








Storage Protection 

The 2365-12 Processor Storage Unit contains a 
128-key storage protect array. Each key is com­
posed of seven bits plus odd parity and protects 
2048 processor storage locations. 

Each protection key is established by a 'set key' 
instruction. When protection applies to a storage 
ref erence, the protection key is transmitted to 
storage; there, the contents of bits 1 through 4 are 
compared with the contents of the appropriate storage 
protect key. 

Bits 0-3 are the standard 4-bit protection keys. 
Bit 4 is the fetch-protection bit, bit 5 is the reference 
bit, and bit 6 is the change bit. The 4-bit protection 
keys in the PSW and CAW remain unchanged in length. 
The reference bit (bit 5) is set to 1 each time the cor­
responding storage block is accessed fOF storing or 
fetching by a CPU or Channel Controller. The change 
bit (bit 6) is set to 1 each time data is stored in the 
corresponding storage block by a CPU or Channel 
Controller. 

Reference and change recording is always active. 
It is independent of: (1) the supervisor or masked 
state of the CPU, (2) the type of instruction or I/O 
command being executed, and (3) the manner in which 
the address is generated. Hence, references for up-. 
dating or interruption purposes such as the timer, 
channel status word (CSW), or PSW locations are in­
cluded in the reference and change recording. 

The reference and change bits are updated on all 
store or fetch references made to processor storage, 
even if one of the following conditions should occur: 
1. Address parity check 
2. In key parity 
3. Out key parity check 
4. Key mismatch 
5. Cancel instruction 

In a 67-1 system, the 7-bit storage protect feature 
is required on each 2365-2 to provide the additional 
two bits for referenc.e and change recording. This 
feature is not required on the 2365-12s in a Model 
67 -2 system because 7 -bit storage protect is pro­
vided. 

Parti tioning 

The Configuration Unit provides a remote location for 
the 2365-12 partitioning switches. Each CPU and 
Channel Controller interface at the SSU is controlled 
by a unique switch. If communication between the 
SSU and a given CPU or Channel Controller is to be 
prevented, the selection signals are blocked at the 
SSU. The available line to the specific user is also 
disabled, making the storage element unavailable to 
that specific user. 

IBM 2167 CONFIGURATION UNIT 

The 2167 is a free-standing console which provides a 
central location for the switches required for parti­
tioning and miscellaneous control functions. It is 
required in a Model 67-2. Manual switches for the 
following functions are located on the 2167: 
1. Partitioning 
2. Prefix activation 
3. Direct control activation 
4. Floating addressing -- Processor Storage Units 
5. Floating addressing -- Channel Controllers 
The 2167 is available in three models: 

Attachment Capability of 2067 Model 

2167 2067 2365 2846 I/o CU* 
Model CPU Storage CCU 

1 2 2 2 16 

2 2 3 2 16 

3 2 4 2 16 

4 2 8 2 32 

*1/0 CU lists the number of dual-channel interface I/o control 
units that can be partitioned by switches on the 2167; i.e., 
2167 Models 1, 2, and 3 have 16 pairs of partitioning switches 
for I/O control units, and 2167 Model 4 has 32 pairs of I/O control 
unit partitioning switches. Th is is not necessarily a limitation on 
the number of I/o control units possible in a given configuration. 

Partitioning Switches 

A manual partitioning switch is provided on the 2167 
for each partitionable interface in the system. One 
switch is provided for each interface on a core stor­
age unit, each CPU interface to a Channel Controller, 
and each channel interface on dual-channel interface 
I/O control units. Partitioning switches are located 
in the form of a matrix on the panel. The rows and 
columns of the matrix are identified with units. The 
switch controlling a given interface is located at the 
intersection of the column and row identified with the 
two units sharing the partitionable interface (Figure 7). 

The configuration status of all partition able units 
is indicated by the contents of control registers 8 
through 14. When the system has been placed in a 
reconfigurable state (bit 9, control register 6), parti­
tioning switches can be used to change the configura­
tion status. 

Prefix Activation 

One switch to deactivate prefixing is provided per 
CPU. 
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Direct Control Activation 

One switch per CPU is provided to deactivate the CPU 
extended direct control interface; WRITE DIRECT 
is not deactivated. 

Floating Addressing (2365-12) 

A rotary switch is provided for each 2365-12 in the 
system. The setting of this switch indicates the 
starting address of the address interval contained in 
that unit. (A starting address of 0 for the interval 
from 0 to 262,143; a starting address of 262,144 for 
the interval from 262,144 to 524,287, etc.). These 
switches are not interlocked to prevent assignment of 
the same starting address to more than one 2365-12. 

Floating Addressing (Channel) 

One rotary switch is provided for each CPU in the 
system. A switch can assign to the CPU with which 
it is associated either of two Channel Controllers 
(if Channel Controllers are in the system) for standard 
PSW mode operation. Switch assignment is overriden 
when the CPU is in extended PSW mode. 

Parti tioning Sensing 

The capability for sensing the status of the manual 
switches by each CPU is provided in the Configuration 
Unit. The switch status is assembled into 32-bit 
words, which are accessible to the 'store multiple 
control' instruction. A I-bit indicates that the switch 
is such that the corresponding interface is connected. 
A O-bit indicates that the interface is disconnected. 
Parity is provided for each 8-bit byte of the 32-bit 
word. Each CPU senses the partitioning switches in­
dependently. 

Control Register Bit Assignments for Sensing 

Of the 16 control registers that can be accessed by 
the 'load store multiple control' instructions, regis­
ters 8 through 14 reflect, by bit, the manual switch 
settings. These registers can be stored into proces­
sor storage, but cannot be loaded from processor 
storage. Table 5 identifies each register and the 
significance of each bit. 

Table 5. Control Register Bit Assignments 

1. Control Register 8: 

Bit Position* Active Interface (Bit = 1) 

o Processor Storage Unit 1 to CPU 1 

Processor Storage Unit 1 to CPU 2 

2, 3 Unassigned 

4 Processor Storage Unit 1 to CC 0 

5 Processor Storage Unit 1 to CC 1 

6, 7 Unassigned 

8 Processor Storage Unit 2 to CPU 1 

9 Processor Storage Unit 2 to CPU 2 

10, 11 Unassigned 

12 Processor Storage Unit 2 to CC 0 

13 Processor Storage Unit 2 to CC 1 

14, 15 Unassigned 

16 Processor Storage Unit 3 to CPU 1 

17 Processor Storage Unit 3 to CPU 2 

18, 19 Unassigned 

20 Processor Storage Unit 3 to CC 0 

21 Processor Storage Unit 3 to CC 1 

22, 23 Unassigned 

24 Processor Storage Un it 4 to CPU 1 

25 Processor Storage Unit 4 to CPU 2 

26, 27 Unassigned 

28 Processor Storage Unit 4 to CC 0 

29 Processor Storage Unit 4 to CC 1 

30, 31 Unassigned 

*Bit equal to 1 for active interface. 
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Table 5. Control Register Bit Assignments (continued) 

2. Control Register 9: 

Bit Position* Active Interface 

0 Processor Storage Unit 5 to CPU 1 

Processor Storage Unit 5 to CPU 2 

2, 3 Unassigned 

4 P"rocessor Storage Unit 5 to CC 0 

5 Processor Storage Unit 5 to CC 

6, 7 Unassigned 

8 Processor Storage Unit 6 to CPU 1 

9 Processor Storage Unit 6 to CPU 2 

10, 11 Unassigned 

12 Processor Storage Unit 6 to CC 0 

13 Processor Storage Unit 6 to CC 

14, 15 Unassigned 

16 Processor Storage Unit 7 to CPU 

17 Processor Storage Unit 7 to CPU 2 

18, 19 Unassigned 

20 Processor Storage Unit 7 to CC 0 

21 Processor Storage Unit 7 to CC 

22, 23 Unassigned 

24 Processor Storage Unit 8 to CPU 

25 Processor Storage Unit 8 to CPU 2 

26, 27 Unassigned 

28 Processor Storage Unit 8 to CC 0 

29 Processor Storage Unit 8 to CC 

30,31 Unassigned 

*Bit equal to 1 for active interface. 
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Table 5. Control Register Bit ASSignments (continued) 

3. Control Register 10: Processor storage address assignment codes. 

a. Assignments: 

b. 

Bit Positions Starting Address Code for: 

0-3 Processor Storage Unit 1 

4-7 Processor Storage Unit 2 

8-11 Processor Storage Unit 3 

12-15 Processor Storage Unit 4 

16-19 Processor Storage Unit 5 

20-23 Processor Storage Unit 6 

24-27 Processor Storage Unit 7 

28-31 Processor Storage Unit 8 

Possible bit-code combinations for each 4-bit group: 

Rotary Switch Bit Set Floating 
Setting Codes Address Switch 

0000 o to 256K 

2 0010 256K to 512K 

3 0100 512K to 768K 

4 0110 768K to 1024K 

5 1000 1024K to 1280K 

6 1010 1280K to 1536K 

7 1100 1536K to 1792K 

8 1110 1792K to 2048K 

Note: The 4-bit code stored by STORE MULTIPLE CONTROL 
represents address bits 11-14; i.e., bit 13 is on an address 
multiple of 256K bytes; thus, the 4-bit code represents the 
starting address of each unit. 



Table 5. Control Register Bit Assignments (continued) 

4. Control Register 11: 

Bit Position* Active Interface 

0 CC 0 to CPU 1 

CC 0 to CPU 2 

2, 3 Unassigned 

4 CC 1 to CPU 1 

5 CC 1 to CPU 2 

6-15 Unassigned 

16 CPU 1 to only CC 0 

17 CPU 1 to only CC 1 

18, 19 Unassigned 
See Note 

20 CPU 2 to only CC 0 

21 CPU 2 to only CC 1 

22-31 Unassigned 

*Bit equal to 1 for active interface. 

