






























































INSTRUCTION SEE FORMAT MNEMONIC TIME (810) 
LEGEND 

Load Multiple RS LM 16 + 16 X Number 
of Registers Loaded 

Load Negative RR LNR 28 

Load Negative (Long) FP RR LNDR 42 
Load Negative (Short) -=p RR LNER 25 

Load Positive RR LPR 28 

Load Positive (Long) FP RR LPDR 42 

Load Positive (Short) FP RR LPER 25 

Load PSW SI LPSW 37 

Load (Short) FP RR LER 23 

Load (Short) * FP RX LE 33 
Move SI MVI 18 

Move SS MVC 41 +4N 
Move Numerics SS MVN 41 +5N 

Move with Offset 55 MVO 41 +3N1 +3N2 
Move Zones SS MVZ 41 +5N 
Multiply RR MR 304. 
Multiply* RX M 313. 

Multiply Decimal DEC SS MP 45 + V (28N2 + 54) 

Multiply Halfword* RX MH 100. 
Multiply (Long) FP RR MDR 1050. 
Multiply (Long)* FP RX MD 1060. 
Multiply (Short) FP RR MER 310. 
Multiply (Short)* FP RX ME 320. 

OR RR OR 30. 
OR* RX 0 40. 

OR SI 01 21. 

OR SS OC 44 + 5N 
Pack SS PACK 41 +3N1 +3N2 --
Read Direct RD/WD 51 ROD 24 + External Delay 

------------I--
Set Program Mask RR SPM 13. 

-------1--

Set Storage Key PROT RR SSK 19. 
Set System Mask SI SSM 21. 
Shift Left Double RS SLDA 113 
Shift Left Double Logical RS SLDL 110 
Shift left Single RS SLA 74 

-.-
Shift left Single Logical RS Sll 71 
Shift Right Double RS SRDA 101 
Shift Right Double logical RS SRDl 98 
Shift Right Single RS SRA 68 
Shift Right Single logical RS SRl 65 

Time shown in microseconds. 

Figure �l�~�.� IBM Systcm/360 �~�f�o�d�c�l� 30 Instruction Timing Chart (for CPU with 2-Microsecond Storage Cycle), Part 3 of 4 
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INSTRUCTION 
SEE 

FORMAT MNEMONIC TIME (8 f 0) 
LEGEND 

Start I/O SI SIO 120 + Channel Response Time 

Store* RX ST 32. 

Store Character* RX STC 21. 

Store Halfword* RX STH 25. 

Store (Long)*' FP RX STD 49. 

Store Multiple RS STM 17 + 16 x Number of 
Registers Loaded 

Store (Short)* FP RX STE 33. 

Subtract RR SR 29. 

Subtract* RX S 39. 

Subtract Decimal DEC SS SP 60 + 5 Nl 

Subtract Halfword* RX SH 37. 

Subtract Logical RR SLR 30. 
Subtract Logical* RX Sl 40. 

Subtract Normalized (Long) FP RR SDR 105. 
Subtract Normalized (Long)'" FP RX SD 115. 

Subtract Normalized (Short) FP RR SER 65. 

Subtract Normalized (5hort)* FP RX SE 75. 

Subtract Unnormalized (Long) FP RR SWR 88. 

Subtract Unnormalized (Long)* FP RX SW 98. 

Subtract Unnormalized (Short) FP RR SUR 56. 

Subtract Unnormalized (Short)* FP RX SU 66. 

Supervisor Call RR SVC 58. 

Test and Set 51 T5 22 
Test Channel 51 TCH 40 + Channel Response Time 

Test I/o 51 TIO 11 0 + Channel Response Time 

Test Under Mask 51 TM 21. 

Translate 5S TR 41 + 7 N 

Translate and Test 5S TRT 51 + 8N 

Unpack SS UNPK 41 + 3~1 + 3N2 
Write Direct RD/WD 51 WRD 22. 
Zero and Add DEC 5S ZAP 57 + 5 Nl 

Time shown in microseconds 

Figure 18. IBM System/360 Model 30 Instruction Timing Chart (for CPU with 2-Microsccond Storage Cycle), Part 4 of 4 

cycle) execution time. A supervisor call interrupt re­
quires 44 microseconds (58 microseconds in a CPU 
with a 2-microsecond RW cycle). 

Diagnose Instruction 

In IBM System/360 Model 30, the DIAGNOSE instruction 
is used to branch to a read-only-storage address, speci­
fied by the Bl and Dl fields in the DIAGNOSE instruction. 

Certain compatibility operation codes are activated 
by the setting in the 12 field of the DIAGNOSE instruction. 
For further information, refer to the IBM System/360 
Model 30 1401/1440/1460 Compatibility Feature, Form 
A24-3255. The format and general description of the 
DIAGNOSE instruction are described in IBM System/360 
Principles of Operation,"G A 22-6821. 

Diagnostic Scan-Out Area 

A diagnostic scan-out area is provided for System/360 
Model 30 in main storage locations: 

Decimal Address 
128 
129 
130 
131 
133 
134 
135 
137 
138 
139 

II exadecimal Address 
80 
81 
82 
83 
85 
86 
87 
89 
8A 
BB 

In other models of System/360, the diagnostic scan­
out area may be larger, but it always starts at address 
128 (decimal). 

When you write programs for Model 30, do not 
reference the main storage diagnostic scan-out ad-
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dresses with your program. If programs written for 
the Model 30 are to be run on a larger System/360 
model, then these programs should be written so that 
the larger-capacity System/360 model diagnostic scan­
out area is not addressed by the program. 

In System/360 Model 30, the scan-out area provides 
for logging information related to various check condi­
tions. When certain check conditions occur, the con­
tents of the machine check register are placed in storage 
location 128 (decimal address). If any of the following 
bits, of byte 128, are set to a value of one, then the 
corresponding check condition has occurred: 

Address 128 
Bit Position 

o 
1 
2 
3 
4 
5 
6 

7 

Check Condition In 
A-register (input to ALU) 
B-registcr (input to ALU) 
MN-register (main storage address register) 
Read-only-storage control register 
Sense amplifiers (for read-only-storage) 
Read-only-storage address register 
R-register (main storage data register) or low 

4 bits of Q register (storage protect feature 
only). 

ALU (arithmetic logic unit) 

Bytes 129, 130, and 131 (decimal addresses) are used 
for log-out when multiplexor channel check conditions 
are detected. Here, if one of the machine check reg­
ister positions is set to a value of one when the multi­
plexor channel check occurs, then byte 129 is set to 
correspond to the. machine check register setting, as 
follows: 

Address 129 
Bit Position 

o 
1 
2 
3 
4 
5 
6 
7 

Check Condition In 
A-register 
B-register 
MN-registcr 
ROS cont~ol register 
Sense amplifiers (for read-only-storage) 
Read-only-storage address register 
R-register 
ALU 

However, if the multiplexor-channel check condition 
does not affect the machine check register, then byte 
129 is set with a catalog number that indicates the kind 
of interface sequence or response (that is, time-out) 
check that is detected in the multiplexor channel. Cata­
log numbers are used by the customer engineer, who 
has listings of these catalog numbers and references to 
the sources of check conditions to which they apply. 

Also, an indicator byte is logged-out in location 130 
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(decimal address) as a result of a multiplexor-channel 
check condition. The contents of this byte are: 

Bit Position 
o through 3 

4 
5 

6 and 7 

Indication 
Accumulated log-out count (that is, indicates 

the number of log-outs that have occurred). 
Set to a value of one, each time a log-out occurs. 
Indicates type of information logged-out in byte 

129. If bit 5 is set to a value of zero, then the 
contents of the machine check register are 
stored in location 129. If bit 5 is set to a 
value of one, then a catalog number is stored 
in byte 129. The catalog number relates to 
the microprogram source of the check con­
dition. 

Binary coded results of interface inspection and 
any necessary reset: 

Bits 6 and 7 
Binary value Indication . 

00 Interface clear at check occur-
rence. 

01 Halt I/O reset required and 
successful 

10 Malfunction reset (selective re-
set) used and successful. 

11 Interface locked up (that is, re-
sets do not function properly). 

Byte 131 contains the unit address of the unit that is 
involved in the check condition on the multiplexor 
channel. 

Bytes 133, 134, and 135 are used for selector-channel 
1 log-out conditions in the same manner as bytes 129, 
130, and 131 are used for the multiplexor channel. That 
is, byte 133 is set with the contents of the machine 
check register or with a catalog number, depending 
upon the type of error that occurred. Byte 134 bit posi­
tions have the same information stored as does byte 
130, but for check conditions on selector-channel one. 
Byte 135 contains the unit address of the unit involved 
in the check condition on selector-channel one. 

