










• Figure 12. Operator Controls (Areas B, F, and G) 

off on multisystems, as many as six emergency pull 
switches are interconnected. 

The switch latches in the out position and can be 
restored to its in position by maintenance personnel 
only. 

When the emergency pull switch is in the out posi­
tion, the power-on key is ineffective. 

Interrupt Key 

Pressing this key requests an external interruption. The 
interruption request remains pending if the interrup­
tion is disallowed or the CPU is stopped. Bit 25 in the 
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interruption-code portion of the current psw is made 
one to indicate that pressing the interrupt key is the 
cause of the external interruption. 

The key is effective while power is on the system. 

Load Key 

Pressing this key starts IPL. The loading is from the in­
put device selected by the three load-unit switches. 
Pressing the load key causes a system reset and loads 
the first 24 bytes of information from the input device 
into the first 24 bytes of main storage. 

The key is effective while power is on the system. 



Load Light 

This light is on during IPL; it is turned on when the 
load key is pressed, and is turned off after the loading 
of the new psw has been successfully completed. 

Load-Unit Switches 

Three rotary switches provide the II-bit address of 
the channel and device to be used for initial program 
loading. 

The leftmost rotary switch has eight positions, 
labeled 0-7, and is used to select the channel address. 
The other two are 16-position rotary switches, labeled 
with the hexadecimal characters 0-F, and are used to 
select the subchannel, control unit, and device (see 
"Addressing") . 

Manual Light 

This light is on when the CPU is stopped. Several 
manual controls are effective only when the manual 
light is on. To exit from the stopped state, see "Start 
Key (cpu)." 

Power-Off Key 

The single-disk storage drive ( s) must be individually 
turned off before this key is pressed. Pressing the 
power-off key initiates the power-off sequence of the 
system; about 5 seconds elapse between pressing the 
key and removal of power. 

The contents of main storage (but not protection 
keys in storage) are preserved, provided that the CPU 

is in the stopped state. The general and floating-point 
registers may be affected. 

Power-On Key 

Pressing this key initiates the system power-on se­
quence and causes a system reset. After about 90 
seconds, the sequence is complete; this is indicated 
when the power-on key lights up. 

The system reset is performed in such a manner that 
the system executes no instructions or I/O operations 
until explicitly directed (the normal stopped state). 
The contents of main storage are preserved. 

The power-on key is effective only when the emerg­
ency pull switch is in the normal (in) position. 

Ready Lights (Disk) 

A light turns on when the associated single-disk stor­
age drive is up to full speed, operational, and ready 
for a seek command. Neither this nor the cartridge­
unlocked light is on while the drive is accelerating; 
the drive achieves full rotational speed in 2 minutes 
or less. 

Start Keys (Disk) 

Pressing one of these keys starts the associated single­
disk storage drive motor. If only one drive is installed, 
the disk 0 key is used; if both drives are installed and 
are to be started, the disk 0 and disk 1 keys are used. 

Stop Keys (Disk) 

Pressing one of these keys turns off the associated 
single-disk storage drive motor. If only one drive is 
installed, the disk 0 key is used. If both drives are in­
stalled and are to be turned off, the disk 0 and disk I 
keys are used. 

If a cartridge is to be replaced, it is necessary to 
wait for the drive to come to a complete stop; this is 
indicated when the associated cartridge-unlocked light 
turns on. 

System Light 

This light is on when the CPU usage meter or CE usage 
meter is running. 

When the CE keylock switch is turned off (counter­
clockwise, toward the CPU usage meter) and the sys­
tem is doing productive work, the CPU usage meter 
accumulates time. 

The manual light and wait light indications are in­
dependent of each other; the system light indication 
is a function of both the CPU and I/O states. The fol­
lowing table shows possible conditions when power is 
on: 

SYSTEM MANUAL 

LIGHT LIGHT 

off off 

off off 
off on 
off on 

on off 
on off 
on on 
on on 

Test Light 

WAIT 

LIGHT 

off 

on 
off 
on 

off 
on 
off 
on 

CPU 

STATE 

Rate switch 
on SINGLE 
CYCLE 
Wait 
Stopped 
Stopped, 
wait 
Running 
Wait 
Stopped 
Stopped, 
wait 

I/O 

STATE 

Not working 
Not working 
Not working 

U ndetennined 
Working 
Working 
Working 

This light is. on when a manual control is not in its 
normal position or when a maintenance function is 
being performed for the CPU, including channels and 
storage. 