Note: Bit positions 16-31 set by channel controller compatibility 
addressing switches; bit positions '0-15 set by partitioning 
switches. 

5. Control Register 12 (I/O Control Unit Partitioning Sensing): 

Bit* I/O Control Unit Bit* I/O Control Unit 

0, 1 16, 17 9 

2, 3 2 18, 19 10 

4, 5 3 20, 21 11 

6, 7 4 22, 23 12 

8, 9 5 24,25 13 

10, 11 6 26,27 14 

12, 13 7 28, 29 15 

.14, 15 8 30, 31 16 

*Bit equal to 1 for active interface. 

Note: For each control unit, the even-numbered bit defines 
the status of interface I, the odd bit defines interface 2. 

Table 5. Control Register Bit Assignments (contiIiued) 

6. Control Register 13: 

Bit* I/O Control Unit Bit* I/O Control Unit 

0, 1 17 16, 17 25 

2, 3 18 18, 19 26 

4, 5 19 20,21 27 

6, 7 20 22, 23 28 

8,9 21 24, 25 29 

10,11 22 26, 27 30 

12, 13 23 28, 29 31 

14, 15 24 30, 31 32 

*Bit equal to I for active interface. 

Note: For each control unit, the even-numbered bit defines 
the status of interface I, the odd bit defines interface 2. 

7. Control Register 14: 

Bit Position* Indication 

0-21 Unassigned 

22 2167 Power On 

23 Unassigned 

24 Direct Control, CPU I 

25 Direct Control, CPU 2 

26, 27 Unassigned 

28 Prefix, CPU 

29 Prefix, CPU 2 

30, '31 Unassigned 

*Bit equal to I for active indication. 
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SYSTEM CONFIGURATION CHARACTERISTICS 

SYSTEM CONFIGURATIONS 

Three basic configurations are available: the Model 
67-1 for simplex applications, and the Model 67-2 
for half-duplex or duplex applications. 

Figure 8 shows the minimum simplex system 
configuration. The minimum configuration is repre­
sented by solid blocks on the figure. Note that a 
2067-1 Processing Unit and 2365-2 Processor Storage 
Units are used. The Model 67-1 configuration is not 
expandable to a half-duplex or duplex system. How­
ever, the minimum configuration can be expanded as 
shown by the dashed blocks on the figure, by adding 
two 2365-2s, four additional selector channels, and 
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2365-2 
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Processing 
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three additional selector subchannels to the multi­
plexer channel. Additional I/O control units and 
devices are not shown. However, each selector 
channel can attach up to eight I/O control units and 
address up to 256 I/O devices, the basic multiplexer 
channel can attach up to eight I/O control unit and 
address up to 192 I/O devices, and each selector 
subchannel can attach up to eight I/O control units 
and address up to 16 I/O devices. However, TSS/360 
supports magnetic tape and the 1052-7 attached to the 
2870 selector subchannel only. A single magnetic tape 
control unit can recognize all 16 device addresses, 
thereby excluding attachment of other control units 
to the selector subchannel for time sharing systems. 
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Figure 8. Model 67-1 Minimum Configuration 
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The minimum Model 67-2 half-duplex system is 
shown on Figure 9. Note that the 2067-2 Processing 
Unit, 2846 Channel Controllers, 2365-12 Processor 
Storage Units, and 2167 Configuration Units are used 
in Model 67-2 configurations. The half-duplex con­
figuration can be expanded into a duplex system 
(Figure 10) by adding a second 2067-2 Processing 
Unit and a third 2365-12 Processor Storage Unit. 

The minimum configurations reflect the re­
quirements of the program system (TSS/360). Each 
installation must expand this to fit the requirements 
of their facility. 

SYSTEM DA TA FLOW 

Data is transmitted throughout the system along paths 
having number, width, and data-rate capabilities 
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that are designed for efficient information flow and 
for minimum interference. In general, paths are 
widest where data rates are highest. The number of 
paths between major elements of the system is a 
function of the requirement both for simultaneous 
operation and for availability. 

Data is transmitted eight bytes at a time between 
processor storage, the CPU's, and the channels, and 
is transmitted one byte at a time between the channels 
and I/O control units. Parity checking is performed 
throughout the system at the byte level. 

Figures 11 and 12 are data flow diagrams of a 
Model 67-1 and a Model 67-2 system respectively. 
A major difference between these systems is the 
storage BCU function. 

In a Model 67-2 system each CPU and each 
Channel Controller is connected, with separate bus, 
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Figure 9. Model 67-2 Half-Duplex System, Minimum Configuration 
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to each storage unit in the system. For example, a 
system with two CPU's and two Channel Controllers 
has four buses. Each bus can connect to as many as 
eight storage units. Conflicts that occur among the 
several buses connected to each storage unit are re­
solved at the storage unit. Channel Controller re­
quests for storage cycles are given priority over 
CPU requests. Each CPU has a BCU that controls 
the storage bus with which the CPU is associated. 
The Channel Controller performs two types of tasks 
in the Model 67-2 data transfer function: it com­
municates with the storage units, and it serves the 
requests from its channels. In a Model 67 -1 system, 
both tasks are performed by the CPU BCU. 

The channel data path provides for the transfer 
of data between the Channel Controller or CPU BCU 

2167 
Configuration 
Unit 

and the attached channels. This path is eight bytes 
wide, including the associated parity bits. All data 
transfer between the BCU and the attached channels 
is accomplished over a single path; time sharing of 
the path is controlled by the BCU. The definition of 
signals on this path (except signals required for 
establishing priority among channels) is the same as 
for signals on the storage bus. 

All communication between channels and I/O con­
trol units is via I/O interface data buses (one in each 
direction), which are one byte wide. The connection 
between channels and control units is standardized. 
Further information is given in IBM System/360 
Interface-Channel to Control, Unit Original Equipment 
Manufacturers Information, Form A22-6843. 
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Figure 10. Model 67-2 Duplex System, Minimum Configuration 
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SYSTEM CONTROL PANEL 

The system control panel (Figure 13) contains the 
switches and indicators necessary to operate and 
control the system. Switches and indicators are also 
provided for operator intervention and for customer 
engineering operations. 

The operator control sections (sections G and C) 
are located in the lower and upper right portions of the 
system control panel. For monitor control operations, 
an identical control section can be provided on an IBM 
2150 Operator's Console. Operator control sections 
are the same throughout the System/360 line, providing 
operations with compatibility between machines, and 
are described in the IBM System/360 Principles of 
Operation manual. 

Operator intervention controls and indicators 
are located in sections E and F of the system control 
panel. These are described both in the IBM System/ 
360 Principles of Operation manual and in the follow­
ing paragraphs. Appendix A is a summary of all 
system control panel controls and indicators. 

The customer engineer will use all controls and 
indicators; however, many of the controls and indica­
tors located in sections A, B, E, and F are intended 
primarily for customer engineering use, and are not 
functionally described in this publication. 

By the use of the control panel, the operator can 
perform these important system functions: 
L Reset the system. 
2. Store and display information in storage, in 

registers, and in the PSW. 
3. Load initial program information. 
These functions are described in the IBM System/360 
Principles of Operation manual. 

OPERATOR INTERVENTION CONTROLS 

Sections F and E of the system control panel contain 
the controls required for the operator to intervene 
in normal programmed system operations. These 
controls are intermixed with the customer engineering 
controls. Only operator intervention controls, on 
these panels, are described in this section. 

Operator intervention controls provide the system 
reset and the store and display functions. 

Start Pushbutton 

This pushbutton provides a means of starting the CPU 
in the process, instruction step, single-cycle, or 
Single-cycle storage inhibit mode, depending on the 
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position of the rate switch. The operation is: 
1. If this switch is pressed after a normal halt, 

instruction processing continues as if no halt 
had occurred. Interruptions pending will be 
taken after execution of the first instruction. 

2. If this switch is pressed after an abnormal halt or 
system reset, the results will not necessarily be 
predictable. 

3. The type of operation executed by the start push­
button depends on the position of the rate switch 
described later in this section. 

Stop Pushbutton 

This pushbutton provides the ability to completely 
terminate machine operations without destroying the 
machine environment. The operation is: 
1. The CPU proceeds to the end of the machine 

instruction being executed at the time the stop 
command is recognized. 

2. All waiting interruptions not masked off are 
executed. 

3. All I/O operations in process are allowed to be 
completed. 

4. The CPU is placed in the stopped state. 
5. The operator can continue normal program opera­

tion by pressing the start pushbutton, or he can 
execute certain manual operations (e.g., an 
instruction-step operation). 

Rate Switch 

This rotary switch selects the rate that instructions 
are executed. It has four positions: PROCESS, INSN 
STEP (instruction step), SINGLE CYCLE, and SINGLE 
CYCLE STORAGE INHIBIT. 

PreSSing the start pushbutton with the rate switch 
in the PROCESS position causes the system to operate 
at the normal clock speed of 200 nsec. 

With the rate switch set to the INSN STEP posi­
tion, the system executes one complete machine in­
struction for each depression of the start pushbutton. 
The high-resolution interval timer is disabled during 
instruction-step mode. The operation is: 
1. Any machine instruction can be executed in this 

mode. Interruptions are executed after the in­
struction is completed. 

2. The stop point is identical to that achieved by the 
stop pushbutton. 

3. When I/O operations are started, they will be 
completed to the interruption point. 

4. The test light is on in the INSN STEP position. 
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With the rate switch set to the SINGLE CYCLE 
position, each depression of the start pushbutton 
advances the CPU one 200 ns machine cycle. The 
operation is: 
1. When the instruction being single cycled uses 

asynchronous devices, it single cycles through 
all CPU functions of the instruction to the initi­
ation point of the asynchronous operation. The 
asynchronous operation starts on the next depres­
sion of the start pushbutton and runs to the com­
pletion point in a normal manner. 

