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'TROUBLE ANALYSIS

DEFINITION OF SYMBOLS USED IN FLOW CHARTS

Starting or terminating step.

Question block which is asking for a "yes - no'" or
"on - off'" answer. Output lines will be labeled.
Indicates some action is required or gives a brief

description of situation,

Refers reader to some other page for directions
of particular operator action required.

Number within this symbol indicates one of the
following:

l. Page number which references this page.

2. This page number, if this is a common
entry from several other pages

3. Page to exit to in order to continue
usage of charts



TROUBLE ANALYSIS (continued)

{ START ) 1f the error message that types out on the

console typewriter indicates a particular
device malfunction; lock up the page number
for that device in the index and refer to that
poge.

Check switch
settings on
console

Cormrect
switch settings

Re-~IPL

Check load
unit address
switches on
console

Check enable
disable
switches

'

Clear See
core storage d page 31

'

Turn check
stop switch

-

Re-IPL

Y
No
PROCEED

See
Call CE poge 43

Red
light emror
No




TROUBLE ANALYSIS (continued)

Either system is waiting for
an 1/O operation

or

the system is in o program
loop

i System is
] waiting & 1/0
] is stopped

See supervisor for

verification of
| switch settings.

See

Record ROS
addr

supervisor — — —4 To proceed depress
the start push
button
See
page 41
Depress stort
| push button




TROUBLE ANALYSIS (continued)

Display core
bytes 0 & 1

See System/370
low core error

bytes

Machine check Run/SEREP
or and/or EREP
channel check and save
for CE
Prog check in Run stand
supervisor L alone dump
and save for
SE/CE

Unrecoverable
DASD error

Record bytes
| O thru A

[PL 1/O error Record bytes
or /0 error | Othru3
queve full

Bytes -

0-1 Message no.
141 2-3 Channel and
unit

Possible lost
interrupt press

5-A Sense data

¢ Run stand

alone dump

request on 1052
and type cancel
or run stand
alone. Dump

and re-IPL

Display byfes
2 and 3 for

error MSG

and save for

CE

First
failure

1PL of wrong
supervisor, geh
correct pcck/
tape

See DOS/TOS operating guide IPL
messages for all other IPL error
recovery procedures

4



TROUBLE ANALYSIS (continued)

1052 is Reload paper
inoperative. tand press
Tum on if off request key

See Call CE and
page 43 try recovery

3

Enter 01 in Record bytes Possible inter-

byte 4 and 2 - 3 channel | —pw| vention req, or

press interrupt and unit not ready make
ready

System

System
operating

processing

First
failure

Possible
wrong results
or lost record
if Ignore

Enter 02
in byte 4 and
press interrupt

is used
Cancel
- Enter 03 in Call CEand .
ri)::s::?ng No —D'— byte 4and |, restart job or
P press interrupt other jobs

page 43

Continue
process



TROUBLE ANALYSIS (continued)

Display and See
record cur- page 19
rent PSW
Either no
Yes task ready in
system or may
have lost an
Finterrupt '
No [ 13
Compare last 3
hex digits of
PSW (1AR)
against the fol-
iowing
001 Yes Display general
thru purpose
019 register 10
- No
If error
—»i persists call
CE
Y
Check console Have supervisor check pack for See
for out of duplicate or missing volume
page 43
paper or not serial numbers
ready cond

If able to run without pack
No_ | make drive not ready and
re-IPL
Yes

May have
defective .
pack or drive

LT



TROUBLE ANALYSIS (continued)

Run SEREP See
save for CE :
re-]PL page 176
1/O error on

: console

{ Take stand
alone dump

1 save for CE -
re-1PL

Run ‘ Ses
SEREP page 179

l

Re-1PL run See Save both
IFCEREPO page 180 ) print outs
for CE

i Toke stand
alone dump
save for CE

Yes | System que ran out of space.
b Notify supervisor or system
programmer
No
All others not May have lost

system walt ® an interrupt or
siate codes | | no task ready
) in system
7



TROUBLE ANALYSIS (continued)

Press stop key
on system
console

l

Display and
record left
half of current

PSW

Store these 4
bytes into
location O thro
3 of main
storage

Y

Zero bit 14 of
the 4 bytes
just stored

'

If you want to shift to another con-
sole before resuming operation

press the interrupt key on the system
console panel

Press stop key
on system
console

'

Turn walt bit off and store zeros
in bits 40 thru.63 of current PSW

:

page 24

L

Press start key
on system
console

See
page 24

l

Display and See
record general page 34
register 14

Store these 4

bytes Into loca-
tion 4 thru 7 of

page 25

main . storage

£

Qaess PSW RESTART)

System will resume operation and re-
try operation invelved in malfunc-
tion. [f you pressed the interrupt
key, retry takes place on new
console

CONTINUE



TROUBLE ANALYSIS {continued)

Turn interval
timer off

press stop
button

Channel may be
——=hung {normal
condition for TP)

Yes

System
lite on

1. Re-IPL,
retry job

2, If error per-
sists notify
Ct

Manual
lite on

page 43

Yes.
System
in a loop|”

Turn on
interval timer
press start

| button

¥

Press request

on 1052 1. Set rate switch to in-

console Turn interval stryction step.
timer off 2, Display and record last 4
press stop ‘bytes of current PSW or
button instruction counter.

* 3. Press start and stop key.

4. Repeat until you have in-

struction stepped through
the loop. If-the loop is

Record loop

. |t
and proceed large you may capture
the small and large ends
Cancel the of the loop by placing the
looping job rate switch in process and
with a dump pressing start and stop
until observation of the

PSW or instruction counter
shows the desired range.
Set rate switch to process
and press start.

w

Save dump

for system

programmer

or CE See
page 19

Continue
processing



TROUBLE ANALYSIS (continued)

1. Clean
transport
2. Restart job

an you
mount reel on

Can you
mount reel on
different
drive

Mount new
reel. Restart
fob

Yes

until p

Notify CE of down situation.
If possible, run other jobs
roblem is resolved

No

MNo

Run another

tape drive

job using same

’h

Suspect _
Yes —p»| defective tape|
reel
Motify CE of * / See poge 64 to
down tape determine if
drive output tape
Continue
;I)rocessing o Refer to page 8 for
ong.i;:'s ith possible causes of tape
ﬁs,:h; :t!v; drive failure
Fi

Keep transport
clean

This is only a

| temporary fix
notify your CE
of problem

Return bad
tape to your
library for
correction

See
page 43



TROUBLE ANALYSIS (continued)

See pagel 16 for
possible causes |
of failure of

other devices

1. Mount pack

drive
2. Restart job

on different|

For a

select lock

check page
92

DO NOT
move pack
again!

Run program
DASDI on
failing pack

Will
job run
without
device

1. Vary device
off-line

2. Notify CE

'

1. Record
failing de-
vice address

2. Notify CE

Y

If possible
continue proc-
essing jobs that
don't require
'device

Bad data, or track.
Restore pack from
backup tape. Re-
start job

A

Continue
processing

See
page 43
to call CE

Possible defective device.
Mark both: pack. and device | -
down. Call CE

"



TROUBLE ANALYSIS (continued)

Printer

Check

Check form
thickness and
density control

Yes

Yes . X
carriage tape

See index for page
number of device
and go to that page
for possible causes
/cures.

Continue
processing

Reload Restart
UCS [——mwriter for
buffer Q/S only

Ready

Try start/stop
keys

Notify I1BM of down
situation. Continue
processing with other
jobs and devices if
possible

printer EE—

Continue
processing

12

page 43



TROUBLE ANALYSIS (continued)

Press request
key on 1052

console

This is a
hard wait
Issue display
request
command
Take
requests Yes appropriate
utstandin action
Scan console
to ensure all
messages
requiring
operator action
have been
honored
Take
) appropriate
outstanding action per
messages messages and
codes SRL

System may be
waiting for work
issue display
active command

13



TROUBLE ANALYSIS (continued)

Hold Q to

prevent
initiation of

No System is wait- new jobs
ing for work ‘

Any

active jobs

Display job-
names for
information
The system may ' about job
have exhausted starting and
direct access stopping
space, issue a
display Q +
command Display active {
for cumrent job
Issue display execution
U command fo status
list status of ‘
devices on Stop readers
the system and writers to

correct possible

Direct access main storage

space will be Devices fragmentation

released if you ormal +

can start a :

writer for Cancel jobs

queved output \.dvlfh a dump

i in reverse

'FOb; ..fYou may Force a device order of

tm. ' nec:ssf.gry end interrupt Fiority

0 1ssue afo (stop ~ start the P

Q, stop reader, device) *

cancel jobs in _

order to start @ Dﬁlspioy ac-

writer tive to mon-
itor changing

Problem environment

Y

Release Q to

corrected

resume normal
processing

I

Refease Q to
resume normal
processing

Continue
processing

v

If the problem
| cannot be
carrected,
| follow the
procedure for
hard wait

14



'TROUBLE ANALYSIS {continued)

Record contents

pf the current |
PSW ‘ page 19

'

Save master
console sheet |

'

Execute the
stand~alone
dump

Re-IPL

15






FUNCTIONAL CHARACTERISTICS OF MANUAL CONTROLS

This chapter is a grouping of technlques and related data you will need

to use in running the system.

LOAD key

START key

STOP key

SYSTEM RESET key

CHECK RESET key

INTERRUPT key

DISPLAY key

ADDRESS COMPARE
awitch

LOAD UNIT
switches

PR-KB

RATE switch

STORAGE SELECT
switch

LOAD light

WAIT light

Loads an IPL program.

Starts instruction execution. (Works
only if the CPU Is in the stopped mode.)

Puts the CPU in the stopped mode.

Interrupts instruction processing, and
resets the CPU, channels, on-line non-
shared control units, and I/0 devices.
Does nof reset registers.

Resets the console check lights.

Interrupts program execution by causing an
external interruption. The operating system
allows you to switch from the primary con-
gole to the alternate console, -OS only

Displays information you specify by setting
appropriate panel switches. Works only {f
the CPU is in the stopped mode.

Stops the CPU when it reaches any address
you select in advance, Used to load a
secondary nucleus at JPL time. -0OS only

Tell the system where to get the IPL
program when you push the LOAD key.

The printer-keybeoard s an I/0 device that
provides alter/display and operator control
functions.

Sets the rate the CPU will operate at (used
only when the CPU is already in stopped

‘mode): PROCESS rate -- normal speed;

INSTRUCTION STEP rate -~ one whole
instruction per push of the START key;
SINGLE CYCLE rate -- one whole micro-
program instruction per push of the START
key.

Works only if the CPU Is In the stopped
mode. Selects the storage area addressed
by the address switches:

FP -~ floating point reglsters

GP -~ general purpose registers
PSW ~- current program gtatus word
MS -~ main storage

IS  --local storage

SP  ~-- storage protection

IC == Instruction counter

Goes on when the LOAD key Is pushed, goes
off when the IPL chain is broken.

Goes on when the CPU is in the wait state.

7



MANUAL light

TEST light

SYSTEM light

STORAGE DATA
lights

Goes on when the CPU i8 in the stopped
mode.

Goes on when the switches with a NORMAL
position are not pointing to that position.

Goes on when the CPU or channels are
running.

Goes on after the DISPLAY key I8 pressed

when thelr corresponding keys are set to specify
data to be loaded Into gtorage or intc registers.

18



HOW TO DISPLAY THE CURRENT PSW

Displaying the PSW varies from one machine model to the next, so the
steps are described according to model number, :

PSW For Model 20 Only

Left Half of Current PSW

Not | CC|Not |[ASCII|CHAN|Device [Function
Used Used Mask [Address | Specification

01 23 4 5 6 7 891011 12138 14 15

Right Half of Current PSW

Next Sequential Instruction Address

16 31
On the Model 20

Main atorage displaying is done one byte at a time on the Model 20.
Reglster displaying, Including displaying the current PSW, is done
two bytes at a time on the Model 20,

® Press STOP
¢ Turn MODE switch to the DISPLAY REGISTER position.
e Turn DATA SWITCH 1 to position 2 for left half of
PSW or position 3 for right half of current PSW.
e Depress START key.
® Proper halfword is displayed in the E, 8, T, and R registers.

Left Half of Current PSW

System Mask | Key AMWP| Interruption Code

0 8 12 16 L 31
— Not valid in
Normal Right Half of Current PSW Current PSW
ILC CC Program] Instruction Address
Mask
32 34 36 40 63

On the Model 25

Aux storage and main storage displaying is done two bytes at a time cn

the Model 25. I.ocal storage displaying is done one byte at a time on the
Model 25.

To display System Mask, Key, AMWDP;

e Press STOP.

e Set MODE switch to A S DATA position.

¢ Set console awitches A, B, C, and D te 00AS.

e Depress DISPLAY key.

¢ System mask, key, and AMWP will be displayed in the
BYTE 0 and BYTE 1 indieators.

19



HOW TO DISPLAY THE CURRENT PSW (continued)

To display rest of PSW:

e Set MODE switch to MOD/LS position ~ information will
now be coming out of local storage and can only be displayed
one byte at a time in the console BYTE 1 indicators.

e Set console switches A and B to 00.

e Set console switches C and D to the desired location.

PSW fields will be found at the locations below.

Switch C D
Imstruction Length 84 (bits 0 and 1 of BYTE 1)
Condition Code 8C (bits 0 thru 3 of BYTE 1)
Program Mask 8D (bits 0 thru 3 of BYTE 1)
Instruction Address 88 and 89

Note: The 4 bit decode of the condition code is as follows:

Bits - 01 2 3

Cond. code 0 - 0 0 0 0
Cond.codel-OlOl
Cond, code 2 - 0 0 1 0
Cond.code 3 - 0111

On the Model 30

Storage dieplaying, including displaying the current PSW, is done
one byte at a time on the Model 30.

e Press STOP.

e Turn the STORAGE SELECT switch E to 'AS' with red
flag up.

e Turn switch A to 'LS' or numeric 7.

e Turn MAIN STORAGE switches: B to zero, C and D to
the desired location. PSW fields will be found at the
locations below.

Switch CD
System Mask B8
Protect Key B9 (high order 4 bits)
AMWP B9 ({low order 4 bits)
Interruption Code External old PSW (bits 16-31)
Instruction Length 8C (bits 4 and 5)
Condition Code BB (high order 4 bits)
Program Mask BB (low order 4 bits)
Instruction Address A9 & AA (or 1 & J register)

Note: Condition code is displayed as four bits 8, 4, 2, 1), onebitata
time.

e Press DISPLAY to display the data in the main storage data
register and the address in the low order eight bits of the
main storage address register.



HOW TO DISPLAY THE CURRENT PSW (continued)

On the Model 40

Storage digplaying, including displaying the current PSW, ig
done two bytes at a time on the Model 40.

¢ Press STOP.
e Set the STORAGE SELECT switch to PSW,
e Set the STORAGE ADDRESS bit switches as follows:

All bits off for the first half-word of the PSW,
Bit 7 on for the second half-word.

Bit 6 on for the third.

Bits 6 and 7 on for the last half-word.

@ Press the DISPLAY key.

On the Mode] 44

e Depress the STOP key.

e Turn the STORAGE SELECT switch to the desired
half of the PSW.

e Depress the DISPLAY key.

On the Model 50

Storage displaying, including displaying the current PSW, is
done 4 bytes (one word) at a time on the Model 50.

Press STOP.

Set the ADDRESS switches to 170.

Set the STORAGE SELECT switch to LOCAL.

Press the DISPLAY key.

Rotate roller 3 (CPU 1) to position 1, showing the L

reglater which contains the first half of the PSW,

e Rotate roller 4 (CPU 2) to position 3 and examine bits
32-39, labeled PSW, to find the first byte of the second
word of the PSW.

e The last three bytes of the PSW are in the instruction

address register.

On the Model 65

Storage displaying, including displaying the current PSW, is
done eight bytes (two separate words) at a time on the Model 65,

e Press STOP.

e Look at roller 4 position 1 for the left half of the current

PSW, CC and program mask.

e Look at the D reglster (roller 1 position 2) for the Instruction

Address.
On the Model 75

Storage displaying, including displaying the current PSW, is
done eight bytes (one whole double-word) at a time on the Model 75.

® Press STOP.

e Look at the PSW register indicator lights for the current PSW.

Fa



HOW TO DISPLAY THE CURRENT PSW (continued)

On the Model 91/95

Storage displaying, including displaying the current PSW, is
done eight bytes (one whole double word) at a time on the
Modet 91/95.

& Press STOP.
e Look at the PSW regiater indicator lights for the
current PSW.

Note: To insure the validity of the Instruction address, be sure machine
is in the STOP STATE. If this cannot be done by depressing the
STOP button, it may be necessary to either hit SYSTEM RESET
button or put the RATE switch to the SINGLE CYCLE position
and depress the HARD STOP button.

On the Model 145/155

Refer to Alter/Display Operations on the Model 145/155 {page 27).

On the Model 165

Presa STOP.

Set CRT MODE SELECT to CE.

See bits 40-63 at IC on CRT.

See bits 0-15 and 32-39 at Image A3 on I{ndicator
viewer, (Bits 16-31 are 0'g.)

To resume, set CRT MODE SELECT to OP and press
START.



ALTER THE CURRENT PROGRAM STATUS WORD (PSW)

On the Model 20

On the Model 25

Press STOP,

Turn MODE switch to the ALTER REGISTER position.
Turn DPATA SWITCH 1 {o position 2 to alter the left half
of current PSW or position 3 to alter the right half of
current PSW.

Set new data in switches E, 8, T, and R.

Depress START key.

Note: An alter function must be preceded by a display functlon
on the Model 25

On the Model 30

On the Model 40
.

On the Model 44

On the Model 50

To alter system mask, key, AMWDP area.

Do a PSW display operation to the system mask, key,

and AMWP area. )

Put desired information in congole switches A, B, C, and D.
Depress STORE key.

To alter any part of rest of PSW.

Do a PSW display operation on the desired area of the

PSW to be changed.

Put desired information in console switches A and B.
Depress STORE key. -

Proceed as in displaying the curreant PSW,
Put new data in the data keys.
Hit STORE and the new data will be entered.

Proceed as in displaying the current PSW,
Put new data in the data keys.
Hit STORE and the new data will be entered

Depress the STOP key.

Turn the STORAGE SELECT switch to the desired half

of the PSW,

Enter the desired PSW-information in the DATA SWITCHES,
Depress the STORE key.

Be sure machine is in manual mode.

Record address in INSTRUCTION ADDRESS REGISTER.
Set address keys to 170,

Set storage switch to LOCAL.

Put new data in data keys.

Hit STORE and new data will be entered.

Hit SYSTEM RESET key.

Put address noted in step 2 in address keys.

Hit SET IC key.



ALTER THE CURRENT PROGRAM STATUS WORD (PSW) (continued)

On the Mcdel 65
e Put new PSW doubleword in the data keys,
e Store the data at location zero.
e Hit PSW RESTART.
On the Model 75
e Put new PSW doubleword in the data keys.
e Hit SET PSW, The whole PSW, including the

ingtruction counter, will be set to that data.

On the Model 91/95

& Put new PSW In CBR data keys.
e Hit SET PSW. The whole PSW, including the
instruction counter, will be set to that data.

On the Model 145 and 155

Refer to Alter/Display Operations on the Model 145/155 (page 27).

On the Model 165

Preas STOP.

Set CRT MODE SELECT to CE.

See bits 40-63 at IC on CRT.

See bita 0-15 and 32-39 at image A3 on indicator

viewer. (Bits 16-31 are 0's.)

Set MANUAL ENTRY SELECT to MCDR.

Enter desired data via data keys. (If error is made,

press = until wraparound, then return to desired

byte and enter correct data.)

e When all eight bytea are in MCDR, press SET PSW.
To verify, perform steps 1-4 of "Diasplay Current PSW."

¢ To resume, det CRT MODE SELECT to OP and press

START.

24



TO ALTER MAIN STORAGE

On the Model 20

Presg STOP.

Turn MODE switch to STORAGE ALTER position.

Set new hex data byte in DATA SWITCH 1 and DATA SWITCH 2.
Set the address to be altered in switches E, S, T, and R.
Depress START key.

On the Model 25

¢ Do a display function on the desired address.
e Set Data into console switches A, B, C, D.
o Depress STORE key.

On the Model 30

e Set up address as you would in digplaying main storage
{machine must be in manual mode).

#® Set the byte of data to be stored into the rotary data
switches H and J (use hexadecimal representation
of data).

e Press STORE; the new data is displayed in the main
storage data register.

On the Model 40

¢ Set up address as you would in displaying main storage.
e Set the half-word of data {o be entered into the data keys.
e Press STORE.

On the Model 44

o Depress the STOP key.

e Turn the STORAGE SELECT switch to MS.

e Set the address of the lecation to be meodified in the
STORAGE ADDRESS switches.

e Set the data to be stored in the DATA SWITCHES.

o Depress the STORE key.

On the Model 50

Machine must be in manual mode.

Set address to be stored into, in the address keys.
Set STORAGE SELECT switch to MAIN.

TPut data to be stored in the data keys.

Press STORE.

Note: Any location not ending in 0, 4, 8, or C. must be stored at its
proper byte location in the selected word.



TO ALTER MAIN STORAGE (continued)

On the Model 65
To alter a doubleword:

Press STOP.

Put address to be altered in the address keys.
Set STORAGE SELECT to MAIN.

Put data In the 64 data keys.

Press STORE.

To alter a byte do the same as above but:

e DPut into address keys 21-23 the byte number of the data
keys that are to be stored.

e Set STORAGE SELECT to MAIN BYTE.
Press STORE.

On the Model 75

® Press STOP.

e BSet addreas switches to the location of the lowest byte

of the doubleword to be altered.

Set STORAGE SELECT to MAIN STOR.

Preas DISPLAY. Contents of doubleword will be displayed
in J register.

Set data switches te match J register.

Set new information in the appropriate data switches.
I'ress STORE.

Repeat firat four steps to check for accuracy.

On the Model 91/95

¢ DPress STOP.

e Set ADDRESS switches (CAR) to the lowest doubleword
that contains the bvte(s) to be altered.

e Set STORE/DISPLAY to main storage.

Presa DISPLAY. Contents of the doubleword will be

displayed in the CBR pos 0-31, 32-63.

Set CBR data switches to match CBR lights.

Set new information in appropriate CBR data switches. -

Press STORE.

Repeat first four steps to check for accuracy.



TO ALTER MAIN STORAGE {continued)

On the Model 145 and 155

Alter /display operations are performed by the operator from the PR-KB.
The PR-KB provides a record of the operation, the locatlon(s) accessed,
and the data involved.

Display operations print data from storage for inspection by the operator.
The data I8 not changed.,

Alter operations change the stored data.
Alter/Display Procedure:

e Press the CPU STOP key.

e Press the ALTER/DISPLAY key.

e Wait for both ALTER/DISPLAY MODE -and PROCEED
to turn on.

e Type the appropriate two-character mnemonic and address
of the information or register to be altered or displayed
from the following.

Alter Display Address
Storage Area Mnemonic | Mnemonic | Range
Main Storage AM | DM 000000-03FFFF -
Storage Key AK ' DK | 000000-03FFFF
General-Purpose AG DG 0-F
Reglster -
Floating-Point |
Register AF DF 0, 2,4, 46
Current PSW AP 1 DP Nene required

Alter: Data may be entered, one digit at a time, using the
spacebar to skip over positiona not being altered. The data
in the skipped-over positions remaing unchanged and prints
out each time the spacebar is operated. To -end the alter
operation, press the ALTER/DISPLAY or END key.

Display: Data is printed starting at the address specified
and continues until the ALTER/DISPLAY or END key is
pregsed. When zeros are fyped to the left of the address,
the operation i8 started automatically. When zeros are
not inserted, press the RETURN key,

o To continue program processing, press the CPU START
key.



TO ALTER MAIN STORAGE (continued)

On the Model 145 and 155 (continued)

Note:

When the operation is ended with the ALTER/DISPLAY key, the
PR-KB remains in alter/display mode (ALTER/DISPLAY MODE
indicator on).

When the operation is terminated with the END key, alter/display
mode is terminated.

1Mor alter/digplay of general-purpose and floating-point registers,
a wraparound is performed (F to 0 for GP registers, and 6 to 0
for floating-point registers).

When addressing maln storage, either a word or byte address may
be used. If the starting address i8 not on a word boundary, the
PR-KB spaces and aligns at the byte addressed.

Alter/Display Error Messages

INVAL CHAR prints when one of the following errors occurs;

e The first character of a mnemonic is not A or D.

¢ The second character is not M, 8, I, K, C, G, F, or P.
3, L, and C are used by service personnel.

e An invalid digit is typed when addressing or altering data.

e The CANCEL key is pressed.

INVAL ADDR prints when one of the following errors occurs:
¢ [Invalid starting address.

o The updated address exceeds the capacity of specified
storage.

On the Model 165

¢ DPress STOP.

e Set CRT MODE SELECT to CE and MANUAL ENTRY
SELECT to MCAR.

e Set STORAGE SELECT to MAIN STOR.

Press = until cursor underscores second byte.

e Enter six-digit-hex address via data keys. (If error is made,
press = until wraparound, then return to desired byte and
enter correct data.)

e When six-digit address shows at MCAR, press DISPLAY.

See eight bytes of storage displayed at MCAR on the CRT.

s To see next doubleword, press AD\ ADDRESS, then press
DISPLAY.

¢ DPress D until cursor underscores desired byte.

® Enter desired data via data keys. (If error is made press
=% until wraparound, then return to desired byte and enter
correct data.)

e When MCDR shows desired data (eight bytes), press STORE.
To verify, perform steps 1-7 of '"Display Storage."

e To resume, set CRT MODE SELECT to OP and press START.



TO DISPLAY MAIN STORAGE

On_the Model 20

On the Model 25

On the Model 30

On the Model 10

On the Model 44

On the Model 50

On the Model 65

Press STOP,

Turn MODE switch to STORAGE DISPLAY position.
Set the display address in' switches &, 8, T, and R.
Depress START key.

Data byte is displayed in the U and L registers.

Press STOP.

Set MODE switch to the MS DATA position.

Set console switches A, B, C, and D, to the lowest

halfword that contains the byte(s) to be displayed.

Hit DISPLAY key. ,
Data will be displayed in the BYTE 0 and BYTE 1 indicators.

Press STOP.

Turn the STORAGE SELECT switch E to 'MS' with the red
flag up.

Turn the main storage address switches A, B, C, and D

to the address to be displayed.

Press DISPLAY. The data will be in the main storage data
register, while the address will be in the main siorage
address register.

Press STOP.

Sct the STORAGE SELECT switch to 'MS',

Set the STORAGE ADDRESS switches to the address to be
displayed.

Press DISPLAY, The data will be in the STORAGE DATA
registers, bytes 0 and 1.

Depress the STOP key.

Turn the STORAGE SELECT switch to MS.

Set the address to be displayed in the STORAGE ADDRESS
switches.

Depress the DISPLAY key.

Press STODP,

Set the address switches to the address to be displayed.
Sct the STORAGE SELECT switch to MAIN,

Press DISPLAY. The data will be in the storage data
register.

Press STOP.

Set the STORAGE SELECT lever switch to the middle
position—main storage.

Set the address switches to the address to be displayed,
Press DISPLAY. The data will be in the ST register
(roller 1 position 3 and roller 2 position 3), the AB
register (roller 3 positicn 3 and roller 4 position 3} and
position 0 and 1 of E register - ILC (roller 5 position 3).
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TO DISPLAY MAIN STORAGE (continued)

On the Mode!l 75

Press STOP.

Set the STORAGE SELECT switch to MAIN STOR.

Set the address switches to the address to be displayed.
Press DISPLAY. The data will be in the J register.

On the Model 81/95

Fress STOP.

Set the STORE/DISPLAY switch to STORAGE.,

Set address switches (CAR) to the lowest doubleword
that contains the byte(s) to be displayed.

Preas DISPLAY. The data will be in the CBR

pos 0-31, 32-63.

On the Model 145 and 155

Refer to Alter/Display Operations on the Model 145/155 (page 27).

On the Model 165

Press STOP.

Set CRT MODE SELECT to CE and MANUAL ENTRY
SELECT to MCAR.

Set STORAGE SELECT to MAIN STOR.

Press = until cursor underscores second byte.

Enter six-digit-hex addresa via data keys. (If error is
made, press = until wraparound, then return to desired
byte and enter correct data.)

When six-digit address shows at MCAR, press DISPLAY.
See elght bytes of storage displayed at MCAR on the
CRT.

To see next doubleword, press ADV ADDRESS, then
press DISPLAY.

To resume, set CRT MODE SELECT to OP and press
START.



HOW TO CLEAR MAIN STORAGE

On the Model 20

e ¢ & 0 @0

On the Model 25

On the Model 30

On the Model 40

Pressa STOP.

Set MODE switch to the STORAGE FILL position.
Set ADDR SW to any position.

Set DATA SW to 40 (or desired fill charater)

Depress START key.

To stop operation, depress STOP key.

Press STOP.

Put MODE switch to any position in the SINGLE CYCLE
range.

Set console awitches A, B, C, D, to 0000.

Set DIAGNOSTIC CTRL awitch to the LOAD PRGM STOR
position.

Put MODE switch to the PROCESS position.

Depress SYSTEM RESET key.

Depress START key.

Pregs STOP.

Set instruction address keys to 0BF8.

Set RGS CONTROIL to ROS SCAN.

Set CHECK CONTROL to DISABLE.

Press SYSTEM RESET.

Press ROAR RESET.

Press START.

To stop the clearing process momentarily set
RATE switch to SINGLE CYCLE.

Press SYSTEM RESET.

Press STOP.

Set CHECK CONTROL to STOP.

Disable the interval timer.

Press SYSTEM RESET.

Set the RATE awitch to SINGLE CYCLE.

Enter 1000 (hexadecimal) in STORAGE DATA keys.

Flip up the STORAGE STATS switch.

Set RATE switch to PROCESS.

Set DIAGNOSTIC CONTROL switch to MS ADDRESS.
Press START. The microprogram light should come on
when main storage is cleared. If any other red lights are
on, main storage 18 not fully cleared; repeat procedure.
Turn DIAGNOSTIC CONTROL switch to OFF.

Press SYSTEM RESET. :
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HOW TO CLEAR MAIN STORAGE (continued)

On the Model 44

On the Model 50

On the Mcdel 65

On the Model 75

Depress the SYSTEM RESET key.

Turn all STORAGE ADDRESS switches and DATA SWITCHES
off (up).

Depress the SET IC key.

Depress the SYSTEM RESET key.

Turn on STORAGE ADDRESS switch 30.

Turn the M8 ADDRESS COMPARE switch to LOAD
Depress the START key.

Depreas the STOR EXTN switch to clear extenslon storage.
Restore the STOR EXTN and MS ADDRESS COMPARE
awitches to normal.

Depress the STOP key.

Press STOP.

Hit SYSTEM RESET.

Set IC to zero.

Set RATE switch to SINGLE CYCLE.
Put 0200 in storage data keys.
Flip ROS REPEAT INSN down.
Hit START.

Set RATE switch to PROCESS,
Flip up all data keys.

Flip up ROS REPEAT INSN.
Hit START.

Hit SYSTEM RESET.

Hit STORE.

Press STOP.

Flip data keys up.

Flip down address keys 0, 21, 22,

1lit SYSTEM RESET.

Hit ROS TRANSFER.

Set STORAGE SELECT to LOCAL and then back to MAIN.
Hit SYSTEM RESET.

Press STOP.

Press SYSTEM RESET.

Set general purpose register 0 to zeros.
Set PSW to zeros.

Set the data switches to 90 in first byle, 01 in second.
Flip down ENABLE STORAGE RIPPLE.
Flip up all other switches.

Press LOAD A-B REGS.

Hit START.

Hit SYSTEM RESET.

Flip up ENABLE STORAGE RIPPLE,



HOW TO CLEAR MAIN STORAGE (continued)

On the Model 91/95

Press STOP.

Hit CLEAR CBR.

Hit CLEAR CAR.

Put STORAGE TEST switch EMS ONLY - BOTH - MWS
ONLY In appropriate position.

Put STORAGE TEST switch STORE - OFF - FTH In
the STORE position.

e Hit START STOR TEST key.

e To gtop operation put STORAGE TEST switch STORE -
OFF - FTH to the OFF position.

On the Model 145 and 155

¢ Hold the ENABLE SYSTEM CLEAR key in the operated
position.
e Preas the SYSTEM RESET or LOAD key.

On the Model 165

e Hold SYSTEM CLEAR; press SYSTEM RESET.
¢ Release SYSTEM CLEAR; manual light turns on.
¢ Perform iPL.



HOW TO DISPLAY A GENERAL PURPOSE REGISTER (GPR)

On the Model 20

On_the Model 25

On the Model 30

On the Model 40

On the Model 44

Proceed as in displaying the current PSW except dial
in the correct GPR (8 thru F) to be displayed in
DATA SWITCH 1.

Press STOP.

Set MODE switch to the AS DATA position.

Set console switches A and B to 00.

Set console switeh C from 0 to F to display GPR's 0-15.

Set console switch D to 0 or 2 to display the left halfword

or the right halfword of the GPR selected by console switch C.
Depress DISPLAY key.

The proper halfword of the selected GPR will be displayed

in the BYTE 0 and BYTE 1 indleators.

Machine must be in manual mode.

Set switch A to LS.

Set switch B to zero.

Set switch C to desired GPR.

Set STORAGE SELECT switch E to AS position with

red flag up.

Set switch D to correspond to degired byte of GPR - that
is, to 0, 1, 2, or 3.

Press DISPLAY. The data is displayed in the main storage
data register.

Set STORAGE SELECT switch to GP.

Enter Into the storage address bank of keys labeled
REGISTER SELECT the number In binary of the

register desired, and the specific half-word desired in the
portion marked HALF-WORD.

Preas DISPLAY. The half-word will be displayed in the
storage data lights.

Depreas the STOP key.

Turn the STORAGE SELECT switch to GPR.
Operate the STORAGE ADDRESS switches for the
desired GPR (binary code In the low-order four
diglts).

Depress the DISPLAY key.



HOW TO DISPLAY A GENERAL PURPOSE REGISTER (GPR) (continued)

On the Model 50

There are four "sectors" in local storage:

00 ~ Channel Sector

01 - Worklng Sector .
10 - Floating Point Registers (FPR)
11 - General Purpose Registers (GPR)

The machine must be in manual mode in order to display any sector of

local storage.

On _the Model 65

On the Model 75

Put sector number to be displayed in address keys 22 and 23.
Put register to be displayed in address keys 24-27.

Set STORAGE SELECT to LOCAL.

Press DISPLAY.

Rotate roller 3 (CPU 1) to position 1 (L register). The
contents of the specified location in local storage is now
displayed in the L register.

To resume processing, press start key. Manual light goes off.

Set STORAGE SELECT to LOCAL.

Put GPR number in address keys 20~23.

Hit DISPLAY, The contents of the register will be displayed
in the T register - position 3 of roller 2.

Set STORAGE SELECT te GP REGS.

Put the register number in the REGISTER SELECT keys.
Hit DISPLAY. The left word of RB1. REG will show the
contents of the GPR. The right word will be blank with
parity bits on.

To display an FPR, set STORAGE SELECT to FP REGS
and proceed as for GPR.

On the Model 91/95

Set STORE/DISPLAY switch to the GEN REGS position.
Put the register number in address keys (CAR)

positions 28-31.

Hit DISPLAY. CBR positions 0-31 will show the contents
of the GPR.

On the Model 145 and 155

Refer to Alter/Display Operations on the Model 145 and 155 {page 27).

On the Model 165

Press STOP.

Set CRT MODE SELECT to CE and MANUAL ENTRY
SELECT to MCAR.

Set STORAGE SELECT to GEN PUR.

Press =» until cursor underscores high-order (leftmost)

byte in MCAR.

Select the register: enter two digits via data keys. (If error
is made, press 2 until wraparound, then return to desired
byte and enter correct data.)

Press DISPLAY. See the fullword desired at the right-half
of MCDR on the CRT,

To resume, get CRT MODE SELECT to OP and press START.
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HOW TO ALTER A GENERAL PURPOSE REGISTER (GPR)

On the Model 20

On the Model 25
*
.
.

On the Model 30

.
On the Model 40
.
.

On the Model 44

On the Model 50

On the Model 65

Proceed as In altering the current PSW except dial
in the correct GPR (8 thru F) to be diaplayed
in DATA SWITCH 1.

Do a display function to the GPR to be altered.
Set desired data into console switches A, B, C, and D.
Depress the STORE key.

Follow same procedure as in displaying a register.

Put the data you wish to enter into the atorage data portion
of the keys.

Press STORE.

Follow aame procedure as in displaying a register.
Put data in storage data keys.
Press STORE.

Depress the STOP key.

Twrn the STORAGE SELECT switch to GPR.

Place GPR address in the STORAGE ADDRESS switches.
Place data in the DATA SWITCHES.

Depress the STORE key.

.Machine must be in manual mode.

Put sector number in address keys 22 and 23.
Put word to be stored into in address keys 24-27.
Set STORAGE SELECT to LOCAL.

Put data in the jata keys.

Press STORE.

Proceed as in dieplaying a regiater but:

.Put in the bottom bank of data keys the data you wish to

store.
Hit STORE.



HOW TO ALTER A GENERAL PURPOSE REGISTER (GPR) (continued)

On the Model 75

To alter a GPR proceed as in displaying and:

e Dut data into the left half of the data keys.
e Hit STORE.

To alter a FPR procecd as in displaying and:

e DPut data into the data keys. Put the characteristic in
the 0 byte; when you display the FPR, the characteristic
will be in Byte 7.

e Hit STORE.

On _the Model 91/95

To alter a GPR proceed as in displaying and:

e Put data into CBR positions 0-31.
e Hit STORE.

On the Model 145 and 155

Refer to Alter/Display Cperations on the Model 145 and 155 (page 27).

On the Model 165

e Press 5TOP.

e Set CRT MODE SELECT to CE and MANUAL ENTRY
SELECT to MCAR.

e Set STORAGE SELECT to GEN PUR.

.e Press= until cursor underscores high-order (leftmost)
byte in MCAR.

e Select the register: enter two diglts via data keys. {f
error is made, press = until wraparound, then return to
desired byte and enter correct data.)

e . Press DISPLAY. See the fullword desired at the right-
half of MCDR -on the CRT.

e Check that the = underscores high-order byte.

e Enter-desired data via data keya. (If error is made, press
= until wraparound, then réturn to desired byte and enter
correct data.)

e When the right-half of MCDR shows desired data (four
‘bytes}, press STORE. To verify, press DISPLAY.

e To resume, set CRT MODE SELECT to OP and press
START.
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STOP ON MAIN STORAGE ADDRESS

On the Model 20

On the Model 25

On the Model 30

On the Model 40

Preas STOP.

Set MODE switch to the ADDRESS STOP position.
Set the stop address in switches E, S, T, and R.
Depress START key.

Press STOP.

Set the address to be stopped at in console

switches A, B, C, and D.

Set MODE switch to M3 ADR STOP position.

Depress START KEY.

When desired address is reached the machine will

stop with the ADR MATCH light on under CPU STATUS.

Put the addreas you wish to stop on in address swltches
A, B, C, and D.

Put ADDRESS COMPARE switch on SAR DELAYED STOP.
The CPU status MATCH indicator will come on when the
address is reached.

(Not effective during IPL)

On the Model 44

Put the address you wish to stop on in the storage address
keys.
Turn ADDRESS COMPARE to MS STOP.

Depreas STOP key.

Place gtop address in the STORAGE ADDRESS switches.
Set MS ADDRESS COMPARE switch to STOP.

Depress START key —— the machine will atop at the

end of the instruction that accesses the selected address.



STOP ON MAIN STORAGE ADDRESS (continued)

On the Model 50
Do not perform the following steps while a program is executing.

¢ Put address to be atopped on in the address keys.

e Set [AR switch to STOP.

e The instruction pointed to by the address keys will be
executed and the next address in the program will be
displayed in the IAR.

e If the instruction pointed to by the address keys is a branch
instruction and the branch is taken, the address of the
branch instruction will be dieplayed in the IAR.

On the Model 65

o Put the addreass to stop on in the address keys.
e Flip down the ADDRESS COMPARE STOP switch.
e Press START.