Bytes 137, 138, and 139 are used for selector-channel 
2 log-outs. Information in byte 137 is either the contents 
of the machine eheck register or a catalog number, de­
pending upon the check condition involved. Byte 138 
bit positions have the same information as byte 130, but 
for check conditions on selector-channel two. Byte 139 
contains the address of the unit involved in the check 
condition on selector-channel two. 

Reset of any or all parts of the log-out locations is 
determined by programming in the diagnostic program 
used (that is, these areas are not reset automatically 
but must be programmed to reset). 



IBM 2030 System Control Panel 

The System Console information (pages 35 through 43) is obsolete and has been replaced by IBM System/360 
Model 30 Operating Guide, Order No. A24-3373. 

(Pages 36-43 deleted) 35 



IBM 1050 Documentary Console 

The IBM 1052 Printer Keyboard is the basic console 
keyboard printer for the System/360 Model 30. Com­
munication between operator and program is, there­
fore, effected through the 1052. Besides the 1052, a 
variety of IBM 1050 console devices is availahle to in­
crease the flexibility of the system. These devices (in­
cluding the 1052) are attached to the IBM 2030 
Processing Unit through an IBM 1051 Control Unit and 
the 1051 Attachment, which is located in the 2030. 

The maximum number of 1050 console devices at­
tachable through this feature are: 
• One keyboard 
• Two printers 
• One reader (either card or paper tape) 
• One punch (either card or paper tape). 

These devices can be operated separately from the 
2030 (even if CPU power is off) on a 24-hour basis. 
Additional use-rental is not charged for the 2030 while 
the 1050 devices are used in this manner. This kind 
of operation is called off-line -(off-line signifying that 
the 1050 devices are not being used in operations that 
affect the 2030). Off-line operation provides for media 
conversion (such as transferring data from card to 
paper tape), card or paper tape listing or preparation, 
and other 1050 operations that do not depend on 2030 
functions. Interdependent operations between the 2030 
and the console devices are termed on-line operations. 
An example is an operator request for information 
from the 2030 by means of the IBM 1052 Printer Key­
board. 

Additional flexibility is gained through an inexpen­
sive data communications link (when a 1051 model 1 
with the master station feature is used). Here the local 
1050 devices (physically located near the 2030) can ex­
change information with up to 26 remote 1050 termi­
nals. This communication link can be operated off-line 
only. That is, messages sent and received by the local 
1050 devices are not controlled and not sent or re­
ceived by the 2030. The local 1050 I/O devices not 
bcing used in the data communications link can, how­
ever, be operated on-line with the 2030. This opera­
tion can occur at the same time as the off-line data 
communications operation. 

To distinguish between data communications opera­
tions and local operations, we use the terms line loop 
and home loop. Home loop 1050 device operations can 
be on-line to the 2030 or off-line, as already described, 
among the local 1050 devices. Line loop refers to op-
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erations on the communications line. These operations 
can occur only between local 1050 devices and remote 
1050 terminals that all operate off-line to the 2030. 

To summarize: 
1. On-line refers to operations between devices and 

the 2030. 
2. Off-line refers to operations that do not involve the 

2030. 
3. Home loop refers to operations on a local basis, 

either on-line or off-line. 
4. Line loop refers to communications line operations. 

Because the usage of I/O devices can become criti­
cal in time-dependent applications, it is important that 
the programmer fully understands the meanings of the 
terms on-line and off-line. 

Multiplexor Channel Address 
The unit address of the 1050 console is a fixed multi­
plexor channel address. In a 2030 with 8,192 positions 
of main storage, the 1050 console address is IF (hexa­
decimal). System/360 Model 30 Processing Units that 
have 16,384 or more positions of main storage use 
address IF or 5F for the 1050 console (one or the 
other, not both). This arrangement allows for the possi­
bility of two systems connected through the channel 
to channel adapter. For example, if a system with 
16,384 storage positions is connected to a system with 
8,192 storage positions, then the address both systems 
use for the 1050 console is IF. Hence communication 
is provided to a console from eitlrer system. 

If a system has the 224 subchannels feature, then 
the console address can be IF, 5F, or DF (only one, not 
any combination). The 1050 attachment can be selec­
tively aSSigned to be first or last in terms of multiplexor 
channel polling priority. 

Address 09 can also be used in any 2030 for the 1050 
address on the multiplexor channel. (Use of this ad­
dress excludes use of addresses IF, 5F, or DF for the 
1050.) The desired 1050 aadress is set by the Customer 
Engineer at installation 'time. 

Configurations 
All 1050 documentary console devices are attached 
to the 2030 through the 1051 Attachment in the 2030. 
Automatic translation is 'provided between the 1050 
PTTC/EBCD and the 2030 EBCDI code. Alter, dis­
play, and hcxadecimal conversion functions are per­
formed by programming. 



The IBM 1051 Control Unit controls the local 1050 
devices. Within the 1051 are the various 1050 I/O 
adapters, controls, and power supplies. The IBM 1057 
Card Punch is an exception in that it contains its own 
power suply. 

Either of two models of the 1051 can be used with 
the 2030. The 1051 Model N1 (home loop only) pro­
vides for on-line or off-line operation of local 1050 I/O 
components. The 1051 Model 1 also provides for on­
line or off-line operation of local 1050 components on 
the home loop and provides for line-loop operation 
of local 1050 devices with remote 1050 terminals. 
Note: This communication link is off-line to the 2030 only. 

The IBM 1052 Printer Keyboard has all the necessary 
control switches and lights for normal 1050 operations 
only and for operations involving the 1050 and 2030. 
For possible configurations not requiring a 1052, a 1050 
switch unit is required. 

Various configurations of IBM 1050 devices with the 
2030 are possible. Three examples of the configurations 
are presented here. 

• Basic printer keyboard 

• Maximum home loop 
• Off-line communication (line loop). 

Basic Printer Keyboard Configuration (Figure 22) 

This configuration operates on-line with the 2030 or 
off-line except when the 2030 is in an emergency 
power-off condition. 

Note: All configurations can operate off-line, even with normal 
power off. If the 2030 emergency-pull switch is operated, power 
to 1050 documentary console devices is lost. However, the CE 
can bypass the emergency-pull switch so that 1050 devices can 
be operated with the emergency-pull switch operated. If 1050 
devices are so operated, in emergency-pull bypass, power is 
dropped to these devices when the emergency-pull ·switch is 
reset by the CEo Here, the CE must return the 1Q50 devices 
out of emergency-pull bypass mode. 

Maximum Home-Loop Configuration (Figure 23) 

With this configuration, the program can select and 
read from a 1054 or 1056 reader. Also, the following 

2030 - 1051 Model Nl 1052 
Processing (Home-Loop Only) - Printer 

Unit - Keyboard 

Figure 22. Basic Printer Keyboard Configuration 

2030 
Processing 

Unit 

1054 Paper 
Tape Reader 1053 

or Printer 
1056 Card 

Reader 

1 t 
1051 Model N1 

(Home-Loop Only) 

1 
1055 Paper 
Tape Punch 

or 
1 057 Card Punch 

1 
1052 

Printer 
Keyboard 

Figure 23. Maximum Home-Loop Configuration 

operator-initiated inputs to the 2030 can be accom­
modated: 

1. Keyboard to 2030. 

2. 1054 Paper Tape Reader to 2030. 

3. 1056 Card Reader to 2030. 

4. Split input to 2030. That is, data is entered from 
the keyboard alternately with data from the 1054 
or 1056 all in a single read operation. 

If the 1050 Home Component Recognition feature is 
used, the program can select one or any combination 
of the three types of outputs (1052, 1053, and 1055 or 
1057, for example). It can change the output selection 
any place in the data stream during any single write 
operation. The program can change ribbon color and 
line-feed spacing at any point in the data stream when 
the 1051 Automatic Ribbon Shift and Line Feed Select 
feature is installed. 

This complete 1050 system can operate off-line, 
performing any normal 1050 home-loop operations not 
requiring the 2030. 