2. If the asynchronous device initiates an interruption 
request during a single cycle operation, it is not 
automatically executed. The interruption is 
divided into single operations. More than one de­
pression of the start pushbutton is required to 
complete the transfer of PSW's. 

3. During CPU storage cycles, more than one clock 
pulse is taken for each depression of the start 
pushbutton. 

4. The test light is on in the SINGLE CYCLE pOSition. 
The SINGLE CYCLE INHIBIT position is for customer 
engineering functions. 

System Reset Pushbutton 

This pushbutton resets the on-line channels, control 
units, and CPU controls, including machine checks, 
to their initial state. The operation is: 
1. The pushbutton is active in all modes of operation. 
2. All check indicators are reset. 
3. The data flow registers are not reset. 
4. A system reset does not affect equipment in off­

line channel operations. 
5. The CPU is placed in the stopped state. 
6. Since a system reset can occur in the middle of 

an operation, the contents of the PSW and of 
result registers and storage locations are un­
predictable. 

Check Reset Pushbutton 

This pushbutton provides a means of resetting all 
check indicators in the CPU to the nonerror state. 
The operation is: 
1. Pressing the pushbutton resets all CPU check 

triggers and latches to the no-check state (it is 
a subset of the system reset pushbutton). 

2. This reset clears all CPU logic check indicators 
on the system control panel. 

3. If the CPU is stopped because of a machine check, 
processing continues when the check indicators 
are reset. In this case, results are not pre­
dictable. 
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Storage Select Switch (Section F) 

This toggle switch provides a means of selecting the 
storage unit that is to be addressed by the address keys 
when used with the display or the store pushbutton. 
The operation is: 
1. The MAIN position selects the main storage for 

addressing when storing or displaying. 
2. The LOCAL position selects the local store for 

addressing when storing or displaying. 
3. The MAIN BYTE pOSition selects the main storage 

for addressing when storing or displaying, but 
causes only the byte addressed by the three low­
order address keys to be stored. 

Address Switches (Section E) 

These 24 toggle switches provide a means of manually 
selecting an addressable location in storage. The 
operation is: 
1. The 24 switches are arranged in hexadecimal 

groups to permit storage addreSSing. 
2. Correct parity is generated automatically. 
3. Switches 2 through 20 are used with the address 

compare switch to select an address for an 
address compare stop or an address compare 
sync. 

4. Switches 0 through 11 are used for selection of 
ROS address and for a ROS compare sync. The 
sync pulse is provided whenever the ROS address 
compares successfully with the configuration 
placed in these switches. 

Data Switches (Section E) 

These 64 toggle switches provide a means of manually 
entering data into the location selected by the storage 
select switch and the address switches. The opera­
tion is: 
1. The 64 switches are arranged in hexadecimal 

groups to permit data entry. 
2. Correct parity is generated automatically. 
3. Swi tches 53 through 63 are used as a count when 

the pulse mode count function is being performed. 

Store Pushbutton 

This pushbutton provides a means of storing informa­
tion into any address in the storage specified by 
the storage select toggle switch. The operation is: 
1. The contents of the data switches are placed in 

the location specified by the address switches and 
and the storage select switch. 

2. Correct parity is generated automatically. 
3. If the storage select switch is in the MAIN posi­

tion, the entire contents of the data keys are 
stored in the main storage. 



4. If the storage select switch is in the LOCAL 
position, the five low-order address switches 
specify the local store location in which the 
contents of the right half of the configuration in 
the data switches will be stored. Address switch 
19, when in the 0 position, permits storing in the 
general purpose registers; when in the 1 position, 
switch 19 permits storing into the floating point 
registers. The specific address is determined 
by the five low-order address switches. Address 
switches 19 and 20, when set to 1s, will address 
the working register (a local storage register 
not accessable Wlder program control). 

5. If the storage select switch is in the MAIN BYTE 
position, the byte of data in the data switches 
specified by the three low-order bits of the 
address switches will be stored in main storage 
at the address specified by the address keys. 

6. The machine must be in a stopped state for this 
pushbutton to function. 

Display Pushbutton 

This pushbutton is pressed to display information in 
the location specified by the storage select switch 
and the address switches. The operation is: 
1. If the storage select switch is in the MAIN BYTE 

pOSition, the information in main storage at the' 
address specified by the address switches is dis­
played in the ST and AB registers. (See "Roller 
Indicators. ") 

2. If the storage select switch is in the LOCAL posi­
tion, the information in the local store is dis­
played in the T register. (See "Roller Indica­
tors. ") 

3. The machine must be in a stopped state for this 
pushbutton to fWlction. 

Address Compare Swit ch 

This toggle switch provides a machine stop on a CPU 
storage compare. The operation is: 
1. In the center (normal) position, a synchronizing 

pulse (for CE use) is provided whenever the 
storage address bus compares successfully with 
bits 2 through 20 of the address keys. 

2. In the down (stop) position, the machine stops 
at the end of the instruction in progress when­
ever the storage address bus compares success­
fully with bits 2 through 20 of the address keys. 

3. The test light is on whenever this switch is in the 
down position. 

PSW Restart Pushbutton 

This pushbutton Switch provides a method to restart 
programs by loading a new PSW from the contents of 

storage location O. The operation is: 
1. With the machine in the stopped or reset state, 

pressing this pushbutton causes a new PSW to be 
fetched from storage location O. 

2. The CPU continues processing after the new PSW 
is fetched if the rate switch is in the PROCESS 
pOSition. 

Set IC Pushbutton (Instruction Counter) 

This pushbutton is pressed to enter an address into 
the instruction address of the current PSW. The 
operation is: 
1. This pushbutton sets bits 40-63 of the current 

PSW to the value specified in the address 
switches. The CPU is reset to the start of an 
I-fetch at that address. The instruction at the 
specified location is then fetched and loaded 
into the instruction buffer, and the instruction 
counter is updated. The machine then returns 
to the stopped state. 

2. The machine must be in the stopped state for 
this pushbutton to function. 

.!':!2..!£: The instruction address is displayed in 
the D register when the CPU is in the stopped state. 
(See "Roller Indicators".) The new address con­
tained in the instruction counter is one or two double­
words more than the instruction address contained in 
the address switches. 

CPU Check Switch 

This toggle switch provides a means of controlling 
the system when a machine check is encountered. 
The operation is: 
1. With this switch in the PROC position, the CPU 

stops when a machine check is detected. Also, 
the machine status is logged to storage and an 
interrupt trap is initiated if the machine check 
mask in the PSW is a 1. If the machine check 
mask in the PSW is a 0, the check is ignored 
except that the check triggers are turned on. 

2. With this switch in the STOP position, the check 
triggers are set when a machine check is de­
tected. The CPU stops and no log-out occurs. 
If the check reset pushbutton is pressed, the 
operation is resumed but the results are not 
predictable. 

3. With this switch in the DSAB position the check 
triggers are set when a machine check is de­
tected. Log-out, interruption, and termination 
do not occur. The check triggers can be reset 
by pressing the check reset pushbutton or by a 
system reset. 

4. The test light is on whenever this switch is in the 
STOP or the DSAB pOSition. 
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Log Out Pushbutton 

This pushbutton provides a means of logging the 
machine status into storage. The operation is: 
1. Pressing this pushbutton causes the machine 

status to be stored in fixed locations in main 
storage. 

2. This pushbutton is inactive under a normal 
processing condition. Log-out is the process of 
storing the status of most of the CPU indicators 
and registers in main storage. The log-out 
area occupies 44 words or 176 bytes of main 
storage, starting at byte 128. 

Stop On Storage Check Switch 

This switch provides a means of inhibiting storage 
accesses when a storage check occurs so that the 
indicators will not be changed. Storage checks re­
sulting from accesses by channels and other proces­
sors also cause a stop. The switchable indicators 
(rollers) are checked to determine the error and the 
address of the failing main storage word. 

This switch should be operated with the CPU 
check switch in the STOP position. The storage­
stop state caused by a storage check is different than 
the stopped state. 

The test light is on whenever this switch is in the 
down po sition. 

Storage Indicate Switch (2067-1 Only) 

Information from a maximum of eight storage arrays 
(two 128K byte storage arrays per 2365) can be dis­
played by the roller indicators. Depending on the 
setting of this switch, information from storage 
arrays 1 through 4 or from storage arrays 5 through 
8 is displayed. 

ROLLER INDICATORS 

Section E contains six rows of 36 indicator lights. 
Above each row of lights is an opening, and behind 
each opening is a roller that can be positioned to 
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identify the Significance of the related indicator lights 
for various operations. Each roller is manually 
placed in one of six positions by a positioning knob at 
the right side of panel B (see Figure 13). The signi­
ficance of each roller position is identified by the 
printing on the face of the panel located beside the 
related positioning knob. 

In the display main storage operation, the contents 
of the addressed main storage locations are displayed 
in the ST and AB registers. For this operation, the 
ST register is identified on roller 1, position 3 and 
roller 2, position 3. The AB register is identified on 
roller 3, position 3 and roller 4, position 3. 

In the display local storage operation, the con­
tents of the addressed register are displayed in the 
T register. The T register is identified on roller 2, 
position 3. 

When the CPU is in the wait or stopped state, all 
but two parts of the current PSW are identified on 
roller 4, position 1. The two exceptions are: (1) the 
instruction address, which is displayed in the D regis­
ter (roller 1, position 2), and (2) the instruction length 
code (ILC), which is displayed in E register positions 
o and 1 (roller 5, position 3). 

CUSTOMER ENGINEERING CONTROL 

The ROS (read-only storage) Transfer and Restart 
FLT I/O pushbuttons as well as all lever switches, 
except storage select, are principally for customer 
engineering use. All switches, lights and the meter 
in sections A and B are for customer engineering 
use only. 