On the Model 75
¢ DPut address to be stopped on in the address keys.
e Flip down the ADDRESS COMPARE STOP switch.
e DPress START.

On the Model 91/95

¢ Put address to be stopped on in the address keys (CAR).
e Put ADDRESS COMPARE switch to the INSN position in
the CPC HARD STOP range.
¢ Put CYCLIC PROGRAM COUNTER ENTRY switches
to a value of zero.
e Presa START.

On the Model 145 and 155

o Press the STOP key.

e Set ADDRESS COMPARE switch to the I COUNTER
position.

e Put address to be stopped‘on in the console switches
CDEFGH.

® Set the ADDRESS COMPARE CONTROL toggle switch
to the STOP position.

e Press the START key.

On the Model 165

Press STOD.

Set CRT MODE SELECT to CE.

Set ADDRESS COMPARE/SYNC to IC.

Set STOP ON COMPARE (MS) to STOP.

Set CS/MS to MS.

Set MANUAL ENTRY SELECT to MRAR.

Press = until cursor underacores second byte in MRAR.
Enter six-digit-hex stop address via data keys. (If error
is made, press=> until wraparound, then return to desired
byte and enter correct data.)

e To resume, set CRT MODE SELECT to OP and press
START.



POWER-ON PROCEDURE

Note:

Beifore depressing power-on, insure that all preparation has
been completed and that no one is involved in manual manipu-
lations with any machinery attached to the system.

Depress power on push button.

The length of time required by the system to complete its
automatic cycling up process depends on the type system
and the number of devices attached to it.

Do not attempt any operation until the power on push button
has a white glow. This indicates that the system is completely
powered up and ready for use.

I some of the devices attached fail to power up, an IBM
representative should be notified.

For Models 65, 75 and 91/95
Before the power up cycle is complete the power on push

button should have a red glow. This should indicate that the
system is not ready for use yet.

POWER-OFF PROCEDURE

1.

In preparation to turn power off:

a. Depress system reset push button.

b. Unload all disk and tape drives.

c. Open or disengage the print unit release lever cn all 1403's.
Depress the power off push button.

Some devices may not go off. Check if LOCAL/REMOTE
switch is in REMOTE position before placing a service call.



HOW TO RECORD THE ROS (READ ONLY STORAGE) ADDRESS

Note: The only time that the ROS address may be accurately recorded
is when the ROS unit has stopped., To accompligh this it is
advigable to set the rate switch to the single cycle position.

On the Model 30

On the Model 40

Cn the Model 50
.

On the Model 65

Record the hexadecimal value of the W register and
the X register. These registers are shown in the
read only storage area of the main console in the
upper right section.

Insure that the display switch (located just below the
emergency oif knob) is in its center position,

Record the hex value found in the "ROBAR-ROSAR-
ROAR-ROSCAR" indicators (located just beneath and
to the left of the digplay switch).

The current ROS address is indicated on roller
number 4 (labeled CPU2), roller position 7.

The previous ROS address is Indicated on the same
roller described in the previous step except at roller
position 8,

Roller number one, position number 4 indicates the

ROS address, ROS previous address A and ROS

previous addregs B. Each one of these is 3 hex

bytes long and should all be recorded (see section V

of this manual for a definition of "hex byte').

Roller number three, position humber 4 has one light
whose status should be recorded. It is the second from
the right, and is labeled "PREV ADR A'". Simply record
whether it is on or off.
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TO CALL IBM FOR SERVICE

First check to see if there is a CE on site.

1f not call your local IBM dispatch at:

Normal IBM Branch Office hours .
Qutside of Normal Office hours

Give dispatch the following information:

1,

Your company name, your name and extension.

Type of machine (box) that gives the error
indications.

Type of system attached to (Mod 30, Mod
85, ete.)

What is your urgency ?

If known, is your trouble hardware or
software,

Any special instructions a CE might need to
lmow to get to your account.

The CE that normally services your Account.

CE NAME-- .




DOUBLE WORD
" . worD ___ |
BYTE BYTE] BYTE | BYTE | BYTE[ BYTE | BYTE | BYTE
b 1 2 3 4 5 6 7
Bits |0 s 1s5/16 23|24 aif32  ad40  47[4s 5556 63
| BYTE |.._
———ad HALF WORD p¢——
___,_1 r,___ ONE BINARY BIT
HEXI-
DECIMAL | - DECIMAL BINARY
ol1l2]3|4a]s|e]7
01 01 0000 0001
jo—— ONE BYTE —— 02 ) 0000 0010
. ONE ONE N 04 04 0000 0100
HEX—'I* HEX 08 08 0000 1000
CHAR C(CHAR 16 10 0001 0000
| a2 20 0010 0000
64 10 0100 0000
128 80 1000 0000
171 AB 1010 1011
205 cp 1100 1101
239 EF 1110 1111

HEXADECIMAL AND DECIMAL CbNVERS[ON
To find the decimal number, locate the Hex number and ite decimal equivalent for each

position.

Add these to obtain the decimal number.
lower decimal number and its Hex equivalent.

number until the entire number is developed.

To find the Hex number, locate the next
Each difference is used to gbtain the next Hex

BYTE BYTE ' BYTE
0123 4567 0123 4567 0123 4567
HEX DEC HEX DEC®| HEX DEC HEX DEC HEX DEC HEX DEC
0 0|0 0}j0 0 10 o|0C 0]0 0
1 1,048,576 1 65,536 ] 1 4,09 1 256 | 1 1611 1
2 2,097,152 | 2 131,072 | 2 8,192 2 512 | 2 32| 2 2
3 3,145,728 | 3 196,608 | 3 12,288 3 768 1 3 48 | 3 3
4 4,164,304 4 262,144 | 4 16, 384 4 1,024 | 4 64 | 4 4
5 5,242,880 |5 327,680 |5 20,430 5 1,280 | S 80| 5 5
6 6,291,456 6 393,216 { 6 24,576 6 1,536 6 9% (6 6
7 7,340,032 |7 458,752 |7 28,672 7 1,792 | 7 11217 7
8 8,388,608 {8 524,288 |8 32,768 8 2,048 | 8 12818 8
9 9,437,184 {9 589,824 |9 36,864 9 2,304 | 9 144 | 9 9
A 10,485,760 A 655,360 | A 40,960 A 2,560 | A 160 | A 10
B 11,534,336 | B 720,89 |B 45,056 B 2,816 | B 176 | B 11
C 12,582,912 § C 786,432 |C 49,152 C 3,072 | C 192 | C 12
D 13,631,488 | D 851,98 |D 53,248 D 3,328 | D 208 | D 13
E 14,680,064 E 917,54 |E 57,344 E 3,584 E 224 | E 14
F 15,728,640 | F 983,040 Y F 61, 440 F 3,840 | F 240 | F* 1s
6 5 4 3 2 1
POWERS OF 16 POWERS OQF 2
160 n 20 n
1 0 512 9
16 1 1 024 10
256 2 2 048 11
4 09 3 4 096 12
65 536 4 8 192 13
1 048 576 5 16 384 14
16 777 216 6 32 768 15
268 435 456 7 65 536 16
4 294 967 296 8 131 72 17
68 719 476 736 9 262 144 18
1 099 S11 627 776 10 524 288 19
17 592 186 044 416 11 1 048 576 20
281 474 96 710 656 12 3 097 152 21
4 503 599 627 370 49 13 4 194 304 22
72 057 594 037 927 936 14 8 388 608 23
1 152 921 504 606 846 976 15 16 777 216 24
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CODE, CHARTS

EXTENDED IBM CARD CODE TO HEXA.DECIMAL

Bl T E o TEO TE TO EC
(Zones)
Bl 40 50 60 Fo 70 6A Cco DO
1 F1 C1 D1 61 B1 91 81 Al
2 F2 c2 D2 E2 B2 92 82 A2
3 F3 C3 D3 E3 B3 93 83 A3
4 F4 C4 D4 E4 B4 94 84 Ad
5 F5 Cs D5 E5 B5 95 85 A5
6 e Ccé D6 E8 B6 96 86 A6
7 F7 Cc7 D7 E7 B7 97 87 AT
8 F8 C8 D8 E3 B8 98 88 AB
9 ¥9 Cc9 D9 E9 B9 99 89 A9
18 79 49 59 69 BO 20 80 A0
28 TA 4A 5A EO0 BA 9A 8A AA
38 7B 4B 5B 6B BB 9B 8B AB
48 7C 4C 5C 6C BC 9C 8C AC
58 7D 4D 5D 6D BD 9D 8D AD
68 7E 4E 5E " 6E BE 9E 8E AE
w 78 7F 4F 5F 6F BF oF 8 AF
519 31 01 11 21 71 51 41 El
A 29 32 02 12 22 72 52 42 62
39 33 03 13 23 73 53 43 83
46 34 04 14 24 74 54 44 64
59 35 05 15 25 75 55 45 65
69 36 06 16 26 76 56 46 66
79 37 07 - 17 27 77 57 47 67
89 38 08 18 28 78 58 48 68
189 39 09 19 29 30 10 00 20
289 3A 0A 1A 24 FA DA CA EA
389 3B 0B 1B 2B FB DB cB EB
489 3C 0C 1C 2C ¥C DC CcC EC
589 3D 0b 1D 2D FD DD CD’ ED
689 3E 0E 1E 2E FE DE CE EE
789 3F OF 1F 2F FF . pF CF EF
Bl = Blank
T = Twelve
E =Eleven
O =Zero



PROGRAM STATUS WORD

Syatem Mask® Key | AMWP* Interruption Code
[1] 78 1112 15 16 23'24 31
ILC |CC Prog. Instruction Address
Mask*
32 3334 35 36 39 40 4748 55'56 63
Q Multiplexer channel mask 13 Machine check mask (M)
1 Selector channel I mask 14 Wait state (W)
2  Selector chennel 2 mask 15  Problem state (PY
®  Selector channel 3 mask 32-33  Instruction Length code (ILC)
4  Selector channel 4 mask 34-35 Condition code (CC)
S  Selector channel 5 mask 3  Fixed-potnr overtlow mask
6  Selector channel 6 mask k7 Decimal overflow mask
7  External mask 38  Exponent underflow mask
12 ASCIl mode (A) 39  Significance mask

*A one-bit equals on, and permita &an interrupt.

CODE FOR PROGRAM INTERRUPTION

Interruption Code Program Interruption

DEC HEX BINARY Cause

1 (133 0000 0001 Operation

2 02 0000 0010 Privileged operation

3 03 0000 0011 Execute

4 04 0000 0100 Protection

5 05 0000 0101 Addressing

6 06 0000 0110 Specification

7 07 0000 0111 Data

8 08 8000 1000 Fixed-point overflow

9 9 0000 1001 Fixed-point divide
10 OA 0003 1010 Decimal overflow

11 [43] 0000 1011 Decimal divide

12 ocC 0000 1100 Exponent overflow
13 o 0000 1101 Exponent underflow
14 OE 0000 1110 Significance

IS OF 0000 1111 i Floating- point divide

PERMANENT STORAGE ASSIGNMENT

DEC ADDRESS  BINARY LENGTH PURPOSE
0 0 0000 0000 double-word Initiel program loading PSW

8 8 0000 1000 double-word Initial program loading CCW1
16 10 0001 0000 double-word Initial program loading CCW2
24 18 0001 1000 double-word External old PSW

a2 20 0010 0000 double-word Supervisor call old PSW

40 28 0010 1000 double-word Program old PSW

48 30 0011 0000 double-word Machine-check old PSW

56 as 0011 1000 double-word Input fourput old PSW

64 40 0100 0000 double-word Charnel stetus word

72 48 0100 1000 word Channel address word

76 4C 0100 1100 word Unused

80 50 0101 000D word Timer (usea bytes 50,51 &k 32)
B84 54 0101 OL00 word Unused

88 58 0101 1000 double-word External new PSW

96 60 0110 0000 double-word Supervigor call new PSW

104 68 6110 1000 double-word Program new PSW
12 70 0111 Q000 double-word Meachine-check new PSW
120 78 0111 1000 double-word Input/output néw PSW
128 80 1000 0000 ¢1) Diegnostic scan-out ares

(1) The size of the diagnostic acan-out ared depemds on the particular model and L0
channels; for models 30 through 75, maximum size {s 256 bytes.



CONDITION CODE SETTING

0 ] 2 3

FLOATING-POINT ARITHMETIC
Add Normalized S/L. zerp <Zero >zerm overflow
Add Unnormalized S/L zero < Zero > Zero overflow
Compare S/L (A :B) equal A low A high -
Load and Test S/L zero < Zero » ZEro --
Load Complements S/L zero <zero >Zero ==
Load Negative S/L. zero <zero -- ==
Load Positive S/L zero S > Zero --
Subtract Normalized S/L - Zero «<zero > Zero overflow
Subtract Unnormalized S/L Zero <zerg > Zero overflow
FIXED-POINT ARITHMETIC
Add H/F Zero < ZEro > ZEro overflow
Add Logical zero, not zero, zero not zero,

not carry not carry carry carry
Compare H/F (A:B) equal A low A high --
Losad and Test zero <zero >Zero --
Load Complement ZEero < Z&ro >zero overflow
Load Negative zero < ZEero -- --
Load Positive Zero -- > Zero overflow
Shift Left Double zero <zZerop > ZEro overflow
Shift Left Single zZero < 28ro > zero overflow
Shift Right Double ZEero < Zero > Zero --
Shift Right Single zero < Zero > ZEro --
Subtract H/F Zero < Zero > zero overflow
Subtract Logical -- not zere, zero, net zero,

not carry carry carry

DECIMAL ARITHMETIC
Add Decimal zero <zero > Zero overfiow
Compare Decimal (A :B) equal A low A high --
Subtract Decimal zero < Zero >zero overflow
Zero and Add - zero <Zero > ZEro overflow
LOGICAL OPERATIONS
AND zero not zero -- --
Compare Logical (A:8) equal A low A high --
Edit : zero < Zero > zero --
Edit and Mark zero < Z8r0 > Zero --
Exclusive OR Zero not zero -- -~
OR zero not zero -- --
Test Under Mask Zero mixed -- cne
Translate and Test Zero incomplete complete --
INPUT/QUTPUT OPERATIONS
Halt 10 not working halied stopped not oper
Star 1/0 available CSW stored busy ) not oper
Test Channel not working CSW ready working not oper
Test 10 available CSW srored working not oper
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DASD CHANNEL CUMMAND CODES (See A26-5988)

‘Multiple Track
(M-T) Off M-TOn +
| 8-Bit Code '
Command for CCW Count 0123 4567|HexDec | Hex Dec
Control No Op X 0000 0011] 03 03
Seek 6 0000 0111} 07 7
Seek Cylinder 6 0000 1011} 0B. 11
Seek Head 6 0001 1011§ 1B 27
Set File Mask 1 0001 1111| IF 31
Space Count X 0000 1111| OF 15
Transfer in Channel X XXXX 1000| X8
Recalibrate (2311 only) 0001 0011 13 19
Restore (2321 only) X 0001 0111 17 23
Sense Sense 1/O 4 0000 0100| 04 04
Switching | Release Device X 1001 0100] 94 148
Reserve Device X 1011 0100| B4 180
Search } Home Address EQ 4 (usually) 0011 1001| 39 57| B9 185
Identifier EQ 5 (usually) 0011 0001 31 49| Bl 177
Identifier HI 5 (usually) 0101 0001 51 81 DI 209
Identifier EQ or HI 5 (usually) 0111 0001 71 113] F1 241
Key EQ 1to 255 0010 1001 29 41| A9 169
Key HI 1to 255 0100 1001| 49 73| C9 20t
Key EQ or HI 1 to0 255 0110 1001| 69 105§ E9 233
Key & Data EQ* 0016 1101 2D 45| AD173
Key & Data HI* 0100 1101} 4D 77| CD 205
Key & Data EQ or HI* 0110 1101} 6D 109} ED 237
Continue Scan EQ* Note 1 0010 0101 25 37
Continue Scan HI* 0100 0101| 45 69
Continue Scan EQ or HI* 0110 0101] 65 101
Continue Scan No Compare® 0101 0101} 55 85
Continue Scan Set Compare® 011l O1elf 75 117
Read } Home Address 5 0001 1010] 1A 26 9A 154
Count 8 0001 0010 12 18| 92 146
Record RO Number 0001 0110( 16 22| 96 150
Data of bytes 0000 0110} 06 06] 86 134
Key & Data trans- 0000 1110] OE 14| 8E 142
Count, Key & Data ferred 0001 1110| IE 30| 9E 158
Initial Program Load (IPL) 0000 0010| 02 02
Write Home Address 5 (usually) 0001 1001] 19 25
Record RO 8+KL+DL of
RO 0001 01013 15 21
Count, Key & Data 8+KL+DL 0001 1101| 1D 29
Special Count, Key & Data* |8+KL+DL 0000 0001] 01 01
Data DL 0000 0101] 05 05
Key & Data KL & DL 0000 1101| OD 13

* Special Feature Note 1. Includes mask bytes in scarch argument.
1 M-T On = M-T Off except, during Search and Read bit 0 = 1 in M-T On.
X = not significant; KL = Key Length DL = Data Length; EQ = Equal; HI = High
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CHANNEL QOMMAND CODES

-~Bi =
Device Command for CCW 8 Bir Cod Hex ec
. 0|1(213]41516 |7
2540 Read, Feed. Select Stacker S5 Type AA [|S1S|D{OJO|0} 1L |O
Read Type AB |{|1{1DjOJO{0O] 1 {O
Read, Feed (1400 compatabtlity mode only) LD jojogt jo
Peed, Select Stacker S8 TypeBA 1551110101011 11
PFR Punch, Feed, Select Stacker 5§ TypeBA |1S|S|D{Oo}1]0]0 |!
Punch, Peed; Select Stscker S§ Type B8 ||S|5|Dj0jO(O[O }!
S8 | Stecker D Date Mode
ao Rl 0 EBCDIC
01 R2 1 Column Binary
10 RP3
1442 N1 _M_‘_M_ Reed MIMjM|O:0]|0|1 |0
Resd 0jojX Eject and SS1 Write Mi M| MlO]O]O]0 |1
Read [t]O]x Eject and 551 Control . [[MIM]OfG[OjO]L |1
Read 0l1{Xx Ejecr and 552 No Op plojojojojof1 |1]
Read 1f1}1X Ejecr and S52 Senge 010|M{M]OJL}O [0
Write 0|01 X s51
Write |[1{01X Eject and S51
Write |01 |X 8S2
Write f1|11X Eject and S52
Coatrol]| 1 |0 Eject and SS1
Conirolj 0] 1 552
Contrali 1] 1 Eject and 532
Sense 111 Punch disgnostic
Sense oll Read diagnostic
X = 0 meana EBCDIC mode
X = | means Colurnn Binary Mode
1403 or Write, No Space sojojojojlolojo 1 0l 01
1443 Write, Space | After Print 0]0101041]0]|0 (! 09 09
Write, Space 2 After Print ojojojriofolo |l 1] 17
Write, Space 3 After Print olojoflrjtrjoioh t9] 25
Write, Skip To Channel N After Print LICIHIAIN[G10 VI 1
Diagnostic Read (1403) aglojojojojoltljo 021 02
Diegnoatic Read (1443) dlojofolo}i]t lo)l o6] 06
Test /) ojejlojojojolio o 001 00
Sense 01010 0|0{110 |0 04| 04 |
Carriage | Space | Line Immedistely ojolojop1]oft {1 0B| I1]
Control Space 2 Line Immediately gjojojtjoflo]i1 h 13| 19
Space 3 Line Immediately Clofoit{ijol s} 18] 27
Skip To Channel N Immediately LICIH A N]OET ]I i ]
No Op oJojojolofoi v | o3l oz
ClH AN [Channel C {H A {N |Channel
0j0j0 |1 i 01111 7
ojo|11to0 2 1 {0}0|O 8
ool |1 3 L]|ojo |t 9
0l1]of{o 4 1{o}l1]o 10
0l1401{1 5 1jojl 1 il
011 J1i0 ] 11010 12
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Message Format For DOS and TOS

The system-to-operator messages have two bagic forms. The
first form (illustrated here) consists of a two-character
program identifier (prefix), followed by a four-character
message code, and comments, The comments can extend

to more than one line but the program identifier and message
code are not repeated on succeeding lines,

BG xxxxc {...Comments...]
[...Comments...]

The following program identifiers are used in multiprogramming,

Identifier Program

BG Background program

1 Foreground-one program
F2 Foreground-two program
AR Attention routine

sP Supervisor

The sccond form of system-to-operator message congists of
two lines, The first line contains the program identifier and
is followed by any comments. The second line consists of the
message code and message,

BG [...Comments...]
xxxxc [...Message...]

XXXXC

4

Action Indicator A - Operator must perform
some action.

D - Operator must perform
gsome decision,

I - Giving operator some
information.

Megsage Number

Program Origin

0 SUPVR or IPL
1 JOBCTRL

2 LINK EDT

3 Librarian

3E Erep

4 Liocs

4B BTAM

4C PDAIDS

4Q QTAM

4E ESTV

4V VTOC

5 PL/1

6 RPG

T Tape Sort
7D Disk Sort
8 Utilities

9 Autotest

A Assembler
B FORTRAN
C COBOL

E EMULATOR
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MESSAGE FORMAT FOR OS

The exact formats and meanings of indlvidual messages are con-
tained in the publication IBM System/360 Operating System:
Messages and Codes, GC28-6631. :

A console message from an IBM program is up to 120 characters
long and has the following format:

T 9,08 .8 4 m'[:x

| Action
1 Indicator

I IBM Standard
Message Code

Message
_—.l Identification
an)

Mesaage Identification (ID)

Message Text

A 2-character numeric field called the message ID appears to
the left of, and is separated by one blank from any message that
requires a reply. Use this number with the REPLY command to
enable the system to identify the reply., When the message does
not require a reply, the message ID does not appear.

The maximum nurmber of IDs, not exceeding 100, is setl at the
time the system is generated. The aystem assigns a unique
ID to each reply-requesting message.

After processing a REPLY, the ID may be reassigned to another
mesaage, If a jobh ends before you can REPLY to a message,
another megsage is written listing all the message IDs you
should ignore.

IBM Standard Message Code

The IBM Standard message code is a unique alphanumeric code
of at least 8ix characters assigned to each message written by
IBM programsd. The code identifies the program that is the
gource of the message.

For example, codes starting with the following characters
identify the programs listed:

Codex Program

IBC Independent Utilitles
IEA Supervisor

IEB Utilities

IEC Data Management
IEE Master Scheduler
IEF Job Scheduler



Action Indicator

The action indicator is a l-character alphabetic mnemonic that

denotes the general class of action required. It appears immediately -
following the IBM standard message code. It is separated from

the mesgsage text by at least one blank character.

The following action indicatoras are defined fdr System /360 Operating
System programs: '

A: An "await action” condition that requires you to perform a
apecific action before the task will continue, The action is
specified either in the message text field or in a supplemental
listing. Amn example of such action is the mounting or
required data volumes, .

D: An "await decision'* condition that requires you to choose
between alternative courses of action, For example,
if a job requires more input/output devices than are
currently available, you can either vary a device or
cancel the job, -

E: Eventual action; operator must perform action when
he has time.

I: An information message that does not require Immediate
action, For example, this type of message could be used
to indicate that a certain control program phase has been
completed, or that certain tape units are now avallable
for the mounting of new volumes.

W A "cannot proceed" condition that stops processing until
the action to be taken is determined, and this action
ig performed. For example, this condition could
be cauged by a suspected machine malfunction requiring
investigation by the Customer Engineer.

Ss A "cannot proceed" condition caused by a hardware malifunction
that cannot be eorrected by retry. Run the standard, stand-
alone diagnostic program called SEREP, following the
procedure given in Chapter 4.

Message Text

The message text is a brief statement of information, a request for
action, or a request by the program for information to be supplied.

Internal, Serial Numbers:

You may find internally-generated serial numbers of the form LGL»ox
o /xxxxx in the text of messages requesting you to dismount unlabeled
tape volumes. If you are asked to retain these volumes, mark them
with their internal serial numbers, using any convenient means,

such as masking tape and a felt-tipped pen. The system may later
ask you to remount the volumes, using their Internal serial numbers,
in an order different from the one in which they were dismounted,



Input-Output Error Messages

i. I1EAO00A adr,INT REQ, cm,stat, sensbhbbbbb, , ser, jjj
IEA0O00A adr,INT REQ, CC—3/NO PATHS AVAILABLE,, , jjj

Explanation:

For the first format of the message, the input/output supervisor
detected a device that requires Intervention; for the second format
of the message, the Input/output supervisor recetved a not opera-
tional indication on the last available path to a device.

In the message text in hexadecimal, the fields are:

adr
Unit address of the device.

cm
Operation code of the channel command word (CCW) during
whose execution the error occurred. If the channel command
word cannot be found, this field appears as **,

stat
Status portion of the channel statug word (CSW).

sens
First 2 sense bytes for the error condition.

bbbbbb
Next 3 sense bytes for the error condition. This field
appears only for devices that give more than 2 bytes of
sense information.

ser

Serial number of the volume on which intervention is
required. This fleld appears only for magnetiec tape or
direct access devices.

s
Job name, In charactera, during which Intervention Is
required. (If the job name cannot be determined, this
field will be left blank.)

Operator Response:

For the first format of the message, take an appropriate action,
such as:

Make the unit ready. If the unit cannot be made ready,
cancel the job.

Feed more oards to the reader or punch.

Clear a card jam.

Empty a stacker.

Empty the chip hox.

Put paper Into the printer or console typewriter,

For the second format of the message, either physically turn on a
path to the device (for example, a control unit switch or a channel
switch) or VARY a path online that has been previously varied off-
line. Then, If necessary, make the device ready.



2.

If the above action does not result in continuation of system operation,
do the following before calling IBM:

‘o Execute the IMDSADMP service ald program, specifying
the TYPE=HI option, to produce a storage dump to tape.
If a tape is not avallable, execute the IMDSADMP pro-
gram with TYPE-LO option to produce a dump to the
printer.

e FExecute the IMDPRDMP service aid program with the
'GO! option after restarting the system. The input to
IMDPRDMP is the dump tape from ITMDSADMP. Save the
formatted dump output.

IEA000] adr, errmsg, ¢cm, atat, senshbbbbb, debetfd, ser, jjj
IEAQ0OI lna, errdserptn, cm, stat, ibss, opxxterm,,jjj
IEAQ00I adr, errdscrptn, cm, stat, sensbbbbbb,
binxcylntrck l' ser, jij
{ binxsbsteytr
dcbetfd j

Explanation

The input/output supervisor, the basic telecommunication access
method (BTAM), or the queued telecommunication access method
(QT AM) routine found an uncorrectable input/output error. The
first format of the message is used only for magnetic tapes; the
second format only for telecommunication devices; and the third
format for all devices other than telecommunication devices.

In the message texts, the fields are:

errmsg
Message degcribing the error:

¢ ERASE G-CONTINUE to indicate that a data check
occurred during an erase gap operation. The opera-
tion was initiated by the write recovery procedures.
This message i3 an indication that scme residual data
remained on the tape; a later reread through the erased
area may indicate a noise record. Depending on the
length of the noise, a permanent error (read data check)
may occur.

¢ NOISE-FIRST RETRY to Indicate that a noise record
(2 record whose length 18 less than 12 bytes) was
recognized as a cause of a data check. The noise
record is ignored, and no repositioning for a reread
is attempted.

o NOISE-ERP IN .PROG to indicate that error recovery
procedures were in progress when a short record-data
check condition was encountered. This situation should
not oeceur, and s a good indication of either faulty hard-
ware media, a crimp in the tape, or noise on the bus
line. Repositioning of the tape cannot be guaranteed
under these conditlons.
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errdscrptn
Description of the error baged on status and sense information:

CHAN CTL CK - channel control check.

INTF CTL CK - interface control check.

CHAIN CHECK =~ chaining check.

CHAN DATA CK - channel data check.,

EQUIP CHECK - egquipment check.

BUS OUT CK - bus out check.

CMD REJECT ~ command reject.

DATA CHECK .

SNS I/O MALF - a unit check occurred during a sense

operation. (When this condition is present, the fields

c¢m, stat, sensbbbbbb, and binxcylntrck do not appear

in the measage text.)

¢ OVERRUN - (for direct access and magnetic tape only).

SEEK CHECK - (for direct access only).

e NO REC FOUND - no record found (for direct access
only).

e MISSING A.M. - missing address marker (for direct
access only).

e DATA CONV CK - data converter check (for magnetic
tape only). ’

e UNUSUAL CMD - unusual command (for 2540 card reader
and punch only).

e TIMEOUT - {for telecommunications only).

LOST DATA - (for telecommunications only).

e [/0 ERR - input/output error ({for errors other than

thoge described above).

adr
Unit address, in hexadecimal, of the device.

Ina
Line address, in hexadecimal.

cm
Command code, in hexadecimal, of the channel command
word (CCW) being executed when the error occurred. I
the channel command word cannot be found, this field
appears asg **,

stat
Status portion, in hexadecimal, of the channel status word
(C3W).

sens
First two sense bytes, in‘hexadecimal, for the error
condition. This field appears only if a unit check condition
is indicated in the stat field (which precedes this field in
the message text).

bbbbbh
Next three sense bytes, in hexadecimal, for the error
condition. This field appears only for devices that give
more than two bytes of sense information.

ib
The sense byte describing a unit check type error condi-
tion for telecommunication devices.

88
Sense information resulting from the execution of a
diagnostic Write/Read command which ended with a unit
check status (2701 Data Adapter Unit only). This Informa~
tion may result from a Write/Break or Read/Skip com-
mand for QTAM.

dcbetid
Record count, in hexadecimal, not including label
records. This field appears only for magnetic tape.
{For the firat format of this message, this fleld indicates
the count of the record preceding the error record.)



op .
TP operation code, in hexadecimal, describing the type of
channel command word (CCW) being executed when the
error occurred.

Not used.

term
Terminal identification characters, in hexadecimal. It may
be elther two bytes or one byte, depending upon the terminal
type. If it s one byte, it is left justified. If a dial line is
being used with QTAM, the last four digits of the dial number
are provided.

binxeylntrck
Address, in hexadecimal, of the bin (binx), the cylinder
(cyln), and the track (trck) where the error occurred.
When an error occurs while trying to obtain this data, the
last seek address is substituted., This field appears only
for disk and drum direct access devices.

binxsbsteyir
Address, In hexadecimal, of the bin (binx), the subcell (gb),
the strip (st), the cylinder (cy), and the track (tr) where the
error cccurred. When an error occurs while trying to obtain
this data, the last seek address ig substituted. This field
appears only for data cell direct access storage devices.

ser .
Serial number of the volume on which the error occurred.
This fleld appears only for magnetic tape or direct access
devices,

133
Job name, in characters, during which the error occurred.
If the job name cannot be determined, this field will be left
blank.

Note: Two consecutive commas or a blank fleld in the mesggage
text indicate that a field could not be determined.

Qperator Response:

Probable hardware error. For the first format of the message,
proceed with caution in accepting, unconditionally, the results of

the operation. Consider cancelling the job if there is a requirement
to expect perfect results. Each message should be considered as a
potential warning of a marginal condition. If the problem recurs, do
the following before calling IBM for hardware support:

¢ Have the master console log available.

For the second and third formats of the message, note that some

abnormal error condition occurred. Depending on the severity of
the error {check the status and sense information) and depending

on the installation requirements, take appropriate action.




3.

[EAQOLI UNIT adr, PATH pth INOPERATIVE (FOR CPU x)

Explanation:

One path to 2 multipath device has become Inoperative. The system
will continue all operations on a limited basis, using the remaining
paths,

In the message text, the fields are:

adr
Unit address, in hexadecimal, of the device.

pth
Channel and unit control path, in hexadecimal, by which the
device could not be accesased. If the path cannot be deter-
mined, this field appears as **,

X

Central processing unit, A or B, for which the path is
inoperative. The field FOR CPU x appears only for
multiprocessing systems.

Operator Response:

Probable hardware error. The system will automatically begin
reusing the path when it becomes operational. If the problem
persists, do the following before calling IBM for hardware support:

¢ Have the master console log available.



1052 PRINTER-KEYBOARD
Bit

Write without Carrier Return 0 0 ¢ 0 0 0 o0 1
Write with Carrier Return 6 0 0 o0 1 o0 o 1
Read 0 0 0 0 1 0 1 0
Control Alarm 0 0 0 0 1 o0 1 1
No-op 06 0 0o o o0 o0 1 1
Test 1/0 0 0 0 0 o0 o0 0 o
Sense 0 0 0 0 0 1 0 0
Status Byte
Bit Name Description
0 Attention Request Button
1 Not Used
2 Not Used
3 Busy
4 Channel End
5 Device End
6 Unit Check Defined by Sense Byte
7 Unit Exception Read Cancel Button
Sense Byte
Bit Name Description
0 Command Reject Invalid Command
1 Intervention Not Ready
Required
2 Bus-Out Check Parity Error on Bus Out
3 Equipment Check Typewriter Parity Error
1442 CARD READ PUNCH
Status Byte
Bit Name Description
3 Busy
4 Channel End
3 Device End :
6 Unit Check -~ further explained by sense byte
7 Unit Exception -- EOF and last card has been read
Sense Byte
Bit Name Description
0 Command Reject
1 Intervention Required -~ not ready
2 Bus-Out Check
3 Equipment Check -- reader check, punch check,
invalid card code punched and
data error on CE read or write.
4 Data Check ~- invalid card code on read
5 Overrun Check
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1443 PRINTER

Status Byte
Bit Name

0,1,2 Not Used

3 Busy

4 Channel End

5 Device End

6 Unit Check

7 Unit Exception

Sense Byte

Bit Names

0 Command
reject

1 Intervention
required

2 Bus-0ut Check

3 Equipment
Check

4 &5 Typebar Selection

6 Channel 9

7 Channel 12

Description

Command stored or status stacked.

Channel 9 sensed in carriage tape.

Channel 12 sensed in carriage tape.

Because read-backward command
was received, or because more than
3 line spaces were requested, or
because skip to channel 0,13, 14, or
15 was received.

Printer not ready because forms
check-ran out or jammed, or stop
key or carriage stop key pressed, or
cover interlock open.

Parity error on bus-out during initial
selection with command-out tag up,
or data transfer with servide-out tag
up.

Printer malfunction because of buffer
register parity error or typebar
synchronization error.

Changed only by repositioning the
typebar-character indicator switch.
o 0 52-character set
0 1 I13-character set
i1 0 39~character set
1 1 63-character set

Hole sensed in channel 9 of carriage
control tape during last write or
control command.

Hole sensed in channel 12 of carriage
control tape during last write or
control ¢dommand.
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2250-MODEL 1 GRAPHIC DISPLAY UNIT
Summary of Statug and Sense Information

Status Byte

Bit Name
Attention
Unused
Busy

Chan End
Device Enu
Unit Check
Unused

Sense Bﬂe 0

Bit

Do

NN R W O

Name

Command Reject
Intervention Required
Bus Out Check
Equipment Check

-7 Unused

AN =

Note:

Sense Byte 1

Bit Name

0 Light Pen Detect

1 End Order Sequence
2 Character Mode

Unused

Bit Name

0, 1, 2 Unused

3-7 Hi-order Buffer Address Ctr
Sense Byte 3

Bit Name

0-5 Lo-order Buffer Address Ctr
6, 7 Unused

Sense byte 2 and 3 will be zero if the buffer is running

when the sensé command is issued.

2821 CONTROL UNIT
Status Byte

Bit Name

Not Used

Not Used

Not Used
Busy

Channel End
Device End
Unit Check
Unit Exception

SNk ON O

Senae Byte

Bit Name
¢ Command Reject
1 Intervention
Required

2 Bus Out Parity

3 Equipment Check
4 Data Check

5 UCS Parity

6

7

Description

Further defined by Sense Byte
Reader--last card Read and Stacked
Printer-~Channel 12 sensed--
further defined by Sense Byte

Description

Not Ready

Parity of command on Bus Out
Partty Error in Control Unit or
Device

On Reader Invalid Card Code.
On PFR also.

On UCS indicates uneomparable
character or UCS compare error
Printer UCS Parity Error,
Reader 2 reads no feed.

Punch Only PFR.

Printer Channel 9.

Reader Punch--not used.
Printer-- Channe} 9
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2803 TAPE CONTROL

Status Byte

Bit Name

0 Attention

1 Status Modifier

2 Control Unit
End

3 Busy

4 Channel End

5 Device End

6 Unit Check

7 Unit Exception

Description
Not used,
Present with busy to indicate TCU busy.

Signaled by the TCU:

(a) At completion of operations during which
a TCU busy was indicated.

(b) At the completion of a control immediate
operation during which a unit check or
unit exception is detected.

When presented without bit 1 (status modifier
bit), indicates that the tape unit is busy.

Indicates that a read, read backward, write,
mode set or sense has been completed, or
that a control command has been accepted.

Indicates that the tape unit has completed
operation at TU level of command. Device
end indicated with channel end at the comple-
tion of command.

Set whenever:

(a) Any bit is on in sense byte 0.

(b) Tape unit performing read backward,
backspace record or backspace file into
or at load point.

(¢) A rewind and unload is completed at the
TCU level.

Set when:

(a) A write, WI'M or ERG operation is per-
formed in the end of tape area.

(b) A tape mark is sensed during a read, read
backward, forward space record, or back-
space record.
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2800/2400 TAPE CONTROL (continued)

*noryetado
LM UO HISTD AJ[00]04 OS[Y  “J0SLIOOUT (9-% sTopow) Joxay

81 ele(] -uonexado plemyorq pesi Jo peox *uoljerado premioeq peed a0 ‘Pral ‘Maew ade) yoBX], ofdiIniy
E U0 OB} SUO UWBY) aIo0w Ul feudis yeom LM ‘NLIA Suranp peLInooo 0970 Louspunpot [BUIpmISuo] v (g-1 s[spol) HDHT T

‘notjexado yLim {9-1 sTePOI ST37)

4 [P0 & I0 ‘pa1oariod og J0uU prnod * "Teud1s dojs ® Jo ydieoea J¥A 01 ;e

1eq} voyeaado paemoeq peat Jo pead JOYE 10 UNIIS40 Te I9YJE 195 JOU ST JOJROTPH] *uoizsaado pavm (91 s1epol #-10%32)
JUlINp paxmooo JoLre Ljrxed [eoTI94 v ~}o%q PEe4 JI0 PEaI B JWImp PeLIngoo Yooyo £ourpimpaa [eondea v OHA M/¥ 0
(34 “1dq 009°1) (®POW IZUN ‘1dq 008 ‘9-% S[POW puw) o EUS o g

4-F STopo £-1 S[Epoly
uonwsIdINu 0ZHZ PUE SIPZ ‘F032-T0F3
€ @349 asusy

"AlreuonIpUCOUN T 0 308 4 pur 9 s3q ‘faqeordds JoN (SIIE

alqeondde joN

"2 934q 9sues U 8,7 0} P8 aaw

L pre 9 811q ‘syun ode) yovI}-uaAss A Superedo uogm perdueye ST WOII00LION JOLIS ON
8.1 04 195 ) pPUB 9 5)1q 1S¥9] }8 SUIEIUOO g 914q esues ‘SpURIIWOD J3730 % JO pua 23 1B
P8 ooUD ¥}jep oU Yiim pIRMNOBY DPEII IO PesdI pemnoexs A[1adoad ® yo pus a1 1y |, "YoeqD
Lougpunpsy otfof),, veg "PAIIUNOIUS US| ¥ JOSYD BIEP B J} PUEIWOD pIemyosq pest Io
DESI 8 JO pUS 3 ¥ 198 ade J8q) 531q JOJE0rpur JOIIO-UI-YOBT] 3} SUTEIU0O 934q oeuag STQL

{34 ‘rdg o9 ‘y)
L-¥ s[epol

{9POW 1ZYN ‘1dq 008 ‘9-% STOpPoW pus)

€~1 S[3POI

ONRLIdING 0255 PUB STFZ ‘FOPI-10FT

¢ a34g osueg




2800/2400 TAPE CONTROL (continued)
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2800/2400 TAPE CONTROL (continued)
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2841 STORAGE CONTROL

Status By_te
Bit Name Note
0 Attention - - Not Used

1 Status Modifier Used with Search and Control Unit Busgy.

2 Control Unit End  The control unit has finished an operation.

3 Busy

Indicates addressed access mechanism is moving;
or used in conjunction with Status Modifier to
indicate Control Unit Busy.