Any abnormal switch setting on the system control 
panel that can affect the normal operation of a pro­
gram causes the test light to be on. 

The test light does not reflect the state of marginal 
voltage controls. 
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Wait Light 

This light is on when the CPU is in the wait state. Exit 
is only by a new psw, e.g. through external or I/O 

interruption or IPL. 

Operator Intervention Controls 

Areas D, E, and F of the system control panel contain 
most of the controls required for the operator to in­
tervene in normal programmed operation (Figure 13). 
These controls are intermixed with CE controls and 
lights that are located in the same areas. 

Operator intervention provides the system-reset and 
the store-and-display functions. 

-Figure 13. Operator Intervention Controls (Areas D, E, and F) 
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The operator intervention controls are (in alphabet­
ical order) : 

NAME 

Address 
Check Reset 
Data 
Data 
Display 
Floating-Point Precision 
Instruction Counter 
Lamp Test 
MS Address Compare 
PSW Restart 
Rate 
Set IC 
Start (CPU) 
Stop (CPU) 
Storage Select 
Store 
System Reset 

IMPLEMENTATION 

17 toggle switches ( 18 on H44) 
Key 
32 toggle switches 
36 lights 
Key 
Rotary switch 
17 lights (18 on H44) 
Toggle switch 
Rotary switch 
Key 
Rotary switch 
Key 
Key 
Key 
Rotary Switch 
Key 
Key 



Address Switches 

These switches provide a 17- or 18-bit address by 
means of 17 or (for H44) 18 toggle switches, of which 
the four rightmost, labeled GPR, are used to address a 
general (purpose) register; and the three labeled FPR 

are used to address halves of a floating-point register. 
The group of switches as a whole can be used to ad­
dress any word in storage, or to stop the CPU at an 
equal address comparison. The 16 (or 17) high-order 
switches provide an address that can be loaded into 
the instruction counter. Correct address parity is 
generated. 

Although enough switches are provided to address a 
single byte in a 262,144-byte storage, addresses are 
specified by word and not by byte. This means that 
switches 30 and 31 (rightmost) are ignored when the 
toggle switches are used to address storage. 

The address switches can be manipulated without 
disrupting CPU operations and are normally used for: 

Comparison by selecting a 17- (or 18-) bit address 
to be compared with any address in storage. Address 
switch 31 is ignored. The purpose is to stop the CPU 

when the comparison is equal. Example: processing a 
segment of a program to examine the results. This 
function is performed when the MS address compare 
switch is set at STOP. 

I nstruction-C ounter Loading by selecting a 17- (or 
18-) bit address to be loaded into the instruction coun­
ter when the set IC key is pressed. Address switch 31 is 
ignored. The purpose is to set in, or manually branch 
to, the instruction address where the program is to 
start. 

Storage Addressing by selecting a 17- (or 18-) bit 
storage address to either store the word selected· with 
the 32 data switches, or display (on the data lights in 
the center of the panel) the word of data at this ad­
dress. Address switches 30 and 31 are ignored. The 
store or the display key initiates this function when 
the storage select switch is set at MS. 

General Register Selection by selecting a four-bit 
address that identifies a general (purpose) register to 
either store the word selected with the 32 data 
switches, or display (on the data lights) the contents 
of this general register. The store or the display key 
initiates this function when the storage select switch 
is set at GPR. 

ADDRESS-SWITCH SETTING 

GENERAL (0 = nonnal; 1 = down) 
REGISTER 28 29 30 31 

0 0 0 0 0 
1 0 0 0 1 
2 0 0 1 0 
3 0 0 1 1 
4 0 1 0 0 
5 0 1 0 1 

GENERAL 

REGISTER 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

ADDRESS-SWITCH SETTING 

(0 = nonnal;·1 =.down) 
28 29 30 31 
o 1 1 0 
o 1 1 1 
1 000 
100 1 
1 0 1 0 
101 1 
1 1 0 0 
1 101 
1 1 1 0 
1 1 1 1 

Floating-Point Register Selection by selecting a two­
bit address that identifies a floating-point register to 
either store the word selected with the 32 data 
switches, or display (on the data lights) the contents 
of this floating-point register. A third address bit, in 
the rightmost position, identifies which half of the 64-
bit floating-point register is affected. The store or the 
display key initiates this function when the storage 
select switch is set at FPR. 