KEY SWITCH AND METERS 

The usage meter and a customer engineering meter 
are installed in section F of the system control panel. 
A key switch controls the meter to be run when the 
machine is in process. When power is on and the key 
switch is in the customer operation position, the 
usage accumulates time. If the key switch is in the 
customer engineer position, the CE meter accumu­
lates time. 



INTRODUC TION 

Two types of instruction times are presented in this 
section: (1) the average times for all instructions 
executed by the Model 67, and (2) the detailed times 
for all variable field length instructions executed by 
the Model 67. All symbols used to present Model 67 
instruction times are defined in the legends descrip­
tion that precedes the instruction times. Standard 
System/360 instruction timing formula legends are 
used. 

Times are provided for instruction execution when 
instructions and data are located in main processor 
storage. All times are in microseconds unless other­
wise noted. Complete information on each instruction 
is presented elsewhere in this publication or in the 
IBM System/360 Principles of Operation manual. 

Timing Considerations 

Unless otherwise noted, the following conditions were 
used in the development of instruction times in this 
section: 
1. The time required for indexing by a base register 

is included in the times given. For those instruc­
tions that can be double indexed (indicated by one 
or two asterisks in the instruction column on the 
table for average instruction times), an additional 
0.15 us (one asterisk) or 0.2 us (two asterisks) 
must be added to the times given in the table. 

2. In all arithmetic operations, positive and nega­
tive operands are equally probable. 

3. Each bit location has equal probability of con­
taining bit values 0 or 1, and each bit location 
is independent of other bit locations. 

4. Addresses for unsuccessful branches are valid 
but unprotected storage locations. 

5. Decimal data can contain digit values 0-9 in each 
digit position with equal probability. When either 
the multiplier of a 'multiply decimal' instruction 
or a divisor of a 'divide decimal' instruction con­
tains the digits 5 or 6 in each position, a slower 
than average instruction time (worst case) will 
result. An incremental decrease in instruction 
time is realized as the digits descend from 5 to 
o or ascend from 6 to 9. 

6. Instructions may start on even or odd halfwords 
with equal probability. 

7. Interruptions are not reflected in these timings. 
8. All timIngs provided include both decoding and 

execution times for instructions. 

INSTRUCTION TIMES 

Timing As sumptions 

Unless otherwise noted, the following assumptions 
were used in the development of instruction times in 
this section: 
1. For the 'add decimal' (AP) and the 'subtract 

decimal' (SP) instructions, the first operand 
(i.e., the destination field) is assumed to be 
equal to or greater than the length of the second 
operand (i. e., the source field). 

2. In the 'edit and mark' (EDMK) instruction, an 
address is stored once; i. e., this instruction is 
used with a signal field, or a line with only one 
numeric field is employed rather than a complete 
print line. 

3. In the 'translate and test' (TRT) instruction, it is 
assumed that a nonzero byte from a translate and 
test table is found. 

4. 

5. 

6. 

The instruction times for floating-point instruc­
tions depend on both the number of hexadecimal 
digits that are preshifted and postshifted, and on 
the number of times the result is recomplemented. 
The folating point instruction times given in this 
section are a weighted average of these variables. 
For the 'pack' (PACK), 'unpack' (UNPK), and 
'move with offset' (MVO) instructions, it is 
assumed that no overflow field occurs. 
Instruction times for each format are modified as 
follows: 
a. 2067-1 

(1) RR -- Add 10 nsec for each instruction 
located in 3rd or 4th storage unit. 

(2) RX, RS, and SI -- Add 25 nsec for each 
instruction and 50 nsec for each operand 
located in 3rd or 4th storage unit. 

(3) SS -- Add 40 nsec for each instruction 
and 50 nsec for each operand located in 
3rd or 4th storage unit. 

b. 2067-2 
(1) RR -- For each instruction located in 

storage units 3-8, add one of the follow-
ing: 
S3 
S4 
S5 

10 nsec 
25 nsec 
25 nsec 

S6 
S7 
S8 

40 nsec 
50 nsec 
60 nsec 

(2) RX, RS, and SI -- For each instruction 
located in storage units 3-8, add one 
of the following: 
S3 25 nsec S6 75 nsec 
S4 50 nsec S7 100 nsec 
S5 50 nsec S8 125 nsec 
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(3) 

(4) 

SS -- For each instruction located in 
storage units 3-8, add one of the follow-
ing: 
S3 40 nsec S6 110 nsec 
S4 75 nsec S7 150 nsec 
S5 75 nsec S8 190 nsec 
For each operand located in storage 
units 3-8, add one of the following: 
S3 50 nsec S6 150 nsec 
S4 100 nsec S7 200 nsec 
S5 100 nsec S8 250 nsec 

(5) Additional delay due to dynamic address 
translation is identified in the 2067 
description in this publication. 

7. Instruction times for STM, STMC, LM, LMC, 
VFL Decimal, and Logical SS format instructions 
are modified as follows. When translation is 
indicated, the beginning and ending address of 
each field is tested by the translation process 
before instruction execution. Execution time is 
exposed to one of the following increments of 
additional time. 

Source of 
Translations Translated Addi tional Delay 
Per Field Address Per Field (nsec) 

1 Array 1850 

1 Lookup 2450.+ 2 storage 
reference 

2 Array (2) 3050 

2 Array & 3650 + 2 storage 
Lookup references 

2 Lookup (2) 4250 + 4 storage 
references 

LEGENDS 

These legends are shorth~nd notations for data char­
acteristics and computer conditions that were used to 
develop timing formulas for Model 67 instructions. 

Legends for Instructions with Multiple Timing For­
mulas 

Legends Al to A4 are used for the 'store multiple' 
or 'load multiple' instruction, depending upon quantity 
of general registers and position of doubleword bound­
aries. 

44 

AI: Use if the number of registers is 2, and if the 
operand lies on doubleword boundaries. 

A2: Use if the number of registers is > 2 and 
even, and if the operand lies on doubleword 
boundaries. 

A3: Use if the number of registers is even, and 
if the operand does not lie on doubleword 
boundaries. 

A4: Use if the number of registers is odd. 
Legends E5 and E6 are used for the 'execute' instruc-. 
tion. 

E5: Use when subject instruction is successful 
branch. 

E6: Use when subject instruction is not a success­
ful branch. 

Legends V or V 6 are used for 'move' instructions, 
depending dpon the location of operand fields. 

VI: Use if first and second operand fields start 
and end on doubleword boundaries. 

V 2: Use if first and second operand fields start 
at corresponding byte addresses within 
doublewords but do not lie on doubleword 
boundaries. 

V 3: Use if first and second operand fields do not 
start at corresponding byte addresses within 
doublewords or if N < 8. 

V5: Use if N1 :::; N2 
V 6: Use if N 1 > N 2 

Note: A byte address of a doubleword can have 
the value 0, 1, 2, 3, 4, 5, 6, or 7. A doubleword 
(8 bytes) must have an address that is a multiple of 
the number 8, but the four low-order bits of the 
binary address of a byte within a doubleword can 
have any value from 0 to 7. 

Legends for Instructions with Single Timing Formulas 

B 

E 

ED = 

F1 = 
= 

G1 = 

M = 
MK 

Total number of bytes of the first 
operand which are processed. It 
applies to instructions with a single 
length field. 
Time for the subject instruction which 
is executed by the 'execute' instruction. 
External delay. 
1 if the branch operation is successful, 
o otherwise. 
1 if an overflow interruption occurs 
(PSW bit 36 = 1) or fixed point divide 
interruption occurs, 
o otherwise. 
o if operand to be converted is positive, 
1 otherwise. 
Number of general registers loaded or 
stored. 
Greater of N1 or N

2
• 

Number of times tlie mark address is 
stored in the 'edit' and 'mark' instruc­
tion. 



N Total number of bytes in the first oper­
and for those instructions with a single 
length field. 

N 1 = Total number of bytes in the first oper­
and (destination). 

N2 = Total number of bytes in the second 
operand (source). 

N3 = Total number of bytes which overlap 
between the first and second operands. 
N 3 = 0 for non-overlapping fields, or 
for overlapping fields where the address 
of the second operand is greater than or 
equal to the first operand address. 

N6 Number of bytes of the field which lie 
outside of that part of the field bounded 
by doubleword. 

NWBB1 = Number of word boundary crossovers 
for that part of the first operand pro­
cessed. 

NWBB2 = Number of word boundary crossovers 
for that part of the second operand 
processed. 

NWBL 1 = Number of word boundary crossovers 
for the first operands. 

NWBL2 = Number of word boundary crossovers 
for the second operands. 

NWBL1L2 = Number of word boundary crossovers 
for that part of the first operand 
which consists of N2 bytes of high­
order zeros. 

q4 Quotient found by dividing by 4 the 
number of positions to be shifted. 

QS Smaller of N1 - 8 or N1 - N2• 

r 4 Remainder after dividing by 4 the number 
of position to be shifted. 

S1 1 if r 4 = 3, or if q~l = 0, 
2 if r 4 = 3 and q4 = 0, 
o otherwise. 