4 Channel End The control qnit has received all the data from the

channel needed to do the operation called for and
the channel is freed.

5 Device End Indicates that an access mechanism is free to be

used.

6 Unit Check Indicates that a control unit or programming

error or device hardware check has been detected.

7 Unit Exception End-of-File.

Sense Information Summary

Sense Bit:
Position

Byte 0
Bit

ngmuxwmu (=]
CD
[

Bit

LN ke

RIS I

Byte 2
Bit

N O D

Condltior}

Command Reject includes Invalid Command, Invalid Sequence,
and File Protected. -

Intervention Required

Bus Out Parity

Equipment Check -

" Data Check

Overrun
Track Condition Check

- Seek Check

Data check in count field; also causes Byte 0, Bit 4

{(Data Check) to be turned on.

Track Overrun. Indicated on Write.

End of Cylinder

Invalid Sequence also causes Command Reject Byte 0, Bit 0)
to be turned on. :

No Record Found

File Protected also causes Command Reject {Byte 0, Bit 0)
Missing Address Marker

Overflow Incomplete

N

Unsafe

Not Used
Serializer/Deserializer Check |
Not Used

ALU Check

Unselected Status

Atso,tux‘nro.n: Equlpment
Check Byte 0, Bit 3
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2841 STORAGE CONTROL (Continued)
Sense Information Summary (Continued)

Byte 3
Bit 2311 2321 2302 2303 2314
0 |Ready Drive Ready Access Ready Busy
1 |On Line Drive Access On Line
Operative Operative
2 |Unsafe Read Safety Read Safety Unsafe
S (S — Write Safety | Write Safety Write Current
Sense
4 |On Line Strip Ready Cn Line On Line | Pack Change
5 |End of Cylinder | Invalid Address | ——-——e=aaea- End of Cylinder
6 [-—————mm—- Auto Restore |—--=—=——eee- [ Mult, Med.
] Select
7 |Seek CE Cell CE Cylinder Seek
Incomplete Located Located Incomplete
Byte 4

Module Identification - Sense Byte 4

Four bits in sense byte 4 are used for module identifica-
tion. These bits are now used on all 2314s, Since each of
the nine modules can be assigned any of the logical channel
addresses, the following sense bit indications are provided
to allow the system program to identify which particular
module is assigned a given address. Sense byte 4 will
contain the identity of the disk drive corresponding to
the address to which the sense command was issued.

The following shows the code used for module
identification of disk drives. Bits 0 and 1(shown as X)
are not used.

Sense Byte 4 Disk Drive

XX000000
XX000001
XX000010

XX000011
XX000100
XX000101
XX000110
XX000111
XX001000
XX001111 Module not defined

—mAarTmEE O >
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2841 STORAGE CONTROL (Continued)

Senge Information Summary (Continued)

Byte 5

This byte is zero at all times except when overflow incomplete cccurs (Byte 1,
Bit 7). When overflow incomplete occurs, this byte has one of the following
configurations:

00000110 - A read command was in progress when the overflow incomplete
interrupt occurred.

00000101 - A non-formating write command was in progress.

00100101 - A search equal key data command was in progress, and the
compare is equal to this point.

01000101 - A search high key data command was in progress, and the compare
is equal to this point.

01100101 - A search high or equal key data command was in progress, and the
compare is equal to this point.

01010101 - Any search key data was.in progress and the compare is low, or a
search equal key data was in progress and the compare is unequal
to this point (i. e., it has already been determined that no status
modifier would be set on the entire logical record.)

01110101 - A search high or high-equal key data command was in progress,
and the compare is high to this point (i.e., it has already been
determined that a status modifier would be get on the logical
record).
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IPL PROCEDURE

If a "SPECIFY SYSTEM PARAMETERS'" message Is is8sued during nucleus
initialization, it may be necessary to: alter or cancel aome of the following
optional features:

PURPOSE OF OPTION

OPTION | OPERATOR ACTION
PASS | REPLY id, 'U'
BLDL |REPLY id, 'BLDL=xx'

| RAM REFLY id, 'RAM=xx, xx'
RERP  |REPLY id, 'RERP=xx,xx'

' RQ REPLY id, '"RQ=n'

. RSVC | REPLY id, "RSVC=xx,xx'
ALTSYS | REPLY id, 'ALTSYS=ddd’
MIN REPLY id, 'MIN=nn'
5QS REPLY id, 'SQS-n'
HRAM | REPLY id, "HRAM=xx, xx'
HSVC |REPLY id, 'HSVC=xx, xx'
MOD | REPLY id, 'MOD-nn'
MPS REPLY id, 'MPS=an'
QBF REPLY id, 'QBF=nnn'
CANCEL| REPLY id, 'BLDL~"
LIST |REPLYid, 'U, 1

REPLY id, 'RAM=xx, L'

No alteration is necessary.
Directory of the link library in maln
gtorage. 'xx'' is change code.
xx=List of access method modules to

- be placed into main storage.

xx=List of error recovery procedures
routines to be placed into maln storage.
n=Number of input queue records to be
made resident in main storage. PCP
only.

xx=List of non-resident routines to be

' placed into main storage.

ddd=Alternate system residence device
MFT & MVT only.

nn=Number of 1024 byte areas required
to Initiate a job. MFT & MVT only.

n = number of bytes to be added

to system queue area. SQS for

MFT, see IPL/NIP PLM GY28-6661
xx=List of modules to be made resident
in Hierarchy I storage. MVT only.
xx=List of non-resident SVC routines
to be made reaident in Hierarchy 1
gtorage. MVT only.

nn=CPU rmodel (40, 50, etc.).
only.

nn=Number of 2048 byte areas reserved
for the Master Partition, MVT only.
nhn=Number of 1024 byte areas reserved
for buffers for the job queue. MVT only.
Example would cancel the BLDL option
generated into the system.

List BLDL, RAM, RSVC modules.
Example will alter RAM cption and list
the RAM module.

MVT

The following is an example of a combination of option alterations not to
exceed 80 characters/line:

REPLY id, "RAM=xx, xX, xX, L. CONT"'

REPLY id, "BLDL=xx, L R8VC=xx, XX, XX, XX, L'

REDEFINING PARTITIONS

At the time the nucleus is initlalized, alterations may be made to the size
and number of partitions which were generated into the system.

e The number of partitions may be reduced.
e The gize of each partition may be changed with the following

limitations:
1 - A partition cannot be less than 6144 bytes or 8192 bytes
(MFT).

2 - The lowest priority partition cannot be smaller than the
scheduler (except for MFT).

3 - Systems with storage protection will round partitions
to the next higher 2048 bytes multiple.




REDEFINING PARTITIONS (continued)

LIST PARTITION S1ZES?
Message issued by MFT system

REPLY id, '"YES' Redefine partitions
REPLY id, 'NO' Proceed with no changes

Operator response

PO-number Pl=number P2=number P3-number
EXCESS=NUMBER BYTES WILL BE GIVEN TO LOWEST PRIORITY
PARTITION
INDICATE CHANGE, LIST, OR END
Message by system in response to operator message of 'YES' above

REPLY id, 'END' No further changes needed
REPLY id, 'Pn=x', 'Pnl-x1' Change size:

n=decimal partition number
x=decimal size desired

REPLY id, 'Pn=LAST END' Reduce number of partitions:
n=highest partition number desired
REPLY id, "Pn=LAST LIST' To ligt partition sizes

ERROR RECOVERY

INVALID PARAMETER/FORMAT - RESPECIFY
Error message caused by operator command
To correct, reigsue command.

TOTAL SIZE OF PARTITIONS IS X BYTES TOO LARGE FOR STORAGE
To correct, redefine partition size.

READY
Message by system indicating partition alteration is complete.
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QOPERATING SYSTEM IPL PROCEDURE

Start IPL

Ready all
disk drives to
be used

l

Make sure
console has
paper and is

ready

!

Set load unit switches on console to
address of disk drive on which the
system residence pack is mounted

Set address Set address Press load
compare | switches to key
switch to stop Hex 80
Wait for Store a hex number from F1 to F9
manuval light || (determined by last character of
to come ON nucleus name)} into location 8 of
main storage
Y T
Press load Turn off Press start
key address com- g1 key See
pare switch page 25
- y

'List partition sizes'
should print on console

'Specify system

parameters’ should

print on console
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OPERATING SYSTEM IPL PROCEDURE

Set date com-
mand must be
entered next

See page
125 or 139

Date
and clock

satisf.

and clock
message

Reply id, | pu
IUI

After issuing SET, you can enter

any commands in any order.
N > START RDR and START WTR
Reply id, 'same must be issued if they have not
operands as i," been specified by your installa-
set command tion at system generation time.

TOD
invalid

* If your installation has already
specified START RDR and START
Depress TOD WTR, 1/0 devices are automat-

ically allocated to an inpuf reader
and an output writer, and the
¢ommands are written out on the
| console as if you had keyed them
in yourself.

clock enable
switch

If you want to override an auto-
matic START RDR or START
See page WTR command, wait until after
81 the command appears on the
console and then enter your own
command manually.

If PCP, you must enter a START
command with no parameters as
the last command.

TO COMPUTE DAY OF YEAR FOR SET DATE ddd PARAMETER

PARAMETER: ddd = {m-1) 30+t+a
Where m = month number

t =day of month

& = adjustment for month (see table)

EXAMFLE: ADJUSTMENT TABLE (SEE NOTE)
Jume 5, 1969 Month m 2 month m a
ddd = (6-1) 30+5+1 Jan 1 0 July 7 1
5x30+5+1 Feb 2 1 Aug 8 2
= 156 Mar 31 Sept 9 3
Apr 4 0 Oct 10 3
NOTE: For Leap Yesr add 1 to May 5 0 Nov i1 4
ddd AFTER Feb 29. Jun 6 1 Dec 12 4



OPERATING SYSTEM IPL PROCEDURE (continued)
PCP

Examples:

1. To start a2 system with automatic START RDR and START WTR:

SET DATE=yy. ddd,Q=(unitname , F)
START

2. To start a system and to remove an I/0 device from the system before
processing:

SET DATE=yy. ddd,Q=(unitname, F)
START RDR,unitname

START WTR,unitname

VARY unitname ,OFFLINE

START

3. To start a system with a timer, and to remove two 1/0 devices before
processing:

SET DATE=yy.ddd,CLOCK=hh. mm. 88,
Q={unitname, F)

START RDR,unitname

START WTR ,unitname

VARY unitname ,OFFLINE

VARY unitname ,OFFLINE

START

MEFET

1. To start a system that has automatic START reader, START
writer, and START INIT commands (the CLOCK operand in each
example is optional) (x = partition number):

SET DATE = yy.dd, CLOCK = hh, mm.ss
DISPLAY JOBNAMES

2, To gtart a system that has automatic commands, but to suppress
them:

SET DATE = yy.ddd,CLOCK = hh.mm,ss, AUTO = NONE
DISPLAY JOBNAMES

START WTR. Px

START RDR. Px

START INIT. P2,,,ACB

3. To start a gystem that does not have automatiec commands, and to
remove an I/0 device from the system before processing:

SET DATE = yy.ddd,CLOCK = hh. mm.8s
VARY unitaddr, OFFLINE

START writer.Px

START reader.Px

START INIT. PO,,,A

START INIT. P2
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OPERATING SYSTEM IPL PROCEDURE (continued)

h_i_F._T_

Example:

IPL WITH PARTITION CHANGES, OVERRIDING OF THE AUTOMATIC
COMMANDS AND UCS PARAMETER SETTINGS

[EAl01A SPECIFY SYSTEM PARAMETERS
00 IEES01D CHANGE PARTITIONS ?

r 00, '"YES'

00 IEE802D ENTER DEFINITION

T 00, 'pl=(a, 80k), p2=(a, 80k, last), end"

IEES12] P 02 HAS 12288 EXCESS BYTES ADDED
1E
E805I DEFINITION COMPLETED
IEE101A READY
S WIR.PO,00E *
S RDR.S5,00C *
S INIT.ALL *

t date=69. 091, q=190, auto=nnvn, clock=10 . 04. 00

IEF2491 FOLLOWING P/R & RSV VOLUMES ARE MOUNTED
WORKO1 ON 190 (P/R-PUB)
LANGO1 ON 191 (P/R-PUB)
DLIB0O2 ON 200 (P/R-PUB)
SYSRES ON 291 (P/R-PUB)

(192, 193), offline
jobnames

init. p2

psrdr.pl
wtr.p0, 00§, ,ab

o mae

P01 IEF4031 PSRDR STARTED

P01 IEF2811 DEVICE 192 NOW OFF-LINE PSRDR
P01l TEF2811 DEVICE 193 NOW OFF-LINE PSRDR
P01 IEF236] ALLOC. FOR PSRDR Pl

P01 IEF2371 IEFRDER ON 00C

IEA000A INT REQ, 00C, 02,0200, 4000

P02 TEF4031 WTR STARTED

P02 IEF2361 ALLOC. FOR WTR PO

P02 IEF2371 IEFRDER ON 00F

00 P00 1EC123D OOF SPECIFY UCS PARAMETER

r 00,'D
P00 .IEF8681 WTR 00F WTR WAITING



OPERATING SYSTEM IPL PROCEDURE. (continued)

MVT

1.

To start a system that has automatic START RDR, START WTR, and
START INIT commands:

SET DATE=yy.ddd,CLOCK=hh. mm. 88,
Q=(unitname , F)

To start a system that has automatic commands, but to suppress them,
and to start a reader, a writer, and an initiatox:

SET DATE=yy.ddd, CLOCK=hh. mm. ss,
Q= (unithame,F), AUTO=NONE

START WTR,unitname

START RDR,unitname

START INIT

To start a system that does not have automatic commands, and to
gtart a reader and two initiators, and to remove an I/O device from
the system before processing:

SET DATE=yy.ddd,CLOCK=hh. mm. 88,
Q= (unitname, F)

START RDR,unithame

START INIT

START INIT

VARY unitname ,OFFLINE
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Reverse sequence

DOS/TOS IPL PROCEDURE

r.?

| Mount the system pack an a 2317 or |

2314 disk drive. Ready this device

IPL START

-

Mount system tape with no file protect
ring on tape drive. Ready this device

Reader

1052

Place IPL control statements in reader.
Do not ready this device i SYSRDR
is not assigned to reader.

Place job control statements in
SYSRDR and make this device ready

DEL x '180' (optional deletes)

l

” ADD x '190',2311 (optional adds)
Set date = MM/DD/YY/(, clock=HH/

MM/SS) or
Set date = DD/MM/YY(, clock=HH/
MM/SS)

Clock = HH/MM/SS is required if

interval timer is present

NOTE: Set date command is required|
and must be first or only card. If del
& add command are desired the add |
should precede the del commands

Dial the load-unit address switches
to system resident device

Y

Press system lood key. IPL and the
supervisor are loaded into main
storage. The system enters the

waif state

'

Dial the load unit address switches |
to system resident device

!

Press system load key

]

Press INTERRUPT, if the card recder
is assigned fo SYSRDR,

or
Prass START on card reader if not
yef assigned to SYSRDR.

Control statements are read

Press request key on: 1052
This message prints: OI10A
Give IPL contro! statements

{

{ If desired enter DEL and/or ADD

commands (DEL before ADD).
Otherwise omit this step.

T

Enter set command.

Set date = MM/DD/YY (,clock = HH/
MM/SS) or

Set date = DD/MM/AYY (,clock = HH//
MM/SS)

The date is required. The time of
day is required if the interval timer
present. No other SET command
operands are acceptable

IPL COMPLETE. Control is given to
the control program

‘ I This message prints: O1201 DOS/TOS

a2



0/S (PCP) CHECKPOINT RESTART
HOW TO RESTART A JOB

Automatic Restart

When you receive the message requesting your authorization for a restart:
IEF225D SHOULD job RESTART
and the JCL statements describing the ended job are punched into cards,
return all cards in the Input stream to the hopper. After replying YES,
you will get a message:
IEF226A LOAD JOB jjj INFO DEVICE utn
Ignore the message for card input, because you've already loaded the job.
If the failing job step used one or more card input data sets, you must return,
to the appropriate hoppers, all data cards that may have been read during this
iob step.
Enter r id,'YES'

Follow the mounting instructions issued by the system.

Deferred Restart

The job to be restarted is submitted by the programmer as a normal run.
When the system completes the restart procedure on the job, you will get.
a message:

THJ0081 jobh RESTARTED

and the job will continue. No action on your part I8 necessary.

0/8 (MFT/MVT) CHECKPOINT RESTART

HOW TO RESTART A JOB

Automatic Restart

When the system is requesting your authorization for an automatic restart,
you will recelve the message:

IEF225D SHOULD job RESTART
Use the REPLY command, and answer the message with one of the following:

r id,'YES® This authorizes an Immediate restart.

r id, 'NO! The reatart is canceled.

r id, 'HOLD' The restart is suspended until you enter either
the RELEASE jobname or CANCEL jobname
command.

Deferred Restart

The job to be restarted is submitted by the programmer as a normal run.
When the system completes the restart proeedure on the job, you will get
the message:

THJ008] job RESTARTED

and the job will continue, No action on your part is necessary.
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RESTARTING A JOB FROM A CHECKPOINT (DOS)

When a job is canceled before.the normal end-of-job, it can be restarted
immediately or at some later time. If checkpolnts are not taken as part
of the job, the job must be re-executed from the beginning as a new job.

If the programmer has included checkpoints in his job, the measage,
0C00I CHKPT nnnn WAS TAKEN ON SYSxxx=cuu
ig given each time a checkpolnt 18 taken.

Checkpoint/restart capabilities are provided for background and fore-
ground programs operating in a batched mode, within the following
limitations:

e The checkpolnt job must be restarted in the same partition
in which the checkpoint was taken.

e Checkpoint records written by previous versions of the
system cannot be restarted in the current system.

e It 1s possible to Increase the size of the partition between
the time the checkpoint is taken and the time the program
is restarted, provided the atarting address of the partition
remains unchanged.

e The checkpoint can be recorded on a tape or 2311/2314
disk unit.

Most programs can be restarted after a checkpoint by using the following
procedure. Some IBM-aupplied programs (e.g., Disk Sort Merge) use
other procedures for restarting from a checkpoint. For these cases, the
appropriate program specifications manual should be consulted for the
correct restarting procedure.

e Replace the // EXEC statement with a // RSTRT statement
uging the information in the last 6C00I message received.
The programmer should have specified the checkpoint unit
when the job was submitted. There is no need to linkage
edit the program again. When labeled multi-volume tape
reels are concerned, the volume sequence number must be
changed to reflect the volumes for restarting if they are other
than specified for volume number 1. Otherwise, a header

check error will occur when frying to open subseguent volumes

for the files. All other Job Control statements should be the
same as when the job was originally run. If necessary, the
channel and unit addresses for the // ASSGN statement may
be changed.

¢ Rewind all tapes used by the program being restarted and
mount them on devices assigned to the symbolic units re-
guired by the program,

e Execute the job.

Note: If the Job Control statements were read from a tape or disk, the
operator might not be able to restart the job conveniently. In
this case, the job should be returned to the programmer.



GENERAL HINTS ABOUT TAPE-DRIVES

1.

10,

11,

12,

13.

i4,

When you put the tape on the hub, make sure. the reel is
completely on,

Make sure the tape is taut and .th_at the load point sticker is
in the correct place before pressing the load (start) button.

If the tape drive doesn't load (become ready) check the capstans
(2401 Mod 2-6), they may be stuck in the retracted position or
in a partially extended position. Also if during on-line
operation the tape drive hangs in a loaded position not

ready, check to see if the capstans are fully retracted.

(2401 Mod 2-6).

Be sure to use the correctiape for your Model tape Drive.
{Do not use 556 tested BPI for phase encoded tape drives),

If you try to write on a-file protected tape (tape ring out),
command reject results. :

The CB. lite indicates a power malfunction, call a CE.

If power is up, and the tape drive is unloaded, only the file
protect lite should be on (unless tape drive is being selected).
Sometimes the lenses get swapped arocund and unusual
condifions are indicated (Ready lense lite all the time). Check
to see that all lenses are in their correct location:

If you are experiencing I/0- errors while trying to read an
input tape, i{ry reading it on the drive that created the tape,
(if possible), If it reads OK, you may have a tape drive
compatibility problem. Notify your CE of this condition.

If you see a new tape that "Runs Away" when it is selected
the first time, rewind to load point and write a tape mark,
now restart job.

Power Window:

If window stops halfway thru a raise or lower, this usually
indicates a broken or malfunctioning cable inside the door.
Call the CE.

If the drive drops ready or won't load, check the door interlock
switch. If the door isn't closed properly, no action can take
place:

Oxide deposits in. the tape transport area will cause data
checks. Clean tape drive according to local conditions.

Be exiremely careful while handling tape reels. Keep tape
reel covers on at all time when the reels are not being used.

Tapes do wear out,  If you are experiencing 1/0 errors on an
Output (write) tape, strip off about 10 feet of tape. Now

put & new load point sticker about 12 feet in from the new
beginning and write a TM. Some installations have a tape
librarian that takes care of "tape stripping."



24XX TAPE DRIVES

GENERAL OFF-LINE MANUAL PROCEDURES

CAUTION: When using this procedure, rings, wristwatches, chains,
bracelets, or metal cufflinks must not be worn, If the
CPU is manually stopped and the tape control unit (TCU)
is taken offline for manual operation it will be necessaery
to reIPL the system to ensute correct operation.
Reason: If the reset button on the TCU is pressed, device
end interrupts end arming will be lost.

HINT: Refer to Section 3 for command codes.
Writing a Tape Mark

Example: To write a tape mark on a 9 track tape drive (Models 1-3) with
an address of '182°.
NOTE: a) If & 7 track tape drive is to be used, a mode set command must
be performed first. See Step 5 below.
b) Do not take control unit (2803) off-line unless central
processcer 1g stopped.
1, Take control unit off-line.
Transfer the off-line toggle switch (located lower left of CE panel)
to the off-line position.
2. Insert command (WTM)

N T
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[ S — e — — > > ——o}—
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Insert pegs according to black dots above.

3. Address tape drive.

= ADDRESS I
‘ 9 1 2 3 4 .
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e e 3G 10,411 ——I
IV L4 5 & 7
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J

Insert pegs according to black dots above.

NOTE: Address {1 8. 2

3
not used use this as address.

4. Depress machine reset and start push buttons.
The write tape mark operation is complete,

5. if a 7 track tape drive is used:
a) First perform a set mode command.

For 556 BPI, even parity
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I ADDRESS
For 800 BPI, odd parity 0 ) 2 ) 4
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For ali other modes of operation see general section of
this book.

NOTE: If the above procedure fails:
a) Check the interface toggle switch (it should
be on 'auta').
b) Check the multi/single toggle switch (it
should be on multi),

6. If using a 2415 CE panel:
a) Set remote/local switeh to local.
b) Set tape drive rotary switch to desired tape drive (0-5).
¢} Set command switch to byte (sometimes called control).
d) The command can now be put in the bus out toggle switches.

)OOOPPOOD

e}  All switches in the middle of the panel should be down.
fy  Press start.

NOTE: If other than 9 track 800 BPI, a mode set command must
be performed first without an intervening machine reset,

TAPE CLEANING (EVERY 8 HOURS OF USAGE)

CAUTION: When cleaning the transport area, care must be taken to prevent
any IBM tape cleaner (IBM P/N 517960) from getting on the bearings and
bushings because it will leech oil from them. Do not use any metal instrument
to clean the vacuum columns.

To clean the tape transport area:

Unload tape from the tape unit.

1,
2. Remove dust from reel and transport area with a lint-free cloth,
3, Clean the rewind idlers (2415, column guide rollers) with a lint-free

cloth moistened with tape transport cleaner. Use a wooden toothpick
to remove stubborn oxide clumps, Clean the capstans (2415, one only)
with a lint-free cloth moistened lightly with tape transport cleaner.

CAUTION: Ezxcessive amounts of tape transport cleaner may deteriorate the
capstan material. '

Clean the prolay idlers with a lint-free cloth moistened with tape transport
cleaner (2401-2404 only).

Clean the read/write head with a cotton swab moistened lightly with tape
transport cleaner. The vacuum columns should be cleaned weekly by using a
lint-free cloth or pad moistened with tape transport cleaner. Use a wooden
toothpick to remove stubborn oxide clumps.
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3420 TAPE DRIVES

OPERATING PROCEDURES AFTER FAILURE (3420)

Tape Fails to Thread (With Cartridge)

1. Demount reel and cartridge.

2. Ensure tape end 18 undamaged and hangs free in cartridge (if
necessary, trim end with cutter, part 2512063).

3. Check that unlatching cartridge toggle opens tape port.

4. Remount reel and cartridge and retry load procedure.

5. If failure recura, remove reel from cartridge and try load
procedure without cartridge.

Tape Fails to Thread (Without Cartridge)

1. Ensure tape end is undamaged and positioned in threading chute
(if necessary, trim end with cutter, part 2512063).
2. QOpen doors and clear any obatructions from tape path.
3. Close doors and retry load procedure. If unit still faila, notify CE.

End of Tape Comes Off Machine Reel Hub as Tape Loads in Columng

To recover information from tape with short leader, atiach additional
temporary leader with clear cellophane tape.

Note: After information is recovered (reproduced on another tape reel),
recondition source reel by cutting off old leader and BOT marker.
'Trim end with cutter, and apply new BOT marker about 15 feet
4.6 m) from leading end. Have marker parallel to and about 1/32
inch (0.8 mm) from front edge of tape. Marker must not be
wrinkled nor extended beyond tape edge.

Tape Unit Fails to Sense EOT Marker (Tape End Comes Off File Reel)

Verify presence of EOT marker approximately 25 feet (7.6 m) from end
of tape. If marker is present, malfunction could be program error or
machine failure - notify CE.

1. Rewind Procedure - With Cartridge:

a) Open front door and manually wind remaining tape on
machine reel. Close front door and press RESET and
UNLOAD. When cartridge closes, remove cartridge and
reel and mount an empty reel on machine.

b) Open doors, manually thread tape from machine reel
through tape path, and wind approximately ten turns of tape
on file reel. Close doors and press LOAD REWIND.

c) Unload tape unit and return reel to cartridge when rewinding
is complete.

2. Rewind Procedure ~ Without Cartridge:

Do (b) above. Unload tape unit when rewinding is complete.

Tape Threads Successfully But Fails to Load In Columns

Check for missing BOT marker, or lncorrect leader length (distance
from tape end to BOT marker). Tapes with leas than 10 foot (3 m) or
greater than 30 foot (& m) leaders may not load reliably. If neither
condition is present, notify CE.



Window Fails to Open After Unload Operation

1.
2.

Open access door and manually wind remaining tape onto file reel.
Close front door and press RESET and UNLOAD. ‘

Writing a Tape Mark (3803/3420)

1.

Set the ENABLE/DISABLE switch(es) on the control unit operator's
panel to 'Disable!'. The CPU should be stopped momentarily (press
STOP then START at the CPU) fo ensure that the control unit becomes
disabled.

Open the 3803 back cover. (Remove rings, wristwatches, chains,
bracelets, or metal cufflinks.)

Set CE Panel switches as follows:

a) PANEL ENABLE to 'enable'.

b) ROS MCDE (rotary switch) to 'norm'.

¢} DATA ENTRY SELECT to 'cmndi1’.

d) DATA ENTRY (three switches) to 'IFX (PE tape mark), where
X is the address (hex) for the tape unit that is to write the
tape mark.

Note: To write an NRZI tape mark, two commands must be
loaded and executed. The first {s the appropriate
mode set, and the second is the write tape mark (WTM).
At this point, enter mode set command and TU number
in the three DATA ENTRY switches (hex).

e¢) MPLE/SINGLE to 'single’.
fy DISPLAY SELECT to 'CE reg'.

Activate the following switches in the sequence shown:

a) SET ROS MODE/SET CE/CMPR to 'set ROS mode' then to
'set CE empr!,

Note: To write an NRZI tape mark, set DATA ENTRY
switches to 1FX (see step 3d), and DATA ENTRY SELECT
to 'emnd 2', Press 'Set CE/cmpr' agaln,

b) RESET/START or STEP to 'reset'.

¢} STOP/START to 'start'. This writes a PE tape mark. (Press
'start' again to write an NRZI tape mark.)

d) Repeat steps 4b and 4¢ to write additional tape marks.

Set the PANEL ENABLE switch down (OFF), close the rear
cover, and set the channel ENABLE switch to the desired position.

CAUTION: Failure to turn off the PANEL ENABLE switch could
disrupt system operation at some later time.
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Tape Transport Cleaning (3420)

1I

‘2.

3.

4.

5.

6.

Unload tape and remove from tape unit. Do not operate door
{nterlock switch. _

Install capatan cover.

Clean tape guides, threading channels, air bearings, vacuum
columns, and vacuum column door glasa with lint-free cloth
mofstened with tape cleaner. Use small brush to remove stubborn
oxide bulldup. Water may be used to remove oxide residues in
vacuum columns. - Do not use water near capstan.

With small brush clean intakes at bottom of vacuum columns and
reel tachometer surfaces. :

Remove capstan cover and clean read/write head surface with
small brush,

Wipe read/write head, erase head, and tape cleaner with lint-free
cloth moistened with tape cleaner. Be careful not to disconnect
erase head wires. .

Clean lower portion of rewind plunger and tape break mirror
(above BOT/EOT block) with cotton swab moistened with tape
cleaner.

4]



23XX DIRECT ACCESS

GENERAL, 23XX

1.

A select lock indicates an unsafe condition within the drive. When the
red light comes on, it is safer NOT TO touch the file until a CE can
look at it. He can determine what caused the select lock if the
conditions that caused it are still indicated. If you try to reset the
select lock by turning the drive off and on again, you may destroy a
complete cylinder of information on the pack. If at all possible,

work around that file until a CE can correct the malfunction.

Handle a disk pack only with its cover on. If the disk pack is
accidentally dropped, or receives a sharp impact of any kind, have it
inspected by an IBM Customer Engineer before you use it. Don't be
reluctant to report a damsaged pack. (Extensive damage could result.)

Defective Tracks - All packs now shipped from the factory will contain
a label on the sector disk and a separate label in the shipping

container listing (in decimal notation) the defective tracks. These
tracks should be considered defective and not tested when using the
stand-alone utility programs (0S/360 Independent Utilities 3605-UT-507
or BPS/360 Initialize Disk 360 P-UT-206). Alternate tracks should be
assigned for these defective tracks with one of the following methods,
depending upon the programming system being utilized.

1. For 08, use the GET-ALT function of the DASDI stand-alone
utility (OS/360 Independent Utility 3608-UT-507) to flag the
tracks and assign alternate tracks from the list.

2. For DOS, use the stand-alone utility 360P-UT-206, UT-207
to flag tracks and assign alternates from the list.

IBM Programming Systems consider cylinders 200-202 as the
alternate track cylinders.

Packsa are tested at the plant under very rigid and extreme
conditions. The tracks that are found to be defective are so
under these conditions and IBM feels that it is wiser to use
one of the many aliernate tracks that are available.

Disk Pack Loading and Unloading: The following procedures should be
followed for rapid, effective disk pack changing:

Loading:

1. Open the 2311 cover. (2314 drawer)

2. Remove the bottom disk pack cover by turning the bottom
locking knob.

3. Place the disk pack (still contained in the top cover) on the
gpindle.

4. Turn the top cover in direction of ON arrow until firm

resgigtance is met.

Lift the top cover from the disk pack.

Close the 2311 cover. (2314 drawer)

Press the start key.

. Reassemble the top and bottom covers of the disk pack.
Store the covers in a clean cabinet or on a clean shelf.

@w oo ~a;m
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CAUTION
Do not leave disk pack cover inside disk drive.
Unloading:

Press the stop key.

Wait until the rotating pack-éomes to a complete stop.

Open the 2311 cover (2314 Drawers).

Separate the top and bottom disk pack covers.

Place the disk pack top cover over the disk pack.

Turn the top cover in direction of OFF arrow at least two full turns.
Lift the top cover, now containing the disk pack, from the spindie,
Fasten the bottom cover firmly to-the disk pack.

Close the 2311 cover (2314 drawer).

Store the disk pack in a clean cabinet or on a elean shelf.

.
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5. Disk Pack Handling and Storage-

Careful and correct handling and storing of disk pack is vital for a
successful installation.

For complete details on disk pack handling and storage, refer to
"IBM Disk Pack Handling and Operating Procedures" (Form
A26-5756).

To assure maximum disk pack life and reliability:

1. Store the disk packs flat, not on edge,

2. Each pack should rest on a shelf, not on another disk pack.

3. Store in a clean, enclosed metal cabinet or a similar
fire-resistant container, never in direct sunlight,

4, Store disk packs in a machine-room atmosphere
(60° to 90° F, 10% to 80% humidity).

5. If a disk pack must be stored in a different environment,
allow two hours for adjustment to machine room atmosphere
before use.

6. Always be sure that both the top and botiom plastic covers are
on a disk pack whenever it is out of a module location (on a
drive spindle).

8. Disk Pack Labeling

For identification purposes, small adhesive-hacked labels can be
placed on the disk pack center hub, Labels in this location can be
read through the transparent disk cover.

The following procedures should be used when labeling disk packs:

1. Use adhesive-backed labels that can be applied and removed
easily.

2. Use a writing implement, such as a pen or felt-tip marker,
that does not produce a loose residue. Do not use a lead
pencil.

3. Write on the label before it is applied to the disk pack.



4, Place the label only on the center hub, not on the disk pack cover
or top disk surface.

5. Use a new label if changes to the label information are necessary.
Never erase a label that is on a disk pack. Microscopic eraser
particles can damage diek surfaces and read/write heads.

6. Removal or placement of labels can be done only when a disk pack
is in place on & drive. Do not attempt to remove the top cover
when the disk pack {8 out of the drive.

Head/Disk Interference

Head disk interference (HDI) is a result of R/W head contact with a disk
surface, Usually a foreign particle in the air stream or a protrusion
from the disk surface causes the R/W head to break through the air
"bearing' and abrade the disk surface. If the problem is not totally
corrected, it bas a propagation effect from pack to pack and, in turn,
drive to drive.

Symptoms

Head crashes can be recognized by one or more of the following symptoms:

1, Sudden hard read errors. Because HDI damage will propagate,
do not move any pack with this kind of error to more than one other
drive. If the error perslsts, stop both drives and investigate fur-
ther for HDI.

CAUTION: The operator may not have recognized the head crash
symptoms and propagated damage to other packs/
drives by moving the disk pack. The operators should
be made aware of these symptoms and of the procedures
that are set up to hold damage propagation to a minimum.
Refer to the IBM Disk Pack and Cartridge Handling
Procedures manual. (Form A26-5756)

2. Uncommon nolse from the disk is characterized by audible tinkling
sounds. If allowed to continue, the noise will progress to a screech,

When it is necessary to call a CE becauae of intermittent file errors,
save for him the error message printout on the console and if available
the DASDI print of that pack (when the pack was initialized last).



2314 OPERATOR CONTROLS AND INDICATORS

MODULE IDENTIFIER PLUGS

Each of the nine file modules has a module identifier plug receptacle. If a
moduie identifier plug is placed in the module's receptacle, the access
mechanism of that module is positioned at cylinder 000 and a not-ready-to-
ready-sequence device end is then presented to the channel from the control
unit. Each removable module identifier plug has a unique address which is
one of the values in the range 0 through 7. The module identifier plug for
the spare drive is labeled "S",

CHANGING A MODULE ADDRESS

The address of a file module 1s normally changed only when a file module
requires maintenance. To change the address of any module;

1. Make sure that the program(s) controlling the 2314 is in a wait state or
that the existing condition allows removal of module identifier,

2. Remove the module identifier plug from the affected modules and perform
any necessary pack changes.

3. Place the module identifier plugs in the appropriate receptacles.
4. Program control is now in effect,

Note: Module identifier plugs should either be inserted
all the way or removed completely.

ENABLE/DISABLE SWITCH

The 2314 contains an enable/disable switch on the single drive module of the
2314, The switch enables or disables communications between the 2314

and the CPU channel. If the two-channe} switch special feature is ingtalled,
each channel has its own enable/disable switch,

The 2844 provides an additional enable/clisable switch on the single drive
module of the 2314. If the two-channel switch special feature is installed
in the 2844, each channel has 1ts own enable/disable switch.

A single usage meter (located in the single drive module of the 2314) records
processing time when communications have been enabled by an enable/digable
switch being in the enable position. To enable communications between a channel
and the 2314/2844 the following conditions must exist:

1. The enable/disable switch assoclated with the channel being enabled
must be in the eneble position,
2, The CPU must be in & stopped or wait state,



To disable communications between a channel and the 2314/2844 the following
conditions must exist:

1. The enable/disable switch associated with the ché.nnel being enabled
must be in the disable position.

2. The channel selection switch in the 2314/2844 must not be selected to
the channel being disabled.

3. The CPU must be in a stopped or wait state.

If the CPU enters the stopped or walt state when the 2314 contains outstanding
atatus, the status may be made unavailable if the enable/disable Bwitch
associated with the channel has previously been set to disable.

UNTAGGED-TAGGED TOGGLE SWITCH

When the 2844 is attached to the 2314, an untagged-tagged switch is placed

on the front of the ninth disk module in the 2314, (Also, a separate untagged-
tagged switch is provided on the ninth module for each two-channel switch
feature used in the 2314 complex.) The manner of presentation of a
device~end resulting from making the 2314/2844 ready is determined by the
setting of this switch. Such a not-ready-to-ready-sequence device end occurs
after a disk pack change 13 completed and the affected module 18 returned to
an on-line condition.

When the switch is in the tagged position, device end for the not-ready-
to-ready-sequence is presented to all channels connected to the 2314/2844.
After the device end is accepted, the module can be addressed for command
execution by the channel that accepted the device end. Before any other channel
ean use the module, it must also receive the not-ready-to-ready-sequence
device end.

If the toggle switch is in the untagged position, the 2314/2844 attempts to
present the not-ready-to-ready-sequence device end to all channels connected
to the 2314/2844 complex. This device end is cleared as soon as it is
accepted by any channel, and no further attempt is made Lo present the device
end to any other channel.

CAUTION: If the switch is set to the untagged position, the programming envi-
ronment must be such that the device-end interruption can logically
be cleared by any channel to which the 2314/2844 complex is attached.
If separate supervisor programs are used and the device end
interruption must be indicated separately to each supervisor,
then the switch must be set to the tagged position.

2313-2

2313-1
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2301 AND 2303 DRUM

Under no circumstances should anyone except an IBM CE open the upper enclosure
door. )

An operator should never power up the 2301 or 2303. Under normal operating
environment, the power switch on the 2301 CE panel is always left in the remote
position.

To power down the system without losing power to the drum, turn the local/remote
awitch to local. If for any reason power has been dropped on the 2301 or 2303
(especially building power failure) an IBM CE should be called to power up the
2301 or 2303. The building power panel circuit breaker should never be used

to turn power off of the drum. If for some reason building power has to be shut
off, cover the top of all of the 2301's or 2303's with a clean, dry cloth or plas-

tic and notify your CE.

The temperature of the drum should be checked once a shift, and if it exceeds

100 degrees, a CE should be called. The dial is located within the top enclosure
at the top of the drum.

2820 DRUM CONTROL

Operating Considerations

Indicators

Four lights are on the 2820 (Figure 3).

1. AC on

2. DC on

3. POWER ON FILE

4, CB/TH (Circuit Breaker/Thermal)

During normal operation, AC on, DC on, and POWER ON FILE should be
lighted but CB/TH should not be lighted. If this is not the cage, notify the
Customer Engineer.

The Customer Engineer should be notified if:

1. Five minutes after a power-on sequence ig started, AC on and DC on
are on but POWER ON FILE is off,

2. Thirty seconds after a power-off sequence is started, DC on and
POWER ON FILE are on but AC on is off,
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2321 DATA CELL DRIVE

1.