Off-Line Communications Configuration (Figure 24) 

The home-loop and line-loop communications func­
tions shown in Figure 24 can be performed simultane­
ously if the same I/O component is not required by 
both loops. 
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2030 
Processing 

Unit 

1054 
or 

1056 

Home Loop 

----I .... Normal Loop Assignment (Probable) 

1055 
or 1053 

1057 

--, 
1051 Modell I 

I To .... 1.---..... Remote 
I 1050's Line Loop 

I ----------r-' 
I 
I 
I 

1052 
Printer 

Keyboard 

----- Alternate Loop Assignment ® Switch Control (Position of ® on this diagram indicates function 
but not necessarily physical location of switch). 

Figure 24. Off-Line Communications Configuration 
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IBM 1050 Lights, Switches, and Functional Keys 

The following describes the 1050 lights, switches, and 
functional keys for on-line 1050 home-loop operation. 

The Keyboards shown in Figures 25, 26,27, and 27.1 
indicate graphics controlled by particular keys. The actual 
keyboards, however, do not show the lower-case alphabetic 
characters. The IBM 1050 Keyboard Printer models that 
can be used with System/360 Model 30 are: 

1. Model 3 (Figure 25) is used whenever the IBM 1051 
Model 1 Control Unit is used in the console con­
figuration. 

2. Model 5 (Figure 26) is used with the IBM Model 1051 
N 1 Control Unit when 1050 I/O components or features 
requiring switches (in addition to the 1052 printer key­
board) are used in the system. 

3. Model 6 (Figure 27) is ~sed with the IBM 1051 
Model Nl. Model 6 does not provide the switch­
control capability for adding other 1050 I/O devices 
or features that require switches. 

The 1052 Model 6 can be obtained only on an "as 
available" basis. (See your IBM representative.) 

If the Systems Console Attachment Feature is in­
stalled in the 1051 Model N1 and in the 1052 Model 
6, certain functions are inoperative: 

a. When a command is sent to the Model 6 to tab, 
backspace, or line feed, the Model 6 spaces. 

b. No action occurs when a ribbon shift and line 
feed select is reccived by the Model 6. 

c. Tab, backspace, and line feed keys do not func­
tion. 

Any programs that provide for any of these func­
tions will operate, but the functions will not be 
performed. 

4. The 1052 Model 8 (Figure 27.1) is used with the mM 
. 1051 Model N1 and replaces the 1052 Model 6 as 

the standard console keyboard. Model 8 provides 
the basic mechanisms and functions necessary in a 
system console environment. This model provides 
switch control for the basic IBM 1052 Printer-Key­
board, but it does not provide the capability for 
adding other 1050 I/O devices or features that 
require switches. The 1052 Model 8 uses only the 
commands used by the 1052 Model 6. Therefore, no 
additional coding is necessary to support the 1052 
Model 8. 

The Tab, Backspace, and Line-feed keys are 
blank, and the functions associated with these keys 
are not provided in the 1052 Model 8. Also, no ac­
tion occurs when a ribbon shift and line feed select 
is received by the 1052 Model 8. Any problem pro­
gram written to control these functions operates 
with Model 8, even though the functions are not 
performed. Whenever one of the codes representing 
one of these functions is sent to the Model 8, a 
space with no printing occurs. Prefix codes are ac­
cepted by the 1051 with attached 1052 Model 8, but 
both the prefix character and the printable character 
in the prefix sequence are ignored. 

The following items are standard on the ModelS: 

a. A 13Ys inch pin-feed platen, 

b. A 12Y2 inch (maximum) printing line, 

c. Six lines per inch line-feeding, and 

d. Character spacing of ten per inch. 

No additional special features are available for the 
Model 8. 

Also, the following functions and manual controls 
are removed or inoperative on the Model 8: 

a. Left and right margin set (the left and right mar-
gins are fixed), 

b. Single-double index lever, 

c. Paper release bar, 

d. Tab clear-set lever, 

e. Ribbon shift lever, 

f. End~of-line bell, and 

g. Pressure feed rolls 

The Systems Console Attachment Feature is re­
quired (in the 1051 Model N1) to attach a 1052 
Model 8. 

CPU Connect Switch 

CPU On: In the CPU-OIl position, this switch con­
nects the 1050· to the CPU. If all dc power is on in 
the 1051 when this switch is thrown to the ON posi­
tion, a 1050 operational Signal results. A transition 
from 1050 not-operational to 1050 operational ini-
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tiates a 1050 ready interrupt with the device-end bit 
on in the Channel Status Word (CSW). 

CPU Off: In the OFF position, this switch takes the 
1050 system completely off-line. Any 1050 read or 
write commands are then rejected with condition 
code 3 (device not operational). When the CPU 
connect switch is returned to the home or ON posi­
tion, a ready condition interrupt with device-end 
status is initiated. 

Request Key 

Pressing the request key causes an attention status to 
be established in the 1051 attachment. The 1051 at­
tachment holds this attention status until the 1051 
attachment becomes idle and available, at whiCh time 
an attention interrupt is initiated in the CPU. 

Proceed Light 

The proceed light indicates that the 1051 attachment 
channel is available for operator-initiated keyboard 
and/or Reader-2 (that is, the other attached card or 
paper-tape reader, not the 1052) input through the 
1051 home loop. When the proceed light is on, the 
keyboard is unlocked and an interlock is removed from 
Reader 2. 

System Program/Duplicate Switch 

Program Position: Two-character program-control se­
quences from any source cause the proper compo­
nent control. The two-character sequences are not 
printed or punched. During a read command, neither 
character of a two-character control sequence is 
stored. 

With the 1051 Home Component Recognition 
feature, an output other than the first printer must 
have its home-component-recognition latch turned 
on by a two-character program control sequence as 
well as having its assignment switch in the HOME 

position to satisfy the output select and ready inter­
lock to the 1051 attachment during write commands. 

Duplicate Position: With this switch in the DUPLICATE 

position-

l. Manual component assignment is required, and 
the 1051 Home Component Recognition special 
feature is not effective. 

2. The preflx code is not printed or stored, but it is 
punched. The following numeric or alphabetic 
character is then stored, printed, and punched. 
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3. The output select and ready interlock to the 1051 
attachment is not dependent upon any of the out­
put home-component-recognition latches being 
on. 

Auto-Fill Switch (with the 
1051 Auto-Fill Character Generation Special Feature) 

In the ON position, fill characters (idle code) are auto­
matically generated by the 1051 during the execution 
time of printer functions such as new line and tab. 
Write commands are interlocked during the same pe­
riod of time. On read commands, the idle codes are 
not read into storage. 

In the OFF position, fill characters (idle code) are 
not generated. 

System Attend/Unattend Switch (1051 Model 1 Only) 

This switch must be in the ATTEND position for an on­
line operations, or the 1051 will not indicate an opera­
tional condition to the 1051 attachment in the 2030. 

1050 Intervention-Required Light 
(on 2030 System Control Panel) 

This light is turned on whenever a command execution 
is terminated with an intervention-required condition. 
It is reset by the next 1050 read or write command, or 
by a 2030 system reset. 

1050 Request Light (on 2030 System Control Panel) 

This light is turned on whenever the 1050 request key 
on the 1052 is pressed. It is reset when attention status 
is recognized by the attachment and accepted into the 
unit status register. 

I/O Assignment Switches 

The I/O assignment switches transfer the various 1050 
I/O devices to the desired 1050 loop, or they discon­
nect them from the 1050 completely. When the 1050 
home loop is switched to on-line operation (CPU con­
nect switch on), the devices that are to be made avail­
able to the CPU must have their switches in the HOME 

position. 

Alternate-Code Key 

When the alternate-code key is held down while a 
numeric key is pressed on the 1052, a 1050 control 
character is generated. 



Alternate Code-Zero (Cancel): Whenever the alter­
nate code key and the zero key are pressed, a unique 
cancel character is generated that terminates the 
keyboard entry with channel-end, device-end, and 
unit-exception statuses. The cancel character is not 
read into storage. 

Alternate Code-Five (EOB): Whenever the alternate 
code key and the 5-key are pressed, an EOB (End­
of-Block) character is generated. This initiates a nor­
mal end to the keyboard entry. The EOB character 
is not read into storage. The alternate code Six EOT 
(End-of-Transmission) produces the same functions 
as alternate code five (EOB). 

For a description of other standard or optional 1050 
lights, switches, and manual controls refer to IBM 
1050 Operator's Guide,GA24-3125. 
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Commands Initiated by Start I/O 

The following is a list of the 1050 console home-loop 
corrunands executed from start I/O. The CCW com­
mand byte is shown. 

