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This manual describes the features of the Disk Pack Library
(DIPAL) and the operating procedure for the DIPAL Monitor
as it is used with any 1620/1710 system having a 1311 Disk
Storage Drive. Included is instruction for storing programs
in DIPAL and for loading programs from DIPAL into 1620

core storage. Familiarity with the operation and terms
associated with the 1311 Disk Storage Drive is assumed.
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INTR,O DUCTION -

18

DIPAL Monitor is a 1620/1710 Customer Engineering

utility program which enables a CE to 7enerate a Disk

Pack Library (DIPAL) for use on 1620/1710 systems

-~ having a 1311 Disk Storage Drive. The Monitor also
- . provides two convenient methods for loadmg programs
~from DIPAL into 1620 core storage.

1.2

What Programs Can Re Stored In DIPAL? While DIPAL

~is primarily designed for convenient storage of mainten-
-ance programs, any program not using core positions

18000 through 19999 can be stored in DIPAL.

‘ Usmq DIPAL Monitor the CE Can:

i Store programs on the Disk Pack, one program

- per cylinder.

b, Add programs to the library at any time.

e Replace programs prevxously stored in the

library.

-f'd'.;':j’ ““Obtain a list of all programs stored in the

library together with their cylinder addresses

- e " Run any program in the hbrary by 1oadmg the -

Frogram Call card for the desired program.

f. ~ Run under monitor control any program or
2 sequence of programs, requesting each program
. by a name assigned when that program was stored~
in DIPAL. v :

7 Eqmpment Reqmrements

’ a’. - A 1620/1710 Mod T or IT eqmpped W1th a 1311 Disk

. Storage Drive.

b, A disk pack, usually the CE disk pack, on which.
- 'the Monitor and the Library can be stored. -

' Storaqe Reqmrements

- a. On the d1sk pack

1. . 'I'he Monitor uses cylinders‘ll"and 5. -

e The Iibrary uses one cylinder per -
o proqram -- starting at cylinder 6.

s ~ Cylinders 0-3, 35-37 amd 96-99 are
’ not used.

b, - In 1620 core storage

o ’I‘he Niomtor is stored in core at 18000 to 19999
» Page 3 PN 2172363 EC 14125111



" SYSTEM.OPERAT | ON

" ADDING PROGRAMS TO THE DISK PACK ~ .-
REPLACING PROGRAMS ON THE DISK PACK
SEE SECT 2.3 e,

~STORING DiPAL ANO rnocnms oN rnz
DISK PACK SECT 2.0

S!CT ER)

MONITOR

DIPAL DECK CALL carD 1

MONITOR CALL
INSTRUCT 1ONS

20} T i pieaL
DIPAL D e e ' A procRas -
PROGRAM S

- MODE 15% TYPEWRI TTEN
INSTRUCTIONS

ADD )

. : (TO ADD PROGRAMS)
JrontTor cALL : :

INSTRUCTIONS

“TYPE
IN REQUESTED
{NFO

Py
VL‘

TYPEWR | TTEN
INSTRUCTIONS

N TR el QUTPUT 15: CD (FOR CARD) -

SO0 L Cu { TN REQUESTED S - 1Y (FOR TYPEWRITER)

L R LR INFO : :

“PROG: - SWI " SEE SECT 2.3 SET

L. SW2..ON: NON COMPATIBLE | consoLE ‘ PROGRAM DECKS
) Lot OFF: COMPATIBLE SWITCHES : -

Tp "SW3 OFF: PROG ON CARDS | -

. ON: PROG ON TAPE .
SWh OFF -

SEE SECT \ .
2.4 OF O1PAL’
NANJAL

1620 DIPAL
PROGRAM

1 oo emosm | procran
PROGRAM. . f o IR TS NAME & DUSK | - CALL CARD:
STORAGE -\ .t © . ] STORAGE LIS

| NG
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4.7 . SYSTEM OPERATION

: RUNNING PROGRAMS UNDER MONITOR CONTROL SEE SECT 3.2
FOR MANUAL CONTROL SEE SECT 3,1

» 3400036 00701
HONITOR MONITOR CALL 533?333 ggggg
CALL CARD INSTRUCTIONS | 001000 162 00100

 MODE 1S RUN

TYPEWRI TYEN : C

INSTRUCT TONS INPUT 182 TY  (FOR TYPEWRITER)
. CD {FOR CARDS)