S2 
= 
= 

S3 = 
= 

= 

S4 

= 

= 

Tl 

T2 = 
= 

T3 
= 

T 
6 

T7 

T8 

T9 = 

T12 = 

= 
U1 = 
U2 = 
W 

- 1ifr4=0, 
1 if r 4 = 1 and q4 = 0, 
o otherwise. 
o if r4 = 0 and ~ ¢ 0, 
1 if r 4 = 0 and q4 = 0, 
3 if r 4 = 1, 
5 ~f r 4 = 2 or 3. 
o If r 4 = 0, 
4 if q4 = 0 and r 4 = 1, 0 r if q4 ¢ 0 and 
r 4 = 2, 
3 if_ ~ = 0 and r 4 = 2, or if q4 ¢ 0 and 
r 4 - , 
2 if q4 = 0 and r 4 = 3, 
5 if q4 ¢ 0 and r 4 = 1. 
1 if the result field is recomplemented 
(i. e., changes sign), 
o otherwise. 
1 if the result field is zero, 
o otherwise. 
1 if N2 < 1/2 (N1 + 1), 
o otherwise. 
o if N2 :::; 4, 
1 otherwise. 
o if Nl :::; 8, 
1 otherwise. 
o if fields do not overlap, 
1 otherwise. 
o if any non-zero function byte is found, 
1 otherwise. 
1 if Rl field of the 'execute' instruction 
is not zero, 
o otherwise. 
Select out delay + device delay. 
Device delay for halt I/O sequence. 
Total number of doublewords in the first 
operand for those instructions with a 
single length field. 
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AVERAGE INSTRUC TION TIMES 

The average times for all instructions used by the 
Model 67 are as follows: 

Model 67-1 Model 67-2 
Instruction Form Mnemonic Times (us) Times (us) 

Add RR AR 0.65 0.69 

Add* RX A 1.40 1.63 

Add decimal SS AP 3.4+0.2M+ 3.52+0.2M+ 

0.2N1+0.IN
2 

+ O. 2N 1+0 • IN 2 + 

T 1(2. 0+0. 4N 1) T 1 (2.15+0. 4N 1) 

-t1.2T2 +1. 35T2 

Add double RR ADDR 7.43 7.47 

Add double* RX ADD 8.20 8.43 

Add halfword* RX AH 1.80 2.03 

Add logical RR ALR 0.65 0.69 

Add logical * RX AL 1.40 1.63 

Add normalized long RR ADR 1.72 1. 76 

Add normalized long* RX AD 2.45 2.68 

Add normalized short RR AER 1.68 1. 72 

Add normalized short* RX AE 2.43 2.66 

Add unnormalized long RR AWR 1.65 1.69 

Add unnormalized long* RX AW 2.40 2.63 

Add unnormalized short RR AUR 1.64 1.68 

Add unnormalized short* RX AU 2.38 2.61 

AND RR NR 1.25 1.29 

AND* RX N 2.00 2.23 

AND SI NI 1. 73 1. 96 

AND SS NC 2. 8+0. 5N+ 2.92+0.5N+ 

0.2N
3 

0.2N3 
*Add 0.15 us when double indexed 

**Add 0.2 us when double indexed 
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Instruction 

Branch and link 

Branch and link** 

Branch and store 

Branch and store* 

Branch on condition 

Branch on condition** 

Branch on count 

Branch on count** 

Branch on index high 

Branch on index low or equal 

Compare 

Compare* 

Compare decimal 

Compare halfword* 

Compare logical 

Compare logical * 

Compare logical 

Compare logical 

Compare long 

Compare long* 

Compare short 

Compare short* 

Convert to binary* 

*Add 0.15 us when double indexed 

**Add 0.2 us when double indexed 

Form Mnemonic 

RR BALR 

RX BAL 

RR BASR 

RX BAS 

RR BCR 

RX BC 

RR BCTR 

RX BCT 

RS BXH 

RS BXLE 

RR CR 

RX C 

SS CP 

RX CH 

RR CLR 

RX CL 

SI CLI 

SS CLC 

RR CDR 

RX CD 

RR CER 

RX CE 

RX CVB 

Model 67-1 Model 67-2 
Times (us) Times (us) 

1.20 1.24 

1.20 1.43 

1.43 1.47 

1.40 1. 63 

0.7+0. 4F 1 0.74+0. 55F 1 

0.8+0. 3F 1 0.88+0.45F 
1 

O. 98+0.17F 1 1. 02+0. 32F 1 

1.15 1.38 

1.6-0. 2F 1 1. 68-0. 05F 1 

1. 6-0. 2F 1 1. 68-0. 05F 1 

0.65 0.69 

1.40 1.63 

3.47+0.2M+ 3.59+0.2M+ 

0.13N
1 
+0.lN2 0.13N1+O.1N

2 

1. 80 2.03 

0.65 0.69 

1.40 1.63 

1.40 1. 63 

2.9+0.4B 3.02+0.4B 

1.26 1.3 

2.00 2.23 

1.24 1.28 

1.98 2.21 

7.6+0.2G
3

+ 7.83+0. 2G
3 

+ 

0.2G1 
0.2G

1 
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Instruction 

Convert to decimal * 

Divide 

Divide * 

Divide decimal 

Divide long 

Divide long* 

Divide short 

Divide short* 

Edit 

Edit and mark 

Exclusive OR 

Exclusive OR* 

Exclusive OR 

Exclusive OR 

Execute* 

Halt I/O 

Halve long 

Halve short 

*Add 0.15 us when double indexed 

**Add 0.2 us when double indexed 
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Form Mnemonic 

RX CVD 

RR DR 

RX D 

88 DP 

RR DDR 

RX DD 

RR DER 

RX DE 

88 ED 

88 EDMK 

RR XR 

RX X 

81 XI 

88 XC 

RX EX 

81 HIO 

RR HDR 

RR HER 

Model 67-1 Model 67-2 
Times (us) Times (us) 

8.65+0.4G 8.88+0.4G 
3 3 

8.45+0. 15G
1 

8.49+0. 15G1 

8.70+0. 15G
1 

8.93+0. 15G1 

5.95+4.5N
1
- 6. 07+4. 5N1-

4. 7N2 +2. 2N2 4. 7N2 +2. 2N2 

(N
1
-N2)+0.6T

6 
(N -N2)+0.6T 

1 6 

+1.2T7Q8 +1. 35T7Q8 

13.35 13.39 

14.10 14.33 

6.55 6.59 

7.30 7.53 

3.20+0.63N+ 3.32+0. 63N+ 

0.lN2 0.lN2 

3.20+0.63N+ 3.32+0.63N+ 

0.lN2+1.2MK 0.lN2 +1. 35MK 

1.25 1.29 

2.00 2.23 

1.73 1. 96 

2.8+0.5N+ 2. 92+0. 5N+ 

0.2N3 
0.2N

3 

E 5=1.45+E E5=1. 68+E 

E =2.6+E+0.4T 
6 12 

E 6=2. 83+E+0. 4T 12 

1.4+U
1 

+U2 
1. 63+U

1
+U

2 

1.25 1.29 

1.05 1. 09 



Instruction 

Insert character* 

Insert storage key 

Load 

Load * 

Load address* 

Load and test 

Load and test long 

Load and test short 

Load complement 

Load complement long 

Load complement short 

Load halfword* 

Load long 

Load long* 

Load multiple 

Load multiple control 

Load negative 

Load negative long 

Load negative short 

Load positive 

Load positive long 

Load positive short 

*Add 0.15 us when double indexed 

**Add 0.2 us when double indexed 

Form Mnemonic 

RX IC 

RR 18K 

RR LR 

RX L 

RX LA 

RR LTR 

RR LTDR 

RR LTER 

RR LCR 

RR LCDR 

RR LCER 

RX LH 

RR LDR 

RX LD 

R8 LM 

R8 LMC 

RR LNR 

RR LNDR 

RR LNER 

RR LPR 

RR LPDR 

RR LPER 

Model 67-1 Model 67-2 
Times (us) Times (us) 

1.40 1. 63 

2.85 3.19 

0.65 0.69 

1.20 1.43 

0.90 1.13 

0.65 0.69 

1.05 1. 09 

0.85 0.89 

0.65 0.69 

1.05 1.09 

0.85 0.89 

1.40 1.63 

1.05 1. 09 

1.40 1.63 

A
1
=1.40 A1=1.63 

A
2

=0.8+0.3GR A2=0. 88+0. 38GR 

A3=1.2+0.3GR A3=1. 28+0. 38GR 

A4=1. 0+0. 3GR A 4 =1. 08+0. 38GR 

1.6+1.4GR 1. 68+1. 48GR 

0.95 0.99 

1.05 1. 09 

0.85 0.89 

0.95 0.99 

1.05 1.09 

0.85 0.89 
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Instruction 

Load PSW 

Load real address 

Load short 

Load short* 

Move 

Move 

Move numerics 

Move with offset 

Move zones 

Multiply 

Multiply* 

Multiply decimal 

Multiply double 

Multiply double* 

Multiply halfword* 

Multiply long 

Multiply long* 

*Add 0.15 us when double indexed 

**Add O. 2 us when double indexed 
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Form 

81 

RX 

RR 

RX 

81 

8S 

SS 

SS 

SS 

RR 

RX 

SS 

RR 

RX 

RX 

RR 

RX 

Model 67-1 Model 67-2 
Mnemonic Times (us) Times (us) 

8PSW 2.20 2.43 

LRA 2.3 2.53 

LER 0.65 0.69 

LE 1.20 1.43 

MVI 1.33 1.56 

MVC VI =2.0+1. 4W VI =2.42+1. 55W 

V 2=3.1 +0.2N+0. 2N6 V 2=3.22+0. 2N+0. 2N6 

V 3=2.93+0. 38N+0. 2N3 V3=3. 05+0. 38N+0.2N
3 

MVN 2.8+0.5N+ 2.92+0.5N+ 

0.2N3 
0.2N3 

MVO 2.93+0.27N
1

+ 3.05+0.27N1+ 

O. 3Ni+0. 4N
3

, o. 3N2 +0. 4N3 , 

ifNI ~ N2 if N1 > N - 2 

MVZ 2.8+0.5N+ 2.92+0.5N+ 

0.2N3 0.2N3 

MR 4.45 4.49 

M 4.80 5.03 

MP 3.77+3. 4N1 - 3.89+3. 4N1 -

2. 9N2 +1. ON2 2. 9N
2 

+1. ON2 

(N1-N2) (N
1
-N

2
) 