Command 

Read Inquiry 
Read Reader 2 
Write 
Write with Auto New Line 
No-Op 
Sense 

CCW Command Byte 
Bits 0 1 2 3 4 5 6 7 

o 0 0 0 1 010 
000 0 0 0 1 0 
o 0 000 0 0 1 
000 0 100 1 
0000001 1 
00000 100 

The channel functions and checks associated with the 
START I/O instruction ( CAW format checking, CCW 
format checking, etc.) are performed by the normal 
multiplexor channel microprograms. The data transfer, 
status manipulation, 1050 interface control, and con­
trol-unit and device-level functions are performed by 
unique 1050 console microprograms. 

The following command descriptions, in general, 
cover the control-unit or device-level execution of 
initial selection, run or data transfer, and ending pro­
cedures. 

Read Inquiry Command 

This command is normally issued in response to an 
operator-initiated attention interrupt from the 1050 
console. The operator initiates this by pressing the 
request key. 

Initial Selection 

If the 1050 power is off, or the 1050 CPU connect switch 
is in the OFF position (see switch interpretation under IBM 
1050 Lights, Switches, and Functional Keys) or if the attach­
ment is in CE mode, the START I/O instruction is terminated 
with condition code 3 (device not operational). 

If the 1050 power is on, the CPU connect switch is in 
the ON position, and the attachment is in run mode and 
idle: 
1. The read-inquiry command is initiated and the 

operation is terminated with condition code O. 

2. The proceed light is turned on at the 1052. 

3. The 1052 keyboard is unlocked, and a holding or 
interlock condition is removed from Reader 2. 
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Operator Initiation of Inquiry 

When the proceed light comes on, the operator can: 

1. Enter data from the keyboard after making sure 
that the keyboard switch is in the HOME or ON posi­
tion. 

2. Enter data from Reader 2 by pressing the home­
reader start key. The Reader-2 switch must be in 
the HOME or ON position. 

3. Enter split data: in other words, enter data alter­
nately from the keyboard and reader (either paper 
tape or card). 

Either keyboard data or reader data can be entered 
first but for this example let us assume keyboard data 
is entered first. The desired data is entered from the 
1052 keyboard. Data entry from the reader is then 
initiated by pressing the home-reader start key on the 
1052 (the Reader-2 switch on the 1052 must be in the 
HOME or ON position). Once the reader start key is 
pressed, . the 1052 keyboard is locked. Data transfer 
from the reader is stopped and the keyboard is un­
locked by either a reader stop code punched in the 
card (or perforated tape) or by pressing the home­
reader stop key on the 1052. This process can be re­
peated until an ending operation is initiated from 
either the keyboard, reader, or channel. 

Operation Checking 

During the read inquiry operation, the attachment is 
checking for the following conditions: 

1. 1050 power on, and 

2. CPU connect switch on. 

If anyone of these conditions is not satisfied, the 
operation is terminated with an I/O interrupt with 
channel end, device end, and unit check in the CSW. 
A subsequent sense operation indicates intervention­
required (bit 1 of the sense byte). The 1050 interven­
tion-requii'ed light is turned on. 

The keyboard is then locked, the proceed light is 
turned off, and a hold condition is returned to Reader 
2. An automatic carrier return and line feed are at­
tempted to monitoring printers, attempted because 
conditions may prevent the carrier return and line 
feed (for example, 1050 power off). 



End Operation: End of Block Character (Nor.mal End) 

From Keyboard 

The End-of-Block (EOB) character is supplied from 
the keyboard by pressing first the alternate code key 
and then the 5-key while still holding down the alter­
nate code key. EOT (that is, 6-key) functions in the 
same manner as EOB. 

From Reader 2 

For paper-tape reading, the EOB character must be 
punched in paper tape immediately after the last data 
character to be transferred to storage. For card reading, 
the EOB character can be punched in the card or 
generated by the trailing cdge of the card (whichever 
occurs first). 

The EOB character is not read into storage. Chan­
nel-end and device-end status and an interrupt condi­
tion are established. The proceed light is turned off. 
The keyboard is locked. A hold condition is placed on 
Reader 2. An automatic carrier return and line feed is 
initiated to any 1050 printer copying the input. Th~ 
EOT (End-of-Transmission) character (alternate code/ 
6) is an alternative to EOB and functions in the same 
manner as EOB. 

End Operation: CCW Byte Count Zero, No Data 
Chaining (CDA) 

This is a channel-initiated end. If the data was being 
entered from the keyboard, the proceed light is turned 
off, the keyboard is locked, a hold condition is placed 
on Reader 2, and channel-end and device-end status 
and an interrupt condition are established. An auto­
matic carrier return and line feed is initiated to any 
1050 printer copying the input. 

If the data was being read from Reader 2, a channel­
end status and an interrupt condition are established. 
The attachment remains busy until EOB is detected. 
No more data characters are then transferred to stor­
age. If the count was N, and data is from the keyboard, 
the N + 1 character prints (if a printable character) 
but is not transferred to storage. If data was being 
entered from Reader 2, all printable characters up to 
EOB/EOT print (unless the printers are deselected 
or in the bypass mode). 

At EOB, device-end status and an interrupt condi­
tion are established. The proceed light is turned off. 
The keyboard remains locked. A hold condition is 
placed on Reader 2. An automatic carrier return and 
line feed is initiated to any 1050 printer copying the 
input. 

End Operation: Cancel Operation 

A cancel operation can be initiated from the keyboard 
during a read inquiry at any time after the proceed 
light comcs on, provided the keyboard still has control 
(the reader start key has not becn pressed). A cancel 
operation is executed by pressing the alternate code 
key and the zero key while still holding the alternate 
code key down. 

The read inquiry operation is then terminated. Chan­
nel-end, device-end, and unit-exception status and an 
interrupt condition are established. The proceed light 
is turned off. The keyboard is locked, a hold condition 
is placed on Header 2, and an automatic carrier return 
and line feed is initiated. The cancel character is not 
transferred to storage. Programming determines what 
is done to the data characters transferred to storage 
before the cancel charade)' is generated. 

Read Reader 2 Command 

This read command is a non-operator solicited read 
command directed specifically to Reader 2. 

Initial Selection 

If any of the following conditions exist, the START I/O 

instruction is terminated with condition code 3 (device 
not operational): 

1. 1050 power off or 1050 CPU connect switch off. 

2. Reader-2 switch is not in the HOME or ON position, 
or Reader-2 interlocks are not satisfied. 

3. Attachment is in the CE mode. 

If the above conditions do not exist (1050 is opera­
tional and Reader 2 is selected and ready), the read­
reader-2 command is accepted and initiated and: 

1. The START I/O instruction is terminated with condi­
tion code O. 

2. Reader 2 is automatically started. 

3. The keyboard remains locked. 

Operation checking 

During the read-reader-2 operation, the attachment is 
checking for the following conditions: 

l. 1050 power on; 

2. CPU connect switch on, 

3. Reader-2 switch ON or HOME, and Reader-2 inter­
locks satisfied. 
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If any of these conditions are not satisfied, the opera­
tion is terminated with channel-end, device-end, and 
unit-check. Intervention required is presented in bit 1 
of the sense byte if a subsequent sense operation is 
executed. The 1050 intervention-required light is 
turned on. Reader 2 is stopped without advancing to 
the EOB character. An automatic carrier return and 
line feed are attempted to any 1050 printers selected to 
copy the input. 

End Operation 

1. End of Block (EOB) Character. For paper tape, the 
EOB character must be punched in paper tape. For 
cards, the EOB character can be punched in the 
card or is generated by the trailing edge of the card 
(whichever occurs first). 

The EOB character is not read into storage. Chan­
nel-end and device-end status and an interrupt con­
dition are established (assuming no command chain­
ing). Reader 2 is stopped and a hold condition is 
returned to it. The keyboard remains locked. An 
automatic carrier return and line feed is initiated 
to any 1050 printers selected to copy the input. EOT 
functions in the same manner as EOB. 

2. CCW Byte Count Zero (No CDA). This is a chan­
nel-initiated end. A channel-end status and an inter­
rupt condition are established. The attachment re­
mains busy until EOB is detected. No more data 
characters are then transferred to storage. 

At EOB, device-end status and an interrupt con­
dition are established. Reader 2 is stopped and a 
hold condition is returned to it. The keyboard re­
mains locked. An automatic carrier return and line 
feed are initiated to any 1050 printers selected to 
copy the input. 

Write Commands 

Initial Selection 

If any of the following conditions exist, the START I/O 

instruction is terminated, rejecting the write command 
with condition code 3 (device not operational): 

1. 1050 power is off or 1050 CPU connect switch is 
off. 