FLOATING- ADDRESS-SWITCH SETTING 

POINT (0 = normal; 1 = down) 
REGISTER BITS 29 30 31 

0 0-31 0 0 0 
32-63 0 0 1 

2 0-31 0 1 0 
32-63 0 1 1 

4 0-31 1 0 0 
32-63 1 0 1 

6 0-31 1 1 0 
32-63 1 1 1 

Check Reset Key 

Pressing this key resets all error lights on the system 
control panel. 

Data Switches 

These 32 toggle switches (in area D) provide the data 
to be stored in main storage, in a general register, a 
floating-point register, or in the psw. These switches 
are used in conjunction with the address switches, stor­
age select switch, or store key, as described for those 
controls. The number of data switches is sufficient to 
permit storing of a fullword, with correct data parity 
being automatically generated. 

Data lights 
These 36 lights display one of the following, as gov­
erned by the setting of the storage select switch and 
by pressing the display key: 

l. The word of data at the main storage location 
specified by the address switches. 

2. The contents of the general or floating-point reg­
ister specified by the address switches. 
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3. Either half of the current psw. 
All 32 bits and the four associated parity bits are 

displayed, except as described for the psw under 
"Storage Select Switch." 

Display Key 

Pressing this key causes the data lights to display one 
of the following, as selected by the storage select 
switch: 

1. The word of data at the main storage location 
specified by the address switches. 

2. The contents of the general or floating-point reg­
ister specified by the address switches. 

3. Either half of the current psw. (For this function, 
see "Storage Select Switch.") 

When the designated location is not available, the 
displayed information is unpredictable. 

The key is effective only while the CPU is in the 
stopped state. 

Floating-Point Precision Switch 

This rotary switch enables the operator to select 4 
degrees of precision (32-, 40-, 48-, or 56-bit fraction 
length) to be used in the processing of long-precision 
floating-point arithmetic (see Figure 6). 

Instruction-Counter Lights 

These 17 lights (18 for Model H44) automatically dis­
play the 17 (or 18) low-order bits of the instruction 
counter. These bits make up the instruction-address 
part of the current psw. 

Lamp Test Switch 

Pushing this toggle switch down tests the ability of 
all panel lights to turn on. 

MS Address Compare Switch 

This rotary switch is used to stop the CPU on a success­
full address comparison. It has two positions, PROCESS 

and STOP, for the use of operators; the other positions 
are for the use of customer engineers. 

The switch has no effect on CPU operations when it is 
set at the PROCESS position. Setting the switch at the 
STOP position causes the address selected on the ad­
dress switches to be compared with main storage ad­
dresses encountered as the program runs; when they 
match, the CPU enters the stopped state. 

NOTE: Entering the stopped state means that the 
CPU will stop at the end of the current instruction, but 
any interruption allowed and pending will be taken 
before the CPU stops, and any current I/O operation 
will continue to completion. 
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The MS address compare switch can be switched be­
tween the PROCESS and STOP settings without disrupting 
CPU operation other than by causing the address-com­
parison stop. When it is set to any position except 
PROCESS, the test light is on. 

PSW Restart Key 

Pressing this key causes a system reset, which is fol­
lowed by the loading of a psw from location zero 
(bytes 0-7). Processing then starts, automatically, un­
der control of the new PSW, using the instruction at the 
location in the instruction counter. 

Rate Switch 

This rotary switch indicates the manner in which in­
structions are to be performed. The position of the rate 
switch should be changed only while the CPU is in the 
stopped state. Otherwise, unpredictable results occur. 

The switch has three positions: PROCESS, INSN STEP, 

and SINGLE CYCLE. 

When the switch is in the PROCESS position, the sys­
tem starts operating at normal speed when the start 
key is pressed. The test light is on when the rate switch 
is not set to PROCESS. 

