplexor storage are also 
shown in Figures 33 and 34. Units that share a com­
mon subchannel and use the first eight UCW's have 
the following addresses (not shown in Figure 33): 

Unit Address (Hexadecimal) 

08X 
09X 
OAX 
OBX 
OCX 
ODX 
OEX 
OFX 

uew 
o 
1 
2 
3 
4 
5 
6 
7 

The value of X can range from 0 to F. Therefore, 
each X in this listing indicates a range of addresses 
for up to sixteen I/O devices on each multiplexor 
shared subchannel. For further information on device 
addressing, refer to the Unit Addressing Method sec­
tion of this publication. 

Appendix B (Auxiliary Storage) 

Local Storage Map Miscellaneous Legend 
(Figure 33) 

o Multiplexor channel interrupt buffer unit address. 
1 Multiplexor channel T-register storage. 
2 Multiplexor channel R-register storage. 
3 Multiplexor channel interrupt buffer unit status. 
4 Program status word bit and instruction-length 

code storage. 
5 Selector channel 1 unit address. 
6 Selector channell next CCW address (high). 
7 Selector channel 1 next CCW address (low). 
8 Multiplexor channel unit address temporary stor-

age. 
9 1050 unit status. 
10 CPU working storage. 
11 CPU working storage. 
12 CPU working storage. 
13 CPU working storage. 
14 CPU working storage. 
15 CPU working storage. 
16 Instruction counter (not available). 
17 Instruction counter high. 
18 Instruction counter low. 
19 
20 Selector channel chaining R-register storage. 
21 Selector channel 2 unit address. 
22 Selector channel 2 next CCW address (high). 
23 Selector channel 2 next CCW address (low). 
24 System mask. 
25 Storage protection and ASCII, machine check 

mask, wait, and program bits of the PSW. 
26 
27 Condition register and program mask storage. 

28 Operation code mask. 
29 Selector channel chaining S-register storage. 
30 Selector channel chaining U -register storage. 
31 Selector channel chaining V -register storage. 

CPU Store Legend (Figure 33) 

Locations labelled I through S are those used for tem­
porary storage of the corresponding registers during 
MPX channel operations. 
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X 
X 
X 
X 
X 
X 

1 
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3 
4 
5 
6 

I 7 Loco X 

o 2 3 

GoP 0 Reg 

4 5 6 7 

1050 I 
0 Sense 

Byte 
1 
2 
3 
4 
5 CPU Store 
6 
7 

ge a Stora X a Miscellaneous _ 
9 X 

X 
X 
X 
X 
X 
X 
X 

A 
B 
C 
0 
E 
F 
0 
lX 
2X 
3X 
4X 
5 
6 

X 
X 

0 7 MPX X 

MPX 1 

MPX 2 

a X 
9X 
A X 
BX 
C 
0 

X 
X 

EX 
FX 
OX 
lX 
2X 
3X 
4X 
5X 
6X 
75< 
ax 
9X 
A X 
BX 
C 
0 

X 
X 

EX 
FX 
OX 
lX 
2X 
3X 
4X 
5X 
6X 
7X 
8X 
9X 
A X 
BX 
C 
0 

X 
X 

EX 
FX 

9 
A 
B 
C 
0 
£ 
F 

Unit Control Word 0 For Unit With Hex Address 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

Unit Control Word 32 For Unit With Hex Address 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
~6 
47 

Unit Control Word 64 For Unit With Hex Address 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 

Figure 33. Local Storage and MPX Storage Map 
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000 
001 
002 
003 
004 
005 
006 
007 
008 
009 
OOA 
OOB 
OOC 
000 
OOE 
OOF 
020 
021 
022 
023 
024 
025 
026 
027 
028 
029 
02A 
02B 
02C 
020 
02E 
02F 
040 
041 
042 
043 
044 
045 
046 
047 
048 
049 
04A 
04B 
04C 
040 
04E 
04F 

8 9 A B C o E F 

Floating Point Reg 0 0 

I Floating Point Reg 0 2 

Floating Point Reg 0 4 
I J G U V L 0 S 

Floating Point Re9_o 6 
Floating Point Multiply 

0 1 2 3 4 5 6 7 
8 9 10 11 12 13 14 15 
16 17 18 19 20 21 22 23 
24 25 26 27 28 29 30 31 