2. The attachment is in CE mode. 

If the foregoing conditions do not exist (1050 is opera­
tional and home-loop is on-line), the write command 
is accepted and initiated and: 

l. The START I/O instruction is terminated with condi­
tion code O. 
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2. The keyboard remains locked. 

3. A hold condition is maintained on Reader 2. 

Operation Checking 

During write operations, the attachment is checking 
for the following conditions: 

1. 1050 power on, 

2. CPU connect switch on, 

3. Any output selected and ready. 

If any of these conditions are not satisfied, the opera­
tion is terminated with the channel-end, device .. end, 
and unit-check. A subsequent sense operation indicates 
intervention required (sense bit 1). If card punching 
was in progress, the card is not released. An automatic 
carrier return and line feed are attempted to any 1050 
printers selected to copy. 

End Operation 

The end operation is initiated by the CCW byte count 
going to zero. Channel-end and device-end status and 
an interrupt condition are established (assuming no 
command or data chaining). If an automatic carrier 
return and line feed was specified in the write com­
mand, it is initiated to any 1050 printer selected to 
copy. 

If a card punch was selected, one of the following 
must be provided at the end of the data field by the 
program to release the last card: 

1. EOB character (pluggable option in the 105'7 to 
function - release - but not punch, or function­
release - and punch in the card). 

2. A prefix character followed by an H. 

Carrier Return 

When operating on-line, if the carrier reaches the right 
margin without a carrier return signal from the pro­
gram, the carrier returns automatically and a single 
line feed occurs. Printing is suppressed during the 
carrier return. 

Sense Command 

There are no 1050 conditions to be tested for accept­
ance of a sense command. The sense byte is assembled 
by the attachment and is transferred to storage, and 
the operation is terminated. Channel-end and device­
end status and an interrupt condition are established. 



Sense Byte 

Bit Condition 

o Command Reject - a command not valid to the 
1050 console was detected during the previous 
START I/O instruction, or an attempt was made to 
command-chain. 

1 Intervention Required - The previous command 
could not be performed or completed, and some 
type of manual intervention is required. Condi­
tions such as the folloWing cause intervention 
required: 
1. 1050 power is off. 
2. No output device is selected or ready (write 

command). 
3. CPU connect switch is off. 
4. Attachment is in CE mode. 
5. Reader-2 is not selected and ready (read 

Reader-2 command). 
6. Attend/unattended switch is in UNATTEND po­

sition (1051 Modell only). 

2 Bus-Out Check - Not used. 

3 Equipment Check - A data error was detected 
during a read operation, or an equipment mal­
function was detected. 

4-7 Not used. 

NO OP Command 
The NO OP is a control-immediate-type command that 
performs no 1050 attachment or device level function. 
If the subchannel and 1050 attachment are not busy, 
the NO OP is executed. No additional 1050 attachment 
or device level checking is performed (that is, the 1050 
need not be operational for the NO OP to be executed). 
If the command chaining flag is not on, condition code 
1 is set and channel end and device end statuses are 
presented in the channel status word (CSW). If the 
command-chaining flag is on, condition code 0 is set 
and chaining is subsequently attempted to the next 
command. 

1057 Considerations 
The 1057 remains in upper- or lower-case mode at the 
end of each operation, depending upon the case of the 
last character punched. If the 1057 is left in upper-case 
mode (at the end of an operation) and the first char­
acter of the next write command is a lower-case 
character, the 1057 punches the intended lower-case 
character in upper-case code. 

Therefore, programs should be written so that the 
last character of each· message is known. Alternately, 
a downshift character may be entered as the first char­
acter of each message. 
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Home Component Recognition 

This function requires the Home Component Recogni­
tion feature in the 1051. With the Home Component 
Recognition feature and the 1051 program duplicate 
switch in the PROGRAM position, the program can select 
and deselect any combination of 1050 output devices 
in the home loop and change the selection at any point 
in a given write operation. 

Write Commands 

With the Home Component Recognition feature in the 
1051, the write commands function as follows. 

Initial Selection Initiated by Start I/O Instruction 

Printer 1 (either 1052 or 1053) is- automatically se­
lected. 

Execution of Write Commands 

If the write data is to be directed to an output device 
or devices other than Printer 1, the initial data bytes 
must consist of the required prefix-character numeric­
character (recognition codes) sequences to turn on the 
desired output devices followed by prefix character 
and numeric 5 to turn off Printer 1. 

As an example, assume the output data is to be 
copied on Printer 2 and Punch 2. 

-The output data, then, is: Prefix 2 Prefix 4 Prefix 5 
TEXT. Printer 1 is turned off by the Prefix 5 sequence. 
The text output is copied by Printer 2 and Punch 2. 

If the write data is to be directed to another output 
device or devices in addition to Printer 1, the initial 
data bytes must consist of the required prefix character 
numeric-character sequences to turn on the desired 
output devices. 

As an example, assume the output data is to be 
copied on Printer 1 and Punch 2. 

The output data is Prefix 4 TEXT. The text is copied 
by Printer 1 and Punch 2. 

Output-device switching can be initiated at any 
point within the data stream of a given write com­
mand regardless of data chaining. The new output 
devices must be prefixed on before all of the previous 
output devices are prenxed off. 

Output-select and ready-testing are performed dur­
ing the execution of all write commands. If at any 
point during the execution, no output device indicates 
select and ready (not switched to HOME or ON, home-
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component-recognition latches not on, or interlocks 
not satisfied), the operation is terminated with unit­
check status. 

End Operation 

At the end of each write command, all 1050 output 
devices are deselected (all output home-component 
select latches are reset off). 

Read Inquiry Command 

With the Home Component Recognition feature active 
in the 1051, the read inquiry command functions as 
follows. 

Initial Selection Initiated by Start I/O Instruction 

Printer 1 (either 1052 or 1053) is automatically se­
lected for monitoring. 

Execution of Read Inquiry Command 

If the operator desires another or an additional output 
to monitor during·the inquiry operation, he can: 
1. Prefix outputs on and off from the keyboard before 

entering data, or 
2. Put the PROG/DUP switch in the DUP mode and manu­

ally switch-select the desired monitoring outputs. 
(He must return the switch to program mode be­
fore entering EOB.) 

If the operator presses the home reader start key to 
enter his inquiry from Reader 2, the adapter continu­
ously tests for Reader 2 select-and-ready during that 
portion of the inquiry operation. 

End Operation 

At the end of each read inquiry command, all 1050 
output devices are deselected. 

Read Reader-2 Command 

With the Home Component Recognition feature active 
in the 1051, the read reader-2 command automatically 
selects Printer 1 for monitoring the input. If no moni­
toring is desired, the prefix sequence to deselect the 
printer must be punched in the first card for each com­
mand or the Printer 1 assignment switch must be 
turned off. 



Off-Line 1050 Functions 

Home Component Recognition operates in its normal 
manner when the 1050 is operated off-line. 

IBM 1050 I/O Prefix Selection 

Printer 1 on 
Printer 2 on 
Punch 2 on 
Printer 1 off 
Printer 2 off 
Punch 2 off 

>IIRibbon Shift up 
>IIRibbon Shift down 
>IISingle-Line Feed 
>IIDouble-Line Feed 

Prefix 1 
Prefix 2 
Prefix 4 
Prefix 5 
Prefix 6 
Prefix 8 
Prefix A 
Prefix B 
Prefix C 
Prefix D 

>IIRequires Automatic Ribbon Shift and Line Feed Select feature 
in the 1051. 

Note: When the 1050 is operating on-line, Reader 1, Reader 2, 
and Punch 1 are always automatically selected ON. 
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Miscellaneous Operations 

Write to Card Punch 

It is possible to execute one or multiple chained or 
unchained write commands to the same card. If a 
write command of N characters (N <80) is issued and 
the last character is not an EOB character, N columns 
are punched and the card stops in the punch station 
in position to punch the N + 1 column. 

The last write command to any given card must 
include an EOB character (in the data stream) after 
the last character to be punched to release the card. 
In other words, if the last write command consisted 
of M characters to be punched, the M + 1 character 
must be an EOB and the CCW count must be M + 1. 

It is also possible to punch multiple cards during a 
single write com-mand with or without data chaining. 
For example, assume that the write-data stream con­
sisted of N characters-EOB-M characters-EOB, 
etc. N characters would be punched in the first card, 
and M characters would be punched in the second 
card, etc. The attachment would be interlocked to pre­
vent writing by the 1051 during the release of one 
card and the registering of the next card. 