BEFORE ATTEMPTING TO REMOVE OR INSTALL A CELL, review
the Data Cell Handling Guide Form #A26-3633-1.

LABE LIRG

The date cell container is transparent so that the label on the front
surface of the cell can be easily read. The following procedures
are recommended for data cell labeling:

1. Use an adhesive-backed label that can be-applied and
removed easily. Labels designed for this purpose are
available under IBM P/N 2174086.

2. Write on the label before it ia applied. Use a writing
implement that does not produce loose residue.

Never use a lead pencil or wax crayon.

3. Apply the label to the front surface of the cell, not to
the cover or any other part of the cell.
4. Use a new label if changes are necessary. Never use

an eraser. Microscopic eraser particles can damage
strips and the read/write head.

CLEANLINESS

® Keep the two-piece protective cover closed at all
times, even when it is empty.

. Keep the machine door closed except when mounting
or removing cells.

. Do not smoke while mounting or removing cella or
in the storage area.

‘The prime cencern is to reduce airborne contaminanta to a
minimum. Data handling errors may occur if these procedures

are not followed. When the 2321 is turned on, the internal filtered
air supply maintaing the air pregsure within the cell array

at an air pressure slightly higher than the surrounding environment.
This pressure tends to keep airborne contaminants from entering
the cell array during operation. Hence, data handling errors may
occur if the preceding procedures are not followed.

The machine room should be vacuumed or wet mopped daily. Never
raise dust by use of such cleaning implements as a broom or a
feather duster. If floor wax or other surface dressing 18 used,

it must be of the non-flaking and non-dusting type and should be
applied lightly, Never use steel wool or metal abrasives to clean
or burnish floor tile.

Treat the top plastic cover with care. It is 2 mounting and
removal tool in addition to serving as a protective cover.



WHAT NOT TO DO

® Do not eprse the covered data cell to an intense
magnetic fleld. Exposure to a sirong magnetic field
may cause loss of data.

® Do not attempt to accelerate the condition of the
cell by use of a heater, cooler, or any such artificial
means, Permanent deformation of the data strip
may result if the temperature limits are exceeded.

) Do not store in direct sunlight. High temperatures
within the data cell may cause permanent deformation
of the strips.

® Do not stack data cells.

. Do not smoke while mounting or removing cells or
in the storage area,

. Do not attempt to use a cell which hes been dropped
or which shows signs of damage.

] Do not attempt to remove the top cover from a cell
unless the cell is in position on the spindle.

. Do not operate any switches on the operator panel if
the Drum or bin is turning.

. Do not operate any switches on the CE Panel.
LIGHTS

Even if the Drive Ready Light is on, the 2321 will not perform
write operations if the CE key is inadvertently left turned on
in the CPU.

Thermal: If lighted, indicates that a high-temperature
condition exists within the 2321.

Drive Select: If lighted, indicates that the storage control
unit is communicating with the 2321,

Manual Controls

Enable/Digable: This switch controls the usage meter, which
is located ingide the 2321, The meter must be enabled hefore
the 2321 can become operative, The CPU must be stopped in
order to enable the usage meter,

Reset: This button allows the 2321 indicators to be reset in the
event of an improper status condition. This reset will not
establish a drive operative or drive ready staius.

Restart: This buiton allows the restart of the 2321 after certain
conditions occur, such as 2 momentary interruption.of power,



PRINTERS, GENERAL

1.

10,

1l.

Make sure you double check the forms switch when you replace or add
paper to the 1052 console.

Sync checks usually indicate that the print train or chain is dirty, Have
the CE clean it.

CAUTION: Do not try to vacuum clean a train or chain. You may damage
it. It is OK for you to clean the other parts of the printer.

Paper jams are usually caused by improper insertion of forms. Double
check tension controls.,

To prevent poor print quality, be sure your density control is set
properly (also forms thickness).

Reload UCS buffer after:

a. Power down.
b. Sync check,
c. Print checks.

If the printer starts printing incorrectly after you replace a UCS train,
you may have put the train on incorrectly. The instructions are located
to the right of the train on the machine frame.

Irregular forms skipping and printing could be caused by:
A, Bad carriage tape (worn or mispunched).

b. Wrong forms type.

c. Wrong line drive (6/8).

Loss of the first few position of print could be caused by:
a. Skewed print ribbon.

b. Wrong paper form,

c. Bad positioning of forms.

d. Defectlve ribbon,

Sync checks on a 1443 could be caused by the typcbar selector switch
being set incorrectly for your typebar (13/48/53/63).

If the 1403 won't ready, check the indicator panel below the 6/8 line knob
for an interlock that may be open.
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1443

MANUAL CONTROLS FOR THE IBM 1443
- Cluich Knob

The manual-clutch knob controls the carriage-tape drive and the form-feeding
mechanism,

- Typebar Motor Switch

This switch, mounted under the top cover and near the typebar drive has three
positions: ON, OFF, and TYPEBAR REMOVAL. The OFF position turns off
the ribbon and typebar motors. For safety, use this position if the ribbon is
to be replaced without removing the typebar. The typebar removal position
turns off the ribbon and typebar motors. Use this position when removing or
installing a typebar,

NOTE: Setting this switch to OFF or TYPEBAR REMOVAL turns on the
form-check indicator. Correct this condition by turning the typebar
motor switch to ON, and pressing the start key.

Typebar Selector Switch

This switch is used to select the character bar being used.

Byte-Burst Mode Switch

This switch included only on the model N1 printers, has four positions that
determine the byte transmission rate when the printer is attached to the
multiplexer channel,

The switch is ineffective if the model N1 is connected to the selector channel,

Start Key

When the 1443 N1 printer is set up for a printing operation, pressing the start
key places the printer in ready status if the following conditions are met:

AC power on,

DC power on,

Form-guide plates closed,

Typebar in position.

Typebar removal switch in ON position,

Carriage brush assembly closed on carriage control tape,
6-8 line-space drive cover closed.

End-of-form switch closed.

No error conditions indicated on the console.

Pressing the start key with the end-of-form light on causes the printer to
operate under the control of the system until a channel-1 punch is sensed in the
carriage tape, This operation repeats each time the start key is pressed.
Therefore, if no form is in the carriage, data is printed on the platen,

Ready Light

This light indicates that the printer has been conditioned by the operator to
accept initial instructions and subsequent commands from the. system, It is
turned off when any one of the following conditions are sensed:

When the stop key is operated.

When the carriage stop key is operated,

When an end-of-form is sensed.

When an error is indicated and the printer is not busy.

A not-ready condition is sensed on the next command to the printer.
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Syne Check Light

The sync check light turns on when the typebar is out of synchronism with the
printer.

Form Check t

The form check light 18 turned on for the following conditions:

1, Forms not {eeding properly through the forms tractors.
2. Forms guide plates not in operating position on the. paper.
3. The typebar switch is in the OFF or REMOVE position.
4, The carriage brushes are not down in operating position.
5. The 6-8 line-space control cover is not closed.

End-of-Form Light

This light comes on when about four inches of paper on the last form is left
to be printed. However, the printer continues to operate until the carriage
tape advances to a chamnel-1 punch, which removes the printer from ready
status. If the start key is pressed, the machine restarts and continues to
operate unti! channel 1 i8 sensed in the carriage tape, If the carriage tape is
not punched in channel 1, the printer continues to operate. When the end-of-
form and channel 1 are sensed, the machine ready status is turned off.

The end-of-form light is extinguished when the form is replenished.

Carriage Stop Key

Pressing this key stops the carriage operation and places the printer in a
not-ready state, immediately.

Carriasge Space Key

When the printer is in a not-ready state, pressing the carriage space key
advances the form one space. The operation of the space key also causes the
use meter to stop.

Carriage Restore Key

When the printer is in a not-ready state, pressing the carriage restore key
causes the carriage to move {o channel 1 of the carriage-control tape. 1f the
manual-cluteh knob 18 set to OUT, the form does not move. If the clutch is
engaged, the forra moves in synchronism with the contrel tape.

Intervention Regquired

This indicates that the 1443N1 is in a not-ready state because: the printer has
run out of forms or forms have jammed; the stop key or ¢arriage stop key has
been pressed; the cover interlock switch is open; the typebar remove switch

18 set to the OFF or REMOVE position.
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1403

Suggested Restart Procedures for 1403 on System/360 Model 25 and Above

An 1/0 error causes an ln—teri“up‘tion condition. When unit check is
detected by the program, sense fiifformation sent from the device
control unit provides more-detailed information concerning the
cause of the unit check, As a result of program analysis of the
sense information, an error message should be made available to
the operator to indicate the condition.

The following information describes the minimum actions that should
be performed when the program detects unif check.

The actions are related to particular sense indications that can occur.
These bits are analyzed by the program. The choice of action(s) to be
taken by the operator must be established at the installation.

Intervention Required {Sense Bit 1)

The printer enters a not-ready condition (Ready light off) because
one of the following has occurred:

1. The 1403 Stop key is pressed. (Possible operator error).

2. A mechanical interleck, such as the print unit, is open.
(Possible operator error).

3. A forma check. When the Forms-Check light is on, paper feed
trouble has occurred or the Carriage Stop Key has been pressed,
{Also, the Ready light iz off). Any jam condition must be
corrected and the Check-Reset key must be pressed before the
Start Key is efiective, The program should provide an operator
mesgsage and exit from this error recovery procedure. The
operator should then perform one of the following:

a. Correct the not-ready condition, accept the record, and
allow the application program to proceed without further
retries of the command, or

b. Correct the not-ready condition and restart the program
from a logical restart point. The logical restart point
should be determined at the installation and gpecified
to the operator.

4. End of forms. If an end-of-forms has occurred, the End-of-Forms
light is on and the Ready light is off. To reset the printer, press
the printer Start Key. The remaining lines of the form are then
printed under program control. (Note that the Start Key is pressed
only once).

When a hole is then sensed in channel 1 of the carriage tape (either space
to or skip to or by channel 1), the operation is terminated with both the
End-of-Forms and Formg-Check lights on and the Ready light off.
Printing does not occur for the line at which the channel-1 hole is sensed.
Therefore, a carriage tape with a hole punched in channel 1 should be on
the carriage. If there is no hole in channel 1, printing continues even if
no forms are in the printer (except for Selective Tape Listing operations),
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If no skip-to-channel-1 command is issued, lines are printed (after the last
form) until the channel-1 punch is sensed. (For Selective Tape Listing
operation, new tapes should be mounted when the end-of-forms indication
occurs. )

The program should provide an operator message and exit from this error
recovery procedure when the end-of-forms indication is detected. The
operator should then perform a forms runout (as just described) and satisfy
the requirements of the application program.
5. Sync check. This condition can occur whenever the print chain
{or train) is out of synchronism with the print circuitry in the
2821. Depending upon when the sync check occurs, one of the
following conditions exists:

a. The sync check occurred when no printing was in progress
(no line was printed).

b. The sync check occurred during a print operation and one
line was printed.

c. The sync check occurred during printing and two lines were
printed.

The program should provide an operator message and exit from
this error recovery procedure. The operator should then:

a. Correct the not-ready condition (press the Check-Reset
key and then the Start key) and allow the application program
to proceed without further retries of the command, or

b. Correct the not-ready condition (press the Check Resget key
and then the Start key) and restart the program from a
logical point.

If the error persists, a call should be made to the Customer
Engineer.

Data Check

Data check indicates that a code in a data record sent to the printer

does not match a code in the UCS (Universal Character Set) feature

storage, Printing does not occur in the print position to which the
unmatching code applies. The entire line (except for the data check
position) or only a portion of the line may be printed. Therefore, the

last printed line may contain erroncous data and/or an incomplete record.
Data check generally indicates that the UCS storage was improperly

loaded or that a data record code (other than blank or null) does not compare
to any code in the UCS storage.

The program should provide an operator message and exit from
this error recovery procedure. The operator should then:

1. Accept the record and indicate that the application program is to
proceed without further retry of the command, or

2. Cause the application program to restart from a logical point.

1f the error peraists, a call should be made to the Customer Engineer.
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Parity Check

This bit indicates that a parity error has been detected in the UCS
feature storage. The parity check can be reset only if the UCS storage
_is reloaded. : :

1f the parity check occurs while the UCS storage is being loaded, retry
the operation once, If the error persists, a call should be made to the
Customer Engineer. ’

If the parity check occurs during printing, the- last print line may contain
erroneous data. Provide an operator message and exit from this error

recovery procedure. At this time, the operator should:

1. Accept the record, cause the program to reload the UCS storage
and proceed without further retry of the command, or

2. Causge the program to reload the UCS storage anci restart the
program at a logical point.

If the error persists, a call should be made to the Customer Engineer.
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2501 CARD READER

Pre-Read Station

Stacker < ]

4
Twelve-Photocell Read O

Station Hopper

Ready indicates that the 2501 can accept & command from the program,
The ready light comes on when the following conditions exist:

1. Power is on.

2. 4 card 1s registered at the pre-read station.

3. Cards are in the hopper, or the end-of-file key has been
pressed.

4. The stacker ig not full.

5, No feed check condition exlsts.

6. No cover interlocks are opened.

7. The stop key has not been pressed since the last depression

of the start key.

NOTE: Device End status is generated when the 2501 is made
Ready. If the 2501 is made Not Ready, and then made Ready
again before the channel acceepts the first Device End, the
ready light does not come on until this status is accepted.

Read Check (Equipment Check sensc indicator) comes on when a card
ia not being read properly. This condition can result from off-
punched cards or incorrect registration of cards in the transport.
The Read Check is reset by the next read command from the pro-

sram when the 2501 is not busy.

Validity Check (Data Check sense Indicator) informs the operator that
the card just read in data mode 1 contains more than one punch in
rows 1-7 of a column. The validity check is reset by the next read
command from the program when the 2501 ig not busy.

Feed Check (Intervention-Requirved sense indicator) indicates a card jam
or improperly positioned card in the hopper, transport, or stacker;
or a failure of one of the read-station photocells or lamps. Usually,
a feed check can be reset by an NPRO operation; otherwise, the
operator must manually remove jammed cards from the transport
or stacker area.
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RESTART PROCEDURES for 2501

! INDICATIONS

RESTART PROCEDURES

Sense Bit 5 - Overrun

Ready Light off 1. Check for full stacker, empty hopper, open |
Sense Bit 1 - Intervention cover, or actuated stop key.
Required 2, Correct any error condition,

3. Remove cards from hopper.

4. Press NPRO key. )

5. Place last card in stacker at front of input
cards, and replace this deck in hopper.

6. Press start key.

Ready Light off 1. [If there is a card jam, correct any jammed
Feed-Check Light on cards. If there is no jam, proceed to
' Sense Bit 1 - Intervention step 2,

Required 2. Remove cards from hopper.

3. Press NPRO key.

4. Place card just run out ahead of cards from
hopper, and place this deck in hopper,

5. Press 2501 start key,

Ready Light on 1, Error card is last card in stacker. Correct
| Read-Check Light on any off-punching it contains. Place
Sense Bit 3 - Equipment corrected card as last card In stacker.
Check 2. Remove cards from hopper.

3. Press NPRO key. One card should enter
stacker,

4. Place last two cards from stacker ahead of
cards removed from hopper, and place this
deck in hopper.

5. Press start key.

6. Restart program,

Ready Light on 1. Error card is last card in stacker. Locate

Validity-Check Light on and correct invalid punching it contains

Sense Bit 4 - Data Check (more than one punch in rows 1 through 7)
and replace it as last card in stacker,

2. Follow steps 2-6 of Sense Bit 3-Equipment
Check procedure (one procedure back in
this chart).

Ready Light on 1. Follow steps 2-6 of Sense Bit 3 - Equipment

Check procedure ({two procedures back in
this chart).
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2520 CARD READ PUNCH

Twelve-Photocell Read Station (2520 - B1 Only)

Prepunch

Preread Station
Station < ] < )

g

0 oI o

Hopper

Stacker 1

Stacker 2

Ready indicates that the 2520 can accept and execute a command from the
program. The Ready light is on when these conditions are met:

1. Power on.

Cards in hopper and preread station (initial load) or End-of-File
light on and card in preread station,

Stackers not full.

Chip box properly positioned and not full.

Feed check light off.

Covers and other machine interlocks closed.

Punch unit locked in place.

Stop key not pressed. (If all other conditions for ready are met and
the Stop key has been pressed, pressing the Start key turns-on the
Ready light.)

| 2]

[o I B = I L B S L)

Validity Check indicates that the 2520-B1 read more than one punch in
rows 1 through 7 of a card column during a data mode 1 read operation,

Jam Removal

When jammed cards must be removed manually, the operator can gain
access to the transport and punch unit by opening the top covers of the
2520, The transport area has a hinged plastic card-guide that can be
raised, and a pressure-release lever that frees cards in the read
station. The punch area is entirely exposed by unlatching and raising
the punch unit.

By turning a hand-feed wheel. the operator can manually advance
the mechanical portions of the punch area as an aid to jam removal.
After clearing a jam from the punch area, the operator should always
pass a blank card through the punch die and under the punch area
pressure rolls to determine that all card acraps have been removed.

NOTE: Restart procedures vary according to type of command issued.
Refer to the component description manual SRL A21-9027,
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2540 CARD READ PUNCH

Pumfh Pre~Stacker Read
Station : Stati Hopper
Punch Check afton
Punch Station Read Check
Hopper ‘ ' Station
— ' ' —
Blank Station ] I H
(PFR erShes Read SI'QI‘IOTI
installed here)} Pl P2 RP3

Lights

Asg an aid to the prografnmer and the operator in planning restart methods, the
following descriptions of error lights include the associated 2540 sense
indications.

Reads

Feed Stop (Sense-Bit 1, Intervention Required) turncd on when the reader
motor is stopped by a card jam, a misfeed, a read clutch failure, or a
failure to receive a signal from the 2821 after a read cycle is completed.
Feed Stop is turned off by performing a non-process runout.

Read Check (Sense-Bit 3, Equipment Check) signals detection of a hole-count,
a parity error, an addresging error, or a translate check in the 2821 read
buffer. Read Check is also turned on by a read clutch failure. Read Check
is turned off by the next read command.

Ready Indicates that the reader is in ready status.

Validity Check (Sense-Bit 4, Data Check) indicates that an invalid punch
configuration (more than one punch in rows 1-7 of a single column) has
occurred in a read oy PFR data-mode 1 operation. Validity Check is
turned off by the next command,

End-of-File indicates that the end-of-file key has been pressed, and that
the end-of-file circuits are active. The end-of-file light goes out and the
circuits are deactivated if the stop key is pressed, or if the last card has
been stacked and an additional feed instruction, or read and feed instruction,
has been received by the reader.

Punch

Chips (Sense-Bit 1, Intervention Required) indicatéé that the chip box is
either full, or improperly positioned.

. Ready indicates that the punch is in Ready status.

Punch Check (Sense-Bit 3; Equipment Check) indicates the detection of a
hole-count error, parity check, addressing error, or transiate check in
the 2821 buffer. -Punch Check is algo furned on if these errors occur
during a PFR Read operation or any time a punch clutch error occurs,
This indication is reset by the next command.
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Feed Stop (Sense-Bit 1, Intervention Required) is turned on when the
punch motor is stopped by a card jam, a misfeed, or a punch-clutch
failure. Feed Stop is turned off by performing a non-process runcut.

End-of-File (installed in the punch feed only when the 2540 is equipped
with the special feature) turns on when the punch end-of-file key has

been pressed, activating the punch—feed end-of-file circuits. If the punch
stop key 1s pressed, the punch end-of-file light will go out and the circuits
will be deactivated.

Validity Check (Sense-Bit 4, Data Check) indicates more than one punch in
rows 1 through 7 in same column while operating in data mode 1. This light
ig Inatalled with the PFR feature only. It Is reset with the next command.

Common Indicator Lights

Transport (Sense-Bit 1. Intervention Required) indicates a card jam in the
transport area of the 2540. This light goes out when the jam is cleared and
the covers are closed.

. Power indicates that the 2540 is being supplied with dec power.

Stacker (Sense-Blt 1, Intervention Required) indicates that any one of
the Tive stackers ia filled.

Fuse indicates that a signal fuse in the 2540 has blown. A blown fuse must
be replaced by = fuse of the same size. An IBM Customer Engineer should
be notified whenever a fuse has blown, because this could indicate a
malfunction in the 2540 elrcuitry.

OPERATING AND RESTART PROCEDURES

Initial Start

To begin operation with the 2540 reader:

1. Perform an NPRO operation by opening the joggler gate,
emptying the hopper, and pressing and holding the reader
start key to ensure that no cards are lefi in the feed.

2. Load the desired cards into the hopper or the file-feed
magazine, and close the joggler gate. Card decks less than
one inch thick should be placed directly in the hopper with
the card weight; larger decks can be placed in the file-feed
magazine.

3. Press the reader atart key,

To begin operation with the 2540 punch:

1. Perform an NPRO operation by emptying the hopper and
pressing and holding the punch start key.

2, Load the desired cards into the pi.mch hopper.

3. Press the punch start key.
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Restarts from Error Conditions

The 2540 uses the flexible System/ 360 command set; therefore, different
external error conditions can each require different restart procedures,
depending on whether the 2540 operation is reading, punching, or PFR.
If the program provides some programmed message to indicate the 2540
sense conditions, (typeout, printout, system console display, etc.) the
operator can use this message to determine which specific restart
procedure he should follow. To locate the error card for read-check and
validity-check errors, the operator should be farniliar with the type of
processing used by the program: that is, whether the program is
reading and stacking each card with a single command, or delaying the
stacker selection until the data from the card is analyzed.

Pg. 112-119 ghow the various 2540 exrror indications and appropriate
restart procedures for standard operations, for PFR operations and for
1400 Compatibility-mode operations. The procedures on pages 94-97
assume that the 1/0-Check-Stop bit has been turned on with card 0390
of the compatibility initialization deck External indications and channel
indications are included in both figures. The programmer should dis-
play the sense indications to the operator.

NOTE: The punch end-of-file key, installed as part of the
2540 Punch-Feed-Read special feature, should not be used
(1) when the program does not issue the PFR Read command
for the last card of the file, or (2) for 1400 Compatibility
operations. Improper use of this key can cause the 2540 to
lose one or two punched~card output records.

Jam Removal

The operator can gain access to the top of the read feed, transport and

stacker area, and punch feed by raising the top covers of the 2540, He

can remove the read-check brushes, the read brushes, the punch-check
brushes, and the PFR brushes, as necessary, to free jammed cards.

I brughes must be removed, avoid contact between the brughes and any
other part of the machine. Such contact can damage the brushes or blow
a fuse. When replacing these brushes be sure to hand crank the Feed

as you are seating the brush block into position. To hand crank the Feed,
open the right front door of the reader and turn the hand wheel clockwise,

The locking pins should be snapped into place before a restart is
attempted. A series of reader checks or punch checks upon restarting
could indicate damaged or improperly pogitioned brushes.

Jams in the punch-unit could require the operator to open the front

cover of the punch feed, crank the punch clutech to a setting between

385% and 3502, remove the plastic chip funnel, and lower and remove

the punch die. The die has a handle shaped like an inverted T. The
operator must turn this handle élockwise until the lock at the top of the
die is released, and, if necessary, trip the ejection trigger on the handle
to remove the die from the machine.

When all cards and card fragments have been removed from the punch

unit, the oparator replaces the die by pushing it up into the punch unit,
and turning the handle counterclockwise. The die is improperly seated
if a light tug on the handle causes it to fall.

A decal on the plastic cover over the punch clutch has ingtructions for
the operator to follow in removing jams from the punch unit. ’

m



2540 RESTART PROCEDURES - STANDARD -AND PFR OPERATION

INDICATIONS RESTART PROCEDURES

Reader Feed Stop Light (Only) {1. Remove cards from stacker R1,

Sense Bit 1--Intervention 2. Open hopper joggler gate and remove
Required (Only) cards from hopper.
3. Open covers and remove any jammed cards
NOTE: If read check/bit 3 from read feed. Reconsatruct any damaged
or validity check/bit 4 cards.
indications accompany feed H. If EOF ie on, press stop switch to reset

stop/bit 1, follow procedurd
for r2ad check or validity
check.

0 .

EOF.
With joggler gate still open, press and
hold reader start key to clear feed.

6. Remove cards just run out into stacker R1,
place them and any reconstructed cards, in
proper sequence, ahead of cards removed
from hopper, and replace this deck in
hopper or ahead of cards in file feed
magazine,

Close joggler gate.

Press reader start key.

Reader Feed Stop Light

Read Check Light

Sense Bit 1--Intervention
Required (Only)

This combination of error indications
accompanies a. 2540 read clutch failure;
there may be cards in stacker R1 that have
not been read. Restart the job from the
last checkpoint. The CE should be advised
when thls error occurs.

Read Check Light
Sense Bit 3--Equipment
Check

Remove cards from stacker R1. Determine
(perhaps with aid from programmed
message) which was last card read into
processing unit, and correct any off-regis-
tration punching in it. Place this
corrected card in stacker R1,

2. Open joggler gate and remove cards from
hopper.

If EOF is on, press stop switch to reset
EOF.

With joggler gate open, press and hold
reader start key to clear read feed.
Remove cards from stacker R1 and place
them ahead of cards removed from hopper.
Place this deck in hopper or ahead of cards
in file feed magazine,

Close joggler gate.

7. ©Press reader start key.

(If card is read and stacked
with single command.)

Read Check Light 1. Remove cards from stacker R1.
Sense Bit 3 - Equipment 2. Follow steps 2-7 of preceding procedure,
Check correcting any off-registration punching

in first card run out into stacker RI1.
(if stacker selection is
delayed).
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2540 RESTART PROCEDURES ~- STANDARD AND PFR OPERATION

i

4NDICA TIONS RESTART PROCEDURES
“alidity Check Light 1. Remove cards from stacker Rl. Determine
“fense Bit 4--Data Check (perhaps with aid from programmed
24 ' message) which was last card read into
“®1 card is read and stacked procesging unit (this card may be in
l 1 with single command.) another stacker) and correct any errors in
’ this card. Place the corrected card in
5 stacker RI1.
. 2, Open joggler gate and remove cards from
1 hopper.
: 3. If EOF is on, press stop switch fo reset
EOF.

4. With joggler gate open, press and hold
reader gtart key to clear read feed.

5. Remove cards from stacker R1 and place
them ahead of cards removed from hopper.
Place this deck in hopper or ahead of cards
in file feed magazine,

6. Close joggler gate.

i 7. Press reader start key.

;Validity Check Light 1. Remove cards from stacker Rl.

1Sense Bit 4--Data Check 2. Open joggler gate and remove cards from

H hopper.

: (I stacker selection is 3, If EOTF is on, press stop switch to reset
delayed.) EOF,

‘4, With joggler gate open, press and hold

i reader start key to clear read feed,
H 5, Locate and correct invalid character(s) in
first card in stacker R1.

6. Place corrected card ahead of cards in

i stacker R1. Place all cards in stacker R1
‘i ahead of cards removed from hopper,
b Place this deck in hopper or ahead of cards
i in file feed magazine.
7. Close joggler pate.
8. Press reader start key,
Validity Check Light 1. Remove card from punch hopper.
Punch Check Light 2. If EOF is on, press stop switch to reset
Sense Bit 3~--Equipment EOF. )
Check 4. Press and hold punch start key to clear
Sense Bit 4--Data Check punch feed, .
4. Remove last three cards from stacker P1.
{If 2540 is performing PFR 5, The first of these three cards may have to
read operation.) be reconstructed because it has been read
and punched but not punch checked,

6. The second card caused the validity check.
Correct it as necessary.

7. Place these three cards, after any
necessary corrections, in front of the
cards removed from the hopper. Place
this deck in the hopper.

8. - Preass the punch start key.

8. Reconstruct internal data in the system as

necessary to restart at the Start 1/0 in-
struction that caused the reading of the
first card run out of the punch feed in
step 3.

NOTE: In some programs, reconstruc-
tion of internal data may not be provided
for. In that case, restart the job from the:
last checkpoint. .
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2540 RESTART PROCEDURES - STANDARD AND PFR OPERATION

INDICATIONS

RESTART PROCEDURES

Punch Feed Stop Light (Only)
Sense Bit 1-~Intervention
Required (Only)

(If the 2540 is not performing
PFR operations. )

1.
2,

Remove cards from stacker P1.
Remove cards from hopper.

Open covers and.remove any jammed cards
from punch feed.

Preas and hold punch start key to clear
punch feed.

Discard last card punched (2540 will
repunch this card automatically).
Replace blank cards in hopper and press
punch start key. Last card will be
repunched automatically and 2540 enters
ready status.

Punch Feed Stop Light (Only)
Sense Bit 1--Intervention
Required (Only)

(If 2540 is performing PFR
operation.)

Remove cards from stacker PI1.

Remove cards from hopper,

If EQOF is on, press stop switch to reset

EOF.

Open covers and remove any jammed car

from punch feed. Press and hold punch

start key to clear feed.

Any card removed or run out from betwe:

punch station and punch check brushes

should be reconstructed, because it has

been punched but not punch checked.

Place reconstructed cards and cards run

out into-stacker P1, in proper sequence,

ahead of cards removed from hopper, and

place this deck in hopper.

Press punch start key.

Reconstruct internal data in the system as

necessary to resiart at the Start I/0 in-

struction that caused the first card remove.

or run out to be read at the PFR station.
NOTE: In some programs, reconstruc-

tion of internal data may not be provided

for. In that case, restart the job from the

last checkpoint.

Punch Check Light
Sense Bif 3--Equipment
Check

(If 2540 is not performing
PFR operation and is
using stacker PI.)

Remove cards from hopper.

Press and hold punch start key to clear
punch feed.

Remove last four cards from stacker Pl1.
The last two cards are blank; the first two
should be discarded.

Replace blank cards and cards removed
from hopper in hopper.

Reconstruct internal data in the system as
necessary to restart at the Start I/0 in-
struction that causaed the first card removed
from stacker P1 to be punched.

NOTE: In some programs, reconstruc-
tion of internal data may not be provided
for. In that case, restart the job from the
last checkpoint. '
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2540 RESTART PROCEDURES - STANDARD AND PFR OPERATION

INDICATIONS

Punch Check Light
Sense Bit 3--Equipment -
Check

(If 2540 is not performing
PFR operation and is not
using stacker P1.)

-

RESTART PROCEDURES

1.

(2

Examine and correct, if necessary, error

" card, which is last card in stacker P1.
(2540 automatically routes error cards to

stacker P1l.)

Place this card in appropriate stacker.
Press and hold punch start key to clear
feed.

The 2540 will force the card following the
error card into stacker P1l, also. Place

‘this card in the appropriate stacker.

NOTE: Because the error card and the
card following it are both directed to
stacker P1, the program can correct a non-
PFR punch check without operator inter-
vention by repunching both cards and
directing them to appropriate stackers.
operator can then discard all cards in
stacker P1 at the end of the job.

The

- #nch Check Light .
~3nge Bit 3--Equipment
Check

ﬁ 2540 ig performing PFR
operation. )

Remove cards from punch hopper.

If EOF is on, press stop switch to rese{
EOF.

Press and hold punch start key to clear
feed.

Remove last four cards from stacker P1.
The last two cards are correct; pre-punch-
ing in the first two must be reconstructed,
Place the two reconsiructed cards, the two
correct cards, and the cards removed from
the hopper, in that sequence, in the hopper.
Reconstruct internal data in the system as
necessary to restart at the Start I/0 in-
struction that caused the first reconstructed
card to be read at the PFR. station.

NOTE: In some programs, reconstruc-
tion of internal data may not be provided
for. In that case, restart the job from the
last checkpoint.

Punch Feed Stop Light

} {Punch Check Light

{ |Sense Bit 1--Intervention
'| Required (Only)

This combination of error indications
accompanies a 2540 punch clutch failure;
there may be dards in stacker P1 that have
not been processed. Restart the job from
the last checkpoint. The CE should be
advised when this error occurs.
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2540 RESTART PROCEDURES - 1400 COMPATIBILITY

INDICATIONS

RESTART PROCEDURES
1Reader Feed Stop Light (Only)| 1. Remove cards from stacker R1.
System Console Main 2, Open joggler gate and remove eards from
Storage Data Register read hopper.
(MSDR) Display: 4F 3. Open covers and remove any jammed cards
from read feed.

4. 1If EOF is on, press stop switch to reset
EOF.

5. With joggler gate still open, press and hold
reader start key to clear feed. Any
damaged cards must be reconstructed.

6. Remove cards just run out into stacker RI1.
Place them and any reconstructed cards, in
proper sequence, ahead of cards removed
from hopper, and place this deck in hopper
or ahead of cards in file feed magazine.

7. Close joggler gate.

8. Press reader start key.

9. Press system console start key.

Reader Feed Stop Light This combination of error indication accom-
Read Check Light panies a 2640 read clutch failure; there may
System Console MSDR be cards in stacker Rl that have not been
Display: 3F read. Restart the job from the last check-
point. The CE should be notified if thig
(If there ig no card jam in €TTOr reoCCurs.
the 2540 read feed.)
Reader Feed Stop Light Follow the procedure for read check or
Read Check Light validity check (the next procedure in this
System Console MSDR chart),
Display: 3F
(If there is a jam in the
2540 read feed.)
System Console MSDR 1. The last card in stacker Rl is error card.
Display: 3F Correct if.
2. Open joggler gate and remove cards from
(Read check or validity check hopper.
has occurred, but the 3. N EOF is on, press stop switch to reset
light has been turned off.) EOF.
4. With joggler gate open, press and hold
NOTE: This same indication reader start key to clear feed.
can occur for PFR opera- |5. Place corrected card ahead of the three
tion; see that procedure cards just run out into stacker R1. Place
later in this chart if these four cards ahead of the cards removed
appropriate. from the hopper, and place this deck in the
hopper or ahead of the cards in the file feed
magazine.

6. Close joggler gate.

7. Press reader start key,

8. Press system console start key.
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2540 RESTART PROCEDURES - 1400 COMPATIBILITY

(If 2540 is not performing
PFR operation. )

INDICATIONS | RESTART PROCEDURES
‘Punch Feed Stop Light (Only) | 1.- Remove cards from stacker P1..
System Console MSDR 2. Remove cards from punch hopper.
Display: 5F 3. Open covers and remove any jammed cards
from punch feed..
(If 2540 is not performing 4. Press and hold punch start key to clear
PFR operation. ) feed, )
5. Discard last card punched (2540 will
repunch this card automatically).
6. Replace blank cards in hopper and press
punch start key. Last card will.be
repunched. .
7. Press system console start -key.
Punch Check. Light. 1. The last card in stacker P1 caused the
(Punch feed stop light may - punch check, Correct it as necessary.
be on or off.) Place corrected card in appropriate
System Console MSDR . stacker.
Display: 5F 2. Pregs gystem congole start key,

NOTE: If no jam condition exists and
the punch check light and punch feed stop
light are both on, a punch clutch error has
occurred. The program should be
restarted from the last checkpoint. The CE
should be advised when this error occurs.
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2540 RESTART PRO_CEDURES - 1400 COMPATIBILITY

INDICATIONS

RESTART PROCEDURES

System Console MSDR
Display: 3F Punch Check
Light and Validity

(Check light may.be on

or off) '

(If 2540 is performing PFR
Operation)

1.
2.

10.
1l.
12,
i3.
14.

15.
16.

17.

18.

Remove cards from punch hopper.

H EOF is on, presa stop switch to reset
EOF.

Press and hold punch start key to clear
feed.

Remove last three cards from Stacker P1.
The first of these three cards must be
reconatructed because it has been read
and punched but not punch checked,

The second card caused the error;
correct it as necesaary.

Place reconstructed card 1, corrected
¢ard 2, and card 3 in front of the cards
removed from the hopper. At the

front of this deck place a readily-
identifiable blank card, and place this
deck in the hopper.

Reconstruct internal data in the system
a8 necessary to restart at the instruction
that caused card 1 to be read at the PFR
station.

NOTE: In some programs, reconstruc-
tion of internal data may not be provided
for. In that case, restart the program
from the last checkpoint. Be sure that
the readily identifiable blank card is the
first card in the hopper.

Set the system console process switch at
SINGLE CYCLE.

Set address 10 FF in switches F, G, H,
and J on the system console.

Preas the system reset key.

Press ROAR reset key.

Press system console start key,

Set system console process switch at
PROCESS.

Press 2540 punch start key.

At system console, perform Set IC
function to address appropriate
instruction. See Operator's Guide

for the appropriate syatem,

Presa syatem console start key to
resume processing.

Remove readily-identifiable blank card
inserted in step 7 when it is stacked.
This card may now be punched; if it is,
discard it.
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2540 RESTART PROCEDURES - 1400 COMPATIBILITY

INDICATIONS

RESTART PROCEDURES

(Only)
System Console MSDR
Display: 5F

(If 2540 is performing
PFR operation.)

Punch Feed Stop Light -

Remove cards from stacker P1.
Remove cards from punch hopper.
Open covers and remove any jammed
cards from punch feed.

- If EOF is on, press stop switch to resget

EOF. : ) :

Press and hold punch start key ¢

clear feed. :

Any cards removed or run out from
between punch station and punch check
brushes have been punched but not
punch checked. Pre-punching in

these cards should be reconstructed.
Place any reconsiructed cards and
cards run out into stacker P1, in proper
sequence, ahead of cards removed from
hopper. Place a readily-identifiable
blank card ahead of this deck and place
deck in hopper.

Perform steps 8-18 of preceding
procedure in this chart.

Punch Check Light
(Punch feed stop Hght
may be on or off)

(If 2540 is performing
PFR operation),

r-'--"

Remove cards from punch hopper.

If punch feed stop light is on, open
covers and remove any jammed cards
from punch feed, Correct any

damaged cards.

If EOF is on, press stop switch to reset
EOF.

Press and hold punch start key to clear
feed.

Of the last four cards to enter the 2540
punch feed, the last two are correct and
pre-punching in the first two must be
reconstructed.

Place a readily-identifiable blank card,
the two reconstructed cards, the two
correct cards, and the cards removed
from the hopper in the hopper.

Perform steps 8-18 of PFR punch
validity check procedure (fwo procedures
back in this chart).

NOTE: I no jam condition exists and
the punch check light and punch feed stop
Hight are both on, a punch clutch error has
occurred. The program should be
resgtarted from the last checkpoint. The
CE should be advised when this error
oGCUrs,
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{442 MODELS N1 and N2

Cornering Punch Read Station
Station Station (1442-N1 only)

]

\

. \ .

Hopper
~
\Stocker 1
] Stacker 2
(1442-N1 only)

Ready indicates that the 1442-N1 can perform a command received from
the channel. Pressing the start key turns on the ready light if these
conditions are met:

W L0 B

fenl

Check

There are cards in the hopper and at the rcad station, or the
end-of-file light is on.

The chip box is in place and not full.

Neither stacker is full,

All covers are closed.

There are no hopper, read station, punch station, transport, or
feed clutch error lights.

There is no outstanding status present in the 1442-N1 that has
not been accepted by the processing system.

NOTE: Pressing the stop key causes ready status to drop. If
the power is on and Ready is not on, the 1442-N1 replies with
Unit Check status to any command except the Sense command.

Preasing the siart key causes the 1442-N1 to present Device
¥nd to the Channel. When Device End is accepted, the Ready
1ight turns on.

indicates that at least one error condition is displayed on the

back-~lighted indicator panel.
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Intervention Required - Operator action is necessary to empty stacker,

fill hopper, empty chip box, clear jam, restore ready status,

Unit Exception - {1442-N1 Only) The 1442-N1 has recelved a Read
command when there are no cards in the hopper or the read station,
the End of File key has been pressed, and the last card is registered
in the punch station. Channel End accompanies Unit Exception.

Restart Procedures

The recovery from an I/0 error depends upon the command issued
and is too complicated to summarize in this handbook, We suggest
you refer to the SRL Manual for the 1442-N1, Forin A21-9025,

CARD READERS ~ GENERAL

A common cause of read checks is off punched or worn cards.
Use a card gauge to determine off punching.

A validity check usually indicates a double punch in rows 1-7 of
the Card.

When bringing new cards into the computer room from a different
environment (heat, humidity}, do not use them for the first 12 hours.

Cards do wear out. Reproduce masfer decks when you notice excessive
marking or scoring on the edges.