CPU Working Storage 

Unit Control Word 16 For Unit With Hex Address 010 
17 011 
18 012 
19 013 
20 014 
21 015 
22 016 
23 017 
24 -Qf8 
25 019 
26 01A 
27 01B 
28 01C 
29 010 
30 01 E 
31 01F 

Unit Control Word 48 For Unit With Hex Address 030 
49 031 
50 032 
51 033 
52 034 
53 035 
54 036 
55 037 
56 038 
57 039 
58 03A 
59 03B 
60 03C 
61 030 
62 -Q3r 
63 03F 

Unit Control Word 80 For Unit With Hex Address 050 
81 051 
82 052 
83 053 
84 054 
85 055 
86 056 
87 057 
88 058 
89 059 
90 05A 
91 05B 
92 05C 
93 050 
94 05E 
95 05F 



o 2 3 4 5 6 7 8 9 A B C D E F 
OX Unit Control Word 96 For Unit With Hex Address 060 Unit Control Word 112 For Unit With Hex Address 070 
lX 97 061 113 071 
2X 98 062 114 072 
3X "1"1 063 115 .013 
4X 100 064 116 074 
5X 101 065 117 075 
6X 102 066 118 076 

MPX3 7X 103 067 119 077 
8X 104 068 120 078 
9X 105 069 121 079 
AX 106 06A 122 07A 
BX 107 O6B 123 07B 
CX 108 06C 124 07C 
DX 109 060 125 070 
E~ 110 06E 126 07E 

- _FX 111 06F 127 JlZE 
OX Unit Conl"rol Word 128 For Unit With Hex Address 080 Unit Control Word 144 For Unit With Hex Address 090 
lX 129 081 145 091 
2X 130 082 146 092 
3X 131 OS3 147 093 
4X 132 OS4 148 094 
5X 133 085 149 095 

MPX4 6X 134 OS6 150 096 
7X 135 OS7 151 09L 
8X 136 OS8 152 098 
9X 137 089 153 099 
AX 138 OSA 154 09A 
BX 139 OSB 155 09B 
CX 140 OSC 156 09C 
OX 141 OSD 157 ___ !>9JL 
EX 142 08E 158 09L 
FX 143 OSF 159 09F - f- OX Unit Control Word 160 For Unit With Hex Address OAO Unit Control Word 176 For Unit With Hex Address OBO 
lX 161 OAl 177 OBl 
2X 162 OA2 178 OB2 
3X 163 OA3 179 ---083 
4X 164 OA4 180 OB4 

MPX5 5X 165 OA5 181 OB5 
6X 166 OA6 182 OB6 
7X 167 OA7 183 OB7 
ax 168 OA8 184 OB8 
9X 169 OA9 185 OB9 
AX 170 OAA 186 OBA 
BX 171 OAB 187 OBB 
cx. 172 OAC 188 OBC 
OX 173 OAO 189 OBD 
EX 174 OAE 190 OBE 
FX 175 OAF 191 OBF - I--OX Unit Control Word 192 For Unit With Hex Address OCO Unit Control Word 208 For Unit With Hex Address ODO 
lX 193 OCl 209 ODl 
2X 194 OC2 210 OD2 
3X 195 OC3 211 OD3 
4X 196 OC4 212 OD4 

MPX6 5X 197 OC5 213 OD5 
6X 198 OC~_ 214 OD6 
7X 199 

f----
OC7 215 OD7 

8X 200 OC8 216 OD8 
9X 201 OC9 217 OD9 

- --AX 202 OCA 218 ODA 
BX 203 OCB 219 ODB 
CX 204 OCC 220 ODC 
OX 205 OCD 221 ----.--~~--~ 
EX 206 OCE 222 ODE -- -
FX 207 OCF 223 ODF 

Figure 34. MPX Storage Map (MPX 3 through 6) 
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Appendix C 

Extended BCD Interchange Code 

The chart (Figure 35) shows the hexadecimal equiva­
lents to the extended punched-card code. To find the 
card code that will be punched from a hexadecimal 
code of 0110 1011, find the set of four columns headed 
01 (bit positions 0 and 1). Within these columns, follow 
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the 10 column (bit positions 2 and 3) down until the bit­
positions code (4567 bits) is reached. The character found 
here is zero zone, 3, and 8 which is a comma (,). Similarly, 
1111 1110 is found to be 12 (T) zone, 11 (E) zone, zero 
zone, 6, 8, and 9 punches. 

There are 256 characters possible in the extended 
punched-card code. Also see Figure 30. 