PT (FOR PAPER TAPE)

OUTPUT 1S;. TY (FOR TYPEWRITER)

EY ) C0 {FOR CARDS)
IN REQUESTED | . R PT (FOR PAPER TAPE)
-~ INFO : NO (FOR NONE)
o Teremirres _ ENTER' STATEMENTS
. INSTRUCTIONS - FOR STATEMENT OPTIONS SEE SECT. 3.2,2 .
. e
—— THPYT WNPYT INPUT
B CCNTROL STATI CONTROL STATE gga;&ehs;lrt
MEAT VIA TY, ENT VIA CD, .

- oUTPUT
CONTROL STYAT
X MENT 7O CD,
PROCESS
DipPAL
STATEMENTS

DEPRESS
620 RESET
INSERT
R&S
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2 _»o STORING PROGRAMS oy DIPAL

b The DIPAL Momtor is avaﬂable in elther card or tape versions.
. While the procedure will vary slightly depending on which version
. is'used, the user is able to store card or paper tape programs ’m,
 DIPAL using either version. Programs can be stored in DIPAL -
' either right after the Monitor program is loaded or an ADD mode
. is provided in the Monitor which enables the user to store pro-
- 'grams at any tlme or to replace programs previously stored.

: Pny program stored in DIPAL must have assxgned to it a four
.+ digit DIPAL name. Also; certain "linkage" instructions must - =
 be added to the program to provide communication between the ;
- program and the monitor. Most 1620/1710 diagnostic programs
.. have been modified to include a name and the required linkages.
..~ Programs that have been modified in this way are called DIPATL,
" compatible programs. A list of the available compatible pro-
' grams together with the names assigned these programs is
~included in Section 6. To store programs which are not DIPAL
i 'compatlble, follow the mstruc’uons for non—compdtxble programs.

.‘_,Any twme a program is stored in DIPAL, the DI’PAL name assmned
“to that program and the file address at which it was stored will be
. typed on the console typewriter This is the Library List and it~ =~
- should be saved for future reference This list is further explained
in. Sect1on 2.5,

g Using the Card Version of the DIPAT, Monitor

S e-DiSk Pack ~ Placea previously addressed Disk Pack . .~
Tt ‘ © (usually the CE Disk Pack) on Disk Drive ~
O (If not addressed, use DT 0020 to .
address the pack). SR

= -,__':I.‘-,‘oed'Monitor ' Place the DIPAL Momtor program, m the o
v card hopper and press LOAD '

‘.Check watches ' Set to program

el MONITOR LOAD WILL BE PUNCHED ON THE 1622

,CARD PUNCH - o
' One card will be punched. This card is
the MONITOR LOAD card Label and-
‘save this card. -

L I\/[ONITOR WILL LOAD TEoT ON THE 1311 '
PLACE DIAGNOSTIC PROGRAMS REHTND MONITOR IN
~CARD STACKER = =
REFER TO PROGRAM DOCUS\/[ENTATI’)N TO BE SURE
PROGRAM IS COMPATIBLE
SW2 OFF IF PROGRAM IS COMPATIELE

o All 1620 II proyrams except DT 0100 are
compatible. Other compatible programs . -
are identified by a DIPAL name on the title
page of the program documentatmn
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2.2

SW3 ON IF PROGRAM IS ON PAPER TAPE
OUTPUT IS Keyin CD
' A program call card will be punched

after each program is loaded. SAVE
THIS CARD. For its use, refer to

Section 3. 1.
Non-Compatitle To store non-compatible programs in
Frograms DIPAL, turn Switch 2 on and go to
SevtLO'ﬂ 2 4

Compatible Card ' To store compatitle card programs

Programs both Switch 2 and 3 must ve off. Place
programs in 1€22 read hopper and
press 1622 start. All programns will
automatically be loaded into core and -
stored on the file.

| Compatible tape  To store compatible paper tape pro-

programs rams, Switeh 3 must be on and Switch
off. Loading instructions will be
printed on console typewriter.