Some common sense measages that may type out on the console are:

Intervention Required - Operator attention is needed to empty
the stacker, fill the hopper, press END OF FILE, clear the
transport, clese a cover, or restore ready status. This
indication also accompanies a read stafion failure that occurs
during reading.

Equipment Check - Indicates that the two readings of a column
did not agree. Also indicates that the read station falled
before reading begins.

Data Check - Indicates that the machine has detected an invalid
- card column (more than one punch in rowa 1-7) in data mode 1.
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0/S OPERATOR COMMANDS

0/S PCP and MFT-I Commands

PCP System
CANCEL SET
DISPLAY START
MOUNT STOP
REPLY UNLOAD
REQ : VARY

Console commands, other than SET and START, are accepted whenever

" you issue them. To iassue a SET or START command, first Issue a REQ
command. A REQ command makes the system pause and issue a message
requesting further commands at the end of a job step. Any commands
lssued In response to such a message must be followed by a START com~-
mand with no parameters. This command gives control to the reader to
start the next job step. ) :

The following conventlons are used in illustratiﬁg the format of commands:

*

L]

Required letters (those shown in upper case) must be entered
in elther upper or lower case.

Lower-case letters indicate that a parameter must be
substituted.

Dotted lines . . . (Indicating a serles of terms), brackets [ |,
and braces { } are not entered.

Entries within brackets [ ] are optional.

Entries within braces { } are required ~ you must select one.
Numbers and punctuation marks (other than dotted lines,
brackets, and braces) must be entered as shown.

Command formats are essentially free form, but one or more blanks
must follow the operation fleld. Commands cannot occupy more than
one line.
it may not be more than 80 characters in length..

For example, if a command 1s entered through a card reader,

If comments on commands are necessary, they should appear to the right
of the operand field and be separated from it by at least one blank. If

the operand field is null, a comma followed by at least one blank indicates
that comments will follow.

CANCEL ~- Terminate Job Immediately

Operation

Operand

{CANCEL

C

}

jobname [,DUMP]

jobnaime )
speclfies the name of the job to be terminated. The maximum
length of a job name is eight characters.

DUMP

specifies that an abnormal-end-of-task storage dump is to be
taken if a step of the job is being executed when the command
is received. If the programmer has put in the SYSABEND
data definition statement, a full dump is taken. If he has not
included this card, an indicative (partial) dump is taken.
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DISPLAY —- Cause Console Display

Operation Operand

Display JOBNAMES [, T]
{ D } STATUS
DSNAME
SPACE

JOBNAMES {,T]
the name of each job 18 to be displayed both when the job starts and
when it ends, and that unit record allocation is to be displayed when
the step starts.

If a job terminates abnormally, the job names will appear in the
diagnostic message.

If the T parameter is used in conjunction with the JOBNAMES
parameter, the system displays the time of the day {n addition to
the jobnames.

STATUS
the data set namesa and volume serial numbers of data sets with
dispositions of KEEP, CATLG, or UNCATLG are to be displayed
on the console at step termination and job termination.

DSNAME
the system is to display, within the mount and K (keep) - type
demount messages, the name of the first non-temporary data set
allocated to the volume to which the messages refer. Mount
messages for data sets with a disposition of DELETE will not
contain the data set name.

SPACE
the system is to diaplay, in demount messages, the available

gpace on a direct access volume.

MOUNT -- Allocate Device

Operation Operand

MOUNT unitaddr [, VOL=(NL, serial)}
{ M STORAGE-
,USE= ;PUBLIC ﬁ:l

PRIVATE

Unitaddr
specifies the name of the input/cutput device to be allocated. Unit-
name must apecify a device that has been unloaded by the system.

VOL=:(NL, serial)
specifies that the volume does not have standard labels. The
alphameric serial number, up to six characters long, is used for
allocation references. This parameter is not used for direct-
access volumes.
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USE=STORAGE or PUBLIC or PRIVATE

specifies that a direct-access volume will be used as either a
storage volume or a public volume or a private volume. If thig
operand is not used, the system treats the volume as a private
volume. A storage volume I8 the most freely allocated kind of
volume, open to use by the largest variety of data sets, temporary

or non-temporary. Slightly restricted is a publie volume, which

can be allocated freely for temporary data sets, but which must

be specified by volume serial number tobe allocated to non- !
temporary data sets. A private volume Is the least freely allo-

cated kind of volume -~ it i3 allocated only if its volume serial
number {s specified.

REPLY -~ Reply to Information Request -

Operation Operand

{REPLY} id, "text! .

id

text

specifies the 2~character message Identification field of the
megdsage requesting the reply.

specifies the text to be entered in response to a message. The
information passed io the program expecting the reply does not
include the enclosing apostrophes. When using the REPLY
command to answer system messages, always be sure to use
upper case letters in the text.

REQ -~ Request Commands

Operation Operand

REQ

SET —- Set Date, Time, and Location

Operation Operand

SET DATE=yy.ddd ,CLOCK=hh.mm.ss
{ T } »Q=(unitname ,F )
» PROC=unitname
DATE=yy.ddd

specifies the date in the following format:

yy.ddd

l I—days (001-366)
Year (00-99)

CLOCK=hh. mm. ss

specifies the time of day in the following format: -

hh. mm.as
l Seconds (00~-59)
Minutes (00-59)
Hours (00-23)

If the new clock setting implies a change of date, the new date must
be explicitly stated using the DATE parameter.
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Q=tunitname(, Fl)

apeciftes the name of the direct-access device on which the
volume containing the Input work queue (SYSI. SYSJOBQE) is
to reside (do not specify a 2321 data cell In this operand). The
F 18 2 request to the system to format the queue prior to the
first job Initiation; it must be used during the first IPL, but
need not be used at subsequent IPLa.

PROC=unltname
specifies the name of the direct-access device on which the
volume that contalns the procedure library realdea. H this
parameter 18 not given, the syatem assumes that the procedure
library is on the system residence volume. (This parameter is
used only in the Inltial SET command issued immediately after
IPL and should only specify a device that ia ready.)

START -- Start System Process

Operatlon Operand

START [RDR]. unitname,
{ s } WTR

[ volumeserial],

[ parmvaluel],
[DSN=datasetname, ]
[FILESEQ=file sequence number?

RDR
specifies that an Input reader is to be started.

apecifies that an output writer 18 to be started.

unitname
specifies the name of the unit record or magnetic tape input/output
device associated with the input reader or output writer that is to
be started.

volumeserial
specifies the alphameric gerial number, up to six characters
long, of 2 magnetic tape volume. If this parameter 1s specified,
label checking is performed.

parmvalue
apeclfies elther an up-to~elght-character name of a job in the

input stream or a one-character alphamerlc output class name.

A job name is used only with RDR: when startlng an input reader,
giving the job name causes forward spacing through the input
stream until the named job is found. An output class name I8
used only with WTR: Giving a clags name indicates the class of
output the writer is to handle; if no class is specified, the writer
ig assigned to class A.

DSN=datasetname
specifies the name of the data set agsoclated with the input reader
or output writer. The maximum length of a data set name {8 44
characters. If this parameter is not apecified, the data set name
SYSIN is assumed for the reader.

FILESEQ-=file sequence number
apecifies the file sequence number, up to four digits long, of a
data set on a magnetic tape volume. This parameter s optional
and is used only with RDR when unitname designates a magnetic
tape device.
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STOP ~- Stop System Process

Operation | Operand
STOP JOBNAMES
{ P WTR,unltaddr
STATUS
DSNAME
SPACE
JOBNAMES

a console display of the names of jobs, initiated by the JOBNAMES
parameter of the DISPLAY command, is to be terminated. For
more information about JOBNAMES, see the discusslon of the
DISPLAY Command,

WTR,unitaddr
the output writer using the addressed unit i to be stopped by the
gystem, This operand will not stop a writer assigned to Class A
or B -- only a new START WTR to Class A or B will cause the
presently active one to stop.

STATUS
the system is to stop the consocle display at step termination and
job termination of the names and volume serial numbers of data
sets with dispositions of KEEP, CATLG, or UNCATLG.

DSNAME
the system is to stop the display of the names of non-temporary
data sets as initiated by the DSNAME parameter of the DISPLAY
command. For more information, see the discussion of the
DISPLAY command,

SPACE
the system Is to stop displaying, in demount messages, the
available space on a direct access volume. (The display was
initiated by the SPACE parameter of the DISPLAY command.)

UNLOAD -- Prepare Volume for Dismounting

Operation Operand

{ UNLOAD} unitaddr
U

unitaddr :
specifies the unit address of the input/output device to be prepared
for dismounting.

VARY -- Vary Status of Device

Operation Operand

VARY unitaddr, ONLINE
{ v } s OF FLINE

unitaddr
specifies the unit address name of the input/output device whose
status is to be changed.

127



ONLINE
specifies that the device is to be made available for allocation

by the job scheduler to problem programs.

OFFLINE
specifies that the device is to be removed from the recognition
of the joh scheduler, and that any further allocation of the device
to problem programs is to be prevented.
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0/S OPERATOR COMMANDS

MVT and MFT Systems

In systems with MVT, all commands can be entercd at any time, For
example, the VARY command can be uscd before the initial SET com-

mand,

In gystems with MVT, you can use abbreviations as well as the full
command name when keying in your commands, The ugable names
and abbreviations are:

CANCEL c MOUNT M
DEFINE N-MFT RELEASE A
only REPLY R
DISPLAY D RESET E
HALT Z SET T
HOLD H START S
LOG L STOP P
SWITCH I
MODE UNLOAD U
MODIFY F VARY v
MONITOR MN WRITELOG W

Be sure to use the correct abbreviations for operator commands. For
example, use S for START and T for SET. If you inadvertently key in
S for SET, the system assumes you are giving a START command,
queues the command, and waits for a SET command.

The following conventions are used in illustrating the format of
commands:

e Required letters (those shown in upper case) must be entered
in either upper or lower case.

e Tower-case letters Indicate that a parameter must be
substituted.

® Dotted lines . . . (indicating a series of terms), brackets [ ],
and braces { } are not entered.

o Entries within brackets [ ] are optional.

Entries within braces { ) are required - you must select one.

e Numbers and punctuation marks (other than dotted lines,
brackets, and braces) must be entered as shown.

Command formats are essentially free form, but one or more blanks
must follow the operation field. Commands cannot occupy more than one
line. For example, if a command ig entered. through a card reader, it
may not be more than 80 characters in length.

If comments on commands are necessary, they should appear to the
right of the operand field and be separated from it by at least one
blank. If the operand field is null, 2 comma followed by at least one
blank indicates that comments will follow.
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CANCEL -- Terminate Job Immediately

Operation | Operand
{émcel} [,DUMP] [, ALL]
C jobname |IN[=class]
OUT[=class]
identifier
jobname

the name of the job (procesa) to be terminated. 'The jobname ig
the name of a job from the system input stream.

DUMP
specifies that an abnormal-end~of-task storage dump is to be taken
if a step of the job is belng executed when the command I8 recelved.

ALL
all system Input and/or system output for the specified job s
canceled.

IN=class
the system will search for the job on the Input queue specified by
the class parameter. If IN is used without the clags parameter,
all input queues wlll be searched for the job.

OUT=class
the system will search for the job on the ocutput queue specified
by the class parameter. If QUT ls used without the class parameter,
all cutput queues will be searched for the job.

identifier

the identifier, from the START command, of the system task to
be terminated during device allocation or the job started from
the console,

The following ean be used to cancel a system task In the device
allocation process:

e The identifier used In the START command.

e The unit type (e.g., 1403 or 2311) assoclated with a unit address
in the START command.

& The unit type assoclated with a catalogued procedure, in
SYS1. PROCLIB, started by the START command.

For MFT the identifier for a job started from the console is the
partition number in which it {s Tun,
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DEFINE -- Invoke Dynamic Partition (MFT only) .

Use the DEFINE command after nucleus initialization to change the size
and description of any partition while unaffected partitions continue
processing. This command cannot be entered Into the input stream.

{(-)peratlo; ll_Opera.r;i .
i -
| )DEFINE { | [LiST} ' , |
il N | : i
b — 2 A o L e e e e e e e e e d
LIST

specifies that the current partition definitions will be listed.
Job classes assoclated with currently active partitions and,
if time-slicing 18 used, the time-slicing specifications are
listed also.

CAUTION: When using the time-slicing option, do not define job classes
across the boundaries between a time-sliced group of partitlons and
partitions that are not time-sliced. For example, don't specify a parti-
tion with job clagsses A, B, C in a time-sliced group, and a partition
with job classes C, D, E outside the group. Doing so would allow a job

. In class C to be put either inslde or outside the time-sliced group
regardless of the intentions of the programmer of that job.
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DISPLAY -- Cause Console Display

Operation | Operand . ' \

DISPLAY T
{ D } A
TP
+ GRAPHIC
U |, TAPE , ONLINE [,xxx] [,nnn}
s DASD , OFFLINE
,UR
R
Q [=LIST]
N [=LIST]
jobname
C,K
CONSOLES

the time of day and the date are to be displayed.

the system is to display information about all the jobs and job
gteps recognized by the supervisor as tasks.

a listing of the Unit Status information about the devices indicated
is to be displayed.

Unit status can be displayed about the following device types:

TP communication equipment
GRAPHIC graphic devices

TAPE magnetic tape units

DASD direct access storage devices
UR unit record devices

If you do not specify a device type, the unit status of all devices
in the aystem will be displayed.

the system is to display:

e The ID of each message that requires a reply and has not yet
been replied to,

e The unit address of each device for which a mount message
hasg been issued but has not been complied with.

e An indication if any AVR mount messages are pending.

A listing of the number of entries on each of the non-empty input,
hold, output and RJE queues is to be displayed.

A listing of jobnames on the hold, input, output, and .JE queues
is to be displayed.

list
any combination of up to three of the following items:

specific input work queue name (job class A through O)
HOLD (system hold gueue)
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jobname : ' : : :
the name of the job for which the following are to be displayed:

job name; class; job priority; type of queue the job is in.

C,K
. the system is to display the control command operands and an
explanation of each operand. C,K is valid only for display operator
consoles.
CONSOLES

the system's consocle configuration ig to be displayed. Valid
otily for multiple console support (MCS) option.

Halt -~ Prepare for Power-off

Operation Operand

{HA LT } EOD
Z

EOD

specifies that end-of-day storing is to be done of internal 1/0
device error counts. The Information is stored in the SYS1,
LOGREC data set.

When the storing is done, the system sends you a message EOD
SUCCESSFUL. At this point, you can safely turn the power off,

HOLD -- Temporarily Suspend Job Selection

Operation Operand

{ HOLD jobname
H Q [=list] }
jobname

list

specifies the name of the job whose selection 18 to be suspended.
The maximum length of a job name 1s elght characters. Although
any job name can be in parentheses, a job with the name Q must
have the Q In parentheses In the command statement.

specifies that selection of all jobs from the input work queue is

‘to be suspended.

any combination of up to four input work queue names (job clags
A through O). 1If no list value is specified, all 15 input work
queues are agsumed. If list Includes more than one item, you
must separate the apecified items by commas and enclose them
in parentheses.

LOG -~ Store Information in Log

Operation Operand

{7

"text!

text

specifies the exact text you wish to enter into the system log. The mes-
sage written in the system log does not include the enclosing apostrophes.
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MODE -- Recovery Management Mode Switching for Models 85, 155, and 165

MODEL 85
Operation Operand
MODE STATUS
INIT
HIR, x[, dddddddd]
ECC, x{, dddddddd}
B{,Ny...]
SECT=< ALL
BUF
HESM
STATUS :

a measage describing the status of machine recovery facilities
i to be displayed.

INIT
recovery management functions are to be set to their Initlal values,
HIR .
the Hardware Instruction Retry circuitry is to be set.
ECC
the Error Correction Code eircuitry i3 to be set.
x
the mode to whi¢h the HIR or ECC circultry is to be set; use R
to Indicate Recording Mode and C to Indicate Count Mode.
dddddddd
A new threshold count in decimal.
SECT
a previously deleted and repaired sector of the high speed buffer
is to be reactivated.
n
the indlvidual sector(s) to be reactivated.
ALL
all sectors are to be reactivated.
BUF
the entire high speed buffer Is to be re-enabled.
HSM
the High speed multiply feature in the Model 85 CPU is to be
reactivated, : '
MODEL 155

IOperation Operand

HIR,x[,eeee] [, tttt]

MODE {STATUS
ECC,x[,eeee] [, tttt] }
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STATUS

a message describing the current status of machine recovery
facilities is to be displayed.

HIR
the Hardware Correct Code circuitry is fo be set.

the mode to which the HIR or ECC circuitry is to be set. Use
R to indicate Recording Mode and Q to indleate Quiet Mode.

cece .
a four-digit decimal value to be inserted in the error count
threshold. This value I8 the number of errors that will be
allowed in a specified time before the HIR or ECC circuitry
is placed in the qulet mode. This parameter is used with the
R paraimeter only; if you omit it, the default error count
threshold value will be used. .

tttt :
a four-digit decimal value to be inserted In the time threshold.
This value is the time in hours allowed for a specified number
of errors before the HIR or ECC circultry is placed in the quiet
mode. This parameter 18 used with the R parameter only; if
you omit it, the default time threshold value will be used.

MODEL 165

Operation | Operand

MODE STATUS
RECORD
QUIET
ENABLE

STATUS
the current status of the recovery management facilities is to be
displayed.

RECORD
the Model 165 is to go into recording mode.

QUIET
the Model 165 1s to go Into Quiet Mode.

ENABLE

the high-speed buffer, which had previously been disabled, is to
be reactivated.
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MODIFY -- Change Process Characteristics

Use the MODIFY command to change the characteristics of:

& An output writer.
e Direct System Output Processing (DSO).
e A job.

Operation Operand

MODIFY ) | [procname. |identifier[, CLASS~classnames] |, PAUSE~) FORMS3
F DATASET
[,JOBCLASS=ijl [, OUTCLASSE 3]

[,'job parameters'] o LIMIT = VALUE

procname
the name of a catalogued procedure (a writer or a job started
hy the START command) to be modified.

identifier
the identifier of a writer or a job as defined by the START
command. Or, the name of a job from the system input atream.

CLASS+classnames
one to eight single-character names of the classes to be agsociated
with the output writer; for example, CLASS=ABCD.

PAUSE=FORMS
the output writer is to pause when a change in forms on its
device is necessary.

PAUSE-DATASET
the cutput writer is to pause before starting to proceas each
data set.

JOBCLASS=jjj
job class{es) that may use Direct System Cutput Processing (DSO).
For one to eight job classes can be specified (A-0). If you
modify an initlator's job clasees, this will not have any effect
on the DSO job clagses.

OUTCLASS=s
the system output clasa that is to be proceased by Direct System
Output Processing. One system output class can be specified
(A-Z, 0-9).

'job parameters'
parameters specified by a programmer to change values in a job

currently being processed.

MONITOR -- Cause Continual Display

Operation Operand

{MON]TOR JOBNAMES{, T]
MN }SDSNAME
ISPACE
STATUS
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JOBNAMES[, T]
the name of each job is to be displayed when the job starts and

when it terminates. Unit record allocation is to be displayed
when the gtep gtarts. If a job terminates abnormally, the
jobname will appear in the diagnostic message.

If the T parameter is used with the JOBNAMES parameter,
the system displays the time of the day in addition to the jobname.
In systems with MCS, the time of day is displayed at all consoles.

DSNAME .
the system is to display, within the mount and K (keep) type
demount messages, the name of the first non-temporary data set
allocated to the volume to which the messages refer. Mount
messages for data sets with a disposition of DELETE will not
contain the data set name.

SPACE
the system is fo display, in demount messages, the available
space on a direct access volume.

STATUS
the data set names and volume gerial numbers of data sets with
dispositions of KEEP, CATLG, or UNCATLG, are to be displayed
whenever they are freed.

MOUNT -- Allocate Device

Operation Operand

{MOUNT} {unltaddr }{,VOL= (NL, serlal)}
M devicename » VOL= (SL, serial)

STORAGE
[ ’ USE={ PUBLIC }]

PRIVATE

unitaddr
specifies the name of the input/output device to be allocated.
In systems with MVT, you can specify a loaded or an unloaded
device. The system will request that the correct volume be
loaded if it is not already mounted.

devicename
gspecifies the type of device to be allocated. After a device is
allocated, you receive a mounting message.

VOL= (NL, serial)
specifies that the volume does not have standard labels. The
alphameric serial number, up to six characters long, is used
for allocation references. This parameter is not used for
direct-access volumes.

VOL= (SL, serial)
gpecifies that the volume has standard labels. The alphameric
gerial number, up to six characters long, is used in label check-
ing and for allocation references.
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- USE=STORAGE or PUBLIC or PRIVATE

specifies that a direct-acceas volume will be used a3 either a
atorage volume or & public volume or a private volume. If
this operand is not used, the system treats the volume as a
private volume. A storage volume is the most freely allocated
kind of volume, open to use by the largest varlety of data gets,
temporary or non-temporary. Slightly restricted is a public
volume, which can be allocated freely for temporary dats sets,
but which must be specified by volume serial number to be
allacated to non-temporary data sets. A private volume is

the least freely allocated kind of volume -- it is allccated only
if its volume serial number is specified.

RELEASE -- Make Job A:’vallable for Selection

Operaticn Operand

{ RE LEASE} jobname }
| A

Y@ [=list]

jobname

st

apecifies the name of the job to be made available for processing.
The maximum length of a job name Is eight characters. Although
any job name can be in parentheses, a job with the name Q must
have the Q In parentheses in the command statement.

aspecifies that all jobs In the Input work queue are to be made
available for processing.

any combingtion of up to four lnput work queue names (job class
A through Q). If no list value is specified, all 15 inpuf work
queues are agsumed.

REPLY -- Reply to Information Request

(See reply for PCP Commands.}

RESET ~- Change Class or Priority of Job

Operation Operand

CLASS=class

{ RESET} jobname {, PRTY=priority [, OUT=autclass]

jebname

the name of the job whose priority and/or class will be changed.
The maximum length of a jobname is eight characters. If as a
reault of a previous RESET command, a aystem output class haa
more than one entry for the same jobname, a new RESET com-
mand for the same jobname will apply only to the highest priority
entry.

PRT Y=priority

the value to which the job's priority is to be set, The value is a
two-digit number that may range from a low of 00 to a high of 13.
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CLASS=class
the input or output class to which the job is to be moved. If a

jobname qualifier is present, class is an output class. If no
qualifier is present, class is an input class. Class names are
A-0O for input (job class), A-X and 0-9 for output (system
output class).

NOTE: Both the PRTY and the CLASS parameters csn be used in
the same RESET command.

QOUT=outclass
a system output class from which the job is to be moved, or on
which its priority is to be changed. This field contalns a one
character class identifier A-X, or 0-9.

SET —— Set Date, Time, and Location

Always use the C LOCK operand In systems with MVT. These syastems
use the data in this operand when they name system data sets. (If you
do not use the CLOCK operand, the system sets the clock value to zero,)

Operation Operand
{SET } DATE=yy.ddd, CLOCK=hh. mm.ss
T [, Q=(unitaddr{, F])]
[, PROC=unitaddr]
[, AUT O=characters]
DATE=yy.ddd
specifies the date in the following format:
yy.ddd

Days (001-366)
Year (00-99)

CLOCK=hh. mm., 88
specifies the time of day in the following format:

hh. mm.ss8

' Seconds  (00-59)
Minutes (00-59)
Hours {00~23)

If the new .élock setting implies a change of date, the new date
must be explicitly stated using the DATE parameter.

Q={unitaddr[, ¥])
specifies the name of the direct-access device on which the volume

contalning the Input work queue (SYS1..SYSJOBQE) is to reside (do
‘not specify a 2321 data cell in this operand). Space on this volume
for the input work gqueue must have already besn allocated. The F
is a request to the system to format the Job queue data get prior to
the first job initiation; it must be used during the first IPL, but
need notf be used at subsequent IPLs,

PROC=unitaddr
specifies the name of the direct-access device on which the
volume that containg the procedure library resides. If this parameter
is not given, the system assumes that the procedure library is on
the system residence volume.
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AUTO=Characters
- specifies, in systems with automatic START commands, whether

you wish to retain any of those commands. For each automatic
command printed out by the system, follow the equals sign by a
Y if you want to retain the command, or by an N if you want to
override the command.

START -~ Start System Process

Operation Operand

[

jSTART] | procname

f | [ . identifier ]
[ , devicename]
[, volumeserial]
[+ parmvalue |
[, keyword=option, . . .]
L, H= }'0} 1
11

procname

specifies the name of the procedure to be started. This name
can be either a standard name or a special one provided by
your system programmer. Standard procrames include RDR
for an input reader and WTR for an output writer.

IBM Assigned Names and the Processes They Describe

H=0 or

CRJE Conversational Remote Job Entry

BRDR Input reader for time-sharing option background jobs

DSO Direct System COutput Processing

GFX Graphic Job Processor or Satellite Graphic Job
Processor

INIT Initiator

RDR Input Reader (SYSIN data sets unblocked)

RDR400 Input Reader (SYSIN data sets in 400-byte blocks)
RDR3200 Input Reader (SYSIN data sets In 3200-byte blocks)

RDRA Input Reader with ASB (SYSIN data sets in 3200-byte
blocks)

RJE Remote Job Entry Subsystem

WTR Output Writer

1

In systems that have been generated with hierarchy support,
syatem tasks (like a reader or writer) can be started in storage
hierarchy 0 ({=0) or hierarchy 1 (H{=1). If the H parameter is
omitted, hierarchy 0 is assumed.

EXAMPLE: 8 rdr,00c, H=0
s wtr,00e,H=1

identifier

the identifier ldentifies a reader or writer, when multiple readers
or writers are started with the same procedure, if either the
device name is not specified or it i8 the same for more than one
task, e.g., disk reader.

devicename

specifies the name of an input or output device. This can be
elther a unit name (such as 280) or a general name (such as
2400). If specified, the name will override any corresponding
unit specificatlon in the catalogued procedure.
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volumegerial
specifies the six-character serial number of a magnetic tape or

direct-access volume. If specified, this parameter will over-
ride any corresponding volume serial specification in the
catalogued procedure.

parmvalue
gpecifies parameter values to be passed to the program receiving

control as a result of the START command. If more than one
value is specified, parmvalue must be enclosed in parentheses,
with commas separating the values. If one value is specified, no
parentheses are nceded. If parmvalue contains any non-alpha~
meric character, such as an equals sign, parmvalue must be
enclosed in parentheses. )

keyword=option
specifies any appropriate keyword syntax allowable on a DD
statement.

STOP —- Stop Process or Continual Display

Operation Operand
(STOPY [procname. Jidentifier

{ P INIT, Pn

JOBNAMES
STOP
MONITOR | DSNAME
PM SPACE

STATUS

procname

the name of a process to be stopped (e.g., 2 RDR, WI'R, or a job).

identifier
the identifier of the process as defined by the START command or
the name of a job from the system Input stream.

INTT. Pn
the initiator to be stopped, where n is the partition number in
which the initiator is running.

JOBNAMES
a continual display of the names of jobs, initiated by the
JOBNAMES parameter of the MONITOR command, is to be
ended.

DSNAME
the system is to stop the continual display of the names of non-
temporary data sets, as initiated by the DSNAME parameter
of the MONITOR command.

SPACE _ 7 ,
the system is to stop the continual display, in demount message,
of the avallable space on a direct access volume, The display
was Inltiated by the SPACE parameter of the MONITOR command.

STATUS -
the system ig to gtop the continual display, at step end and job
end, of the names and volume serial numbers of data sets with
dispositions of KEEP, CATLG, and UNCATLG. The display

was initlated by the STATUS parameter of the MONITCR command.
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SWAP -~ SWAP Volumes for Dynamic Device Reconfiguration (DDR)

Operation Operand

| SWAP) QOFF i
g i ON

}x:oc.yyy‘
OFF

system-initiated Dynamic Device Reconfiguration 1s stopped
and all permanent errors will bypass DDR processing.

ON
activates syatem-initiated Dynamic Device Reconfiguration.
XXX
the primary channel unit address of the device "from" which
a volume is to be swapped.
yyy

the primary channel unit address of the device "to!" which a
volume is to be swapped. .

NOTE: The devices specifled by o and yyy must be of the same

device type. xxx and yyy may apecify the same device to
permit maintenance of a particular volume or device.

Uperation Operand

{SWITCH } SMF Command
I

UNLOAD -~ Prepare Volume for Dismounting

(See Unload for PCP Commands.)

VARY -~ VARY Status of Device or VARY Status of a Path

Operation Operand

VARY , ONLINE

{ v } ,OFFLINE
ALL ,ONGFX
{(unll:addrf,unitaddr] . .)}

y,OFFGFX l:, {g‘[}]

, PATH, xox, ONLINE}
OFFLINE

» CONSOLE

ALL  for GFX, all units named for GIP or SGJP during system genera- |
tion be made available (ONGFX) or unavailable (OFFGFX) for
graphie job control operations,

unitaddr
the unit address of the Input/output deviee whose status ig to
be changed.

ONLINE
the input/output devices Identified in thie command are to be
made available for allocation by the job scheduler to problem
programs.

OFFLINE

specifies that the Input/output devices ldentified In this command
are to be removed from the recognition of the lob scheduler.
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ONGFX
in this command are to be made avalilable for graphic operations.

NOTE:; This command does not vary the device online. To do
this, use the VARY ONLINE command.

OFFGFX
for GFX, the 22508 and/or telecommunication lines identified
in this command are to be made unavallable for graphic opera-
tions.

NOTE: This command does not vary the device offline. To do
this, use the VARY OFFLINE command.

(used with OFFGFX) the operating system jobs being processed
for the specified 22508 and/or 1130/2250 subsystems are to be
ended immediately without notifying the users that this ending
has occurred (F = fast stop). A printed record of previous job
control operations cannot be obtained. The operator should
notify the user at the 1130/2250 subsystem.

(used with OFFGFX) the operating system jobs being processed
for the specified 22508 and/or 1130/2250 subsystems are to be
ended immediately and the users requested to logoff (M = medium
stop). A printed record of previous control operations can be
obtained.

(used with OFFGFX) the operating system jobs currently being
defined for or processed for the specified 22508 and/or 1130/2250
subsystems are to be allowed to reach normal or abnormal end
before the users are requested to logoff (S = slow stop). A
printed record of previous job control operations can be obtained.
The operand is underscored to indicate that the system assumes
S If none of the parameters F, M, and S has been specified.

PATH
this is a VARY PATH request (to be used only if Alternate Path
Retry was specified at System Generation Time).

the channel unit address of the path to be varied.

ONLINE
the specified path is to be logleally added to the system and is
made avallable for allocation by the job scheduler to problem

programs.

OFFLINE
the specified path Is o be logically removed from the gystem.
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WRITELOG -- Wrlte Out System

Operatlon Operand

WRITELOG} clasgname
{ W {C LOSE }

classname
specifies the name of the system output class with which the
contents of the system log are to be associated.

CLOSE
specifies that the status of the system log i8 to be preserved.
This operand must be used before stopping the system or data
will be lost.
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08 SVC'S

NAME TYPE HEX GRP NOTES
EXCP 1 00 10 EXEC. CHAN. PROG
WAIT 1 01 sv WAIT ON AN EVENT
WAITR 1 01 sv WAIT: GIVE CNTRL TO
LOWER PRIORTY TASK
POST 1 02 8sv POST AN ECB
EXIT 1 03 sV EXIT
GETMAIN 1 04 sv GET MAIN STORAGE
FREEMAIN 1 05 sv FREE MAIN STORAGE
LINK 2 06 sV LINK
XCTL 2 07 sV TRANSFER CONTROL
LOAD 2 08 sv LOAD
DELETE 1 09 sV DELETE A LOADED PROG
REGMAIN 1 OA sV GET/FREEMAIN
TIME 1(3) OB sv GET DATE/TIME OF DAY
SYNCH 2 oC sV SYNCHRONOUS EXIT
ABEND 4 oD sv ABNORMATL END
SPIE 3(1) OE sV SET PROG INT ELEM.
ERREXCP 1 OF 10 (ERROR) EXCP
PURGE 3 10 IO REMOVE RQE'S FROM Q'S
RESTORE 3 11 10 RESTORE RQE'S TO Q'S
BLDL 2 12 DM GET FROM B DAM DRCTRY
FIND 2 12 DM UPDATE BPAM DCB'S
OPEN 4 13 DM OPEN DATA SET
CLOSE 4 14 DM CLOSE DATA SET
STOW 3 i5 DM STORE INTO BPAM DIRECTORY
OPEN J 4 16 DM OPEN, TYPE=J DATA SET
TCLOSE 4 17 DM TEMP. CLOSE DATA SET
DEVTYPE 3 18 I0 FIND DCB DEVICE TYPE
TRBL 3 19 DM DETM SPACE-BSAM WR RTM
CATALOG 4 1A DM CATALOG/UNCATALOG
INDEX 4 1A DM BLD/DELETE INDEX
LOCATE 3 1A DM GET VOL INFO ON CAT.DS
OBTAIN 3 1B DM READ DSCB'S
CVOL 4 1C DM OPEN & FORMAT CNTRL VOL
SCRATCH 4 1D DM SCRATCH DS ON DASD
RENAME 4 1E DM CHANGE DS NAME ON DASD
FEOV 4 1F DM FORCE EOV
ALLOC 4 20 DM ALLOCATE ON DASD
IOHALT 3 21 10 HALT A DEVICE ACTIVITY
MGCR 4 22 J8 MAST. SCHD. GET
wWTO 3 23 I8 WRITE TO OPERATOR
WTOR 3 23 Js WRITE TO OPTR. W/REPLY
WTL 3 24 Js WRITE TO LOG
SEGLD 2 25 sV ASYNC LOAD OF PGM SEG.
SEGWT 2 25 sv SYNC LOAD OF PGM SEG
TESTRAN 2 26 TT ROUTE CNTRL & ACTION
REQ
: 27 UN TEMP EXTEND OF IGC00031
EXTRACT 3(l) 28 sv EXTRACT DATA FROM TCB
IDENTIFY 3 29 sV NAME PGM FOR ATTACH
ATTACH 3(2) 24 sv ATTACH A TASK
CIRB 3(2) 2B sv EXIT EFFCTR. CREATE IRB
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08 SVC'8S (continued)

NAME TYPE EEX GRP NOTES

CHAP 1 2C sv CHANGE PRIORTY
OVLYBRCH 2 2D sv BR TO OVERLAN PROG
TIMER 1 2E sv TEST TIMER

STIMER 2 2F sv SET TIMER

DEQ 1 30 sv REMOVE PGM FROM Q
TTOPEN 3 31 TT INITIATE SUPV FACITY
CHAKPT 4 32 sv TAKE CHECKPOINT NOT SUP
ABDUMP 4 33 sV ABNORMAL; DUMP
RESTART 3 34 sv REFRESH P, P, CORE
RELEX 3 35 DM RELEASE FROM XCLUSIVE ST.
DISABLE 2 36 DM RUN DISABLED

EOV 4 37 DM END OF VOLUME

ENQ 1 38 8sv Q REQUESTOR

FREEDBUF 3 39 DM RELEASE DYNM BUF AREA
REQBUF 1 3A TP REQUEST BTAM BUFFER
RELBUF 1 3A TP RELEASE BTAM BUFFER
SPAR 3 3B GD SPECIFY ATTN. RTN.
STAE 1 s8C sv SPEC, TASK ABEND EXIT
TTEAV 3 sD T SAVE LOAD MOD. INFO
DETACH 1 3E sv DETACH A TASK

CHKPT 3F UN TAKE CHECKPOINT
RDJFCB 3 40 DM READ JFCB FROM Q
QWAIT 2 41 TP WAIT ON Q

DAR 3 42 GD DELETE AN ATTN RTN
QPOST 2 43 TP POST QUEUE

ARB 2 44 GD ASSIGN/RE LEASE BUF.
BBP 3 45 DM BKSP PHYS BLOCK

GSERV 2 46 GD SERVICE GRPHC ATTN
WAITATTN 2 47 GD WAIT FOR GRPHC ATTN.