As alternatives to the EOB character, either the 
EOT character or the Prefix H control sequence also 
causes the card to be released. 

On the standard card punch, a patch panel access­
ible to the customer engineer permits assignments of 
the 1050 control codes as a group to perform as fol­
lows: 

1. Function only, 

2. Punch only, 

3. Function and Punch, 

4. No action. 

The Operator Panel special feature for the card 
punch allows the above-mentioned assignments on an 
individual control character basis by the customer. 

Operations Terminated by Intervention 
Required 

If the execution of a command is terminated by an 
intervention-required status: 

1. An automatic carrier return and line feed is at­
tempted but may not be executed to monitoring 
printers. 
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The carrier may have to be returned from the 
keyboard off-line after removing the cause of the 
intervention-required condition and before return­
ing the 1050 to on-line operational. 

2. If paper tape was being read, the paper tape reader 
stops within the record being read. The paper tape 
must be manually repositioned after removing the 
cause of the intervention-required condition and 
before returning the 1050 to on-line operational. 

3. If cards were being punched or read, the punch or 
reader stops within the card being processed. The 
cards must be manually relcased or ejected. 

Test I/O 

If 1050 power is off, the CPU connect switch is off or 
the attachment is in CE mode, the test I/O command 
results in condition code 3 (device not operational). In 
all other respects, test I/O is executed as generally 
defined in IBM System/360 Principles of Operation, 
GA22-6821. 

Halt I/O 

Keyboard Entry 

If a halt I/O command is executed during a keyboard 
entry, the operation is terminated immediately. The 
keyboard is locked, and the proceed light is turned off. 
Channel-end and device-end status are established and 
an automatic carrier-return and line feed is initiated. 
Any chaining Hags are turned off. 

Write 

If a halt I/O command is executed during a write com­
mand, the current write command is terininated imme­
diately. Channel-end and device-end status and an 
interrupt condition are established. An automatic car­
rier return and line feed are initiated. Any chaining 
Hags are turned off. 

Read from Reader 2 

If a halt I/O command is executed during a read com­
mand, the data transfer is terminated and channel-end 
status and an interrupt condition are established. The 



attachment and 1050 remain busy until the normal end 
of media is reached, at which time device-end and an 
interrupt condition are established. Any chaining flags 
are turned off. An automatic carrier return and line 
feed are initiated to any monitoring printers. 

Condition Code Settings for 
1050 Documentary Console 

Figure 28 indicates the condition code settings that are 
dependent upon the command issued and the condition 
of the 1050. 
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I~NDITION_ SUB CHANNEL 

1050 and Attention or Device-
Idle and End Status Stored in ATTACHMENT 

INSTR~CTlON ~ Available Attachment and 
Pending 

START I/o 

READ RD 2 0 1 (b) 

READ INQ 0 

I 

WRITE 0 

NO-OP ('Nith no 1 (a) 
CMD Chaining) 

NO-OP {'Nith CMD 
Chaining} 0 

SENSE 0 

C".l 
0 
!j 
en 
0 
(;"" TEST I/o 0 1 (d) 

HALT I/O 1 (i) 1 (i) 

Notes: 

(a) Device-end and channel-end unit status in CSW. 

(b) Busy (+ attention or device end) status in CSW. 

(c) Busy unit status alone status in CSW. 

(d) Attention or device-end unit status in CSW. 

(e) Conditi0n not tested as part of instruction execution. 

SUBCHANNEL AVAILABLE SUBCHANNEL NOT AVAILABLE 

Busy Searching 
For Device End 

1 (c) 

1 (c) 

1 (i) 

CPU Connect Switch Reader-2 Not 
Attention or Ready 

Off or 1050 Power Condition at 1051 Interupt Status 
Selected and Command 

Off or Attachment I nterface But Not 
Invalid 

Busy Stored in 

In CE Mode 
Ready Yet Stored in Attachment 

Unit Status 

3 3 o (f) 1 (g) 2 2 

3 o (e) 

3 o (e) 

I (a) o (e) 

0 o (e) 

0 o (e) 

3 o (e) 1 (d) N.A. 2 1 (h) 

3 1 (i) 1 (;) N.A. 1 (i) 1 (i) 

(f) Request condition is stored until the attachment becomes idle and available 
again, and attention status can be established. 

(g) Unit-check unit status in CSW and command reject in sense register. 

(h) Channel-end status alone or in combination with other unit-status bits 
(device end, unit check, unit exception) in CSW. 

(i) All-zero status stored in CSW. Final status will be presented subsequently. 

N.A. = Not applicable 

Interupt Status 
Stored in 
Channel 

2 

1 (h) 

0 



The following automatic translation is performed be­
tween the PTTC/EBCD (Perforated Tape and Trans­
mission Code/Extended Binary Coded Decimal) and 
the System/360 EBCDI code. For the PTTC/EBCD 
code refer to Figure 29. 

Input 

The following codes are translated on input: 
26 Lower-case alphabetic (a through z) 
26 Upper-case alphabetic (A through Z) 
10 Numeric (0 through 9) 
26 Special graphics #@/,-$&.=<;:%'>~)"(¢?+ 

1-1-' 
4 Printer control codes (line feed, new line, tab, 

backspace) 
1 Spacelblank 

93 Total 
All other 1050 control codes are deleted and not 
entered into storage. 

Output 

The following codes are translated on output: 
26 Lower-case alphabetic (a through z) 
26 Upper-case alphabetic (A through Z) 
10 Numeric (0 through 9) 
26 Special graphics #@/,-$&.=<;:%'>~)"(¢?+ 

-11--, 
1 Space/blank 

-12..1050 Control codes 
105 Total 

Codes (1050) 
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UPPER CASE LOWER CASE 

PTTC/EBCD PTTC/EBCD 

Character B A 8 4 2 1 Character B A 8 4 2 I 

Space Space 
A B A 1 a B A 1 
B B A 

I 
2 

C B A 2 1 
D B A 4 

b B A 2 
c B A 2 1 
d B A 4 

E B A 
I; 

4 I e B A 4 1 
F B A 4 2 f 8 A 4 2 
G B A 4 2 1 9 8 A 4 2 I 
H B A 8 h B A 8 
I B A 8 I i B A 8 1 

J B 1 i 8 1 
K B 2 k 8 2 
L B 2 1 I 8 2 I 
M B 4 m B 4 
N B 4 1 n B 4 1 

0 B 4 2 0 B 4 2 
P B 4 2 I 
Q B 8 

p B 4 2 1 
q B 8 

R B 8 1 r B 8 1 
S A 2 s A 2 

T A 2 1 t A 2 1 
U A 4 u A 4 
V A 4 1 v A 4 1 
W A 4 2 w A 4 2 
X A 4 2 I x A 4 2 1 

Y A 8 
Z A 8 I 

y A 8 
z A 8 1 

+ B A & B A 
-. B A 8 2 1 B A 8 2 1 

B - B -
! B 8 2 1 $ B 8 2 1 , A @ A 
? A 1 / A 1 
I A 8 2 1 , A 8 2 1 

= 1 , 8 2 1 
--t'---

< 2 
; 2 I 

1 1 
2 2 

: 4 
% 4 1 

3 2 1 
4 4 

I 4 2 5 4 1 
-

> 4 2 1 6 4 2 
* 8 
( 8 I 
) 8 2 

7 4 2 1 
8 8 
9 8 1 

" 8 2 I 0 8 2 
-- - --- ----- ---

PF (punch Off) B A 8 4 PF (Punch Off) B A 8 4 
HT (Horizontal Tab) B A 8 4 I HT (Horizontal Tab) B A 8 4 1 
LC (Lower Case) B A 8 4 2 LC (Lower Case) B A 8 4 2 
DEL (Delete) B A 8 4 2 1 DEL (Delete) B A 8 4 2 1 
RES (Restore) B 8 4 RES {Restore} B 8 4 

NL (New line) B 8 4 1 NL (New Line) B 8 4 1 
BS (Backspace) B 8 4 2 BS (Backspace) B 8 4 2 
IL (Idle) B 8 4 2 I IL (Idle) B 8 4 2 1 
BYP (Bypass) A 8 4 BYP (Bypass) A 8 4 
LF (Line Feed) A 8 4 I LF (line Feed) A 8 4 1 

1--- -.-
EOB {End of Block} A 8 4 2 EOB (End of Block) A 8 4 2 
PRE (Prefix) A 8 4 2 1 PRE (Prefix) A 8 4 2 1 
PN (Punch On) 8 4 PN (Punch On) 8 4 
RS (Reader Stop) 8 4 1 RS (Reader Stop) 8 4 1 
UC (Upper Case) 8 4 2 UC (Upper Case) 8 4 2 
EOT (End of Transmission) 8 4 2 1 EaT {End of Transmission} 8 4 2 1 