MDDR 10.03 10.07 

MDD 10.8 11. 03 

MH 5.00 5.23 

MDR 7.25 7.29 

MD 7.60 7.83 



Model 67-1 Model 67-2 
Instruction Form Mnemonic Times (us) Times (us) 

Multiply short RR MER 4.05 4.09 

Multiply short* RX ME 4.40 4.63 

OR RR OR 1.25 1.29 

OR* RX 0 2.00 2.23 

OR SI 01 1. 73 1. 96 

OR SS OC 2.8+0.5N+ 2. 92+0. 5N+ 

0.2N3 0. 2N3 

Pack SS PACK 2.87+0. 27N1 + 2.99+0.27N
1

+ 

0.2N
2

, if Nl > N2+1 0.2N
2

, 
N +1 

if N1 >_2_ 
2 2 

Read direct SI RDD 2.70+ED 2.93+ED 

Set program mask RR SPM 0.85 0.89 

Set storage key RR SSK 1.8 2.14 

Set system mask SI SSM 4.16 4.54 

Shift left double RS SLDA 0.9+0. 4q4+ 0.98+0·4q4+ 

0.2S
3 

0.2S3 

Shift left double logical RS SLDL 0.9+0. 4Q4+ 0.98+0. 4Q4 

0.2S3 0.2S3 

Shift left single RS SLA 0.7+0.2Q + 0.78+0. 2Q4+ 
4 

0.2S
1 

0.2S
1 

Shift left single logical RS SLL 0.7+0. 2Q4+ 0.78+0. 2Q4+ 

0.2S
1 

0.2S 
1 

Shift right double RS SRDA O.9+0.4Q + 0.98+0·4q4+ 
4 

0.2S4 0.2S
4 

Shift right double logical RS SRDL o. 9+0.4q4 + 0.98+0.4q + 
4 

0.2S4 0.2S 
4 

*Add 0.15 us when double indexed 
**Add 0.2 us when double indexed 
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Instruction 

Shift right single 

Shift right single logical 

Start I/O 

Store* 

Store character* 

Store halfword* 

Store long* 

Store multiple 

Store multiple control 

Store short * 

Subtract 

Subtract* 

Subtract decimal 

Subtract double 

Subtract double* 

Subtract halfword* 

Subtract logical 

*Add O. 15 us when double indexed 

**Add 0.2 us when double indexed 
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Form Mnemonic 

RS SRA 

RS SRL 

SI SIO 

RX ST 

RX STC 

RX STH 

RX STD 

RS STM 

RS STM 

RX STE 

RR SR 

RX S 

SS SP 

RR SDDR 

RX SDD 

RX SH 

RR SLR 

Model 67-1 Model 67-2 
Times (us) Times (us) 

0.9+0. 2q4 + 0.98+0. 2Q4+ 

0. 2S2 0.2S 
2 

0.9+0. 2Q4+ 0.98+0. 2Q4+ 

0. 2S2 0. 2S2 

1.40+U
1 

1. 63+U 
1 

0.93 1.16 

1.33 1.56 

1.73 1. 96 

0.93 1.16 

A =1. 33 A =1.56 
1 1 

A2=0. 53+0. 2GR A
2

=0. 61+0. 28GR 

A3=1. 33+0. 2GR A3=1. 41+0. 28GR 

A4=0. 93+0. 2GR A4 =1. 01+0. 28GR 

1. 0+1.4GR 1. 08+1. 46GR 

0.93 1.16 

0.65 0.69 

1.40 1. 63 

3.4+0.2M+ 3.52+0.2M+ 

O. 2Nl +0.IN2+ O. 2N1+O.IN
2 

+ 

T 1(2 • 0+0. 4N 1) T
1
(2.15+0.4N1) 

+1. 2T2 +1. 35T2 

7.43 7.47 

8.20 8.43 

1.80 2.03 

0.65 0.69 



Instruction 

Subtract logical * 

Subtract normalized long 

Subtract normalized long* 

Subtract normalized short 

Subtract normalized short* 

Subtract unnormalized long 

Subtract unnormalized long * 

Subtract unnormalized short 

Subtract unnormalized short* 

Supervisor call 

Test and set 

Test channel 

Test I/O 

Test under mask 

Translate 

Translate and test 

Unpack 

Write direct 

Zero and add 

*Add 0.15 us when double indexed 
**Add 0.2 us when double indexed 

Form Mnemonic 

RX SL 

RR SDR 

RX SD 

RR SER 

RX SE 

RR SWR 

RX SW 

RR SUR 

RX SU 

RR SVC 

SI TS 

SI TCH 

SI TIO 

SI TM 

SS TR 

SS TRT 

SS UNPK 

SI WRD 

SS ZAP 

Model 67-1 Model 67-2 
Times (us) Times (us) 

1.40 1.63 

1. 72 1. 76 

2.45 2.68 

1.68 1.72 

2.43 2.66 

1.65 1.69 

2.40 2.63 

1.64 1.68 

2.38 2.61 

3.75 3.79 

1.80 2.03 

1.40+U
1 

1. 63+Ul 

1.40+U1 1. 63+U1 

1.60 1. 83 

1. 94+1. 78N 2.06+1. 78N 

4.1+1.2B- 4.22+1.2B-

1.0T
9 

1.0T
9 

2.8+0. 4Nl + 2.92+0.4N + 
1 

0.IN
2 

+0. 2T3 , 0.IN
2 

+0. 2T3 , 

if N1+l ;;:: N2 if N1+l > N2 

2 2 

2.2 2.43 

3.50+0.2M+ 3. 62+0. 2M+ 

0.IN
1 
+0.IN

2 
O.IN 1 +0.IN2 

+0. 72T 8+1. 2T 2 +0. 72T 8+1. 35T
2 
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DETAILED INSTRUCTION TIMES (VARIABLE FIELD 
LENGTH INSTRUCTIONS) 

The following timing formulas are for VFL instruc­
tions (i. e., those instructions that contain an "L" 
field) • All times are given in terms of the word bound­
ary crossovers and the operand addresses. The term 
"word boundary" specifies the boundary between two 
physical words. A physical word is the amount of 
information fetched in a single storage cycle (this is 
64 bits for all Model 67 s) • Thus, the number of word 
boundary crossovers is one less than the number of 
doublewords spanned by the field. 

Timing Formulas for VFL Instructions (Model 67-1) 

Instruction 

Add decimal 

AND 

Compare decimal 

Compare logical 

Mnemonic 

AP 

NC 

CP 

CLC 

Formula 

3. 75+0.2M+1.6NWBL1+O. 8NWBL2+T 1 

(2. 2+2N1+1. 6NWBL1)+1. 2T2 

3.16+0. 2N+1. 6NWBL1 +0. 8NWBL
2 

+0. 2N3 

3.75+0. 2M+1. 00NWBL
1 

+0. 8NWBL
2 

3. 16+0. 2B+0. 8NWBB 1 +0. 8NWBB2 

Note: The compare logical operation is terminated 
when an unequal condition is found. 

Divide decimal 

Edit 

Edi t and mark 

Exclusive OR 

Move characters 

Move numerics 

Move with offset 

54 

DP 

ED 

EDMK 

XC 

MVC 

MVN 

MVO 

6.2+4. 4Nl -4. 8N2+2. 20N2(N1-N2)+0. 8NWBL1 + 

0.8NWBL2+O.6T6+1.2T
7

QS 

3.57+0.43N+1.6NWBL
1 
+0. 8NWBL2 

3.56+0. 43N+1. 6NWBL1 +1. 2NWBL2 +1. 2MK 

3. 16+0. 2N+1. 6NWBL 1+O. 8NWBL2+O. 2N3 

V1=2.0+1.4W 

V 2=3.36+0. 8NWBL1 +0. 8NWBL2+O. 2N6 

V 3=3.16+0. 6NWBL
2 

+0. 8NWBL2+O. 2N3 +0. 2N 

3. 16+0. 2N+1.6NWBL
1

+O. 8NWBL
2 

+0.2N3 

V 5=3.2+0.4N
1 
+0.6NWBL

1 
+0. 8NWBL2+O.4N3 

V
6

=3.2+0.4N +0.2(N -N2)+0.6NWBL 1+0.8NWBL +0.4N 
2 1 2 3 



Instruction 

Move zones 

Multiply decimal 

OR 

Pack 

Subtract decimal 

Translate 

Translate and test 

Unpack 

Zero and add 

Mnemonic 

MVZ 

MP 

OC 

PACK 

SP 

TR 

TRT 

UNPK 

ZAP 

Formula 

3. 16+0. 2N+1.6NWBL
1 
to. 8NWBL2+O. 2N3 

4. 12+3.4NI -3.2N
2 

+1. ON2(N
1
-N

2
)+0. 8NWBL2+1. 6NWBL 1L 2 

3. 16+0. 2N+1. 6NWBL 1+O. 8NWBL2+0.2N
3 

3.11+0. 2N1+0.IN2+O. 6NWBL1+O. 8NWBL2 

3.75+0. 2M+1.6NWBL1+O. 8NWBL2+T1(2. 2+0. 6NWBL
1
)+1. 2T2 

2.4+1. 6N+1. 4NWBLI 

3.6+1. ON+1. 8NWBB 1-1. OT 9 

3.16+0. 2Nl +1. 6NWBL
1 
+1. 6NWBL2 +0. 2T 3 

3.75+0. 2M+0. 8NWBL
1 
+0. 8NWBL2+O. 72T 8 +1.2T

2 

Timing Formulas For VFL Instructions (Model 67 -2) 

Instruction 

Add decimal 

AND 

Compare decimal 

Compare logical 

Mnemonic 

AP 

NC 

CP 

CLC 

Formula 

3.87+0. 2M+1. 75NWBL
1 

+0. 95NWBL
2 

+T 1(2. 2+2N
1 

+ 

1. 75NWBL1)+1. 35T2 

3.28+0.2N+1. 75NWBL
1 

+0. 95NWBL
2 

+0.2N3 

3.87+0. 2M+1.15NWBL
1 

+0. 95NWBL
2 

3.28+0.2B+0. 95NWBB 1 +0. 95NWBB2 

Note: The compare logical operation is terminated 
when an unequal condition is found. 