When the rate switch is set to INSN STEP and the CPU 

is in the stopped state, pressing the start key causes 
one complete instruction to be performed. All pend­
ing, allowed interruptions are subsequently taken. The 
CPU next returns to the stopped state. When the CPU 

is in the wait state, no instruction is performed but 
pending interruptions, if any, are taken before the 
CPU returns to the stopped state. 

Any type of instruction can be executed with the 
rate switch set to INSN STEP and I/O operations are 
completed to the interrupt point. However, initial pro­
gram loading is completed with ,the loading of the new 
psw before any instruction is performed and the timer 
is not updated while the rate switch is set to INSN STEP. 

The SINGLE CYCLE position is for the use of customer 
engineers. 

Set IC Key 

Pressing this key loads the instruction counter with the 
bits provided by the leftmost 16 (for H44, 17) address 
switches. The 17 (or 18) bits in the instruction counter 
make up the instruction-address part of the current 
psw. The instruction address is entered in bits 47-63 
(or 46-63) of the current. PSW, as shown in Figure 14. 
Bit 63 must be zero; accordingly, the rightmost ad­
dress switch is not used in this function and its infor­
mation is ignored. 

The key is effective only while the CPU is in the 
stopped state. 



o 
System Mask 

Bit 
Position 

0,1, ••• 

7 

8-11 
12 
13 

14 
15 
16-31 
32,33 
34,35 
36-39 

40-45 
46 
47-63 

Interruption Code 

Displayed 
As 

0,1, ••• 

7 

8~11 

12 
13 

14 
15 
16-31 
0,1 
2,3 
4-7 

8-13 
14 
15-31 

-Figure 14. Bits in Program Status Word 

Start Key (CPU) 

Pressing this key starts instruction execution. The first 
instruction address used, when the CPU starts normal 
program execution, is that contained in the instruction 
counter when this key is pressed. 

Pressing the start key after a normal stop causes in­
struction processing to continue as if no stop had oc­
curred. Pressing the start key after system reset, with­
out first introducing a new instruction address, yields 
unpredictable results. 

The key is effective only while the CPU is in the 
stopped state. 

Stop Key (CPU) 

Pressing this key causes the CPU to enter the stopped 
state. The CPU will stop at the end of the current in­
struction, after all allowed and pending interruptions 
have been taken and all current 110 operations have 
continued to completion. The stop key is effective 
while power is on the system. 

Programming Notes 

Pressing the stop key has no effect when a continuous 
string of interruptions is performed or when the CPU 

is unable to complete an instruction because of ma­
chine malfunction. The effect of pressing the stop key 
is indicated by the turn-on of the manual light as the 
CPU stops. 

Instruction Address 

Indication 

(For channel 0, 1, etc.) 1 = I/O interruption allowed, 0 = 
I/O interruption disallowed. 
(For timer, interrupt key, other external) 1 = external 
interruption allowed, 0 = external interruption disallowed. 
Protection key (0000 if no protection feature). 
(A) 1 = USASCII-8 code, 0 = EBCDIC. 
(M) 1 = machine-check interruption allowed, 0 = machine­
check interruption disallowed. 
(W) 1 = wait state, 0 = running state. 
(P) 1 = problem state, 0 = supervisor state. 
Interruption code. 
Instruction length code. 
Condition code for the instruction. 
Each 1 :::; interruption results from the associated program 
exception, each 0 = no interruption results from the associated 
program exception. (The state of bit-position 39also influences 
floating-point addition and subtraction.) 
Inapplicable to Model 44. 
High-order instruction address bit-position for H44. 
Instruction address bit-positions for any Model 44. 

Storage Select Switch 

This rotary switch is used to select a register, storage, 
or PSW, for the purpose of either changing its infor­
mation or displaying its contents. This switch has five 
positions: 

MS - selects main storage. 
CPR - selects general (purpose) registers. 
FPR - selects floating-point registers. 
psw (0-31) - selects bits 0-31 of the current psw. 
psw (32-63) - selects bits 32-63 of the current psw. 

The exact storage location or the particular register 
is identified under "Address Switches." 

To store the 32 bits of data provided by the data 
switches into main storage or a register, the store key 
is pressed. All 32 bits in the location are affected. If 
the display key is pressed, the data lights display the 
word of data indicated by the storage address on the 
address switches, or the contents of the register indi­
cated by the address switches. 