Figure 29. Perforated Tape and Transmission Code/Extended Binary Coded Decimal 
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Extended Binary Coded Decimal Interchange Code (EBCDIC) 

HI .. • Graphic eo Can· Punahld SVateml380 
dKI· trol &vmbols CII,d Iobit 

HI .. • Orephle .. Con· Pun .... 1d SVsteml380 
dIci· t,oI &vmboll CIIrd 8-b1t 

INI EBCDIC Coda Coda I'I1II EBCDIC Coda Coda 

00 12·0·1·8·9 00000000 40 SP no punches 01000000 
01 12·1·9 00000001 41 12.()·1·9 01000001 
02 12·2·9 00000010 42 12.()·2·9 01000010 
03 12·3·9 00000011 43 12'()·3·9 01000011 
04 PF 12-4·9 0000 0100 44 12'()-4·9 01000100 
05 HT 12·5·9 00000101 45 12'()·5·9 01000101 
06 LC 12-6·9 00000110 48 12'()-8·9 01000110 
07 DEL 12·7·9 00000111 47 12.()·7·9 01000111 
08 12-8·9 00001000 48 12'()-8·9 0100 1000 
09 12·1-8·9 0000 1001 49 12·1·8 0100 1001 
OA 12·2-8·9 0000 1010 4A It 12·2·8 0100 1010 
OB 12·3-8·9 0000 lOll 
OC 12-4-8·9 0000 1100 

4B 
<: 

12·3-8 0100 1011 
4C 12-4·8 0100 1100 

00 12·6-8·9 0000 1101 40 ( 12.5-8 01001101 
OE 12·6-8·9 0000 1110 4E + 12·6-8 01001110 
OF CUI 12·7-8·9 0000 1111 4F I 12·7-8 0100 1111 
10 12·11·1-8·9 00010000 50 & 12 01010000 
II ''''·9 00010001 51 12·11·1·9 01010001 
12 11·2·9 00010010 52 12·11·2-9 01010010 
13 11·3·9 00010011 63 12·11·3'9 01010011 
14 RES 11-4-9 00010100 54 12·11-4·9 01010100 
16 NL 11·5·9 00010101 56 12·11·6·9 01010101 
16 BS 11·6·9 00010110 66 12·11-6'9 01010110 
17 IL 11·7·9 00010111 
18 11·8·9 00011000 

57 12·11·7·9 01010111 
68 12·11·8·9 01011000 

19 ,,.,-8·9 00011001 
lA ce 11·2-8·9 00011010 
lB 11·3-8·9 00011011 
lC 11-4-8·9 0001 1100 
10 11·5-8·9 00011101 

59 11·1·8 01011001 
6A t 11·2-8 01011010 
5B $ 11·3·B 01011011 
5e . 11-4-8 01011100 
50 I 11·5·8 01011101 

IE 11-6-8·9 00011110 
IF eU2 11·7-8·9 00011111 

5E i 11·6·8 01011110 
6F -. 11·7·8 01011111 

20 11'()·1-8·9 00100000 60 11 01100000 
21 0·1·9 00100001 61 / 0·1 01100001 
22 ().2·9 00100010 82 11-0·2·9 01100010 
23 0·3·9 00100011 63 11-0·3·9 01100011 
24 BYP 0-4·9 00100100 64 11-0-4·9 01100100 
26 LF 0·5·9 00100101 85 11·0·5·9 01100101 
26 EOB 0-6·9 00100110 
27 PRE 0·7·9 00100111 

66 
% 

11-0-8·9 01100110 
67 11.()·7·9 01100111 

2B 0-8·9 00101000 68 11-0-8·9 01101000 
29 0·1-8·9 00101001 69 O·I·B OlIO 1001 
2A SM 0·2·B·9 00101010 6A 12·11 01101010 
2B 0·3-8·9 0010 lOll 68 0·3·8 01101011 
2C 0-4-8·9 00101100 6C 0-4·8 OlIO 1100 

20 ()'5-8·9 0010·1101 60 - 0·6·8 01101101 
2E 0-6-8·9 00101110 6E > 0·6·8 OlIO 1110 
2F eU3 0·7-8·9 00101111 6F ? 0·7-8 OlIO 1111 
30 12·".O·I.fJ.9 00110000 70 12·11'() 01110000 
31 1·9 00110001 71 12·11-0·1·9 01110001 
32 2·9 00110010 72 12·11·0·2·9 01110010 
33 3·9 00110011 73 12·11·0·3·9 01110011 
34 PN 4·9 00110100 74 12·11·0-4·9 01110100 
36 RS 6·9 00110101 76 12·" ·0·6<9 01110101 
36 ue 6·9 00110110 76 12·11·0·6·9 01110110 
37 EOT 7·9 00110111 77 12·11·0·7·9 01110111 
38 8·9 00111000 78 12·11-0·8·9 01111000 
39 1-8·9 00111001 79 1·8 01111001 
3A 2-8·9 00111010 7A : 2·8 01111010 
3B 3-8·9 00111011 7B # 3·8 01111011 
3C 4-8·9 00111100 
3D 5-8·9 00111101 

7e @ 4·8 01111100 
70 6-8 01111101 

3E 6-8·9 0011 1110 7E .. 6·A 01111110 
3F 7·8·9 00111111 7F .. 7·8 01111111 

Control Charocter Reerellntotio .. S!!!clol Graphic Chorocters 

ACK Acknowledge EOT End of Tranl/Tllilion RES R .. tore 
Cent Sign Minus Sign, Hyph.n BEL Bell ESC Elcop, RS Reader Stop .r Hook 

BS Bockspace ETB End of Transmlilion Block 51 Shift In Period, DecImal Point I Slash y Fork 

BYP Bypall ETC End of T.xt SM Set Mode < Leu-than Sign 
% 

Commo rI Chair 

CAN Concel FF Form Feed SMM 5tort of Manual M .. "'g. ( Left ParenthesIs Perc.nt 

CC C"rIOr Control FS Field Separator SO Shift Out + Plus Sign Underscore 
CR O:",looe R.turn HT Horlzontol Tab SOH Stort of Heading I logical OR, Absolute > Greater-than Sign 
CUI CUltom.r l,k. I IFS Int.rchange File Separator 50S Stort of Significance & Ampersand ? Question Mark 
CU2 Customer Use 2 IGS Interchange Group Separotor SP Space Exclamation Point ; Colon 
CU3 Customer Use 3 IL Idle STX Stort of Text Dollar Sign Number Sign 
DCI Device Control I IRS Interchange Record Separotor SUB Subltltute Asterisk @ At Sign 
DO Device Control 2 IUS Interchange Unit Separator SYN Synchronoul Idl. Right Parenthesis Prime, Apostrophe 
DC3 Device Control 3 LC lower Co,e TM Tape Mark Semicolon Equal Sign 
OC4 Device Control 4 LF Line F.ed UC Upper Cose -. Logical NOT Quotation Mark 
DEL Delete NAK Negative Acknowledge VT V.tical Tab I Left Brocket 

, Bocklla.h 
OLE Dato Link Escape NL New lIne I RIght Bracket A Clrcumfl.x 
OS Dig It S.lect NUL Null 
EM End of Medium PF Punch Off 
ENQ Enquiry PN Punch On 

Figure 30. Extended Binary Coded Decimal Interchange Code (EBCDIC), Part 1 of 2 
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HlIIII' Gr.phlc • Con· Punch.d SVlt.ml38O HeIUl- Gr.phlc • Con· Punched SVat.m!360 
decI· trol 8vmboll Card 8·blt decI· trol Svmboll Card 8-bit 

mel EBCDIC Code Code IFIll EBCDIC Code Code 

80 12·().1-8 10000000 CO 12'() 11000000 
81 • 12'()·1 10000001 Cl A 12·1 11000001 
82 b 12'()·2 10000010 C2 B 12·2 11000010 
83 c 12'()·3 10000011 C3 C 12·3 11000011 
84 d 12.()4 10000100 C4 0 124 11000100 