Divide decimal DP 

Edit ED 

Edi t and mark EDMK 

Exclusive OR XC 

Move characters MVC 

Move numerics MVN 

6. 32+4.4N 1-4. 8N
2 

+2. 20N2(N1-N2)+0. 95NWBL
1 

+0. 95NWB~ 

+0.6T
6 
+1.2T7QS 

3. 69+0. 43N+1. 75NWBL 1+O. 95NWBL2 

3.68+0.43N+1. 75NWBL
1 
+1. 35NWBL2+1.2MK 

3.28+0.2N+1. 75NWBLtO. 95NWBL2+O. 2N3 

V 1= 2. 42+ 1. 55W 

V 2= 3.48+0. 95NWBL1 +0. 96NWBL2+O. 2N3 

V 3= 3.28+0. 75NWBL
1 
+0. 95NWBL2 +0. 2N3 +0. 2N 

3.28+0. 2N+1. 75NWBL
1 
+0. 95NWBL2+O. 2N3 

Instruction Times 55 



Instruction 

Move with offset 

Move zones 

Multiply decimal 

OR 

Pack 

Subtract decimal 

Translate 

Translate and test 

Unpack 

Zero and add 

S6 

Mnemonic 

MVO 

MVZ 

MP 

OC 

PACK 

SP 

TR 

'TRT 

UNPK 

ZAP 

Formula 

V 5= 3. 32+0.4N
1 

+0. 75NWBL 1+O. 95NWBL2+O.4N
3 

V 6 = 3. 32+0.4N
2 

+0. 2(N1-N2)+0. 75NWBL1+O. 95NWBL2+ 

0.4N3 

3.28+0. 2N+1. 75NWBL
1 

+0. 95NWBL
2 

+0. 2N3 

4. 24+3.4N
1
-3. 2N2 +1. ON2(N1-N2)+0. 95NWBL2+ 

1. 75NWBL 1L
2 

3.28+0. 2N+1. 75NWBL +0. 95NWBL
2

+O. 2N 
1 3 

3.23+0.2N1 +0.1N
2 

+0. 75NWBL
1 

+0. 95NWBL
2 

3.87+0.2M+1. 75NWBL1+O. 95NWBL
2 

+T 1(2.2+0. 75NWBL
1

)+ 

1. 35T
2 

2.52+1. 6N+1. 55NWBL 1 

3.72+1. ON+1. 95NWBB
1
-1. OT 9 

3.28+0.2N
1 

+1. 75NW:aL
1 

+1. 75NWBL
2 

+0. 2T3 

3. 87+0.2M+0. 95NWBL1+O. 95NWBL2 +0. 72T8 +1. 35T 2 



APPENDIX A. SUMMARY OF SYSTEM CONTROL PANEL CONTROLS AND INDICATORS 

Panel Switch/Indicator Name 

A 
B 
C 

D 
E 

E 

E 

E 
E 
F 

F 

F 

F 

F 

F 

F 

All 
All 
EMERGENCY PULL 

Roller Switches and Indicators 

DATA 0-31, DATA 32-63 

ADDRESS 

STOR CHK 
PROC CHK 
TEST MODE 

REPEAT 

ROS-PROC-FLT 

ARRA YS INDICATE 

FREQUENCY ALTERATION 

DEFEA T INTERLEAVING 

STOP ON STORAGE CHECK 

DISABLE INTERVAL TIMER 

STORAGE SELECT 
MAIN 

LOCAL 
MAIN BYTE 

*Abbreviations: 
IND - Indicator 
PB - Pushbutton Switch 
PS - Pull Switch 
RTY - Rotary Switch 
TGL - Toggle Switch 

~ 

PS 

TGL 

TGL 

IND 
IND 

TGL 

TGL 

TGL 

TGL 

TGL 

TGL 

TGL 

TGL 

Function 

For customer engineering use. 
For customer engineering use. 
When pulled, this switch initiates emergency off in 
the system. 
For expansion. 
There are six 6-position roller switches and 36 in­
dicators associated with each switch. The roller 
indicators are tested between positions of the switch. 
Position 6 of roller 6 is used to test the remaining 
indicators on the system control panel and on the 
2150 console. 
These 64 switches, in hexadecimal groups, permit 
manual entry of data. Correct parity is generated 
automatically. 
These 24 switches, in hexadecimal groups, select an 
addressable location in storage. Correct parity is 
generated automatically. 
Indicates an error in the storage units. 
Indicates an error in the CPU. 

For customer engineering use; should be in center 
position for normal CPU operation. 
For customer engineering use; the PROC position 
does not affect CPU operation, and is the normal 
position of this switch. 
Used on 2067-1 only. Selects the storage elements 
(1 through 4 or 5 through 8) that will have information 
displayed by roller switch indicators. 
For customer engineering use, and is effective only 
when the CE key switch is in the CE position. 
For customer engineering use; PROC is the normal 
position. 
For customer engineering use; should be in center 
position for normal operation. 
For customer engineering use; should be in center 
position for normal operation. 

Normal position; selects main storage for storing or 
displaying data. 
Selects local storage for storing or displaying data. 
Same as normal position except that the byte selected 
is the only byte affected by a manual store operation. 
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Panel Switch/Indicator Name 

F ADDRESS COMPARE STOP 

F CPU CHECK 
PROC 

DSAB 

STOP 

F PULSE MODE 

F REPEAT INSN 

F REPEA T ROS ADDRESS 

F RATE 
INSN STEP 

PROCESS 

SINGLE CYCLE 

SINGLE CYCLE STORAGE 
INHIBIT 

F SYSTEM RESET 

F CHECK RESET 
F PSW RESTART 

F ROS TRANSFER 
F SET IC 

F STORE 

F DISPLAY 

F START 

F STOP 

F RESTART FLT I/O 
F LOGOUT 

*Abbreviations: 
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IND - Indicator 

PB - Pushbutton Switch 

PS - Pull Switch 

RTY - Rotary Switch 
TGl - Toggle Switch 

~ 

TGL 

TGL 

TGL 

TGL 

TGL 

RTY 

PB 

PB 
PB 

PB 
PB 

PB 

PB 

PB 

PB 

PB 
PB 

Function 

Stops processing when the storage address agrees 
with bits 2 through 20 of the address switches. Should 
be in center position for normal operation. 

This is the normal position. If the PSW machine 
mask is a 1, the CPU stops on detection of a CPU 
check and the status is lagged into main storage. 
If the mask is 0, the result is the same as if the 
switch is in the DSAB position. 
The CPU does not stop on detection of a machine 
check, but the check trigger is set. 
The CPU stops on detection of a machine check, 
but there is no log-in of data. 
For customer engineering use; should be in PROC 
position for normal CPU operation. 
For customer engineering use; should be in PROC 
position for normal CPU operations. 
For customer engineering use; should be in center 
position for normal operation. 

CPU executes one machine instruction for each 
depression of the start pushbutton. 
Does not affect CPU operation; CPU operates at 
normal clock speed. 
CPU advances by minimum clock amount for each 
depression of the start pushbutton; all CPU opera-
tions are as in PROC pOSition. 
Same as SINGLE CYCLE position without storage 
references. 
Resets on-line channels, control units, and CPU con-
trols (including machine checks) to their initial state. 
Resets all CPU and storage check triggers. 
Loads a PSW from main storage address zero and 
starts processing. 
For customer engineering use. 
Enters an address from address switches into the 
active (current) PSW. 
Enters data into the storage location specified by the 
storage select switch and the address switches. 
Displays data specified by the storage select switch 
and the address switches. 
Starts the CPU operating in the mode selected by the 
rate switch. 
Terminates CPU operation without changing the 
environment. 
For customer engineering use. 
Stores CPU status in fixed locations in main storage. 



Panel Swi tch/Indicator Name 

F Elapsed Time Meters 

F Key Switch 

G POWER ON 

G PREFIX SELECT 

G POWER OFF 

G LOAD UNIT 

G INTERRUPT 

G LOAD 
G SYSTEM 
G MANUAL 
G WAIT 
G TEST 

G LOAD 

*Abbreviations: 

IND - Indicator 
PB - Pushbutton Switch 
PS - Pull Switch 
R TY - Rotary Switch 
TGl - Toggle Switch 

Type * Function 

Indicate CPU running time. The process meter 
shows customer elapsed time; the CE meter shows 
customer engineering elapsed time. 
Determines which elapsed time meter will be used to 
record time. 

PB/IND Initiates power on in the CPU and in selected system 
units. It is backlighted. 

TGL Selects either main or alternate prefix during 
manually-initiated program loading. 
Initiates power off in the CPU and in selected system 
units. 

RTY These three switches select the I/O units used by a 
load operation. 

PB Causes an external interruption in the system and 
sets bit 25 of the interruption code to a 1. 

PB Resets the system and starts a load operation. 
IND Indicates a CPU elapsed time meter is running. 
IND Indicates that the CPU as in the stopped state. 
IND Indicates that the CPU is in the wait state. 
IND Indicates that a switch on panel F is not in the nor-

mal operating position or that a channel is in the 
test mode. 

IND Indicates that a CPU load operation is in progress. 
A successful load turns off the indicator. 
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GLOSSARY 

Address Translation. The process of replacing the 
12 high-order bits (24-bit addressing) of a virtual 
address with 12 bits of a physical address. For 32-
bit addressing situations, the 20 high-order virtual 
address bits are replaced. 