~
Bi_t _Po_si_ti_ons _____ ~ 01 

r----OO ------. 
I .. 23 

~---01----, 'I "-" ---10-----. 

4567 00 01 10 

0000 ,~OJ'" TE9 E09 
/18', 18 18 

0001 T9 E9 09 
1 1 1 

0010 T9 E9 09 
2 2 2 

0011 T9 E9 09 
3 3 3 

0100 T9 E9 09 
4 4 4 

0101 T9 E9 09 
5 5 5 

0110 
T9 E9 09 
6 6 6 

0111 
T9 E9 09 
7 7 7 

1000 
T9 E9 Q9 
8 8 8 

T9 E9 09 
1001 18 18 18 

T9 E9 09 
1010 28 28 28 

T9 E9 09 
1011 38 38 38 

T9 E9 09 
1100 48 48 48 

T9 E9 09 
1101 58 58 58 

T9 E9 09 
1110 68 68 68 

T9 E9 09 
1111 78 78 78 

Notes: T = Twelve Zone 
E = Eleven Zone 

11 
TE09 

18 

9 
1 

9 
2 

9 
3 

9 
4 

9 
5 

9 
6 

9 
7 

9 
8 

9 
18 

9 
28, 

9 
38 

9 
48 

9 
58 

9 
68 

9 
78 

Figure 35. Extended BCD Interchange Code 

00 01 

/ T 

T09 TE9 
1 1 

T09 TE9 
2 2 

T09 TE9 
3 3 

T09 TE9 
4 4 

T09 TE9 
5 5 

T09 TE9 
6 6 

T09 TE9 
7 7 

T09 TE9 
8 8 

T E 
18 18 

T E 
28 28 

T E 
38 38 

T E 
48 48 

T E 
58 58 

T E 
68 68 

T E 
78 78 

10 11 00 01 10 11 
E TEO TO TE EO TEO 

18 18 18 18 

0 TE09 TO TE EO TEO 
1 1 1 1 1 1 

E09 TE09 TO TE EO TEO 
2 2 2 2 2 2 

E09 TE09 TO TE EO TEO 
3 3 3 3 3 3 

E09 TE09 TO TE EO TEO 
4 4 4 4 4 4 

E09 TE09 TO TE EO TEO 
5 5 5 5 5 5 

E09 TE09 TO TE EO TEO 
6 6 6 6 6 6 

E09 TE09 TO TE EO TEO 
7 7 7 7 7 7 

E09 TE09 TO TE EO TEO 
8 8 8 8 8 8 

0 TO TE EO TEO 
18 18 9 9 9 9 

TE TO TE EO TEO 
28 28 28 28 28 

0 TO TE EO TEO 
38 38 38 38 38 38 

0 TO TE EO TEO 
48 48 48 48 48 48 

0 TO TE EO TEO 
58 58 58 58 58 58 

0 TO TE EO TEO 
68 68 68 68 68 68 

0 TO TE EO TEO 
78 78 78 78 78 78 --

...-----11-----. 

00 01 10 11 
TO EO 0 0 

28 

T E E09 
1 1 1 1 

T E 0 
2 2 2 2 

T E 0 
3 3 3 3 

T E 0 
4 4 4 4 

T E 0 
5 5 5 5 

T E 0 
6 6 6 6 

T E 0 
7 7 7 7 

T E 0 
8 8 8 8 

T E 0 
9 9 9 9 

T09 TE9 E09 TE09 
28 28 28 28 

T09 TE9 E09 TE09 
38 38 38 38 

T09 TE9 E09 TE09 
48 48 48 48 

T09 TE9 E09 TE09 
58 58 58 58 

T09 TE9 E09 TE09 
68 68 68 68 

T09 TE9 E09 TE09 
78 78 78 78 
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. Carrier Return .......................................................................... 54 I/O Interruption ....................................................................... 29 
CAW ........................................................................................ 7 I/O Operations ........................................................................ 7 
CCW ........................................................................................ 7 
Chaining ..... ........... .................................................................. 24 
Channel Address Word .... ...... .......... ..... ....................... .......... 7 
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Channel Loading and Interaction .. ........ ....... ......................... 24 Main Storage ............................................................................ 8 
Channel Restrictions .............................................................. 17 Miscellaneous Operations (1050) ............................................ 58 
Channels .................................................................................. 17 Multi-Byte and Burst Modes on the Multiplexor Channel.. 18 
Channel-to-Channel Adapter ................ .................................. 12 Multiplex Mode ...................................................................... 6 
Characteristics (Model 30) ...................................................... 9 :f\1ultiplexor Channel................................................................ 18 
Codes (1050) ............................................................................ 61 Multiplexor Storage ................................................................ 8 
Command Chaining .............................. ........................ .......... 24 ?-'1ultiplexor Storage Map ........................................................ 67 
Commands Initiated by Start 110 (1050) .............................. 52 Multiply (Algorithm) .............................................................. 65 
Commercial Instruction Set .... ..... ...... ....... ..... ......................... 10 
Communications Configuration ................. ............................. 45 
Compatibility Feature (1401, 1440, 14(0) ............................ 10 