86 • 12'()·S 10000101 C6 E 12·6 11000101 
86 f 12'()-8 10000110 C6 F 12-8 11000110 
87 II 12'()·7 10000111 C7 G 12·7 1100 0111 
88 h 12'()-8 1000 1000 CB H 12·8 1100 1000 

fi i 12'()·9 1000 1001 C9 I 12·9 1100 1001 

8A 12'()·2·8 1000 1010 CA 12'()·2·8·9 1100 1010 
88 12'()·3·8 1000 lOll CB 12'()·3-8·9 1100 1011 

8C 12'()4·8 1000 1100 CC J' 12'()4·B·9 11001100 

80 12'()·S-8 1000 1101 CO 12·0·6·8·9 11001101 

8E 12'()-8·8 1000 1110 CE Y 12'()·6·8·9 1100 1110 

8F 12'()·7-8 1000 1111 CF 12.Q·7·B·9 1100 1111 
90 12·11-1-8 10010000 00 11.() 11010000 
91 I 12·11·' 10010001 01 J 11·1 11010001 
92 k 12·11·2 10010010 02 K 11·2 11010010 
93 I 12·11·3 10010011 03 L 11·3 11010011 

94 m 12·114 10010100 D4 M 114 11010100 
95 n 12·11·6 10010101 06 N 11·6 11010101 
118 - 0 12·11~ 10010110 06 0 11-6 11010110 
97 P 12·11·7 10010111 07 P 11·7 11010111 
98 q 12·11-8 10011000 DB a 11·8 11011000 

99 r 12·1 HI 10011001 D9 A 11·9 1101 1001 
9A 12·11·2-8 1001 1010 DA 12· 11·2-8·9 11011010 
98 12·11·3-8 10011011 DB 12·11·3-8·9 1101 1011 
9C 12·11-4-8 10011100 DC 12·11·4-8·9 11011100 
90 12·11·6-8 10011101 DO 12·11·6-8·9 1101 1101 

9E 12·11·6-8 10011110 DE 12·11·6-8·9 1101 1110 
9F 12:11.7-8 10011111 OF 12·11·7-8·9 1101 1111 
AO 11'()·1·8 10100000 EO 0·2-8 11100000 
AI 11'()·1 10100001 El 11'()·1·9 11100001 
A2 I 11·0·2 10100010 E2 S 0·2 11100010 

A3 t 11'()·3 10100011 E3 T 0·3 11100011 
A4 u 11'()4 10100100 E4 U 04 11100100 
A6 y 11'()·6 10100101 E6 V 0·6 11100101 
A6 w 11'()~ 10100110 E6 W 0-6 11100110 
A7 x 11.Q·7 10100111 E7 X 0·7 11100111 

A8 V 11'()-8 10101000 E8 y 0-8 11101000 
A9 z 11.Q·9 10101001 E9 Z 0·9 11101001 
AA 11.Q·2-8 10101010 EA 11·0·2-8·9 11101010 
A8 11'().J-8 10101011 EB 11·0·3-8·9 11101011 
AC 11'()4-8 10101100 EC rl 11·04·B·9 11101100 

AD 11'()·S·8 10101101 ED 1!'()·5·B·9 11101101 
AE 11'()-6-8 10101110 EE 11.Q-6·8·9 11101110 
AF 11'()·7-8 10101111 EF 11·0·7-8·9 11101111 
80 12·11.()·1-8 10110000 FO 0 0 11110000 
Bl 12·11.()·1 10110001 Fl 1 1 11110001 

B2 12·11'()·2 10110010 F2 2 2 11110010 
83 12·11-0-3 1011 0011 F3 3 3 11110011 
B4 12·11'()4 10110100 F4 4 4 11110100 
B6 12·11'()·6 1011 0101 Fa a 6 11110101 
B6 12·11'()-6 10110110 F6 6 6 11110110 

B7 12·11'()·7 1011 0111 F7 7 7 11110111 
BB 12·11'()-8 1011 1000 F8 8 8 11111000 
B9 12·11'()-9 1011 1001 F9 9 II 11111001 
BA 12·11.()·2-8 10111010 FA 12·11.Q·2-8-9 11111010 
BB 12·11'()·3-8 1011 1011 FB 12·11'()·38·9 1111 1011 

BC 12·11'()4-8 1011 1100 Fe 12-11.()-4-8-9 11111100 
BO 12·11.()·a·8 1011 1101 FD 12-11'()-6-8·9 11111101 
BE 12·11'()-6-8 1011 1110 FE 12·11'()-6-8·9 1111 1110 
BF 12·11'()·7·8 1011 1111 FF 12·11.()·7-8·9 11111111 

Figure 30. Extended Binary Coded Decimal Interchange Code (EBCDIC), Part 2 of 2 
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Typical Model 30 Algorithms 
Because there is a wide difference in the physical de­
sign of each model CPU, a variety of algorithms (rules 
of procedure for solving recurrent mathematical prob­
lems) are employed for the execution of many Sys­
tem/360 operations. 

Examples of the algorithms for the convert, divide, 
and multiply instnlction executions in the Model 30 
are given. 

Converts 

Binary-to-decimal convert is accomplished by operat­
ing on the binary bits from the high order to the low 
order. Each binary bit is added into the decimal field, 
and then the decimal field is doubled. Thus the high­
est-order binary bit is doubled 31 times, the next bit is 
doubled 30 times, etc., so that each bit has its proper 
weight added into the decimal field. 

Decimal-to-binary conVelt is accomplished by re­
peatedly dividing the decimal field by 16. The remain­
ders of these divisions form the hexadecimal digits of 
the converted number. In both conversion processes 
only the significant digits of the decimal field are acted 
upon so that, in effect, the decimal field gets longer and 
longer as convert-to-decimal progresses and gets shorter 
and shorter as convert-to-binary progresses. In both 
cases, the total time required depends on the number 
.of significant digits in the number being converted. 

Divide 

Fixed-point binary and floating-point divide are ac­
complished by subtracting (or adding) the divisor from 
(or to) the dividend. Before each add or subtract, the 
dividend field is shifted left one bit. Because a non­
restoring process is used, the time required for the 
divide does not depend on the quotient bits that are 
generated. However, some variation in execution time 
is encountered due to sign handling and, in the case 
of floating-point divide, pre- and post-normalization. 

Multiply 

Fixed-point binary and floating-point multiplication in 
the Model 30 make use of a single microprogram loop 
that multiplies a 16-bit factor by a second factor that 

Appendix A 

is 24, 32, or 56 bits long. Half-word multiply uses this 
loop only once to accomplish its 16 X 32-bit multiply. 
Full-word multiply (RR or RX) uses the loop twice to 
accomplish two 16 X 32-bit multiplies. The two 48-bit 
products are then added together (with one shifted by 
16 bits) to form the final 64-bit product. Short floating­
point multiply uses the loop twice to form two 16 X 

24-bit products (in one use of the loop, the 16-bit 
factor has eight bits zero). Long floating-point multiply 
uses the loop four times to form four 16 X 56-bit 
products. 

In the multiply loop, the 16-bit (multiplier) factor is 
held in both single and doubled form. Then successive 
hexadecimal digits of the multiplicand are examined, 
and additions or subtractions are made according to 
the table shown in Figure 31 (Figure 32 for CPU with 
2-microsecond RW cycle). 

Following the additions or subtractions required by 
the multiplicand digit, the partial product is shifted 
right four bits, and the next hexadecimal digit is ex­
amined. The time (C) required to process two hexa­
decimal digits of the multiplicand is 9.8 microseconds 
(13 microseconds for a CPU with a 2-microsecond R\V 
cycle) plus the add or subtract times for the two hexa­
decimal digits. Assuming a uniform distribution of 
values of the hexadecimal digits, the average add/sub­
tract time is 4.6 microseconds (6.1 microseconds for a 
CPU with a 2-microsecond RW cycle) per digit. Thus 
the average value of C is: 9.8 + 4.6 + 4.6 :::; 19 (25.2 
microseconds for a CPU with a 2-microsecond RW 
cycle). However, if both hexadecimal digits in a byte 
of the multiplicand are zero (or in the case when the 
previous operation was a subtract, if both hexadecimal 
digits are F), no additions or subtractions are required 
and a single eight-bit shift of the partial product is 
made. This gives a value of C of 4 microseconds (5 
microseconds for a CPU with a 2-microsecond RW 
cycle). Also, in the case when the 16-bit multiplier 
factor is zero, the partial product is set to zero, result­
ing in a value of C of l.5 microseconds (2 microseconds 
for a CPU with a 2-microsecond RW cycle) for each 
byte of the multiplicand. In terms of this value, C, the 
times are: 
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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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r---

0 X 

X 
X 
X 
X 
X 
X 

1 
2 
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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