Associative Array. An array of eight associative 
storage registers used in the dynamic address trans­
lation process. Each register contains both a virtual 
address and its equivalent current physical address. 

Bus Control Unit. The logic used to control the flow 
of information over the several buses attached to pro­
cessor storage. The BCU controls the address buses 
as well as the data buses to and from storage. Pri­
ority determinations in the use of the buses and assoc­
iated control signals are handled by the BCU. A BCU 
is used for channel and CPU communications with pro­
cessor storage. 

Command. One or more upper-case alphabetic terms 
for which TSS/360 has a predetermined unique re­
sponse. 

Command Language. The set of commands that are 
recognized by TSS/360 and result in a predetermined 
set of actions. 

Command System. The set of programs required to 
provide responses to commands. 

Conversation. Describes the interaction or dialog 
between a user and a time sharing system, via a 
terminal device, whereby the user can control, in­
terrogate, modify, and observe the processing of 
his task. 

Data Management. A general description of the col­
lective functions of a programming system that pro­
vide access to data sets, enforce data storage con­
ventions, and regulate the use of I/O devices. 

Data Set. A named collection of logically related 
data items, arranged in a prescribed manner, and 
described by control information to which the pro­
gramming system has access. 

Direct-Access. A type of storage medium which 
allows information to be accessed by positioning the 
medium or accessing mechanism directly to the in­
formation required, thus permitting direct addres­
Sing of data locations. 

60 

DynamiC Address Translation. Address translation 
that occurs at instruction execution time. 

Extended Direct Control. The direct control function 
as modified for IBM System/360 Model 67-2. The 
'read direct' instruction is dropped, performance of 
WRITE DIRECT has been modified, and some external 
signal lines have been assigned specific control func­
tions. 

Extended Dynamic Address Translation. DynamiC 
address translation for 32-bit addresses. 

Extended PSW Mode. The CPU mode of operation in 
which some functions normally controlled by bits of 
the PSW are assigned to control registers, logically 
extending the PSW to include those control registers. 
The Extended PSW mode is controlled by bit 8 of con­
trol register 6. 

Extended Storage Protection. The 7-bit storage 
protection feature for IBM System/360 Model 67; in­
cludes storage protection, fetch-protection, and two 
additional bits identified as reference (bit 5) and 
change (bit 6). Bit 5 of the protection key for the 
referenced block is set to 1; any store operation 
causes bit 6 to be set to 1. 

High Resolution Interval Timer. The timer feature 
used in IBM System/360 Model. 67; this timer has a 
resolution time of 13 usec. 

Language Processor. A general term for any assem­
bIer, compiler, or other routine that accepts state­
ments in one language and produces equivalent state­
ments in another language. 

Library. In general, a collection of objects (for 
example, data sets or volumes) associated with a 
particular use, and the location of which is identified 
in some type of directory. 

Linkage. The means by which communication is 
effected between two programs. 

Linkage Editor. A program that produces an object 
program module by transforming other program 
modules, optionally combining separate control 
sections into a single control section, resolving 
symbolic cross-references among them, replacing, 
deleting, and adding control sections on request. 



Load. The process of reading the beginning of a 
program into virtual storage and making necessary 
adjustments and/or modifications to the program so 
that it may have control transferred to it for the 
purpose of execution. 

Main Storage. Storage which is directly addressed 
by the registers of a central processing unit; hence, 
storage from which program instructions may be 
fetched and executed. 

Module (Programming). The input to, or output 
from, a single execution of an assembler, compiler, 
or linkage editor; a source or program module; 
hence, a program unit that is discrete and identifi­
able with respect to compiling, combining with other 
units, and loading. 

Multiple Access. That characteristic of a system 
which allows many users to share the total system 
concurrently, each as if he has sole use of the sys­
tem. 

MultiproceSSing. The simultaneous use of two or 
more processing units in the same computing system. 

Object Program Module. The output of a single 
execution of an assembler, compiler, or link editor, 
which constitutes input to the dynamic loader or the 
linkage editor; an object module consists of one or 
more control sections in relocatable (though not ex­
ecutable) form and an associated program module 
dictionary. 

Off-Line. A generic reference to a device which may 
not be directly controlled by a computing system with 
which it is being used. 

On-Line. A generic reference to a device which can 
be directly controlled by a computing system to which 
it is electrically connected. 

On-Line Storage. Storage devices, and especially 
the storage media which they contain under the direct 
control of a computing system; not the off-line or 
shelf-storage of these media. 

One-Level Storage. A concept which treats all on­
line storage, regardless of its physical characteris­
tics, as having one level of appearance to a user; a 
teclmique which makes all on-line storage appear as 
main storage. 

Page. A set of 4096 consecutive bytes; applied to 
main storage, a set of 4096 consecutive bytes, the 
first byte of which is located at a storage address 
that is a multiple of 4096 (an address whose 12 low­
order bits are 0). 

Page Boundary. A TSS/360 storage address that is a 
multiple of 4096; a System/360 address whose 12 low­
order bits are O. 

Page Table. A table containing the physical starting 
addresses of pages (for one segment) that are in pro­
cessor storage. The page table argument is the page 
table starting address plus the virtual page address. 

Page Turning. See "Paging." 

Paging. The process of transmitting pages of infor­
mation between main storage and auxiliary storage, 
especially when done for the purpose of aSSisting the 
allocation of a limited amount of main storage among 
a number of concurrently executing programs. 

Partitioning. The division of a multiprocessor con­
figuration into two or more isolated subsystems. 

Physical Addresses. Addresses in processor storage. 

Privileged. (1) Privileged user: one who is entitled 
to execute certain system control commands from a 
terminal; (2) privileged module: a system module 
that is allowed to communicate with the TSS/360 super­
visor; (3) privilege of access: an attribute of the level 
of allowable sharability of a shared data set (could be 
read-only access, read/write access, unlimited 
access, or no access). 

Problem Program. Any routine that performs proces­
Sing of the types for which a computing system is in­
tended; including routines that solve problems, mon­
itor and control industrial processes, sort and merge 
records, perform computation, process transactions 
against stored records, etc; generally interpreted to 
be any nonsystem program. 

Processing Programs. A generic description of pro­
grams that have the primary function of processing in­
formation and producing results, as compared with 
supervising and/or scheduling the flow of control 
through the system. 

Program. (N) A generiC reference to collections of 
instructions and data produced for the solution of 
some well-defined problem; (V) to create and/or 
produce these collections. 
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Protection Key. An indicator associated with a task 
that appears in the program status word (PSW) when­
ever the task is in control, and that is matched 
against the storage keys of all storage protection 
blocks that it is to use. 

Real Time. The actual time during which a physical 
process transpires, especially if that process is 
monitored or controlled by a computing system. 

Re-enterable. An attribute of a program that allows 
the program to be interrupted during execution, en­
tered by another user, and, subsequently, re-entered 
at the point of interruption by the first user, and pro­
duces the desired results for all users; a program 
with an intermediate state of execution that is totally 
restorable when it is re-entered after an interruption. 

Relocation. The movement of a program from one 
place in storage to another, including the modifica­
tion to the program required therefrom. 

Response Time. The average time that a terminal 
user must wait to receive a response from the time 
sharing system; a measure of the rate at which the 
dialog between man and machine takes place. 

Routine. A sequence of machine instructions which 
carry out a well-defined function. 

Secondary Storage. The on-line storage of a compu­
ting system that is not directly addressed by the reg­
isters of a central processing unit. 

Segment. A logical grouping of data and procedure; 
on System/360 Model 67, an area of contiguous 
virtual storage equal to 256 pages, and on a 256-page 
boundary. 

Segment Table. A table that contains the physical 
starting addresses of page tables. The segment 
table argument is the segment number plus the 
starting address of the segment table. 

Storage Key. Indicators associated with storage pro­
tection blocks which require that tasks have matching 
protection keys to use the blocks. 

Subroutine. A routine that performs a specific func­
tion which is part of the overall objective of the rou­
tine that uses it. 

Supervisor. The program modules, supplied by IBM, 
that control and monitor the usage of the time sharing 
system. 

62 

Supervisory Programs. A generiC reference to the 
programs that have the primary function of scheduling, 
allocating, and controlling system resources, rather 
than proceSSing data to produce results. 

Task. Any action, and all work undertaken as a result 
of such action, performed by TSS/360 under the direc­
tion of a stream of commands from a system input 
unit, and associated with a particular user between the 
receipt of the LOGON and LOGOFF commands. Some 
background tasks are initiated for a user by the system, 
and are terminated by the completion of the operation 
to be performed. 

Throughput. A measure of the rate at which work 
can be performed by a computing system. 

Time Sharing. A method of using a computing system 
whereby a number of ueers can concurrently execute 
programs with which the users may interact during 
execution, and be generally assured some minimum 
amount of program execution per unit time. 

Time-Slice. The time during which each task executes 
before it is placed in a queue of tasks that are conten­
ding for the system resources. 

TSS/360. The time-sharing operating system (a 
supervisory program) for use with the IBM System/ 
360 Model 67. 

Turnaround Time. The elapsed time between submis­
sion of a task to a computing center and the return of 
results. 

User. Anyone who uses the services of a computing 
system. 

Virtual. Conceptual or appearing to be, rather than 
actually being. 

Virtual Address. An address generated by a program 
which references virtual or conceptual storage and 
must, therefore, be translated into a real storage 
address when it is to be used. 

Virtual Storage. A conceptual form of main storage 
which does not really exist, but is made to appear as 
if it exists through the use of hardware and program­
ming. 

Wait Condition. As applied to tasks, the condition of 
a task that is dependent on events to enter the ready 
condition. 
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