Note To store ca:rd programs after storing
tape programs, turn Switch 3 off.

. TTOrs To recover from an operational error,
refer to Section 4.

~ Using the Paper nge Version of the DIPAL Monitor

Disk Pack Place previously addressed Disk Pack
(usually the CE Disk Pack) on Disk Drive
0 (If not addressed, use DT 0020 to address

the pack).

L.oad Monitor Place the DIPAL Monitar program on the
v paper tape reader. Key in 360X 00300

Check Switches  Set to program

- MONITOR LOAD WILL BE PRINTED ON TYPEWRITER .

' MOWOR WILL LOAD DIAGNOSTIC TESTS ON THE 1811
. WHEN MONITOR HALTS WITH A 48 IN THE OP REGISTER
- PLACE THE DIAGNOSTIC ON THE APPROPRIATE INPUT

DEVICE AND LOAD INTO CORE STORAGE FOLLOWING

- INSTRUCTIONS IN THE PROGRAM DOCUM&N’ISATION
- sw2 OF‘F IF PROGRAM IS COMEA TIBLE®

. All 1620-I¥ programs except DT 0100 are
compatible. Other compatible programs
are identified ty a DIPAL name on the title
page of the program doc umentation
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2.3

OUTPUTIS  Keyin: CD (¥ ro 1622 - key in TY)

A Trogram Call Card or series of
ustmction.s will be punch ed/printed
after each program is loaded. SAVE -
THESE CARDSANSTRUCTIONS. For
their use, refer to Section 3 1.

Non-Compatible To store non—compatule programs in
Frograms DIF AL, turn Switch 2 on and go to
Sectzon 2.4.

Compatwle Card To store compatib Ie card or tape pro-

or Tape Frograms grams, use standard lozding procedures

o not clear core.

Errors To recover from an operational error,
~refer to Sectmn 4.

'To Add Pro a.ms to the DIPAL L1bra.ry or Replace Programs

Alread m t Already in the Library.

- Disk Pack Place the DIPAT Disl' Fack on Disk

_ Drive 0. v
Call Monitor -Use the Monitor Load Card to call -the

DIPAL Mornitor into core storage. If
using a tape syste:r, key in:

340008600701

360008€00702

490100000000
001000 16270100

Check Switches  Set to program

Delay There will be a delay due to the running
of the header test.

- MODE I.; " To select the ADD mode, key in ADD
'SW1ON TO REPLACE PROGRAM

If SW1is turned on the Monitor will
‘request a sector address at which the'
next program will be stored. Using

- this option, any previously stored pro-

- grams can be replaced with an updated

- program having the same DIPAL name -
or with a new program having a different
DIFAL name. With Swl off, the program .

© will be stored-starting. at-the.next-avail- —
able cylinder. :

Page 8
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; swz OFF IF PROGRAM IS COMPATIBLE : '
_‘swe ON IF PROGRAM IS ON PAPER TAPE (Card Version only)

: OUTPUT ]'.S f . This message requests the user to
~ specify an output device for Program
o Call mstruc‘clons

) ‘Card System  key inCD
Tape System  keyinTY

SECADD - E® replac ing a program (SW1 on )the -
T ©.  sector address of that program must o
- be entered -

This address is glven on the L1brary
~ List generated during loading (for
“explanation of format or instructions
go% )generating a new list _see Section :

- Note To terminate program replacement
o " disregard the last request for SEC ADD, .
press RESET and turn SW1 off. " Additional -
programs can then-be added starting at -
" ‘the next available cylinder in the Libra.ry

,;‘Non-Compatible To add non-compatible programs, turn
‘ Progra.ms o SW2 on and go to Section 2. 4 ‘

: COmpatlble Card ,To add compatxble card programs, SWZ 0
’ .Progra.ms .. and 3 must be off. Use standard card -
L ;. loading procedure - do not clear core. o