148



“sa|14 4ndino 1o4 ~sa|1y induy o3 ajpp Uol4DRID pud sa14 indino Joy 34Bp

Hnegeg
*paij1oads aq Aow (pppp-p) pollad LOIJUBIRS 13JOPIDYI-f-0)-| P

uo4paidxe saypoipuy| ._u_u\\Q 14BULIOY BY4 Ul SJ34ODIDYD DLIBWNU § Of :app

*pasn si awoua|ly 41 9Y)
*3[1 Y} Y41m pIIDiDOSSD BWDU
ays Buiyooipul (ssydosysodo uryjim) si@qopioyd siewoydip /| o4 | :qQj-oy
* pawnssp s§ uojydo
1|npyap ayy ‘saji} ndno uo payiwe | *auop st Bupoeyo ou ‘sa|ly

Jnduy uo pajiwo si Aup j| - [puotjdo ||p 31 spuniade Buimoyjo) ay] :JION

* 9|1} @Yy Joj swou dfjoquis J|J SY4 Of [DI1JUBPL SI19L0DIYD £ Of | :BwbuafL}

[+aquinu uoisiaa] ‘ Jaquinu uolpieuaB] ‘ [1aquinu aouanbas a|1y]

! [4oquinu asuanbas awn|oA] ‘[Jaquinu _o_.,_wv. a)14] ‘[=4op] ‘[ Qi-®ji3,] ‘ewpua]ly 1911 uoljouwiolul 39D adoy apiaocuy X X
SWDUR| 1} *XXXGAS 10A UO] {DULIOJU] [2GD| JWN|OA IPIACIY X X
Apddp Aayy yoiym of juswoibis HIXJ oY apadaid A|a4DIpowl JSNW S{UBUNIDIS [2qD] ||V
2WNjoA ay4 Ul |y
ayy jo bap yoba 1o INILX 10 [NILXI 2uo Aq pamoj|o} gv1a Aq pemo|jo3 TOA 40 1970 240 a3 QS P Jo§ Sjuswalnys [aqp] 2y
8¥1d1 Aq Pamoj|of JOA 40 (TOA ©N) 1911 8P a1} adny D Ioj sjuswaois [8qp]| 3Y]  :uolpuuOu] [IqDT
‘SOQ - Jopiiy] wolbolg ajbuig - |dS =luip =]
"0 - Buippo] woiBouq |oig1uf Bulng - TdI = WW Ol
* JYVIS pupwwos N1V Uy - (uclpiyul punolBalog) |3 *q//ysim uoypiado apedeld 4| Heu jijun —_ n.O
2601 uo e senbes Buisseld Joypy - (ulinoy N1IY) 3V spjoy D Jospsedo spessym ‘qol uaalb 1oy Ajuo aayoaye A[jpews - Ljuo qor o
*sdajg qor pup sqof uwesmiag - (JoluoD qor) Df  puncubyseg sjoayy *sdaig qor pup SQOr USAMRY — (SIUBLBIDIS |OUUOY) qOr) 1D q°r spuptiticyy
:pajdeson uaym ‘oprdo

DOS

148



DOS/T0OS OPERATOR TO SYSTEM COMMUNICATION

AJuo SO Lex
AJluo SO0«

DOS

xx {UBWRYDIS 53XT 10 uoyido TYLYD i s

" jusieiRys NOSSY
3y uo pajdesdD Jou si uoLPULIoUL
51yl -uoido jnoep ey st 00, X
‘Eavs = ./mo.x.m.u{m =,2hX
‘1Avs =,10,X'0aYs =00, X
1SMOJ|O4 SO Z0ZZ P 10§ Juw
-al1nbol 0 ys oy saypublsep s, X%
"pawnsso 51 (DY 7) 06, X

40 (49044 g) ,00,X PoHiwo § *adoy
2140UBDW 104 34D $3N|DA BAOGD SY]

JoPU-g Ajisusp |pnp
WoRu-g AJsusp |onp
®oply-4 Kisusp afbuis

*painoaxe Jo pabojpjod 8q 0] YNISAS ue weiboid pajipe aBojul| esnpy 09
x+10J1P3 8603ul] Wway sa{npow [PUILIW  SASNIW
» 2044
|99D] Jasn SY4 UO USKIIM 3q Of S|[3qD| adDy 10 Jjsip [|D 85NDD)  3gvIISN
uop Hiod auo Joy sjegR| piopUbS ||V aisyvd
=04 [39P]
PIDPUDS By} U UBLIIM Bq O) S|@gR| 3dD} JO Msip |(D 8SNDD  3gv1qLS
Buiyipe yu| Jeyo Awniqi| @bows ai0d up aspyd /wpiBoxd BojpivD VIVS
I/7d 10§ LdISAS UO 188 J2,0DI01D-(9 09

1/1d 10 1dISAS U© Jos 18,00i0Yd-g} o8y
DOTON ‘907 * B8 — ON Y#sm ucypiado xijasd suotido aroqp ayy jo Aub ssauddns o)

ISTSAS

uo (Nv31404/70800) weibosd 92inos uy s10u2 [0 jo Buiysi ynding T E]
1STS AS uo {Io|quiassy) 451] @oUdIjaI ssaUd o1 foquAs yndiney X
ISTSAS U0 (10900)
dopy uoisiAlg Db ndino {(19)quassy) HOJSAS Ue a)qo} joquiks young WAS
1STSAS Lo (JO80D) dow uaistalg sanpasalg ynding X151
1STSAS Uo a|npow 224nos Jo Buyst| nding 151
HOdSAS uo 3jnpow j23lgo inding ¥D1q
Bugype abodju] Joj NNTSAS Uo jndino Jojojsunty abBonBup| ayam MNIT
pus woiboid puwscuqe §1 1SS AS Uo ebpiogs uipw pup skejsibaa dung dWwna
1STSAS uo sjuawaypys januod Boq 901
uoyjdo

40 uo ppo
Ho o ppe
Ho uo  USAD
340 Jo  uose
uo Ho PpPe
3o uc ppe
e H#o ppe
4o U0 UBAD
o o ueae
uo He PPo
He uo ppo
3o o pPPe
Ho Uo  UBAS
3o Ho  usae
uo He Ppe
HaAauoD  9ypj Ajring
-supa}

g

82
0091 0o
008 02
008 gd
008 04
008 8y
008 ov
008
965
955
966

Jopoay [poidO
Japoay a1
»(10207) 4un Aeydsiq
+41un ssuodsay olpny
x41un) asucdsay oipny
»HUN |QyuoD) *suoi]
+HUM [o4u0D) TsuDi]
+HUN Jeydopy Sul
+3A4Q [[8D BiRg
»9ALI I

»8ALQ g

as]Aop epow

- jsing papoddnsun
aoiasp papsoddnsup
Jopogy ado] Jedog
ppoqhad~touLld
Joqully

oG

FEYITEN)

SN YH A J9quily
Joquisy

Ypuagd ping

Ypund pae)

yound pio)

Young pie)

Jopnay pIpg

13poay pIoY

Yaung Jepoay pao)
young Jepoey pioD
adoj >0y UIN
adp} oD} usADg

iSD BOIARP [OR§OD =

£8Z1

eorlL
INZ¥YL
£8025¢
A sTA°TA
dOvsZ
&rsd
10sZ
180252
LN
6100¥C

ey ey

147



DOS

Tpewnssd st | 000 409
STLETEN)
*@1-2]13 @Y+ AJ1pow O} Pasn sI3}ODIDYD JLBWAU § OF |

*pawnssb 51 1000 dD9
14 nbjaq
-swnjoA 213 ajdy|nw D jo dwnjoA

*pounsso s1 000 44
j|npja g
.0:.* QED_O> O—QT—_DE U"_.O mED_O>

- paLNSSD 1 8|1} 511} AY} JO JBGUINU |DLISS SWN[OA 3Y]
:4|npyaq

*S0I9Z UM

pappod pup paubi|o-ybil sI pjoLf syl *|33d AJuc Jo ysuyy Sy4 o
Jequinu |DLIas awnfoa sy BuppdIpUL S19420IDYD S1ISqUINU 9 Of |

:Jaquinu uolpisual

Yopa 10} 18pio mcmvaUMU ui siafopIoyd 218wnu § of | sfaqunu @ouanbas 3y

yooa Joj J8pI0 BuipuadsD Ul SI3JODIDYD DHSWNU § 0} | Jaquinu aouanbas awnjor

“._WLEDC _Dw._mm 0_ R

'O - eIy woiboyy o_mcww - a
‘g - Buippo] woiboyy jeruuf Buting - 1di
* 1YV pPubwweo NIV J2iY - (uonpiiiu| puncibaiod) J

Ajddo Aayy yoiym o} juausipis DIXI oY apadcesd Ajespipaww) 4sow SJUBWRIDS [29P) |1V

awnjoa 2y§ ut 31y

oy 10 DAID YB9 103 [NILX 10 INILXT U0 Aq Pamo][o} gy 1A £q PamO[|o) TOA 40 1ET1Q 940 3[4 GSYQ P 10 SIBWDINIS |3P) 34)
av1dL 4q Pemolie} TOA 20 (1OA ON) 1L 3 3[13 odoy 1o} sjusumipys [aqp| 2] :uojouuol] P45

"q//Yim uoypiado apadelq *d] PRY jlsun
-Z601 uo Aay jsanbad Buisseld JBiY - (Sulinoy NLLV) 3V  SPi°Y Of lopsado spateym ‘qol uaalb Joj

-sdoig qor pup sqof usameg - (JoHuUeD qof) Df  punciBoog siddgy -sdeyg qof puD sqof ueeMiag - (SJLUSWRIDIG [aUfue) qof) C|44D 9of

A|uo aarppaye A|pusg - 4juo gor

:pajdooon UYM

1dl

14/1dS

[ 55
Zla

D gor

SPUDWILIOD)
JopredO

149



31 ‘2SI 'va “as = sdAy
Buiuys sspooipyo g} = ,apod wysds,
940p uolPiIdxe 3|1y Aq PamO| |0} 3JDP LOIIDAID Bj1y = PPPAA / pppAL
*ou aoUBNbAs BUN|OA = XXXX
91 uwn|od ur ButuulBaq JUdURIDIS UCIIDAUILUOD D UO (*3)8 XXXX)
siapawoind Buiuibwal 194U {7/ (00 Ul (19§5D10y3 AUD) IPOD LOHDAUIUOD = O

[2d447 ] ,apoo waysks, ‘pppAA /pppAA Fxo0ex
2 (€= P12 1390y, av1d uolpuliojul |aqb] 3|1y aSyQq Ipiroy

uoljonuiued /| / uwnjod yBnauy Buriys 1945DI0YD snonuljuod © Jayus L-E Py

QL Ywnjod uy mcm::mmoa luswa s uoLRNU; Juod
o u Buiiys ayy oho_mES pup z/ |02 w TﬂuE!._o x:uv apon

A El-t wﬁ_OE _On._U_.v

J0L-€ SPIY 99D, a4l uoypuoiuy |agp| 3|1y adoy Ipiacy

"pownssD si |0 409
M55
T equinu uoiipseueb ey Bujdjipow s1843040YD dilRWNU Z40 | Rqunu uoISIPA

"L¥VIS pupwweo ||y 4y - (uoliplyul puncibelod)
"ZSOL Uo A9y ysenbe. Buissaig iy - (eunnoy NLLY) BV $pJoY O Joypiedo soeseym ‘qo| usALE Joy Ajuc ealjoeye Ajjosues - £juo gor

Ajddo Aoyy yoiym of juewesnis H3X3 oys specaxd A[9401powws SN SJUSLWRIDIS [9D] |IY

owNjos Sy U OfYy

24i 4O PRIP 4203 4oy |NILX 40 INFLXT 9u0 Aq pemojjo) gy1Q 4q Pamo||0f TOA 0 TGTA 0 8y (SYQ B J0j SUSWEYD)s 1990} 8yt
8V1dL 4Aq PG| (0§ TOA % (TOA ON) 1611 940 9|y %D} b 10§ SjUSWRYD}S [®qP] 8yl :uclpuuojut jeqe

"SOQ - Joiyiiu) upiBaig o[Buis - 45
"SOL - Buippo] woiBayg |orituf Bugng - 7]
*q//ysim uoipsedo epesesq 4} PAu |jun

*sdoyg qor puo sqor ueamyeg - (194u0) qor) S  punocubyodg sideyyy *sdoys qor puo sqor usemieg - (s1uoumidig Jo4juo) qor) T 9o
:paydesop USLY AN

i
v

13/148

o’
MO 901

SpuRWILOT
sojprdo

DOS

150



L]

*pesn si juaxe Bujpes

-axd 9y JO JOGWNU |DLIBS JWN|OA B} ‘PRHIWO J| "SIORIDYD § O} | :JAqUAU |DLIes
XXX AS ULIO} Ul SWAJOA 34} JO JHUN DI|OGWAS  :41un O] JOqUIAS
*sppd Y4oq Jo4 pRWNSSD I
QUIZ uiq ‘POILWO }| "S3]1 SWAS| 40 S 404 paunbal JON *SIODIDYD Z JO | isUIq
[su1q = @] “P1oou s@eputjAd s1pds] ‘[$3P04 yo Jaquinu]
/[opu; 9A1D|R1] / [l@quinu @ouanbes] ‘[ed4y] ‘[1equinu |Diias] ‘[j1un o) JoquiAs] IN3LX3 Jun QSyQ D uc 8|1 b Jo spwi| 3PIIpU] X X
*[3s1 “D$1 ‘va ‘as) adA4 a1y Sy4 Bulipolpul 1e0DIDYD ¢ IO 7 150D
. * 9Jpp uaypaidxe
@4njosqo @y} Jo I[ij Y} 3O poried UOLILBIRI Y] °SIBORIDYD § O} | :UOI4DULICUL SIBP
* jos Dop
U4 YHiM PRI D0sSh Jwou ay] -saydossodp urypm ‘siaoDIDYD F 0f | QI @[ DIOP
*awou |qoy 4| Y4 ©4 Buipuodsauios awpuB{l} BY| *SI8}ODIDYD / O} | noEuco__u,_
[sopoa] ‘[uorypwuojur a4op] ‘[ Q| 2|4 240p,] ‘3WOUI|Y 1914 X X
Addo Aeyy ysiym o} juewepis HIXT SYi 9pedaud Ajdwipswiil SNW SJUSWSIDLS 89D |IY
QWNOA BY} Ul 14
944 30 D3I Yoo3 10} INFLX 40 LNILXT U0 4Aq pemoj|oj gy1d Aq pamo]|o) TOA 40 TE1Q o5 [} QSYQ © 40) SiueuRDIs 30| BY]
V141 Aq pamo|jo) TOA 1© (JOA ©ON) 1§11 940 9|1 #dD} D J0J SJUSWAIDIS |8GR| OY] UOlpULO| [ogT] |
*5Oq - o1y woibod 9)Buig - jds s|6R2I5E
"SOL1 - Buippo ubibaug [oi4ul Buing - Jd| 1Mu b
" LAV1S Pubwwod NIV 04y - (uoipiiju] puncibesoy) T3 "q//yim uoyosedo 9pasalg | PPU J1iun - m.v
- 7601 UO 4@ jsenbes Buisseig gy - (SULAOY NLLY) BV  SPIoY Df Jososedo soeisym qol uaAlB Joy Ajuo aaioeye Ajpeuss * Ajuo qor spUDWLL b
-sdajg qof pup sqor ueaMmjeg - (JouueD) o) ST  puncuBpong sioRyy *sdeyg qof puD SqOf UIIMIBG - (SIUSWRIDIS |ONUOD) o)  *HD 9Of ._ﬂ._u._on_nmvo

:pedecon uayp

151



‘paiiuwo 41 ‘e = Nm ‘12€T 103 6-0 “LLET 49 0 =
NINI—INUNUNU_UWU—m ULOJ BYY Ul JUDXD ..0&:\..@30_ = ..0&&:\..030_
$3|14 JUBIXB=1}|NW UIY{IM jURXa JO "ou asuenbas 10} GGZ-( = Iduanbas

{49pui|£> y1|ds) paip P Joy 87|
(314 |P14uanbas paxapus 1og) palb Xapuy o)
(3]t} |P14uanbas paxapul 10§) DBID MO|JIAA0 4O} 7

¢

(siopui]4o y1jds ou) paup Dop 105 | = addy
_Nm.._ XXXG AG /,0u |plias, ‘1eddn ‘iamo| ‘asuanbas ‘ad4y INJLX Hiun gSyQ D uo 3|1} B JO S{jwi| 84o3ipy| X bd
- pownssp si g ad4y
JUDIXD TPBIHO }| g~ WO SIDIODIDYD DLIPWNU 7 10 | 1SIDI} Japul|AD 4i|ds
59|44 SWAS| 1 TWyQ ‘S 404 peainbal JoN *5i9400IDYD G 04 | I$YODY JO Jequinu
*53)1) SWdSI 40 'S ‘yQ 103 paurnbal o 5194004DYD G 04 | 32DI4 9ALD|M
"SW4SI 40 ‘Wyd ‘g 104 paainbal o s1940pIDYD £ 04 | lJequinu aouenbas
[8 ‘¥ “z “1] @A) 9)14 Buiyosipu sa400u0Yd Buc :ady
Ajddp Aeyj yoiym of juswaoys HIXJ 944 epecaxd A[@i0Ipewll JSNW SJUBURIDIS |99P] |V
JWNjOA Byt Ul DI}
Y §o DaUD YaDa 1oy INILX 40 INILIXT ouo Aq pemo]|o) g1d 4Aq pamoj|oy TOA o 1410 240 31 GSYQ B 10} S{UeUWROE [oqD| Iy |
9V1d1 Aq pswo|jaj JOA 40 (TOA ON) 1L 848 31 #doy D Joj S{USURIDSS [9GD| BY| UOHIDULIGIU| [8GDT
*50Q - Joibu| wniBalg oBuIS ~ S =255l
‘5Ol - Buippoy woibosd [orituf Buang - J4j W. N
' V1S pupwwod N 11V @4y - (Uolbijiu] punouBeiod) 1 "q// yim uoyipsado apadald ‘4] Xau |Hun I
"Z501 uo Aay ysenbas Buisseyy Jayy - (eulinoy N1iV) 3 SP|oY D Jospiede spesaym ‘gol usaib soy Ajuo aandaye Ajjpseuss) * Ajuo qof SpuDWILIO :
*sdyg gqof pud sqOf UsaM jag - ([OMUOD qor) DI  punaibyobg syoayjy *sdals qor puo sqof usemieg - (stuewrinig fouyuod) qor) 4D qor 10i019d OU

:paidasop usym

DOS

152



g uog 1 Hpd
2 (501 104 jou) w [zd] ‘[14] ‘[©9] 'yupiq M HD1vd pa4poipul ul Buisseooud yojoq aypiIu| X
_‘ uolp1ylul punociBasoy Jo4 pijpA jou N<D_
.y NOI . .
A 1V v VI b XXXSAS NOSSY saojAap /] ©} sewou o joquiks uBissy X X
55, X’
,An2, X
[ ‘ NDI
[aw3i’] A :<.v Wi o TXXXSAS NOSSY s321A3p (/] 01 sawou 3ijoquiks ubyssy X
_| S5 X nno, X
j 01G~0 @Bup1 ay; u; 18bajul uaas up = :_ -
u=13"]Nu=2d .
[Mu=7gd*) Mu=Ld 2011V spaJp weiboid punciBoloy @020y XiX
(1seybiy=0} uoiypubisap Ayaoiad 10j GGZ-0 10 (3|gRYDHIMS) § = v__
[155,X“] 34y @o149p “[(4)] ,AN2,X aav 3|9P) 8Nd ©4 AP D PPY | X
Ajddo Asyy yotum o) Juewainis HIXI Y4 apeoaid A[ajpipawwy Jsnw sjuaLBIRIS |3qo] jIV
SwnjoA ayy ul |y
3y 40 PRID YoD3 1o} | NILX 10 INTLXF uc Aq pamo|[o4 gyv1d 4q Pamo||og TOA 40 181 24 2|13 QSVQ P 10} SiUURIDS [3qP) 3y
gv1dL 4q pamo|jo} TOA 40 (TOA ON) 1911 24P 9|13 3doj D Joj sjusLIBIDS [2D] BY]  :UoLDULIOIU] |990T]
'S0 - Joipiiiu] weiboyd 8|Buig - [dS 51855 5
*gOL - Buippo] woiBoyg |p14u] Buting - Jdi W. A
* [NVIS pupwwod N 11V 4y - (uoneiiiu] punciBasog) i3 “q//ym uoibsado apasaLd "d| P@U [N 3
-7G0| uo 4oy 4senbea Buissesd Jeyy - (dunnoy NLLY) IV  SPIoY Df Jospiado speseym ‘gol uaatb oy Kjuo aaloege Ajpwuag -Ljuo qof spLOwILSS .
-sdaig qor pub sqof usamiag - (jonucs) qor) OF  puncibiong s1oayyy  sdesg GO PUD SqOf USIMmaq - (SJUBURIDIS [014u0T) qer) ._uﬂr_w_ww%mpg JoyosadQ

153



suotjoaedo

N ER NAadAd wajsAs 1o} 9JqD[1PADUN IDIABP b DIPW X
,hn3 % 13a 2|9p4 gNd Wolj 921A9p D 8499 X
AA fuiw
A»»“vv\\:_whv 3iva uoiBa) UOIIDDIUNWWOD Wl 34Dp 94Uy
._.._<H
Z«.“.\u.‘h.. XAXG AS 3sC1D ftun qsvQ tojadoy o1 jeulow o eso|) X

—-mm_x~_ _::U_xh

gol punouBaioy jo uoyoLiul Jo qol

ub|q 1IONYD PUNOIEX®IDY JUBLIND JO UOIINDBXS |@0UDD) x| Ix
¢d 03D

“ ] » TIDNYD  paryroads ut qol jusumo jo uoynoexe [@3up) X
54

154

Ajddp Leyy ¢o1ym o4 JuSURIDS DJXT 9yt epedesd Ajejoipewu Jnw sJUSURIDE |eqD] iV

QWINJOA BUy Ul B|Y

944 jo PaID 4oD3 Joy [NILX 40 INJLXT U0 Aq pamoj|o) g1 49 Pamo|joy TOA 40 181G 90 9j!3 ASYQ © 40§ sjuswe|n}s [aqo) oy
Y1dL Aq pemo[[o) TOA 0 {TOA 9N) 1411 940 914 ¢doj 0 Joj sjueLMDSs [9qD| PY) :UoLbwIoyu] gD

"SOQ - Jooniu) umiBayg ajBuig - id5 z8zls
"SOL - Bugppo] woubaig 1yl Bupng - Tdj S
"IYV1S puswwiod N1V M4y - (Uokpliiu] punciBeisd) [J *q//qum uoypsedo specsid “14] #xeu jLjun -
*Z501 uo 4Aey 1senbes Buiste.d Jaijy ~ (Suiinoy NI1Y) IY 5P|y DI Joipiedo speseys ‘qol uealB oy Ajuo saiioeye Ajjpisuss ~Ajuo qof ——
*sdoys qor pup sqof ueemieg - (jaduon qof) DI punosBiong sideyy °sdeyg qor pup sQof USBMIRg ~ (SJURWRINS [onuo) qof) D 9of awo. Eom%

ipeydecon uaymp

“ D qor

Dos




[¢2]
Q
=]
SjUBUR}D)S .
_ AV1dL/TOA 10 sjusws4pis 3411 30 s110d J0 *Ou [PWOIP = U 3(uY) mm<._.“ mO.E
eI E] (ud) asN
[(uw)] 3dV1 Suissacoxd [ago| 9|13 ASYA _o:co:mco: pue
10 dA11917 adpy Joj auny 41pe ui| 4o 00ICES IAIISRY X X
SOL 103 (uy) 3dvl
aswougol 20f pgop |owuod gol jo ButuuiBaq a031puy Ix
[14'124 . (s)oeso
{za’114 a10H punciBeioy 1oy susubisso O] UIRIUIPW X| |X
ajnoexe pub woiboid
auwpuboid 53I¥3 pro| ‘uoyolyiul puncibalo) ajouluud X
94n0ax%d
[ewouBoud] 93%3 puo wosboid poo| f|oyuod qol ajpuiunej X
,nn2, ¥ dJIOAd SNIDJS 3|GO[IDAD 0} 8D1ASP P LINIBY X
Ajddo Aayy ya1ym o} JUBWRDIs HIXT Y4 apecexd Ajejpipeunul snw sjUeWdIDIs [PAP| |1V
awnjoa ay4 ul oY
ay4 jo DAID YOO 1oy INILX 40 LNFLXT ouo Aq pamoyjc) 8v1d Aq pemo||0j TOA 40 191Q %40 9|1} ASVQ P Joj s{uewe s [9q0] a4 ,
9v1d1 Aq pasoljo) TOA 0 (TOA ON) 111 20 2|13 adpy D Joj SjUGWIDIS [PGR| 9y :UoHBULIOU] [9907
“50Q - Joioii1u] woaboly {Buis - Id5 il Al
*§O1 - Buipoo] woiBosg joryuy Buning - Jdi s
* LIV1S Pubwiwos NLLY R4y ~ (uoioriuf puncibaioy) [E] *q//yiim uoypiedo apedaly 4l HBU [LUN - m
-ZG0| uo Ay jsenbes Buisseid Joyy - (dulnoy NIV ) AV spoy Df Jospsedo soesym ‘qol uaaib 10j Ajuo aaldaye Ajjpsussy *Ajuo qof : SpuDWWO? .
-sdosg Qo[ pUD Sqof USeMIeg — (JOIUGD qor) ST puUnaIBXPDg sPeyy “sdeiS qof PUD SqOf USaMIB] ~ (SUBLBIRIS [OUNOD qor) B PN | oinedg

:poidaddn Usy,

155



1y

v
Zd sfuauubisse O /] 4o I5if Juisg X
L4
Ot
[0, ¥
YN
NMOd
SLINN
XXXG AS
v Ol1sii sjuauublsso /] 4o 4si| uiad X X
Zd
4
D04
SAS
Buissasoud a1y Sy |P14usnbasuou Aup i
juLuB{pDls 2N .-W“m..— @_mr_mm Jod Sjulix9 ..uO ._BEDC .—mﬂm._ﬂ_ = Uy “AECVQWZ
Buisseooud oty Q5 Q |piiuenbasuou ou pue s0a -
Buisseooid |aqp| 2|14 adoy j1 Ajuo Jusweypys ssn ‘pasouBy uu:j{uu)jadyL
A|ddo Layy YoIym o} Juswedys DT @y spacex A[apipslwuun SN SJUSWR DS IEL T ITL
swnjoA ayy u} B4
844 §0 DD Y303 Jop INFLX 10 INJLXJ 3uo Aq pamoy|o} gylq Aq pamo}joj JOA 40 1g7Q 340 ®|l) QSVYQ P 10} sjuswRIDS [9qD| Y]
9¥1dL 4q pamo]|o; TOA 10 (TOA ON) 1911 a0 2|1y adny © 10} sjuBLRIESS [OGP] BY] UCHDWICHL| [8qDT]
"SOQ - Jo40u1u] woiboyg ayBuis - |45 5
'SOL - Bulpoo woiboyg (p1yy Buiing - Tqj e g
" lYV LS PUDWWOS NIV J4y - (Uoiipiiiug punoita o) m n—\\ Yiim uotjosado apasaely *1dl $@U [14un W. 0
7501 wo xuv_ ssenbau Buissalg 1ayyy - (Supnoy N11V) dY  sp|oy D sospsedo spessym ‘qol usaib Joj Ajuo aaljosye Ajpisusgy *4Ajuo gop =
SAR4S qOf puR sqof” usaMmiag - (Jeyuo) qor) DI puncubyobg spoeyy “sdeis qor pup sqor usemyag - (sweweypis ool qof) TP qor SpuRilion
:peydason uaup ‘oprdg

DOS

158



O
4

PPPP/2292qqqq,/oonn’ »wv yIH

Twioy 3y} soy podal siy|
-pesn Bujag
+ou sabod usyyng peads ybiy jo Jequinu ayy sb |{am sb JDJ pup
¥{H 4o 743 pup Bulyes spow juauind sy} Buimoys siodas o sysanbay - SNIVIS

"0 pup Y|H 10} spow Buipiosal yeg - Y

PPPP,/2990* qqqe,/op00’ ﬁ V gont!

2999=3"14=] "’ o} N o1

Hi=] ‘99997’ £l AlH £
- 191 UDIIDAUISU] DIDMPID XiX
Hi=Lt SMIVIS JACW (§51-qOwW) ! P4oH
s999=]" 3
quP|g dYW spaJo aboloys ulow jo dow juiyg XXX
OOTSAS UC SPUDWILICY UCHDIIUL
»ubjq 9501 punolBaloy pub spuswB4pyg |OI4u0D) gor Boq XXX
Ajddp Aoy yoiym of juswainis HIX3 oyi apedsid Ajaynipawwn jsnw sjuawainis’|aqey| |1V
’ QWjoA @y} Ul 3|1}
Y §0 PAID Y303 4o} INFLX 40 LNILXT auo Aq pamoj|oy gy1Q Aq pamo]|o TOA 40 17Q 340 3)15 SV P Joj Sjususipis (9D} 3y
9Y1d1 A9 pamo(jos TOA 1© (TOA ON) 1971 @40 3|1 odoy D Joj sjuewe)Dys [oqD| Y] :UOCKIDULIOJU] |9qPT
*SOQ - Jooijiu| wpaboyy @|Bulg - {5 W 5 W N 5
— = < nd
SOL - Buippo] umibolg |oryu) Buang - Jdj [ n
“LYV1S pupwwod N1V 4843y - (Uonpiiiu] punaibaicd)) [J "q//44im uoypusdo apadalg *7d| #Xau i4un - i
2501 uo Ay isanbai Buissaid Jayy - (eulnoy N11Y) m spjoy D iospaado spasaym ‘qol uaaib Joy Ajuo aappoaye A|jpleuss ~A|uo gof w_u:oEEou.
"sdeiS qof pup sqor USBMISE - (0uU0D qof) DI punciBoiog siosyyy *sdays Gor pup sqof Ueamaq - (SiUBWRIRIS [ouod Gof) TS T | oniedg

:paydacon uaym

167



*(s10119 Jo Jequinu paiyivads sy 10) pouad awy noy g
UD 51 J|ND4BP BYL} §464 O § WOL4 S9UDLINDID0 40D JO) Hilli] BWIY 344 §9S — 4Hi=]
*(Hwy| awyy paytoads
SYJ Ul $JOMIS @ 5§ §|NDJBP BYY) 4664 O+ § WOJ4 JIWI| 1OLS 3y} 48§ = 9893=]
" 203 Jo4 apou jainb a5 ~ D03
*0D3 Joj apow Buipioosl 4ag - ¥I3D3
*YIH 104 spow jainb 435 - DYIH
" 4iH 1903 spow Buipicosl jog - Y Y¥IH
“1d| @2uis
pasejep sebod sayng (gyD) peeds yBiy jo sequnu syj=uuu
" swy |=pppp
-awty pasdp(a jJusiin)=D20D

“HWj JUNod 10413=q9q9
"UNOD 10419 (UBJINTD=-bDDD

ubu=114g 4Nd

Ajddo Aays yoiym oy juaweyols HIXT oyt opossid Ljaibipaul §snw sjuswaiois |aqo| ||y
JWNjoA 3Y4 Ul 9]y
3yj Jo DRID YoD3 Jo§ INJLIX 40 [NILXT 3uo Aq pamojjo; qy1Q Aq pemo}|o) TOA 40 1910 2P o]} QSYQ P 10} SiuLRIDS |aqD] 3Y)

gv1d1 Aq pamoj|oy TOA 0 (TOA ON) 1811 940 3)1j adbs D 10§ sjUSUBIDYS |SCD| BY] :uCHDULIOJU| jaqDT

*SOQ - lojoyiuj woiboyy ajbuig - m

*SQL ~ Buipoo| woubayg [oiqiv] Buling - 4|

"1YV1S pubwwod N| 1Y Jeyy - (uoiipyiuf punaibaiod) |4 *q// yum uoypiado apadasd 4] Xxeu jl5un
“Z501 o Ao ssanbau Buissalg Jouy - (aunnoy NIIV) ¥y SPIY Of Joiplado spassym “gol usalb Jop Ajuo aaipayfe A||mauag "Ajuc gof

*sdayg gor pup sqof usamjag - (jouuo qof) w.._n punoiByjong sjoayyy  “sdeig qor pup sqof usamiag - (SjUSWRDYS [O1uU0) qof)

“[4D 9or
:pajdenco uaypy

dl

14/14S

v
or

{7 qor

SPUDWWO)
Joppied(y

158



ad A
L3
(SO1 404 1ON) [rO3‘] o8 RNV uoyusAleul iojousdo 10y mof|y X
[stuswwoo] ISNvd uoljuaAlajul Jojoaado Joy mo||y x| XX
[+ * = “guondo’] | uvoydo  NOILO suonydo woiBoid ysijqois3 X
DOISAS
UO SJUSWBIDIG |OUGT) QO[T PUR SPUBWIWIGS
. 3upjq SOICN uoroiyiul punosbeioy o BuiBBo) ssasddng MIYIX
(uwoy jpuindap ul) pouuoyied 9q of 51 uoypIado s3wyy Jo Jaquinu =uu
jonuc) qof Jswwnuboid 10y pijRA Jou  : nANd, ¥
WLM 40 NN ‘MY “¥Sd ‘454 “DY3 “¥sa ‘458 = apoodo
[uu’] A“xﬂﬂmu>m\“ ‘spoado W suoyyorado adpy oijeubow josuoD x| x
zd aupnod abossow
A_n_v DSW woiBosd punciBaloy of |oyu0D Josupd] XX
Alddo Aayy yorym oy suswaynis I oY) spavdaud AjepIpeww] Jsnw sjUaWRLD)S [99P] ||V
SWn|OA dy; Ul 3|14
844 30 D3ID Yopa o INILX 0 INILXT auo Aq pamo||o) 9y1Q Aq Pamo||of TOA 10 1g7Q 240 2|14 QSYQ D 104 sjuswasnys [99D) ay]
V141 A9 pamo||of TOA 0 (TOA ON) 1971 240 213 odpy p 10§ sjuswayD)s [9qD} 8Y] :uolDULOJU] [oqRT
"SOQ - Jo4piyiu] woiboyy ajbug - dS =|2=[6g
*SO1 - Bulppoy woiboyg (oru) Buung - 74| B 0
*I¥VLS punwwod N 1Y Ja4yy - (uoijoliiu] v::o._mo._onch m\\ yim uolpiado spasalg *Jd| Ixou jHun - =
"ZG01 uo £a3 ysanbas Buissald 1a1py ~ (sulnoy N11Y) 4¥ SPIOY Dr Jogpsado spasaym ‘qo| uaaib Joy Ajuo aayoaye Ljjpeussy *Ajuo qor S OUDLIWC '
*sdays qof pup sqof usamyag - (jaiuod qor) Or puncuboog spooyyy  “sdaiS qor pup sqof usamiag - (S{UBWa4RIS [olyuc?) qof) "D qof .m_vo._u‘_ wn_%

ipajdason uaymp

T TS T R < tocit : s

: A o o rn o e ¢

159



3]y 4urodxyoayo ayy s1 fsIp ¥ £Z/1 LEZ P 41 Swou o1joquids = swpuajy
uOK4DD 13 1JUBP! plonas julodyosyo = uuuu

HDjsal 34D11IUl pup spJodad

[pwpua|1}/] uuu xXxXgAS 1J1sy Jujod—3payd jo 0P} pup (J| 3pIAcH ¥
»up|q acy puUDWRP UO PIoDRdY X
J XXXGAS \
LELAN
x S0¥d
SAS 13534 pueuwnBisso Q1 4959y XiX
JIEREZ] pa.0 404 qol jo pus 4o
ﬁ ﬁmu_\_ 14! 3573 (s)pa1D puncsbaloy 104 syiun O\_ ubissoun X ¥
SPUDWWOD UOHDI}Iul
,AN3, X avly punosBa.oj 1aynj 4oy Jappal pioo Aj1oadg %
Ajddo Aayy yoiym of Juswaipys DIXI Y apaoaid A[aiplpawwt Jsnw sjuswdiDIs |99D| || w m wva N .mﬂ
awnjoa 9y} ut a1y W s
ay4 jo baID yooa Joy INJLX 40 INILXT euo Aq pamo||o) g¥y1a Aq pamo||o} TOA Jo 1910 242 34 QS¥( 0 40§ sjusWaIDs [2GD] 3y ] 3
gv1d1 Aq pemojjo} TOA 20 (TOA ©N) 1911 210 3|y adoy b JOJ S}UBWAIDIS |[2GP| YL FuOlIPWIOjU| |BqLT *
*5OQ - Josoi4iu] woiboyg ajBuis - 14S
‘g0 | - buipooy woiboid |ourup Bulng - 1
*YVIS pubwwod NiLY 194y - (uoupiiuj punciba.ioy) ._Iu_. *q// yim co»._c._wn_o opsaald *qd| +xau |1un
12501 U0 A8y ysanbal Buissald Jayy - {aunnoy NI ﬂ spjoy DI loipiado soassym ‘qol uaa1b 1o} Ajuo balyoaye Ajjpseueg *L|uo gof
-sdayg qo[ pup sqo[ usamiag ~ {|044u0D qof) Wﬂ punoiBsiong sio834y  *5dalS qO[ PUD SQOf UIMBY — (SIUBWSYRIS |oNUOD qor) "D gor mw“”_,h_._“....nw

:pajdedop usypy

160



w
o
a
ad
O_m_ 1¥VIS paIp paijlosds ug wosBoid apuIy] X
Aue|q
Buguipm 1ojpiado suojaq UsiIm 3q of Burulbwal
5p100al ASIP HOJSAS 40 Jaqunu wnwiutw Bupibdipul Jagquinu |Dwidap = gu
Bujwpm 1ojpiado 340jaq UayIMm 3q 0 Buluipwas
$pJ02al ¥SIP |STSAS 4O Jaqunu wnwiuiw Bulyooipul Jaquinu (budadp = gu
1STSAS 30 @bod yove uo jndino 1) s2U1| JO JAGUINU PIDPUDYS = | U
(pabupyoun) x 10 ‘| ‘g=u
[BLYRID ON’SIA = 341 [eu = HOdDY ] [gu = 1S1D¥”] “[1V = 123NIT']
AL fua :
uunuuuuy = 540 ) [ss/ww/yy = ¥DO1D’] ﬁkﬁmnn \c_hocmv = m_.?dH_ 13$ 248 ‘SN ‘oo edep SzZi|oHY X
\Q\EE\_u_uv X
ss /W = 4 = awi} puo ayop 9Z(|olIu]
[ss/ww/qy = ¥20710°] A?\%\EE ENRd 13s | P p 8zye
Ajddp Asyy yorym oy Jueumynys DIXT 24t opavaid A[eypipawwl jsnw sjusuRIs |390] |1
awWN|oA BY4 Ui 2|1y
oy} 4o DaID YoP3 1o} [NILX 10 INILXT 2uo Ag pamojjaj gy1Q Aq Pemo||oy TOA 10 1810 8P 2jif QSVQ O J0j Siususipis [990) 241
gv1dL Aq pemo||o} TOA 40 (TOA ON) 1911 30 3j13 adoy D Joj sjuauLIDys |9GP| 3Y) uolpuLIoju] [9qET]
*cO(q - o1y woiboyy 9(Buls - g5 il et by
50 - Buippo weiBouy (o1yuj Buling - Td , B M
* LMVIS pupbwwod N1V 44y - (uolpliu] puncibaiog) T3 “q//yHm uoijoiado apaoald "d| HXeu jiun 3
7G| UO A9y jsanbes Buisseld RyYy ~ (Funoy NLLY) IV SPIOY O lojpiado soaisym ‘gol usAIb 10y A|ue 3PS L[|DIBURD * Ajuo gof . spuowwory’
-sdeJg qor pup sqof ueeMiag — (JouUoD qof) DF  puncibppg sioeyy “sdalg qOf U SQOf USIMIaE ~ (SJUBLRIDIS |OHUOD qor) D 9ef JopRd0o

:pajdocop usyph

1

161



paioubt 8/ qol-jo-pus a4031py| X
‘ deys qol
pauouby x/ D 104 4nduy 9|14 DIOP-0-pUS B4ED1pUY| X
(SOL 404 4ou) yuojq  HDLlvANN Buissasaud yoyoq ayouruLe ) X
(pebubysun) X 40 | ‘g = :_
uuuuuuuy 1Sdn - seyoums wouboud Jesn yag
[13°]2d | Aj@4oipawuy
[z47] 14 YNN (s)peao punoiBauoy ioj sjtun O\_ uBissoun) X| Ix
[DSWINN'] D078’ ] [G104° ] supuespyd 3G AS son #9430q $ON Poo X| |X
Zd
EM YIWIL Peu0 paiyioads of yoddns seuiy [pAIRIUL BALD X | %
o4
3upjq 401S Buissasoid woiBand punciByooq doyg X
Ajddn Aoy yojym o} juewe s H3x3 ay4 9pedesd Ajespipeww) Snw sjUsWRD |99D] |1V
. awnjoA Sy4 ut e}y
SUi §o 3D Yoo 1oy INILX 0 INILXT Ouo Aq pemoj|o v A9 PeMo||0) TOA 40 1g1Q o0 o[l QSYQ P o) SHULmDSS [8qD) Oy
gv1d1 Aq pamoj(o} TOA % (TOA ON) 19711 o 914 9doy © Jo) SJUSLSION |0GO] BY| ‘UCHDULAJY| 9GO
'SOQ - Joiptiu) woabouq ©|Busg - idS =8Bl
"§O1 - Butppoy wouBaug [piyu) Buping - | HMH Alg
" IYV1S Pupwwed NL1V 94V - (uolipidiu] punoiBesod) i3 "q//4it# uoypiedo apasely 4| PAU jHuN - 2
*ZS01 uo Ay ysanbau Buisselg Jayy - (Funnoy NLLY) IV sPoY DF Josuedo soeseym ‘qol uealb Joy Ajuo eaipeye Ajjoeues - Ajuo qor -
*3d845 qO[ puD sqo° UBRmIag - ([04u0D qof) ST puncibiong Moayy “sdalg qof PUD SO UeamBY - (SIEWAIDIS (040D qor) g qop | SPUPUAUED
poydesso uey sopndg

DOSs

162



DOS
(]
I

"0 @po2 134|o m._ @

jubjq @ -asuodsal ZGp[ [92UDD) X{X|X|X
"G apod 134D 51 a
3upr|q ° UO! §DD I UNWILICD—§O-PU] XIX[X]X
S§UBWIWIOD M SpUBWIWOD 10)DI3d0-0)-Jo urupIBosd BpIAOlg X
Ajddp £ayy ysi UM o) Jusuryols HIXT Y4 apacaxd %_o._n_vaE_ Snw sjuswaInys [aqel |1V
awnjoA ayj ul 31}
of Jo paJP Yopa Jop INFLX 40 LNILXT auo 4Aq pamojjoy gy1Q Aq Pamo]|o) TOA 40 1g7Q d1b 3§ ASYQ b doj sjusumipss [9GR] 3YL
V1dL Aq pemo[|os TOA 4° (TOA ON) 1911 240 a1 odpy b 10y v.EoEEEv. _on_o_ ay] :uolpULOY| _33
"SOQ - 1oy woiboud 8ibuls - idS oc] o e Al
"SQL - Buippo] upiBoyg jouiu| Buling - Td . W MJ..
*1YVIS pupwiwod N1y 424y - (Uolpliiu] puncibaiod) T3 *q// Yiim uoypiado apasasd 4| #xeu |14un T
*Z501 uo A3 ysanbai Buissalg 12y - (BulNoy NILIY) TV sp|oy D sosntado spasaym ‘qof uaAlB-i0) Ajuc aaroayye Ajjpieuasy - Ajuc qof . SpuUDWWO?) ’
*sdayg qof pub sqof usamiag - (loquo) qor) DF  punoiByong spayy  *sdaig qof pup sqof udamiag ~ (sjuswaeyblg |oluoD) qof) T 14D 9or Jo1d0

:paideosd UWBYM

163






|

INTRODUCTION TO O/S UTILITIES

e IEHPROGM -- bullds and maintains system control data.

e IEHMOVE -- moves or copies collections of data.

e IEHLIST -- lists system control data.

e IEHINITT ~= writes volume labels onto magnetic tape.

e IEHIOSUP -= updates entries in the supervisor call library.