No OP Command .................................................................... 55 

Compatibility Feature (1620) ................................................ 11 
Condition Code Settings for 1050 Documentary Console .... 59 
Control-Unit Connection to Standard 110 Interface ............ 21 

Off-Line 1050 Functions ........................................................ 57 
Operations Terminated by Intervention Required (1050) .... 58 

Control Units .......................................................................... 7 
Converts (Algorithm) .... .............. ...................... ........... ........... 65 
CPU Characteristics ................................................................ 9 
CPU Connect Switch .............. .............................. ............ ...... 47 
Cycles (RW and RCW) .......................................................... 8 

Packed Decimal........ ................. ....... .................... ......... ......... 7 
Preface ...................................................................................... 2 
Prefix Selection (1050) ............................................................ 57 
Printer Keyboard Configuration ............................................ 45 
Priorities ... ........... ..... ..... ............ ........................ ........ .............. 25 

Data Chaining ..................... .... ......................... ........... ........... 24 
Data Flow (Basic) .................................................................... 13 
Data Processing System ........ ............... ................. .................. 5 
Data Transfer .......................................................................... 24 
Diagnose Instruction .............................................................. 33 
Diagnostic Scan-Out Area ........ ........................ ...... ................ 33 
Direct Control .......................................................................... 12 
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Priority of Device Operation .................................................. 19 
Proceed Light ......... ............................. .................. ................... 48 
Processing Unit Characteristics .............................................. 9 
Processing Unit Special Features .......................................... 10 
Program/Duplicate Switch .................................................... 48 
Program Interruptions .. .......... ............ ........ .......... .................. 29 
Program Statu1j Word .............................................................. 7 
PSW ........................................................................................ 7 

Documentary Console .......... .................................................. 44 
Documentary Console Address .. ........ ........ .............. .............. 44 
Documentary Console Configurations ............................ ........ 44 
Documentary Console Lights, Switches, and 

Functional Keys .................................................................. 47 

RCW Cycle .............................................................................. 8 
Read/Compute/Write Cycle .................................................. 8 
Read Inquiry Command ........ ............ .......... .......... .................. 52 
Read Inquiry Command (Home Component Recognition).. 56 
Read-Only Storage .................................................................. 14 
Read Reader-2 Command ........ ................ ................... ........... 53 

EBCDI Code .......................................................................... 63 
Extendcd BCD Interchange Code ........................................ 70 
External Interrupt .................. ................................................ 12 

Read Reader-2 Command (Home Component Recognition) 56 
Read/Write Cycle .................................................................. 8 
Relationship to 'Other Models of Systcm/360 .................... 8 
Registers .................................................................................. 14 

General Organization (Model 30) ........................ .................. 13 
Gene.ral Registers ............... ..... ......................... ........... ............ 14 

Request Key................ ............... ..... ......... ...... ...... ...... ........ ..... 48 
Request Light .......................................................................... 48 
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Halt I/O (1050) ...................................................................... 58 
RW Cycle ................................................................................ 8 

Home Component Recognition .............................................. 56 
Home-Loop Configuration ...................................................... 45 

Scientific Instruction Set ........................................................ 10 
Selector Channels ................................................... ......... 12, 23 
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Standard Instruction Set ....................................... :................ 10 
Standard 1/0 Interface ............................................ .............. 6 
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Storage Proteotion ..... ........... .................................................. 11 
Summary of Priority Attachment ............................. ........ ....... 20 
Supervisor Program ........................................ ................ ........ 6 

Test 1/0 (1050) ...................................................................... 58 
Timing ...................................................................................... 25 

Unit Addressing Method ........................................................ 21 
Universal Instruction Set ........................................................ 10 

Write Commands (1050) ........................................................ 54 
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Write to Card Punch (1050) .................................................. 58 
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