" Compatible Tape " To add compatible paper tape prograins,

_' Programs S SW3 must be on and SW2 off. Use standard
P : - paper tape loading procedure - do not :
' clear core. - v R
Errors - To recover from an operational error,

refer to Sectlon 4

. To Store NON-COMPATIBLE Programs

| iFolIow the DTPAL Store or Add procedure un’al d1rected to i
“this section. , s

-.'Load Program in= Use standard load procedure for that
to Core Storage program, card or tape (do not clear

- core). The program must not exceed
- ' core location 17999

“ADD LINKAGE = Non-compatible progra.ms lack the R

T . program linkage necessary to communi=- " - -

. cate with the Monitor, therefore, torun = -
under Monitor Control, this lmkage must %

’ Page 9
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be provided before the program is = -
- - stored on the Disk Pack. If the non- .
‘compatible program is to be run only
under manual control no linkage 1s ‘
required .

To add the 11nkage, in place of tl"'a ’

HALT at the end of the program, insert

a branch to some available core location

less than 17952, At that loca'uon, msert
- the followmg instructions:

45 YYYY 18117
, 49 18000 00000
YYYYY 48 00000 00000 o
49 START of program -

Where 18000 and 18117 are addresses
in the Monitor program, YYYYY is the
- address of the HALT in this sequence
-of instructions and START is the starting
address of the non-compatible program.

EXAMPLE ' ' Assume the last mstructmns in the program[
- ' -are as follows

02000 46 01000 00400 T.OOP TEST. ‘SW4 |
02012 48 00000 00000 HALT |
102024 49 01000 00000 GO TO START
02036 12 34567 890 . DATA -
| 334445 <

I storage si)ace is available at addréss
16000 the hnkage mstructions could be '
-added as follows

“a.  Change the Halt at 02012 to 49 wooo ooooo
‘b At16000 enter:

~16000 45 01000 18117
16012 49 18000 00000 -
716024 48 00000 00000
. 16036 - 49 01000 00000

;tﬁ‘ﬂ‘-"ﬁfﬂﬂh.~>‘ru-—‘;>:-~-ﬁ-u‘ -------------------- .

:‘Retum to i B'farich' to 18006'
: Monitor Control

FIRST ADDR.ESS ; Key in the START address of the non-
compatlble program. :

Page ‘1,0
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L 4 CHAR NAME FOLLOWED BY RM

Key in.an umque four character name -
for this test. Any alphameric characters
except the Record Mark and Group Mark
can be used

Note 1. Follow the above procedures for each
B ‘non-compatible test to be loaded.

2. To next load compat1b1e tests, turn
SwW2 off .

To recover from an operational error,
refer to Section 4 .

2.5 "ThewDIPAL Library Listing

251

Listinq Description

- During DIPAL storage, the DIPAL name ard disk
- storage address of each program stored is printed

on the console typewriter. When adding programs
to the library, a list is also printed of names and

addresses of those programs which are added

i kIn this list ‘the disk storage address of the program .

is given as a disk control ield. The form is as

k o follows _ o
NAME A BBBBB "ccc -'ooooo

where A is the drive code” '
BBBBB is the first sector address _
CCC is the sector count - »

.. If output to the typewmter is requested durmg DIPAL...
- ~Load or ADD operations, Program Call instructions -
" will also be typed for each program loaded.. These

instructions will appear on the Library List immed-
iately following the program name and disk address.

- This series of instructions can be used to call the .-
- program directly from the DIPAL Library mdependent

cof Monitor Control.

To Obtain a New Lxst

~Call Momtor Use Monitor Load Card or key in

34 00036 00701
36 00036 00702
49 01000 00000
001000 182 00100

. Delay .b ‘There' wm be a delay due to the runmng".v

of a header test.