¢ IFCEREPO -~ edits and lists error environment records.

e IFCDIPOO -- reinitializes the system data set SYS1. LOGREC.

¢ IEHDASDR —-= initializes, dumps, and restores direct access
volumes.

¢ TEHATLAS ~= recovers usable data from a defective track, agsigns
an alternate track, and merges replacement data
with the recovered data onto the alternate track.

e IFHSTATR ~~ gelects, formats, and writes information from error

statistics by volume records.

The user controls the operation of a system utility program through use of job
control statements and utility control statements.

THE DATA SET UTILITY PROGRAMS

These programs are used to reorganize, change, or compare data at the data set
level and/or at the record level. The following general functions are performed
by the data set utilify programs:

e IEBCOPY -=- copies or merges partitioned data sets.

e IEBGENER -- copies records from a sequential data set or con-
verts a data set from sequential to partitioned
organization.

e IEBCOMPR -- compares records in sequential or partitioned data
gets.

e IEBPTPCH -- prints or punches records residing in a sequential
or partitioned data set.

e ITEBTCRIN ~~ reads input from a 2495 Tape Cartridge Reader,
edits the data, and produces a sequential data set.

e IEBUPDTE -- performs source language modifications into
sequentlal or partitioned data sets.

¢ IEBISAM -~ places source data from an indexed sequential data
set into a sequential data set suitable for subsequent
reconstruction,

e IEBEDIT -- creates an oufput data set containing a selection of
jobs or job steps.

e IEBUPDAT -- updates a symbolic library.

- ¢ TEBDG -~ provides a pattern of test data to be used as a

programming debugging aid.

The user controls the operation of a data set utility program through use of job
control statements and utility control statements.

_ THE INDEPENDENT UTILITY PROGRAMS

repare direct-access devices for system use and to
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EXECUTING A SYSTEM UTILITY PROGRAM
(7

ﬁ/ SYSIN (DD statement for the data set containing utility statements)
yd

( DD statements for device allocation

(// SYSPRINT (DD statement for the message output data set)

(// stepname EXEC PGM = progname

(// jobname (JOB statement)

0/8 UTILITY CONTROL CARD EXAMPLES

1. Card fo print

0

( DATA CARDS

(//svsuﬂ DD * DATA

//5YSUT2 DD SYSOUT = A, DCB = (RECFM = F, BLKSIZE = 80,
LRECL = 80, PRTSP = 1)

//SYSIN DD Dummy

//SYSPRINT DD SYSOUT = A

//STEP EXEC PGM=IEBGENER

//CRDPRT JOB

MNotes: Place a blank card in front of data cards to prevent
overprinting of first card.
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2. Card to tape

(7

&

( - DATA CARDS

(// SYSUTI DD *

/7 SYSUT2 DD Unit = 2400, Label = (,NL), DCB = (RECFM F,
LRECL = 80, BLKSIZE = 80)

Q/ SYSIN DD Dummy

(// SYSPRINT DD SYSOUT = A

(// STEP EXEC PGM = IEBGENER

(// CDTP JOB

Notes: Variations in tape un it or label information must be
accounted for in sysUT2 card. Blocking may be specified
by RECFM = FB or VB and |ncreasmg blksize to some
multiple of LRECL,

3.  System list

(/-

LISTPDS VOL = 2311 = DLIBO2,
DSNAME = SYS1. LINELIB

" LISTPDS DSNAME = (5YS1. PROCLIB,
SYS1. SVCLIB)

( ' LISTVTOC DUMP, VOL = 2311 = 111111

( LISTVTOC DUMP

£ LISTCTLG

f//SYSIN DD *

D/l/%DS DD VOLUME = REF = SYS'I LINKLIB, UNIT = 2311,

r//DDZ DD UNIT =2311, VOLUME = SER—H'I'IH DISP = OLD

(//DD] DD DSNAME = SYS1. SVCLIB, DISP = OLD

(//SYSPRINT DD SYSOUT=A

//STEP _EXEC PGM = [EHLIST

/LIST JOB

- 167 ) .



IBCDASDI

INITIALIZING AND ASSIGNING ALTERNATE TRACKS ON DIRECT-ACCESS
VOLUMES

The IBCDASDI (DASDI) independent utility program performs two separite
functions: it initializes direct-access volumes for use with the operating
gystem, and assigns alternate tracks on nondrum, direct-access storage
volumes. A single job can initialize one volume or assign alternatea for
specified tracks on one volume. DASDI jobs can be performed continuously
by stacking complete sets of control statements.

INITIALIZING A DIRECT-ACCESS VOLUME

The first function of the DASDI program is to initialize a direct-access volume,
A volume can be initialized with or without a surface analysis (i.e., a test for
defective tracks); however, a surface analysis should be included when a
volume is initialized for the first time.

Note: A 2321 volurae is automatically initialized with a surface analysis.

Initialization With Surface Analysis: The DASDI program:

e Checks for tracks and have been previously designated as
defective (flagged) and have had alternates assigned. The
program automatically assigns alternates (disk devices only).
This test must be suppressed when a disk recording surface
is being initialized for the first time.

e Performs a surface analysis of each track and automatically
assigns alternates, if necessary (non-drum storage volumes
only). Tracks that are available for disposition as alternates
are checked first.

e Writes a standard home address, a track descriptor record
(record 0), and erases the remainder of each track.

e Writes IPL records on track 0 (records 1 and 2).

# Writes volume label on track 0 (record 3) and provides space
for additional records, if requested.

# Constructs and writes a volume table of contents (VTOC).

e Writes IPL program, if fequested, on track 0 (2301 or 2314)
or track 1 (2303 or 2311).

The DASDI program requires the following function-defining statements to
initialize direct-access volumes:

DADEF Statement

VLD Statement

VTOCD Statement

IPLTXT Statement (optional)
LASTCARD Statement (optional)

TN B L) DD

These statements must appear in this sequence,

Note: A DASDI job that initializes a 2321 data cell cannot follow a DASDI job
that initializes a different device type unless the DASDI program is reloaded.

DADEF Statement

The DADEF statement defines the direct-access volume to be initialized.
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oS
Name [Operation | Operand : O

[name] [DADEF TODEV=xxxX

TOADDR= cuu

[IPL=YES]
VOLID=serial
VOLID=SCRATCH

[ BIN=d]

[ FLAGTEST=NO] 2
[ PASSES=n]

[ BYPASS=YES] 3

Notes:
Applicable to initialization with or without surface analysis.
Applicable to initialization with surface analysis.
Applicable to initialization without surface analysis.

TODEV=xxxx
specifies the device type of the direct-access device.

TOADDR=cuu
specifies channel number (c¢) and unit number (uu) of the device.

IPL=YES
specifies that an IPL program is to be written on the volume. An IPL
initialization program must be written on a device to be uséd for system
residence.

If IPL is omitted, no IPL program is written.

VOLID=serial
specifies the volume serial number of the volume to be initialized.

If " serial' matches the volume serial number found on the volume to
be initialized, the operation proceeds. If it does not match, the operator
is notified.

VOLID=SCRATCH
specifies that no volume serial number check is to be made.

FLAGTEST=NQ (aoplicable with surface analysis)
specifies that the vrogram is not to check for previously flhgged tracks
before surface analysis is attempted on this device. (FLAGTEST=NO
applies only to disk storage devices, and should be specified when the
disk recording surface is initialized for the firsi time.)

Note: Since no check is ever made for previously flagged tracks on drum
volumes or on 2321 volumes, FLAGTEST=NO is nof coded when these
devices are initialized.

PASSES-n (applicable with surface analysis)
specifies that the program's defective-track checking feature is to

make n number of passes (from 1 to 255) per track.

If PASSES is omitted, one pass is made per track. The PASSES option
is not applicable to 2321 volumes.
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BYPASS-YES

specifies that the program's defective - track checking feature is to
be bypassed.

1f BYPASS ig omitted, tracks will be checked and those found defective
will automatically be assigned alternates. The BYPASS option is not
applicable to the 2321 Data Cell Drive.

BIN=d
specifies a decimal bin number (0-9). This parameter is applicable
only to the 2321 Data Cell Drive.

VLD Statement

The VLD statement contains information for constructing an initial volume
label and allocating space for additional labels.

Name |Operation |Operand

[ name]| VLD NEWVOLID=serial
VOLPASS=1
VOLPASS=0

[ OWNERID= XXXXXXXXXX |

| ADDLABEL=n]

NEWVOLID=gerial
specifies a 1- to 6-character volume serial number.

VOLPASS=1
specifies that the volume security bit is to be set to 1.

VOLPASS=0
specifies that the volume security bit is to be set to 0.

If VOLPASS is omitted, the volume security bit will be set to 0.
OWNERID=XXXXXXXXXX
specifies a 1~ to 10-character field that identifies the owner of the
volume.
If OWNERID is omitted, no identiﬁéation is given.
ADDLATBEL~=n
specifies a number between one and seven that indicates the total number
of additional labels for which space is to be allocated.
1f ADDLABEL is omitted, 0 is assumed.

VTOCD Statement

The VTOCD statement contains information for controlling the location of the
volume table of contents.

Name |Operation | Operand

[ namel}} VTOCD STRTADR=nannnn
) EXTENT=nnnn

STRTADR=nnnnn )
specifies the 1- to 5-byte track address, relative to the beginning of the
volume, at which the volume table of contents is to begin. The VTOC
nannot occupy track 00 or any alternate track.
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EXTENT=nnnn

specifies the length of the volume table of contents in tracks, The
number of entries per track for each type of device is given below.

Device VTOC Entries/Track
2301 63
2314 25
2302 22
2303 17
2311 16

2321 8

IPLTXT Statement

The IPLTXT statement separates utility control statements from 1PL program
text statements. It is required only when IPL text is included. The statement
consists of the operation IPLTXT, followed with blanks.

When IPL text is included, the END statement must contain the operation END
in columns 2 to 4.

LASTCARD Statement

The LASTCARD statement is required only when a DASDI job or a series of
stacked DASDI jobs is followed by other statements on the control statement
input device. It must follow the last END statement applying to a DASDI job, It
consists of the operation LASTCARD, followed with blanks.

ASSIGNING AN ALTERNATE TRACK

The second function of the DASDI program is used to (1) test a track and, if
hecessary, to assign an alternate, or (2) to bypass testing, and automatically
assign an alternate.

Assigning an Alternate (With Testing): An alternate track will be assigned

for a track specified for testing and found defective., If the defective track has
had an alternate previously assigned, a new alternate is assigned. If the
defective track is an unassigned alternate, itis flagged to prevent its future use.
The alternate track address is made known to the operator.

If a track is tested and found to be "'not defective," no alternate is assigned,
The operator is notified by a message. :

Assigning an Alternate (Without Testing): The program's defective track
checking feature can be bypassed, and an alternate track ¢an be assigned for
any track, whether it is defective or not. If the specified track is an alternate,
a new alternate is assigned. If the specified track is an unassigned alternate,
it is flagged to prevent its future use.

GETALT Statement -

Any number of alternate tracks on a volume can be assigned in a single job by
including cne GETALT statement for each track.

Name |Operation | Operand

[name] | GETALT | TODEV=xxxx
TOADDR=cuu
TRACK=cccchhhh
VOLID=serial

[ FLAGTEST=NO]
[ PASSES=n]

[ BYPASS=YES]

{ BIN=d]
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TODEV=xxxx
specifies the device type of the direct-access device.

TOADDR=cuu
specifies the channel number (c) and unit number (uu) of the direct-
access device.

TRACK=cccchhhh
specifies the address of the track for which an alternate is requested,
where cccce is the cylinder number and hhhh is the head number,

VOLID=serial
specifies the volume serial number of the volume to which an alternate
track is to be assigned. If "serlal' maiches the volume serial number
found on this volume, the alternate track assignment proceeds. If it
does not match, the operator is notified.

FLAGTEST=NO (used when testing prior to assigning an alternate)
specifies that the program will not check for a previously flagged track
before a surface analysis is attempted on this track (disk storage devices
only).

PASSES=n (used when testing prior to assigning an alternate)
specifies that the program's defective track checking feature is to make
n number of paases (from 1 to 255) when performing 2 surface analysis
on this track.
1f PASSES is omitted, one pass will be made on this track.

BYPASS=YES
specifles that the program's defective track checking feature is to be
bypassed.

1f BYPASS is omitted, the program assigns an alternate only if it finds
that the specified track iz defective.

BIN=d
specifies a decimal bin number (0-9). This parameter is applicable
only to the 2321 Data Cell Drive,

Note: A list of defective tracks is provided with new IBM Disk Storage volumes.
This list should be referred to the first time the DASDI program is to be used.
The GETALT function can then be included in the first DASDI job to assign an
alternate track for each track on the list. Subsequent DASDI jobs will
"yramember" those defective tracks, unless the FLAGTEST=NO option is
specified for those jobs.
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IBCDASDI EXAMPLES

IBCDASDI example 1illusirates the first initialization of a disk storage volume.
A surface analysis i8 performed with the initialization.

Sample Coding Form

INIT JOB ['INITIALIZE 2311’
MSG |TODEV=1403, TOADDR=0CE
DADEF |TODEV=2311, TOADDR=190, VOLID=SCRATCH, FLAGTEST=NO
VLD [NEWVOLID=111111
VTOCD |[STRTADR=1, EXTENT=9
END

IBCDASDI Example 1. Initializing a disk storage volume with surface analysis.

IBCDASDI example 2 {llustrates an initialization (other than the first) of a drum
storage volume. No surface analysis is performed with the initialization.

Sample Coding Form

INIT JOB 'INITIALIZE 2301'
MSG| TODEV=1403, TOADDR=00E
DADET | TODEV=2301, TOADDR=1C0, VOLID=SCRATCH, BYPASS=YES
VLD| NEWVOLID=230100
VTOCD| STRTADR=1, EXTENT=3
END

IBCDASDI Example 2. Initializing a drum storage volume without surface

analysis.
Sample Coding Form
INIT JOB 'INITIALIZE 2311' COMMENTS
MSG TODEV=1403, TOADDR=00E MESSAGE OUTPUT
DADEF TODEV=2311, TOADDR=108, IPL=YES VOLUME DEFINITION
VLD NEWVOLID=P1, OWNERID=BROWN, VOLUME LABEL ¢
ADDLABEL=2 DEFINITION
VTOCD STRTADR=2, EXTENT=8 VTOC DEFINITION
IPLTXT DELIMITER
IPL PROGRAM
TXT
IPL. PROGRAM
TXT
END

IBCDASDI Example 3. Initializing a direct-access volume,
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disk storage volume. without re-initialization of the volume. The program's
defective-track checking feature is bypassed when the first two of the three

tracks are assigned.

IBCDASDI Example 4 illustrates the assignment of three alternate tracks to a

Sample Coding Form

ALTRK JOB
MSG
STMT1 GETALT
STMT2 GETALT
STMT3 GETALT
END

'ASSIGN ALTERNATE TRACKS ON 2311' COMMENTS

TODEV=2400, TOADDR=180 MESSAGE OUTPUT

TODEV=2311, TOADDR= 190, TRACK=006F 0001,
BYPASS=YES, VOLID=P2

TODEV=2311, TOADDR= 190, TRACK= 00910004,
BYPASS=YES,VOLID=P2

TODEV=2311, TOADDR= 190, TRACK= 004B0007,
VOLID=P2

C

C

Cc

IBCDASDI Example 4. Assigning Alternate Tracks on a Digk Storage Volume

174




IBCDMPRS

DUMPING AND RESTOBING A DIRECT-ACCESS VOLUME

The IBCDMPRS (DUMP/RESTORE) program dumps and restores the data on
direct-access volumes. The data contents of a direct-access volume (all data
except the home address) can be ""dumped' onto IBM 2311 or 2314 disk storage
volumes or onto magnetic tapes, and restored onto a direct-access volume
that resides on the same type of device as the source volume. Both the source
volume and the volume onto which data is to be restored must have been
{nitialized to IBM System/360 Operating System specifications. This utility

is useful for preparing transportable copies and backup copies of direct~access
volume contents.

DUMP Statement

The DUMP statement is used to identify both the source volume whose contents
are to be dumped and the receiving volume. The data contents of the entire
gource volume is dumped, including any data on alternate tracks. If both the
source and receiving volumes reside on 2311 Disk Storage Drives or on 2314
Digk Storage Drives, the data on the receiving volume is an exact replica of
the source data and need not be restored.

Name Operation | Operand

{ name]} DUMP FROMDEV=xxxx

| FROMADDR=cuu
TODEV=xxxx
TOADDR=cuu

[ VOLID=serial=list]
{ MODE=mm]

[ BIN=d}

FROMDEV=xxxx
specifies the device type of the source device.

FROMADDR=cuu
specifies channel number (¢) and unit number (uu) of the source device.

TODEV=xxxx
specifies the device type of the receiving device.
If the receiving device is a magnetic tape drive and no MODE parameter
is specified, the data is written at the highest density supported by the
device. (For 7-track tape, the default mode is 93.)

TOADDR=cuu
specifies the channel number (c) and unit number (uu) of the receiving
device.

VOLID=seria1,[, serial] cea
specifies the volume serials of the recelving volumes onto which data is
to be dumped., (VOLID is required when the receiving volume has been
initialized to operating system specifications.)

If "serial" matches the volume serial number found on the receiving
volume, the dump operation proceeds. If it does not match, the operator
is notified.

IBCDMPRS -- Dumping and Restoring a Direct-Access Volume
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.s If VOLID is8 not specified and the receiving volume contains a volume serial
number, the operator is notified.

MODE=mm
specifies the bit density for data written onto the receiving magnetic
tape volume. This parameter is applicable to 7-track tape drives and
to 9-track tape drives with density selections of 800 and 1600 bits-per-
inch, WValid 7-track modes are shown in Independent Utilities Table 1,
(Only those modes which set converter on are accepted.)

For 9-track tape drives with density selections of 800 and 1600 bits-per-
inch, the mode settings are:

MODE=CB for 800 bpi.
MODE=C3 for 1600 bpi.

If the receiving device is not a magnetic tape drive, the MODE parameter
is ignored. If the recelving device is a tape drive but no mode is
specified, the data is written at the highest density supported by the
device.

BIN=d
specifles a decimal bin number (0-9). This parameter is applicable only
to the 2321 Data Cell Drive.

Note: When dumping from direct-access to magnetic tape, " dump time" can
be minimized by specifying different channel selections in the TOADDR=cuu
and FROMADDR=cuu keywords. For example,

DUMP FROMDEV=2311, FROMADDR=190, TODEV=2400, TOADDR=282
VDRL Statement

The VDRL (volume dump/restore limits) statement is used to speccify the upper
and lower limits of a partial dump. Ifa track within these limits has had an
alternate assigned to it, the data on the alternate track is included in the dump.
When the VDRL statement is used, it must be preceded by a DUMP statement
and must be followed by an END statement,

Name | Operation |Operand

[ name]| VDRI, BEGIN=nnnnn
[ END=nnnnn]

BEGIN=nnnnn
specifies a 1- to 5-byte relative track address that identifies the first
track to be dumped.

END=nnnnn
specifies the relative track address of the last track to be dumped. If
only one track is to be dumped, this address is the same as the
beginning address.

If END is omitted, the last track of the volume, excluding those tracks
reserved as alternates, is agsumed to be the upper limit.
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RESTORE Statement

The RESTORE statement ig used to identify both the source volume whose data
contents are to be restored and the recelving volume.,

Name |Operation | Operand

[ name] | RESTORE | FROMDE V=xxxx
FROMADDR=cuu
T ODE V=xxxx
TOADDR=cuu
VOLID=sgerial

[ MODE=mm]

[ BIN=d]

FROMDEV=2000{
specifies the device type of the source device.

FROMADDR=cuu
specifies the channel number (c) and unit number (uu) of the source
device.

TODEV=xatxx
specifies the device type of the recelving device. This device type must
be the same as the device containing the volume originally dumped.

TOADDR=cuu
gpecifies the channel number (c) and unit number (uu} of the receiving
device.

VOLID=serial
specifies the volume serial number of the receiving volume.

If "gerial' matches the volume serial number found on the recelving
volume, the restore operation proceeds. If it does not match, the
operator is notified.

MODE=mm
gpecifies the bit density for data written onto the receiving magnetic
tape volume. This parameter must match the mode specified when data
was written onto the scurce volume. MODE should not be specified
if the source or recelving volume is not a magnetic tape, or if MODE
was not specified when data was written onto the source volume.

Valid 7-track modes are shown in Independent Utilities Table 1. (Only
those modes which set converter on are acecepted.) For 9-track tape
drives with density selections of 800 and 1600 bits-per-inch, the mode
settings are:

MODE=CB for 800 bpi.
MCDE=C3 for 1600 bpi.

BIN=d
gpecifies a decimal bin number (0-9). This parameter is applicable
only to the 2321 Data Cell Drive.
Note: When restoring from magnetic tape, "restore time" can be minimized by
specifying different channel selections in the TOADDR=cuu and FROMADDR=cuu
keywords. TFor example:
RESTORE FROMDEV=2400, FROMADDR=282, TODEV=cuu, TOADDR=190

IBCMPRS ~- Dumping and Restoring a Direct~Access Volume
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‘£ IBCDMPRS Examples

IBCDMPRS Example 1 illustrates the dumping of a direct-access volume
onto a tape volume,

IBCDMPRS Example 2 illustrates the restoring of dumped data onto a
direct-access volume.

Sample Coding Form

DUMP JOBE DUMP 2311 ONTO TAPE COMMENTS
MSG TODEV=1052, TOADDR=103 MESSAGE OUTPUT
DUMP FROMDEV=2311,FROMADDR=203, C

TODEV=2400, TOADDR= 120
END

IBCDMPRS Example 1. Dumping & Direct-Access Volume

Sample Coding Form

RESTORE JOB RESTORE 2311 FROM TAPE
MSG TODEV=1052,TOADDR=10B
RESTORE FROMDEV=2400,FROMADDR=120, TODEV=2311, C
TOADDR=202,VOLID=PZ
END

IBCDMPRS Example 2. Restoring a Direct-Access Volume
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SEREP

SEREP (System Environment Recording, Editing, and Printing) is a
program distributed as part of the diagnostic package for each System/
360 installation. The program, with 1ts operating procedures, is
avalilable to the installation's IBM customer engineer. (Each System/
360 model has a different version of the SEREP program. Operating
procedures, however, are the same for all versiens.)

SEREP provides & means of printing the system status information
stored in main storage at the time of a machine malfunction.
Malfunction information is produced as output on an online printing
device. The SEREP printout indicates the environment of the error
and the device involved.

The address of the I/O device printed on the SEREP report is compared
with the valid device addresses available to the system. The printing
of & valid address indicates that a machine malfunction has occurred.
The printing of an invalid device address indicates that a programming
error has occurred.

How to Use SEREP

When a message or PSW code indicates that you should run the SEREP
program to print out malfunction information:

¢ If aystem is run In "STOP" mode (CHECK CONTROL) the LOG
OUT button must be pressed before pressing the LOAD hutton
or SEREP is invalid. If system is run in Process Mode, this
is not necessary.

e Load the SEREP deck in the card reader.

o Set the LOAD UNIT switches to the address of the card reader.

e Press the LOAD button on the system control panel.

e Save the SEREDP printout for later use by your customer engineer.

e After SEREP is completed, the system is restarted via the IPL
procedure.

H you are repeatedly asked to run the SEREP program, call your customer
engineer.
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THE IFCEREPO PROGRAM (EREDP)

Program Applications

The IFCEREPC program edits and writes records that have been stored in the
SYS1.LOGREC data set by error environment recording programs OBR, SDR,
SER0, and SERL.
contents, register contents, etc.) that was stored when an error occurred.

Y7
|//SERTLOG
{/EREPPT

The records contain environmental data (machine indicator

The program can process four types of environment records:

Th

JOB

EXEC PGM=IFCERETP0

DD DSNAME=8YS 1. .LOGREC, DISP= (OLD, KEEP)
DD SYSOUT=A

Machine~-check (CPU) records, produced and stored as a
resulf of machine-check interruptions caused by malfunctions
in the central processing unit.

Channel-check (inboard) records, produced and stored as a
result of input/output interruptions caused by specific channel
failures.

L/0 device (outhoard) records, produced and stored as a
result of permanent device errors.

Statistical data records, produced and stored to maintain a
count of input/output device errors.

e program is used to:

Edit and write selected records.

Accumulate machine~check, channel inboard, or [/O outboard
records and place them in a new or updated history data set.
Summarize machine-check, channel inboard, or I/0O outboard
records contained in the SYS1. LOGREC data set or in a
history data set.

Process (edit and write, accumulate, and/or summarize)
records produced on a different machine model.

IFCEREPO

Example 1.

The IFCEREP( Program

Records that were written within a specific period

of calendar time can be selected.

1/0 outhoard or statistical data records related to

a specific unit address or device type can be selected.
Input records can remain uncleared after processing,
(The program normally clears each selected record

to hexadecimal zeros in the SYS1. LOGREC data set
when processing of that record is complete. However,
an option can be specified to prevent the clearing of
aselected records.)
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OPERATING SYSTEM ON-LINE TEST EXECUTIVE PROGRAM (OLTEP)

The TBM System/360 operating system provides a set of programs which may
be used to test the functioning of I/0 units. These tests together with the on-
line test executive program make up the on-line test system. The On-Line
Test Executive Program (OL/TEP) functions as an interface between operating
System/360 and the unit tests and provides communication with the operator
during the running of tests; it also schedules and controls the running of the
tests. OLTEP operates much like other programs composing the operating
system; it resides in SYS1. LINKLIB, is called with standard job control
statements, and 1s under control of the operating system at all times.

Figure 1 shows the relationship of OLTEP to the operating system.

Figure 1. OLTEP as Part of the Operating System

An I/0 unit may be tested using the on-line test system with minimum
interference to the operation of other programs running in the system.
Testing an 1/0 device ordinarily does not interfere with system input
and output, although the unit being tested must be made unavailable for
operating system use. After OLTEP is called, it notifies the operator
that it is active and provides continuing communication with him during

testing.
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HOW TO ENVOKE QLTEP (2 ways)

o Enter JCL into the OS jobh stream.

1//ONLNTST JOB
2//JOBLIB DD DSN=OLTLIB, UNIT-2311, DISP -SHR,

VOL=SER-OLTVOL

3// EXEC PGM=IFDOLT

4//DIAGMSG DD SYSOUT=A

5//SERLOG DD DSN=5YS1. LOGREC,DISP-SHR
6//ACCIN DD PSN=HISTORY,DISP-SHR

7//INPUT DD UNIT=2540, DISP-OLD (shadod area
8//SYSABEND DD SYSOUT=A . statements
9//CNTRLIN DD DATA are optional)

1. A job name in the name field and the word JOB in the operation
field are the only requirements here. The account humber and
programmer's name parameters in the operand field may be
required for certain systems; additional parameters are optional.

2. The JOBLIB statement is required to concatenate the private
library (OLTLIB in this case) containing the unit tests with
SYS1. LINKLIB. The UNIT parameter and the VOLUME parameter
should indicate the direct access device and volume serizal num-
ber on which the private library resides.

3. This statement identifies OLTEP as the program to be executed.
(IFDOLT is the system name for OLTEP.) Additional param-
eters in the operand field of this statement are optional.

4. This DD statement defines the output device to be used by
OLTEP for mesdages. The name DIAGMSG in the name field
Is a required name for this statement.

5. This statement refers to the SYS1. LOGREC data set on the sys-
tem residence volume. Include this statement if you will run
OLT programs that use SYS1. LOGREC for input.

6, This statement defines a history data set created by the
IFCEREPO utility program,. Include this statement if you will
run QLT programs that use a history data set for input.

7. This staternent defines a data set that contains test input data.
Include this statement if you will run OLT programs that re-
quire data input.

8. This statement defines a data set In which an abnormal termina-
tion dump will be written.

9. This sequence defines a data set that contains QLTEP control
statements. Include thig seguence if you want to predefine some
or all of the tests {o be run.

¢ Enter the START command at the console.

In MFT
s oltep. Pn, options

In MVT
8 oltep, options

£]

Start command (MCS: Enter this command at the master con-
gole unless the maintenance console has been authorized to
enter system control commands,)

name of OLTEP procedure in §YS1. PROCLIB.

MFT only: number of the main storage partition to be used by
OLTEP. Partition size must be at least 28K.
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yoptions

any, all, or none of the following (in any crder):

e jobstep=params -~ enter this optloh if you want to specify job
step parameters. (If you will test an IBM 1419, you must
apecify priority as described below.)

, input=params -- enter this option if you will run tests that
requlre data input.

,history=params -~ enter this option if you will run tests
that require a history data set.

;8eriog=params -- enter this optlon if you will run tests
that require SYS1. LOGREC.

,outdata=params -- enter this coption if you want test results
printed before end-of~job.

, abdunip=params -- enter this option if you want a dump in
the event that the OLTEDP job terminates abnormally.

HOW TO USE OLTEP

After the first-error communication interval is selected or rejected, the
following message will be typed:

IFD105D ENTER DEV/TEST/OPT/
If the operator wishes to terminate OLTEP at this point, he may reply
CANCEL. If he wishes to proceed with testing, he may issue a reply giving
the device, test, and options he desires. These are described in the follow-

ing sections.

CHOQOSING THE DEVICE, TEST, AND OPTIONS

To choose the unit or unlts to be tested, the test or test to be used, and the
options to apply, the operator must give a reply command which supplies
information in three fields:

1. Device address field (DEV).

2, Test name field (TEST) which consists of test type and section.
Routines within a section may be specified; they must be sep-
arated from the section name by a comma.

3.  Option fleld (OPT).

Each of the three fields in the reply command must be followed by a slash.
At the initial communication interval the reply command must include in-
formation in the device address and test fields; if options are not specified,
default options wiil be supplied by OLTEP., Whether information is supplied
in two or three fields, three slashes must be supplied.

If the first-~error communication interval is chosen, when the first error
occurs, the message:

IFD105D ENTER DEV/TEST/0OPT/

will appear again, after a diagnostic message has been written on the
SYSOUT device and after the message Indicating where the first error
occurred. To continue the same test on the same device with the same
options, the operator need only key in three slashes. OLTEP then as-
sumes that the flelds remaln unchanged since they were last supplied.
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Entry Devices Specified

181, 282-284/ apecifies devices 181, 282, 283, 284
285-286,184/ apecifles devices 285, 286, 184
/ apecifies that testing of previously selected

devices is to continue

Examples of Device Address Field Entries

To Request To Omit

i Default
Option Option Option efaul
Print PR NPR PR
Control Print cp NCP CcP
Error Print EP NEP EP
First Error Communication FE NFE FL
Parallel Print PP NPP PP
Testing Loop TL NTL NTL
Error Loop EL NEL NEL
Manual Intervention MI NMI NMI
Print Prints OLT program messages.
Control Print Print section start and terminate messages.
Error Print Print diagnostic messages from unit tests.

First Error Communication When OLT program detects a device error,
OLTEI suspends testing and asks for a new
Test Definition at the console. You can then
define a new test, resume testing from the
point at which the error occurred, or termi-
nate the job step. If you choose to resume
testing, you can change the OLTEP options
that apply to the test.

Parallel Print OLTEP sends test output to the console as
well as the //DIAGMSG data set.

Testing Loop Recycle a testing run currently specified. If
teating loop is apecified, there will be no.com-
munication interval on PCP systems, and the
testing will be in an endless loop. To termi=
nate the loop the operator must use the
CANCEL command. To restart the job, job
control statements to call OLTEP must be
used. On MVT and MFT configurations a reply
to message IFDLO4E may be used to terminate
the loop.

Error Loop Loop asg closely as possible on the section of
code causing firat error encountered. Remain
in loop even if malfunction does not persist.
No communication interval is possible when
this option is stated, and again the CANCEL
command (except on MVT and MFT configura-
tions) must be used to terminate testing.
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Manual Intervention OLTEP executes OLT program routines that
require manual intervention, such as changing
the carriage control tape on a printer. OLTEP
bypasses these routines except when you specify
the MI option, or specify the routines by num-
ber in your Test Definition.

The operation of OLTEP is depicted on page 181. Testing may be stopped at
any time during the procedure by issuing a CANCEL command or by lssuing an
EOT reply at one of the communication intervals. In addition to the messages
ghown in the dlagram, there may be messages printed to indicate errors in
operafor responses.

When OLTEP receives control, the message:

IFD102] OLTS RUNNING
will appear on the console device and on the SYSOUT device. Then, if there
are no OLTEP control statements to be processed, OLTEP sends you the
message:

id IFD105D ENTER--DEV/TEST/OPT
This message asks you to define the firat teat; it will be repeated when the
test is completed. The next message, in MFT and MVT, which OLTEP

gends you is;

id IFD104E TO FORCE COMMUNICATION WITH OLTEP
EXECUTIVE, ENTER ANY CHAR

This message permits you to interrupt testing, Do not reply immediately.
Reply when and if you want to stop a test in order to define a new test or
terminate the job step. If you do reply the IFD105D message will result.
To terminate the job step, reply to message IFD105D as follows:

r id, 'cancel’

If you need help in replylng to message IFD105D reply to it as follows:

r id, 'prompt xxxx'

xxxx = dev - devices
test - tests
opt - options
all - all of the above

NOTE: For detailed instructions refer to Online Test Executlve Program
SRL {GC28-6650).
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0/S OLTEP

Vary device(s) fo
be tested off-fine

(/
(7/ oo
// Call OLTEP

QLTS Running

MVT, MFT

configuration

Yes

Reply any character to
request communication

|

Testing completion Initial communication interval Testing completion

interval . . . interval

(———————— s communication desired on first error?  |e—————————
Yes No

ENTER DEV/TEST/OPT/
[

No

T
Testing loop or error loop specified ?

i
[ Yes Yes I
Start,

terminate, unit

test messages Start, terminate

(SYSOUT) unit test messages
(SYSOUT)

Looping until CANCEL is issued
(or communication is requested
with MVT or MFT configurations)

First-error * *

communication
interval ENTER DEV/TEST/OPT/ Start, terminate,
l Testing loop or unit test
error loop messages
(In this diagram error print specified? (SYSOUT)
| and control print opticns
are in effect. Testing may ‘ lNo
be terminated by replying EOT

to any of the underlined mes-
sages after OLTS RUNNING. New tests or
With MVT or MFT configuration | devices

the communication interval may| specified?
be requested at any point; con- l P

Perform new
Yes testing

trol then retums to the poinf in
the diagram immediately after
the message OLTS RUNNING)

Finish previously
specified testing

Running the Tests
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DOS ON-LINE TEST EXECUTIVE PROGRAM (OLTEP)
Reference Material: DOS OLTEP SRL-GC24-5086

OLTEP FUNCTION

The IBM System/360 Disk Operating System provides a set of programs that
can be used to test I/0 units. These test programs and the On-Line Test
Executive Program make up the On-Line Test System. The On-Line Test
Executive Program (OLTEP) is an interface between the system and the test
programs and communicates with the operator during the running of tests.

OLTEP operates much like other problem programs in the disk operating sys-
tem. When OLTEP is called, it notifies the operator that it is active and
communicates with him during testing. OLTEP can run in a batch-only system
or as a background program in a multiprogram environment. It operates on
24K or larger systems under a DOS supervisor of 8K or larger.

You can test an I/0 unit with minimum interference to other programs run-
ning on the system. Testing an I/0 device ordinarily does not interfere with
system input and output. Any unit being tested (except for direct access de-
vices), must not be assigned to the foreground partiticns. Direct access
devices, however, may be shared.

During testing under control of OLTEP, the system error recovery pro-
cedures are bypassed for the device being tested. OLTEP has built-in
data integrity safeguards so that no data is destroyed without operator
permission and no protected data is accessed during testing.

ON-LINE TESTS (OLTS)

OLTs are called into main gtorage for execution by the scheduler portion

of the OLTEP nucleus. Tegts normally do not exceed 4K. However,

those that do are loaded if the allotted background partition is large enough.
If the partition is not large enough, OLTEP terminates.

For additional information on OLT8, refer to the IBM Maintenance Diag-
nostic Program OLTs documentation for the device to be tested.

Choosing the Devices

The device address fleld contalns the physical address of the device to be
tested. Either three or four digit device addresses are accepted by OLTEP.
For example, you can enter device 181 as 181 or 0181. You must separate
multiple entries in this field with commas, and you ean uge the hyphen to
indicate inclusive devices. The field can accommodate up to 16 devices and
is terminated by a slash. The figure shows examples of device selection.

Note: If an input device is required by the test section for Data Input
Support or retrieval of environmental recording information, you
must not enter that device in the device address field.

DEV Entry DEVICE(8) Selected

0185/ 185

0185-0187/ 185, 186, and 187

0185,0187-0189/ 185, 187, 188, and 189

0181,0282,0283/ 181, 282, and 283

/ Use device(s) assigned in previoﬁs tesf. (Note)

NDR No device required.

CH181 Perform a channel test on channel 1 using device
; 181, This must be a single entry.

Examples of Device Selectlon

Note: The device address must be reentered if the device was bypassed in
the previous run.
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When multiple teleprocessing lines for the 2702 and 2703 Transmission Control
Unlits are entered initially, the first entry must represent line 0.

Choosing the Test

The test field specifies the test(s) fo run on the selected device(s), The field
is terminated by a slash (/), and is composed of the following subfields.
Page 196 shows examples.

e Test Type (required). Specifies the type of 1/0 devices to test.
You can specify only one type in a single Test-run-definition.

The test type must include a prefix of:

R = 2540 Reader test

P = 2540 Punch test

T = All

U = Test modules (OLTs only)

Nofe: X prefix is omitted, T is assumed. No other preflx is valid.

e Section (optional). Individual sections of the teet are indicated by
an alphabetic character(s) within the range A-Z. The maximum
number of sections that can be run during any one test-run defini-
tion s 26. You must separate test section entries with a comma
or hyphen (indicating inclusive sections). Multiple section entries
are run in the sequence entered, duplicate entries cause a section
to be repeated. An abnormal termination occurs if you specify a
test section that cannot be found.

The section identification may be omitted only if there is 26 or
more sections to the test. Sections A through Z are run. An
abnormal termination occurs if you omit the tesf section identifica-
tion and the test does not have sections A through Z.

& Roufine (optional). OLTEP permiis routine selection only when
you specify a single test section, There is 2 maximum of 16
routine gselections allowed, and they are specified by number. You
can enter them in any sequence, but they will run in numeric order.
You must separate these entries with a comma or hyphen. The
routine numbers are found in the wrifeup that accompanies the OLT.
Consult the OLT writeup to determine what test sections.

TEST ENTRY TEST(8) Selected
2311/ Run all 2311 tests within the range A-Z. (Note 1)
2311A/ Run gection A of test 2311.
2311A,C/ Run sections A and C of test 2311.
2311A-C,E, G/ Run sections A, B, C, E, and G of test 2311.
2311A,4/ Run routine 4 of section A, test 2311. (Note 2)
2311A,4-7,2/ Run routines 2, 4, 5, 6, and 7 of section A, test

- 2311, (Note 2)
P2540A,C/ Run sections A and C of test 2540.
/ Use the same tesi(s) as specified in the previous test,

Examples of Test Selection

Note 1: The section identification may be omitted only if there is 26 or more
sections to the test. Sections A through Z are run.

Note 2: If a routine(s) is specified, only one section can be specified in that
entry.
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Choosging the Options

The option field identifies the optlons to use during the test run. Entries in
this field are separated by eommas. You can enter the options, with the ex-
ception of EXT=, in any order. The EXT=option, when used, must be the
1ast entry. A default option is used In place of any omitted entry in the initial
test-run definition. On gucceeding test runs, omitted entries use the opticns
selected in the previous run. The available options with their default

values are shown below,

Option Entry Description

Testing Loop | TL (n) Recycle the test. If you specify a value (n),
NTL OLTEP runs the test the number of times Indi-
cated. If you do not specify a value, the test
cycles 10 times, The maximum value allowed
is 32,767 decimal. (Note 1)

Error Loop EL (n) The test loops as near ag possible to the part of

NEL the test causing the first error. If you specify
: a value (n), the test loops the number of times
indicated. If you do not specify a value, the
test loops the number of times Indicated in the
preface of the OLT. You ecan terminate the
loop by apecifying NEL following a request for
communications. (Note 1)

Print PR Print messages from the OLT. If you enter
NPR NPR, all messages are suppressed.