Storing or displaying in the psw positions does not 
involve the address switches. 

On psw 0-31, only bits 0-15 are affected. The inter­
ruption code in bits 16-31 is formed only at the time 
of an interruption and therefore cannot be displayed 
or stored. Also, in a store operation the correct pro­
tection key (or all zeros) must be selected on data 
switches 8-11 to avoid an interruption, even if the pro­
tection feature is not installed. 
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On psw 32-63, bits 32-63 can be displayed but only 
bits 34-63 can be stored. On a store, the ILC bits (32 
and 33) remain unchanged. 

The storage select switch can be rotated without dis­
rupting CPU operations. 

Store Key 

Pressing this key stores the data provided by the data 
switches into one of the following locations, as selected 
by the storage select switch: 

1. The main storage location specified by the storage 
address on the address switches. (Storage protection 
is ignored.) 
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2. The general or floating-point register specified by 
the address switches. 

3. Either half of the current psw. (For this function, 
see "Storage Select Switch.") 

The key is effective only while the CPU is in the 
stopped state. 

System-Reset Key 

Pressing this key causes a system reset. The CPU as­
sumes the stopped state, error lights (if any) are reset, 
and all pending interruptions are eliminated. For other 
particulars, see "System Reset" as previously described. 

The key is effective while power is on the system. 
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CPU (processing unit) 
Description .......................................................................... 5,6 
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State of (see also stopped state, wait state) .................... 43 
U sage meter .......................................................................... 43 

Critical time (waiting time) .......... , ........................................ 35 
Cross-channel interference ........................................................ 34 
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Current PSW .................................................................. 42, 46-48 
Customer Engineering 

Controls and lights """"""""""'''''''''''''''''''''''''''''''' 39,43,44 
Keylock switch ...................................................................... 43 
Meter ...................................................................................... 43 

Cylinders, disk .......................................................................... 11 
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Accesses, HSMPX .................................. .......... ................. ... 34 
Accesses, MPX . .................................................................... 34 
Buffering, HSMPX '''' ........................................................... 37 
Buffering, MPX ............ ............. .......................................... 37 
Chaining (see chaining) 
Cycles .................................................................................... 36 
Lights ................................................................................ 45-47 
Register ............................. " . . . . . .. . . . . . .. . .. ... . . . .. .. . . . . . . . . . . .. . . . . ... . . .. 37 
Switches .............................................................. 39,45,47,48 

Data lights ............................................................................ 45-47 
Data switches ......................................................... 39,45,47,48 
DDC (direct data channel) """"""""""""""",,,,,,,,,,,,,,,,,, 5,7 
Decimal arithmetic instructions ....... """"""""""""""""""'''' 5 
Delay, internal channel ............................................................ 32 
Demand rate for storage cycles .... " .................................. 35,36 
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Addressing of ................................... , ........................ 31,41,43 
Connection to control unit or channel ................ ,............... 30 
Priorities required ............................................. ... 34, 35 
Speed ................................................................................ 29,35 

Device-end status ...................................................................... 33 
Digital/analog output devices .................................................. 32 
Digital input devices """.""""".""."".""."""."""""""""."". 32 
Direct control feature ................................................................ 9 
Direct data channel ................................................................ 5,7 
Disable interval timer switch .................................................... 9 
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Disk 1 key .......... . .................................... " .. .. ... . . . . . .. . . ... 43 
Disk cartridge 

Description ................ .............................. 11,12 
Photos ................................ '" . . . .. . .... ..... ..... . . . .... . . .... . . . .. . . . . . .. 4, 11 
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Emergency pull switch. ... """'"'' ................... 41,42 
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Of I/O instructions .......... 14,17,18,22,23 
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Of standard instructions . . ............. 14,16-18,21-23 

Extension core (core extension) ""'" " ... .. .. .. .. .... 6, 29 
External interruption """"""'" """,,,,,,,,,,,,,,,,,,,,, .... 9,42,44,47 

Fetch protection (see also protection feature) .................. 9, 10 
Floating-point arithmetic 

Fraction length .. " ........................................ ...................... 46 
Guard digits .......................................................................... 13 
Instructions ...................................................................... 12, 13 
Instruction timing formulas """'''''''''''''''''''''''''' 18-21, 24-26 
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