Error Print Ep Print diagnostic error messages from the OLT.
NEP The FE option overrides NEP when a first error

is encountered.

Conirol cP Print OLT start and termination measages on

Print NCP SYSIST and SYSLOG.

Parallel PP (n) Use the console device, in addition to SYSLST

Print NPP for OLT messages. Tour levels of print are

available on the parallel printer by entering
one of these numbers at (n).

0 HEADER only.
1 HEADER, DESCRIPTION, and
COMMENTS.
—2_ HEADER and RESULTS.
3 HEADER, DESCRIPTION, COMMENTS

and RESULTS.
Firat Error FE Forces a communications interval when the first
Communica- NFE error is encountered. A message is printed in-

|

tions dicating the test being run and the device being
tested. This s followed by the 01E105D mes—
sage that allowed you to:

¢ Change the device and/or test fields.

e Return to an exit point in the test by
entering R 01,'///* or R 01,'// (Op-
tion change)/.

e Cancel the test by entering R 01,
'CANCEL'.

There cannot be a first error communlication
If a console device {sn't available.
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Option Entry Description

Manual MI Informs the OLT section to run all manual inter-
Intervention NMI vention routines within the test request.
EXT= EXT= Information following this option i8 passed to the

OLT section by way of a 56-byte buffer. This
information must be the last entry in the option
field, and can contain any character but a alash.

EXAMPLE:
R 01,'181/2400C/TL, EXT=BLOCKAFFPRINT/"

BLOCK4FFPRINT goes into a buffer area within
OLTEP, and then passes on to the OLT section.

The default options are underlined.

Note 1: The FE optlon overrides the TL and EL optlons. However, lf you
onter R 01,'///' or R 01,'//(option change)/ at a first error com-
munications interval, the TL and EL options, if specified, are in
effect.

Prompting

A request for help made by the operator when entering the test-run
definition. OLTEP prints examples of the fleld requested by the operator.

R id, 'PROMPT'

Quiesce Mode

The test section, through OLTEP, can request that all jcbs in the fore-
ground partition be temporarily stopped. If teleprocessaing is not active on
the system, OLTEP Issues a message asking If the foreground partitions
can be quiesced. If you reply R 04, 'NO', OLTEP bypasses the test Bectlon
requesting quiesce mode. If you reply R 04, 'YES', OLTEP issues a mes-
sage requesting that the foreground jobs be atopped. You ghould now give
the operator commands to stop all jobs.in the foreground partitions.
OLTEP returns control to the test section after 1t ensures the foreground
partitions are quiesced. 1f you reply R 04,'YES', but do not quiesce the
foreground partitions, OLTEP cannot continue. If teleprocessing 18 active
on the system, the test sectlon Is bypassed.

you can find the procedure to qulesce the system in the writeup for mes-
sage E222[.

DOS OLTEP Megsages

The following messages, isgued by OLTEP, appear on both the message out-
put devige (SYSLST) and the console device (SYSLOG). The OLT messages
are not llgted here, but you can find them in the writeup that comes with the
individual test. OLT data prints on the SYSLST device only, uniess you
specify the parallel printer {PP) option.

The message format 18;
BG rrEnnnt "message text'
where
BG Appears only when OLTEP ig running in a multi-programming

environment. The BG indicates that the mesgaage pertaing to
the background partition in which OLTEP operzates.
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Timing

Is the reply code to use when responding to messages that require an
immediate reply (D type). The codes are;

01 -« For the 01E105D message,
04 - For all other OLTEP and OLT messages.
Indicates that the Executive program (OLTEP) is igsuing the message.

18 the three-~digit message number.

Is the message type code where:

1 Indicates an informational message that requires no reply.
D Indicates a decislon message requiring an immediate reply.

An example of a reply is:

BGR 04,'YES!
where BG is printed by the system if operating in a multi-programming
environment, and R 04, 'YES' is entered by the operator.

Test Programsa

Timing

test programs require the interval timer to make calculations. If

the interval timer is not available on the system or is not operative, OLTEP
issues a diagnostic message, and schedules another test. If a timing test is

run in a2 multi-programming environment, the performance of any foreground
program can be affected.

These restrictions apply to timing-teat programs:

& You cannot perform timing tests on units attached to a multiplex
channel (channel 0).

¢ You cannot perform timing tests when teleprocessing programs
are operating within the system.

Diagnostic messages are printed if the timing test is attempted under these
conditions, and you can then enter another test procedure.

Note:

Timing test programs apply to System/360 Models 40 and larger. If
you attempt a timing test on a Model 30, and test program issues a
diagnostic message, and control returns to OLTEP. At this time,
you can select another teat or terminate OLTEP.

OPERATING PROCEDURES

Device

Preparation

Certain device setup procedures are necessary before testing to insure pro-

tection

and security of customer data. The following sections show the

requirements for individual device types.

All devices must be in the Ready status with no manual intervention re~

quired.

Special Operating Congiderations

Some OLTSs require speclal operating conslderations. These tests are
identified by a pound slgn (#) at the end of the OLT start and terminate
messages.

EXAMPLE: S T2400A UNIT 0182 #
T T2400A UNIT 0182 #
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The following apply only to these tests:

A first error communicationa interval cannot occur if either the
No Print (NPR) or No Error Print (NEP) options are specified.

You may not specify a value with the EL option. If you enter the
EL option, and an error occurg, the test loops on the error
indefinitely. There are two ways to terminate the error loop:

1. Force a communications interval with the Interrupt key.
This is effective only If interrupts are permitted, and the
error loop ig large enough to sense for them.

2. Cancel the background partition using the system commands.

It is not recommended that both FE and EI be specified in the
same test-run definition. The results are unpredictable, and
depend on the OLT being run.

If you desire both options, select FE. When an error is en-
countered, you can enter R 01,'//NFE,EL/" at the first error
communications interval. The test then loops on the error.

Direct access volumes cannot be reformatted. If the test volume
ia not a CE volume, testing is restricted to file protect mode.

The following measages cannof occur:

04E120D
E1981
E1001
8

EXAMPLE: DG E158] T XXXXMXXX UNIT YYYY (#)

*T

Cause: Execution of the test section (XX...X) started
(S) or terminated (T) on unit YYYY. * indicates
an error occurred while executing a test section.
The pound sign (#), if present, indicates this is a
special test. See Special Operating Consgidera-
tions.

If the NCP option 18 In effect, this message does
nof appear.
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Calling OLTEP

All Systems

The job control statements necessary for the execution of OLTEDP are as

follows:
STATEMENT COMMENTS
// JOB XXXX Mandatory.

// ASSGN SYSnnn, X'cuu'

One ASSIGN statement is necessary for
each device tested or accessed by a test.
None is required if the device was pre-
viously assigned,

//EXEC IJZADOLT

Mandatory.

// UPSI 01

This statement is necessary if a console
device is avallable but the test-run
definition is to be entered via the input
job stream. Only onc test-run~definition
card is accepted, and any further com-

munication is with the console.

dev/test/opt/

This statement is included if the test-run
definition is entercd via the input job
stream. Only one statement is allowed,

/*

Mandatory.

/&

Mandatory.

Job Control Statements.
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DOS OLTEP

/0B OLTEP

J/EXEC JZADOLT
//ASSGN SYSXXX

Y

OLTEP
running

FE — First Error
Communications

TL — Test Loop

EL - Error Loop

Enter
DEV/TEST/OPT

FFE TL

Execute
test
saction

Cycle test

of times
specified

saction no.

NOTE: f FOPT OC= YES, 8
Communications Intervel
{entry point A) can be
forced by pressing the
Interrupt key oo the console,

Print
dieg msgs
and term
message

Print
diag msg
on first

&rror

Execute
test
gaction
Execute
test
section Yes Loop on
€rror no.
of times
specified
No
Print Print
disg msgs diag mags
and term and term
message massage

Running Test Sections without a 1052,
{Error Print and Control Print optlons In effect.)
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[
( DEV/TEST/OPT
{ HEXECUZADOLT
(" /IASSGN SYSXXX

/1JOB OLTEP
OLTEP
running
TL — Test Loop
EL — Error Loop
TL EL
Other
Cycle test
section no. :E;:cute Exacuts
of times . fest.
specified section section
Print Print Loop on
diag msgs diag msgs error no,
and term and term of times
messagoe ! massage specified

Print
diag msgs
and term
message

Return to
job CTL

Running Test Sections without a 1052,
{Error Print and Control Print options in effect.)
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Example of OLTEP Operation.

BG assgn sys001,x'181f

BG assgn sys002,x'182'

BG // exec ijzadolt
SPE—

OLTEP is loaded into the

background partition.

BG E1021 OLTS RUNNING

BG 01E105D ENTER -- DEV/TEST/OPT/ ~—

BG r 01,'181/2400A//"

Initial communications
interval.

BG E107I OPTIONS ARE NTL,NEL,NPP, FE,NMI,EP, CP, PP.

BG E1191 NON-STANDARD TAPE LABEL 0181 -—

OLTEP finds a non-
standard labeled tape
mounted on the test device.

BG 04E139D REPLY B TO BYPASS, R TO RETRY, P TO PROCEED

(MAY DESTROY DATA)

BGr 04,'p'

BG E1581 5 T2400A UNIT 0181 /4——-|Error encountered. |

BG E1291 FIRST ERROR COMMUNICATION T2400A 001 UNIT 0181

BG 01E105D ENTER -- DEV/TEST/0PT/ \

BG r 01,'182//nfe, t1(2)/*

Firgt error communica~
tions interval.

BG E107I OPTIONS ARE TL,NEL,NPP,NFE,NMI,EP,CP,PR

BG E158I S T2400A UNIT 0182

BG E1581 T T2400A UNIT 0182

Consaole Interrupt Addresses. J
BG E1581 8 T2400A UNIT 0182

BG 01E105D ENTER ~- DEV/TEST/OPT/ ~4—]

BG r 01,'/2400c, e/ntl/"

Interrupt communications

interval.

BG E107] OPTIONS ARE NTL,NEL,NPP,NFE,NMI,EP,CP, PR

BG E1581 § T2400C UNIT 0182

BG E158] T T2400C UNIT 0182

BG E1681 S T2400E UNIT 0182

BG E1581 T T2400E UNIT 0182

BG 01E105D ENTER ~- DEV/TEST/OPT/

BGr 01, 'cancel’

\

interval.

Test completion communications

BG 1100A READY FOR COMMUNICATIONS
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BIBLIOGRAPHY

PUBLICATIONS SELECTOR CHARTS

These charts are aids for quickly finding order numbers for System /360
and System /370 publicationa about a specific machine or programming
system, except for those pertaining to the System/360 Model 20. The
machine charts are arranged according to the numbers of the system
models and the I/0 devices. The programming charts are arranged to
show prerequisite publications and categories of publications for a par-
ticular system. To determine the models of System/360 and/or
System/370 to which an I/0 device currently may attach, see IBM Sys-
tem/360 Input/OCutput Configurator, GA22-6823, and IBM System/370
Input/Output Configurator, GA22-7002. See IBM System/360 Model 20
Bibliography, GA26-3565, for information about System /360 Model 20
machines and programming systems.
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INPUT/OUTPUT

Publication Order Number

1/0 Device or Physical
Control Unit Reference OEM{ Planning
Manual Manual Template
50 Magnetic Data GA27-2725
Inscriber Model 1
1017 Papey Tape Reader GA33-4500 GX22-6834
Models 1, 2
1018 Paper Tape Punch GA33-4500 GX22-6834
Model 1
1051 Control Unit * * GX22-6894
Models 1, N1 GX24-3381
1052 Printer-Keyboard - *
Models 3,5, 8
1062 Printer-Keyboard GA22-6877 GX22-6894
Model 7
1063 Printer * * GX22-6894
Models i1, 4
1231 Optical Mark GA21-9031 GX22-6860
Page Reader {GA21-9012)
Model N1
1255 Magnetic GAZ24-3542
Character Reader
Models 1-3
1259 Magnetic GA24-3500 GX22-6860
Character Reader
Model 2
1285 Optical Reader GA24-3256 GX22-6860
Model 1
1287 Opticat Reader GA21-9064 GX22-6860
Models 1-4
1288 Optical Page GAZ21-9081 GX22-6860
Reader Modce! 1
1403 Printer GA24-3073 GA24-1431 GX22-6834
Models 2, 3, 7, N1 (GA24-3488)
1404 Printer GAZ24-1446 GA24-3356 GX22-6834
Model 2
1412 Magnetic GA24-1421 GX22-6860
Character Reader
Model 1
1418 Optical GA24-1473 GX22-6860
Character Reader {GA24-1452)
Modeils 1, 2 {GA24-3081)
1418 Optical GA24-1473 GX22-6860
Character Reader GAZ24-3059
Model 3 {GA24-1452)
[GA24-3081)
1419 Magnetic GA24-1499 GX22-6860
Character Reader {GA24-3342)
Model 1
1428 Alphameric GA24-1473 GX22-6860
Optical Reader {GA24-1452)
Models 1, 2 (GA24-3081)
1428 Alphameric GA24-1473 GX22-6860
Optical Reader GA24-3059
Model 3 (GA24-1462)
{GA24-3081)
1442 Card Read GA21-9025 GX22-6834
Punch Model N1
1442 Card Punch GA21-8025 GX22-6834
Model N2

Publications shown in parentheses are related but not primary references.

*See IBM SRL Bibliography Supplement — Teleprocessing, Order Number GA24-3089.
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INPUT/OUTPUL (continued)

Publication Order Number
1/O Device or Physical
Control Unit Reference QEMI Planning
Manual Manual Template

1443 Printer GA24-3120 GX22-6834
Model N1 {GA24-3488)

1445 Printer GA24-3120 GX22-6834
Model N1

1827 Qéta Control GA22-6868 GX26-5508
Unitoyodel 1 {GA22-6872)

2150/Console GAZ22-6877 GX22-6859
Model 1

2250 Display Unit GA27-2701 GX22-6859
Model 1

2250 Disptay Unit GA27-2721 GX22-68569
Model 3

2260 Dispiay Station GA27-2700 GX22-6859
Models 1, 2 (GC20-1688)

2285 Display Copier GA27-2730 GX22-6859
.Model 1

2301 Drum Storage GA22-6895 GA26-6661 GX22-6858
Modet 1 {GC20-1649}

2302 Disk Storage GA26-5988 GX22-6858
Models 3, 4 (GC20-1649}

2303 Drum Storage GA26-b988 GA26-5663 GX22-6858
Model 3

2305 Fixed-Head Stovage GA26-1689

Models 1, 2

2311 Disk Storage Drive GA26-6988 GA26-3567 GX22-6858
Model 1 (GC20-1649)

2314 Direct Access Storage GA26-3599 GX22-6858
Facility Model 1, A Series, {GC20-1649)

and B Series

2321 Data Cell Drive GA26-5288 GA26-3674 GX22-6858
Model 1 {GA26-3633)

(GC20-1649)

2401 Magnetic Tape GA22-6866 GA22-6862 GX22-6865
Unit Models 1-6, 8

2415 Magnetic Tape GA22-68686 GX22-68b5
Unit and Control

Models 1-6

2420 Magnetic Tape GA32-0007 GX22-6855
Unit Model b

2420 Magnetic Tape Unit GA22-6918 GX22-68565
Model 7

2495 Tape Cartridge GA27-2726 GX22-6855
Reader Model 1

2501 Card Reader GA21-9026 GX22-6834
Models B1, B2

2520 Card Read Punch GA21-9027 GX22-6834
Model Bt

2520 Card Punch GA21-9027 GX22-6834
Models 82, 83

2540 Card Read Punch GA21-9033 GX22-6834
Model 1

2560 Multifunction GA26-5893 GX22-6894
Card Machine

Model A1

Publications shown in parentheses are related but not primary references.
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INPUT/OUTPUT (continued)

Publication Order Number

1/0 Device or Physical

Control Unit Reference QEM! Planning
Manual Manual Template

2871 Paper Tape Reader GA24-3388 GX22-6834

Model 1

2701 Data Adpater Unit GA22-6864 GA22-6844 GX22-6857

Mode! 1

2702 Transmission GA22-6848B GA27-3012 GX22-6857

Control Mode! 1

2703 Transmission GA27-2703 GA27-3012 GX22-6857

Control Model 1

2803 Tape Contro! GA22-6866 GX22-6855

Models 1,2, 3

2804 Tape Contro! GA22-68G6 GX22-6855

Models 1,2, 3

2816 Switching Unit GA22-6866 GX22-6855

Model 1

2820 Storage Control GA22-6895 GX22-6858

Model 1

2821 Control Unit GA24-3312 GX22-6834

Models 1-5

2822 Paper Tape Reader GA24-3388 GX22-6834

Contro! Model 1

2826 Paper Tape Control GA33-4500 GX22-6834

Models 1, 2

2835 Storage Control GA26-1689

Models 1,2

2840 Display Control GA27-2721 GX22-6859

Model 2

2841 Starage Contred GA26-56988 GX22-6858

Model 1

2844 Auxiliary Storage GA26-3599 GX22-6858

Control Modei 1

2848 Display Contral GA27-2700 GX22-6859

Models 1-3, 21, 22 {GC20-1688)

3210 Console Printer- GA24-3552 GX22-7006

Keyboard Models 1, 2

3211 Printer GA24-3543

3215 Console Printer- GA224-3550 GX22-7006

Keyboard Model 1

3330 Disk Storage GA26-1592

Model 1

3420 Magnetic Tape Unit GA32-0012

Models 3,5, 7

3803 Tape Control GA32-0012

Model 1

3811 Conwrol Unit GA24-3543

3830 Storage Control GA26-1592

Model 1

7770 Audio Response GA27-2712 GA27-2706 GX22-6857

Unit Mode! 3

7772 Audio Response GA27-2711 GAZ27-2706 GX22-6857

Unit Model 3 (GA27-2710)

Publications shown in parentheses are related but not primary references.
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GLOSSARY OF TERMS

Not all of the terms listed here are
used in this book, but sooner or
later you will run across all of them,
and be able to come back and look
them up.

access method:

A technique for moving data between
main storage and an input/output
device.

address constant:

A number, or a symbol repre-
senting a number, used in
calculating storage addresses.

alias:

Another name for a member of a
partitioned data set; another
entry point of a program.

allocate:
Assign a resource to a job or task.

asynchronous:
Without regular time relationship;

unexpected or unpredictable with
respect to the execution of a pro-
gram's instructions.

attach (task):

To create a task control block and
present it to the supervisor.

attribute:

A trait; for example, attributes of
data include record length, record
format, data set name, associated
device type and volume identifica-
tion, use, creation date, etc.

auxiliary storage: :
Data storage other than main
storage.

hasic access method:

Any access method in which each
input/output statement causes a
machine input/output operation to
occur. (The primary macro
instructions used are READ and
WRITE.)

batch processing:
(See stacked job processing.)

block (records):

1. To group records to conserve
storage space or to increase the
efficiency of access or processing.
2. A blocked record. 3. A portion
of a telecommunications message
defined as a unit of data transmis-
sion.

block loading:
Bringing the control section of a

load module into adjoining posi-
tions of main storage.

buffer (program input/output):
A portlon of main storage into
which data is read, or from
which it is written.

catalog:
1. The collection of all data set

indexes maintained by data man-
agement. 2. To include the vol-
ume identification of a data set in
the catalog. 3. In DOS to add a
program to a library.

cataloged data set:
A data set thaf is represented in an
index or series of indexes.

cataloged procedure:

A set of job control statements in
the SYS1. PROCLIB data set. The
procedure can be used by naming it
in an execute (EXEC) statement.

CAW (channel address word):

A word in maln storage at location
72 that specifies the location in
main storage where a channel pro-
gram begins,

CCW (channel command word):

A double word at the location in main
storage apecified by the CAW. One
or more CCWs make up the channel
program that directs channel opera-
tions.

CE cell:

A data cell used fo test an IBM 2321.
A CE cell is recognized by a sense
to bin 0, subcell 19. I the CE
gsense bit is on, the CE cell is
mounted.
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CE pack:
A disk pack used to test an IBM 2311

or 2314. If has an R0 data length of
6 at any locaticn other than cylinder
0, track 0.

CE volume:

If the device is a 2311 or 2314, sce
CE pack. If the device is a 2321,
see CE cell.

channel:

A hardware device that connects
the CPU and main storage with the
1/0 control units.

communications interval:

A period of communication between
the console operator and OLTEDP.
The operator is requested by
OLTEP to enter the test-run def-
inition at this time.

concatenated data set:
A group of logically connected data
geta.

Configuration Data Set (CDS):

A record of information about an
I/0 device or CPU accessed by
OLTEP and the CLT.

control blocks:

A storage area used by the opera-
ting system to hold contrel informa-
tion.

control dictionary:

The external symbol dictionary and
relocation dictionary, collectively,
of an object or load module.

control program:

The routines in the operating sys-
tem that manage reacurces, Imple-
ment data organization and com-
munications conventions, or con-
tain privileged operations.

control scction:

That part of a program apecified by
the programmer to be a relocatable
unit, all of which is to be loaded into
adjoining main storage locations.

control volume:
A volume that contains one or more
indexes of the catalog.

CPU (central processing unit):
The unit of a system that contains
the circuits that control and per-
form the execution of instructions.

CRT (Cathode Ray Tube):
Viaual Display Screen.

CSW (channel status word):

A word in main storage at location
64 that provides information about
the termination of an input/output
operation.

data management:

Those parts of the control program
that provide access to data sets, en~
force data storage conventions, and
regulate the use of input/output
devices.

data organization:
The arrangement of a data set.

data protection:
A safeguard invoked to prevent the

logs or destruction of customer data.

data security:
A safeguard invoked to prevent the

accessing of customer data.

data set:

The major unit of data storage and
retrieval in the operating system,
consisting of a collection of data in
one.of several prescribed arrange-
ments and deseribed by control in-
formation that the system has ac-
cess to.

data set control block (DSCRB):
A data set label for a data set in
direct-access storage.

data set label (DSL):

A collection of information that
describes the attributes of a data
set, and that is normally stored
with the data set; a general term
for data set control blocks and
tape data set labels.

default value:
A predetermined value used in
place of an omitted entry.

deferred entry:
An entry into a subroutine that

occurs as a result of a deferred
exit from the program that
passed control to it.

deferred exit:

The passaing of control to a sub-
routine at a time determined by
an asynchronous event rather
than at a predictable time.

220



device independence:

The ability to request input/
output operations without regard
to the characteristics of the
input/output devices.

device name:

Usually, the general name for a
kind of device, specified at the
time the system is generated.
For example, 2311 or 2400 or
TAPE. (See Unit name.)

direct access:

Retrieval or storage of data by a
reforence to its location on a
volume, rather than relative to
the previously retrieved or
stored data.

dispatching priorify:

A number assigned to tasks to
determine the order in which they
will use the central processing
unit in a multitask situation.

dump (main storage):

1. To copy the contents of all or
part of main storage onto an out-
put device, so that it can be
examined. 2. The data result-
ing from 1. 3. A routine that
will accomplish 1.

entry point:
Any location in a program to

which control can be passed by
another program.

event:

An occurrence of significance to
a task; typically, the completion
of an asynchronous operation,
such as input/output.

exchange buffering:

A technique using data chaining to
avoid moving data in main storage,
in which control of buffer seg-
ments and user program work
areas Is passed between data man~
agement and the user program.

exclusive segments:

Segments In the same region of an
overlay program, neither of which
is in the path of the other. They
cannot be in main storage simul-
taneously.

execute (EXEC) statement:

A job control statement that desig-
nates a job step by identifying the
load module to be fetched and
execufed.

expiration date:
A date within a tape label for data

protection. The tape cannot be
used as a scratch tape without per-
mission from the operator until
this date has expired.

extent:

The physical locations on input/
output devices occupied by or
regserved for a particular data set.

external reference:
A reference to a symbol defined in
another module.

extei‘nal gymbol:
A control section name, entry

point name, or external reference;
a symbol contained in the external
symbol dictionary.

external symbol dictionary (ESD):
Conirol information associated
with an object or load module which
identifies the external symbols in
the module.

fetch (program):

1. To load requested load modules

into main storage, relocating them
as necegsary. 2. A control routine
that accomplished 1.

F format:
A data set record format in which
the logical records are the same

length.

File Protect Mode (FPM):

A mode of operation that insures
maximum protection and security
of customer data. While in file
protect mode, the system performs
no write operations and reads no
customer dafa.

generation data group:
A collection of succesgive, his-
torically related data sets.

GPR (General purpose register):
Temporary storage with capacity of
one word. There are 16 GPRs on
System/360 computers.

IC (instruction counter):
Hardware circuit which tells the-
central processor {CPU) what
main storage address to find the
next instruction to execute.
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inclusive segments:

Overlay segments in the same
region that can be in main
storage simultaneously.

index (data management):

1. A table in the catalog structure
used to locate data sets. 2. A
table used to locate the records of
an indexed sequential data set.

initial program loading (IPL):

The initialization procedure which
loads the nucleus and begins nor-
mal operations. )

initiator:

The part of the job scheduler that
selects jobs and job steps to be
executed, allocates input/output
devices for them, places them
under fask control, and at com-
pletion of the job, supplies con-
trol information for writing job
output on a system output unit.

input stream:

Job control statements entering
the system; may also include
input data.

input queue:
A queue of job information the job

scheduler uses to select the jobs
and job steps to be processed.

installation:

A particular computing system, in
terms of the overall work it does
and the people whe manage it,
operats it, apply it to problems,
service it, and use the results it
produces.

interrupt:

An asynchronous occurrence which
cauges the central processor (CPU)
to cease its normal execution of
instructions and store the Current
Program Status Word (PSW). A
new PSW is utilized and it in turn
tells the Central Processor what
main storage address to find the
next instruction to execute. Ihter-
rupts are caused by seversl differ-
ent and unrelated situations. One
of these I3 the end of an I/0 opera-
tion.

Jjob:

A unit of work for the system from
the stand-point of Installation ac-
counting and control. A job con-
sists of one or more job steps.

job control statement:

A control statement in the input
stream that identifies a job or
defines its needs.

job library:
A set of user-identified partitioned

data sets used as the main source
of load modules for a given job.

job management:
A general term for the work done

by the job scheduler and master
scheduler.

job queue: (See input queue.)

job scheduler:
The part of the control program

that controls input streams and
system output, obtains input/
output resources for jobs and job
steps, attaches tasks correspond-
ing to job steps, and otherwise
regulates the use of the system
by jobs. (See reader, initiator,
output writer.)

job (JOB) statement:

The control statement in the input
stream that identifies the begin-
ning of a series of job control
atatements for a single job.

job step:

A unit of work associated with one
processing program or one cata-
loged procedure, and related data.

language translator:

Any assembler, compiler, or
other routine that accepts state~
ments In one language and pro-
duces equivalent statements in
another language.

library:
1. A collection of objects (for

example, data sets, volumes,
card decks) assoclated with a par-
ticular use, and identified in a
directory. See job library, link
litbrary, system library. 2. Any
partitioned dats set.

limit priority:

A number assoclated with a task
in a multitask operation, rep-
resenting the highest dispatching
priority that the tagk can assign
to itself or to any of its subtasks.
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link library:
A partitioned data set which, un-

less otherwise specified, is used
in fetching load modules referred
to in execute (EXEC) statements
and in ATTACH, LINK, LOAD,
and XCTL macro instructions.

linkage:
The way two routines or modules
communicate.

linkage editor:
© A program that produces a load

module by changing object modules
into a form acceptable to fetch,
combining object modules and load
modules into a single new load
module, resolving symbolic cross
references among them, replacing,
deleting, and adding control sec-
tions automatically on request, and
providing overlay facilities for
modules requesting them.

load:
To read a load module into main
storage.

load module:

The output of the linkage editor; a
program in a form suitable for
loading into main storage for
execution.

locate mode:
A way of providing data by pointing
to its location instead of moving it.

logical record:
A record that is defined in terms

of the information it contains
rather than by its physical traits.

macro instruction:

A maoro instruction statement, the
corresponding macro Instruction
definition, the resulting assembler
language statements, and the
machine language instructions and
other data produced from the as~
sembler language statements; loose-
ly, any one of these representations
of a machine language instruction
sequence.

main storage:
All addressable storage from which

instructions can he executed or
from which data can be loaded
direcfly into registers.

master scheduler:

The part of the control program
that responds to operator com-
mands and refurns required in-
formation.

MFT:
Multiprogramming with a fixed
number of tasks,

MFTZ2:
Improvement on MFT which
orients it with MVT (see below).

Micro program:
Generated by IBM and stored in

the ROS (Read Only Storage) area
of the CPU (Central Processing
Unit). Used by the CPU to decode
instructions (see ROS for further
definition).

module (programming):

A program unit that is input to, or
output from, a single execution of
an assembler, compiler, or linkage
editor; a source, object, or load
module.

" move mode:

A way of providing data by moving
it instead of pointing to its location.

multijob operation:
Concurrent exccution of job steps
from two or more jobs.

multiprogramming:
Using main storage for more
than one program at a time.

multitask operation:
Multiprogramming; called multi-
task operation to express parallel
processing not only of more than
one program, but also of a single
reenterable program used to do
many tasks.

MVT:
Multiprogramming with a variable
number of tasks.

name:

A set of one or more characters
that identifies a statement, data
get, module, ete., and that is
usually associated with the loca-
tion of that which it identifies.
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nucleus:

That part of the control program
that must always he present in
main storage. Also, the main
storage area used by the nucleus
and other transient confrol pro-
gram routines.

object module:

The output of a single execution of
an assembler or compiler, which
constifutes input to linkage editor.
An'object module consists of one or
more control sections in relocatable,
though not executable, form and an
associated control dictionary.

On-Line Test (OLT):

A test program of the on-line test
system. The tests reside in the
core image library, and are
brought into core storage by OLTEP
when requested by the operator.

On-~Line Test Executive Program

overlay:
To place a load module or a seg-

ment of a load module into main
storage locations occupied by an-
other load module or segment.

overlay (load) module:

A load module that has been
divided into overlay segments,
and has been provided by linkage
edifor with information that en-
ables overlay supervisor to load
the desired segments when re~
quested.

overlay segment: (See segment.)

overlay supervisor:

A control routine that controls
fetching of overlay segments on
the basis of information recorded
in an overlay module by linkage
editor.

parallel processing:

(OLTEP):

The control program of the on-line
test system. OLTEP is the inter-
face between the on-line test and
the operating system.

on-line test systems:

A control program, OLTEP, and a
series of tests (OL.T8) designed to
test 1/0 devices while permitting
normal system processing in the
foreground partitions.

operator command:

A statement to the control program,
igsued via a console device, which
causes the control program to pro-
vide requested information, alier
normal operations, initiate new
operations, or terminate existing
operations.

output queue:

A collective term for the 36 gueues
of control information describing
system output data sets. These
queues specify to an output writer
the location and disposition of sys-
tem output. Each of the 36 queues
is associated with one output class.

output writer:
A part of the job scheduler that

writes output data sets onto a sys-
tem output unit, independently of
the program that produced such
data sets.

Concurrent execution of one or
more programs.

partition:
In systems with MFT, an area of
main storage set aside for a job.

Partitioned data set:

A data get divided into several
members. Each member has a
unique name and is listed in a
directory at the beginning of the
data set. Members can be

added or deleted as needed. Rec-
ords within members are organ-
ized sequentially.

path:
A serles of segments that form

the shortest distance in a region
befween a given segment and the
root segment.

PCP (primary control program):
The basic control program, which
provides sequential scheduling
with no multiprogramming.

physical record:

A record that is defined in terms
of physical qualities rather than
by the information it contains.

polling:

A technlque by which each of the
terminals sharing a communica~
tions line is perlodically checked
to determine if it requires ser-
vicing.
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post:
Note the occurrence of an event.

private library (of a job step):
A partitioned data get other than
the link library or the job library.

privileged instruction:
An instruction that can be executed
only while the CPU is in the super-

visor state. Protection, I/O, direct

control, and any instructions that
manipulate the program status
words are privileged.

problem program:

A routine that solves problems,
monitors industrial processes,
sorts and merges records, per-
forms computations, processes
transactions against stored rec~
ords, etc., as opposed to a con-
trol program or a language
translator.

processing programs:

Any program, such as a problem
program or a language translator,
other than a control program.

prompting:
A request for help made by the

operator when entering the test-
run definition, OLTEP prints
examples of the field requested
by the operator.

PSW (program status word):
A double word in main storage used

to control the order in which instruc-

tions are executed, and to hold and
indicate the status of the system in
relation to a particular program.

qualified name:
A data set name that is composed

of multiple names separated by
periods (for example, TREE.
FRUIT. APPLE).

qualifier:
All names in a qualified name other

than the rightmost, which is called
the simple name.

queued access method:

An access method that automat-
_ically governs the movement of

data between the program using the

access method and input/output de-

vices. (The primary macro in-

structions used are GET and PUT.)

Quiesce Mode:

A mode of operation that requires
the foreground partition to be
stopped by the operator. The
operator does this on the console
by issuing the PAUSE EOJ and
STOP commands when requested
by OLTEP.

reader:
The part of the job scheduler that
analyzes an input stream.

ready condition:
The condition of a task that is

ready to be performed by the
central processing unit.

real time (interval timer):
Actual time.

record:
A unit of data.

reenterable:
A program concurrently usable
by two or more tasks.

region:

In systems with MVT, an area of
main storage set aside for a job
step task or a system task.

relocation:

The changes of address constants
required when a change of origin
of a module or control section is
made.

relocation dictionary:

That part of an object or load mod-
ule which identifies all relocatable
address constants in the module.

resource:

Any facility of the system required
by a job or task, including main
storage, input/output devices, the
central processing unit, data sets,
and control and processing pro-
grams.

resource manager:

Any control program routine re-
spongible for the handling of a
resource.
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return code:

A number placed in a designated
register (the "return code regis-
ter') at the completion of a pro-
gram. The number is estab-
lished by user-~convention and may
be used to influence the execution
of succeeding programs or, in the
case of an abnormal end of task,
it may simply be printed for pro-
grammer analysis.

return code register:
A register in which a user-specified
condition code is placed at the com~
pletion of a program.

reusable:
Usable by two or more tagks. (See
reenterable, serially reusable.)

root segment:

The first segment in an overlay
program.,

ROS (read only storage):

A data refrieval technique which is
utilized by Systein/360, Models: 20,
30, 40, 50 and 65 for the purpose of
instruction decoding. The central
processor unit (CPU) takes an in-
struction from main storage and
shows it to ROS. ROS tells the
CPU how to perform that instruc-
tion.

scatter loading:

Placing the control sections of a
load module into non-adjolning
pogitions of main storage.

scheduler:
(See mastier scheduler and job
scheduler. )

secondary storage:
Auxiliary storage.

seek:
Position the access mechanism of
a direct~access device at a apeci-
fied location.

segment:

1. The smallest unit (one or more
control sections) that can he loaded
during execution of an overlay pro-
gram. 2. As applied to telecom-
munications, a portion of a message
that can be contained in a buffer.

gerially reusable:
Usable by another task after the
current use has been conecluded.

short block:

A block of F format data which
contains fewer logical records
than are standard for a block.

simple buffering:

A technique for controlling buf-
fers in such a way that the buf-
fers are assigned to a single
data control block.

simple names:

The rightmost component of a
qualified name (for example
APPLE is the simple name in
TREE. FRUIT. APPLE).

source module:

A series of statements which
make up the entire input to a
single execution of an as-
sembler or compiler.

stacked job procegsing:

A technique that permits multiple
job definitions to be grouped
(stacked) for presentation to the
system, which automatically
recognizes the jobs, one affer
the other.

storage block:

An area of main storage con-
gisting of 2048 bytes to which a
storage key can be assigned.

subtask:

A task that is created by another
task by means of the ATTACH
macro instruction.

supervisor:
The key controlling part of the

operating system. The super-
vigor governs the use of the main
frame - the central processing
unit and main storage.

supervisor state:

The state of CPU operation that
allows execution of privileged
instructions, When bit 15 of the
PSW is zero, the CPU is in the
supervisor atate.
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SVC (supervisor call):

An instruction which causes an SVC
interruption in the hardware to give

control to a control program rou-
tine (called an SVC routine) for

some specific action, such as re-
assigning parts of main storage or

retrieving data from an 1/0 device.

synchronous:
Ocecurring with a regular or pre-

dictable time relationship.

sysin;
A system input stream.

SYSOUT:
A gystem output stream.

gystem input unit:
A device specified as a source of
an input stream.

system library:
The collection of all cataloged

data sets at an installation.

gystem macro instruction:

A macro instruction that provides
access to operating system facil-
ities.

gystem output unit:

An output device shared by all jobs,

system residence volume:

The volume on which important
operating system routines and
data are located.

SYSCTLG:

An optional system data set on the
primary system residence device
containing addresses relating in-
stallation data set names to
specific volume numbers,

SYS1.GENLIB:
A data set, normally kept offline,
used for system generation.

8YS1, LINKLIB:

A system data set containing the
system program modules that are
not either permanently resident in
main storage or resident in the
SYS1.8VCLIB.

SYS1.LOGREC:

A system data set on the primary
gystem residence device contain-
ing information regarding system
failures.

S5YS1. MODLIB:

A data set, normally kept offline,
used for storing program mod-
ules during modification by
processes such as linkage editing
and system generation.

A system data set on the primary
gystem resgidence device contain~
ing the TPL program and the pri-
mary nucleus.

3YS1. PROCILIB:

A data set containing cataloged
procedures -- handy sets of con-
trol statements that can be called
into use by EXEC statements.

5YS1.SVCLIB:

A system data set on the primary
system residence device contain-
ing all of those SVC routines,

I/0 error recovery routines, and
access method routines, that are
not permanently resident in main
storage.

SY51.8YSJOBQE:
A system data set used by the

scheduler as a storage and work
area for information about the
input and output streams. Con-
tains the input queue and output
queue.

task:

A unit of work for the central
processing unit from the stand-
point of the control program;
the basic multiprogramming unit
under the control program.

task dispatcher:
The control program routine

that selects from the task queue
the task that is to be performed
by the central processing unit.

task management:

The work done by the supervisor;
regulating the use of the centrat
processing unit and resources
other than input/output devices.

task queue:
A queue of all the task control

blocks present in the system at
any one time.
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telecommunications:

Data transmission between & sys-
tem and remotely located devices
via a unit that performs format
conversion and controls the rate
of transmission.

teleprocessing:
A term associated with IBM tele-

communications equipment and
systems.

tegt-run definition:

Information requested by OLTEP
at the various communications
intervals. This information con-
siats of the device to be tested, the
test or test routines to be executed,
and the options to be exercised.

test translator:

A facility that allows various de-
bugging procedures to be speci-
fled in agssembler language pro-
grams.

text:
'The control sections of an object
or load module.

throughput:

"Che rate at which work can be
handled by a system.

transmittal mode:

The way the contents of an input
buffer are made available to the
program, and the way a program
makes records available for out-
put.

furnaround time:
The time between submission of a
job to a computing center and the
refturn of results.

A data set format in which blocks
are of unknown length.

unit name:

Usually, the unit address of a par-
ticular device, specified at the
time a system is Inastalled. For
example 191 or 293, (See device
name.)

user:
Anyone who requires the services
of a computing system.

V format:

A data set format in which logical
records are of varying length and
include a length indicator; and in
which V format logical records
may be blocked, with each block
containing a block length indica-
tor.

volume:

That part of a unit of storage
media which is accessible to a
single read/write mechanism.

volume table of contents (VIOC):
A table assoclated with a direct-
access volume, which describes
each data set on the volume.

walit condition:

The condition of a tagk that needs
one or more events to occur be-
fore the task can be ready to bhe
performed by the central process-
ing unit.

wait state:

The state of the system when no
ingtructions are being processed,
but the system is not fully
stopped. The gystem can ac-
cept I/0 and external interrup-
tlong, and can be put through the
[PL procedure.
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