""A;MODEIS Key in: LIST
Page 11 PN 2172363 EC ‘41251'4



3 0 R.UNNING PROGR.AMS STORED IN DIPAL

. Manual or Monitor Call Control. Under Manual Control, each
. program is-called into core by its own read file routine. This
routine must be read into core through either the console type-

_© writer or the card reader prior to calling each program. Using
Monitor Control any series of programs can be requested. Each

.. program called will run the number of times specified by its con-. - -
D _}rgl statement then the next program in the series will be called G

. Into core. :

,3.__1: "5'" Manual Control

_Any program stored in DIPAL can be called into core
- storage by a read file from the cylinder on which that
program is stored. As each program was stored in
- . DIPAL a read file routine for the program was either
" ‘punched on a Program Call Card or typed as part of the =
Library Listing. Any program stored in DIPAL can be = -~
called directly into core stcrage by the Call Card for
“that program or by typing in the appropriate read file
_ routme

... Call Card .. To call a program asmg the Program v
s o w0 Call Card, place the Monitor pack on
Disk Drive O then load the Cail Card.
_ The program will be read into core :
.- storage, then a branch will be executed.
.“to the program START address.

 Typewriter To call a program using the console ,
o :typewmter, key in:

340003600701
360003600702
490000000000
ABBBBBCCCO00000

* Where ABBBBBCCC is the DIPAL
address of this program as given in
the program listing.

A is the Drive Code T
BBBBB is the Sector Address
~ CCC is the Sector Count '

... Hnot using ' “The Disk Drive Code must corresjjond" i
T Disk Drive 0~ tothe Disk Drive on which the pack is
T ] - located. L

Drive Code Disk Drive No..

]
xlvcnood-
WO

© . Page 12
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3.2

Monitof Control

Any program or group of programs can be run under

~“monitor control. Programs can be run in any order aﬁd
can be looped either individually or as a group.

- Each program in DIPAL is identified by a four digit name.

To run a series of programs under monitor conirol, the

 DIPAL name of each program must be entered as a Control -
. Statement. Statements can be keyed in on the console
- typewriter or frequently used statement sequences can be -

read in from cards or paper tape. Provision is provided
in the program to conveniently punch these cards or tapes.

N _-3'.. 2.1 Monitor Control Set Up Procedure

Disk Pack  DPlace the DIPAL Disk Packon = -
‘ R - Disk Drive 0. Manual control
must be used to run from any other

- drive.
: Call : o Use the Menitor Load Card to call

Monitor the DIPAL Monitor into core §
: : . storage. This card was punched - -
when the DIPAL, Monitor was
loaded onto the disk pack

If using a tape system, key in:

340003600701

360003600702

490100000000
~00100016250100

- Header Test Before the monitor program is read
~ .. . into core, a test is made of all :
. functions required by the monitor. -
'~ This runs approximately:

16201 - 30 sec.
1620 II - 8 sec.

_ If a failure is detected by this test,
.. refer to Section 5 for squested :
servxce procedures

_'MODE IS To select the run mode, keY in RUN-

INPUT IS =~ This message requests the user to
SR R  specify the input device from which
- the control statements w111 be REERE

- entered

Y'Pé'ge'A13‘
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~ OUTPUTIS

Options . Keyin -

Typewriter = . .- TY
Card Reader- ' CD-

Paper'Tape © .. . PT (after
o ’ - loadmg tape)

'This message requests the user . o

_to specify one of four options:

_Options  Keyin:
~ a. Punch Control S
S Statement Cards . CD
Q'b Punch Control N _
‘ Statement Tape PT
- ¢. List Control o
~Statements W TY
d. No Output B .No

- .With this option the user can

simplify future set up by punching

- control statements on card or tape.

"ENTER

- STATEMENTS: _
- - the a_ppropriate control statements. L

The user is requrested.to specﬁy
the programs to be run by entering . - -

The basic control statement is the

- DIPAL name. This is the four diglt
- name used to identify the program -

' Typewriter
' Entry -

- ‘Card Entry .

B

Page 14

in the Library Listing. ¥or other-
Control Statements and statement:

- options refer to Control Statement

Opt1ons, Section 3 2.2.

To enter control statements from tbe .
typewriter (TY keyed in followmg cs

INPUT IS):

a.. Key in statement (no spaces o
allowed) -

' b, Press R-S after each statement

c. After last statement key in.
GO

. To enter control statements from

cards (CD keyed in following INPUT-

a. Place cards in 1622 read
' hopper ,

 b. Press 1622 START

PN 2172363
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i '"Tépe--Entr'y'(  To enter control statements from

' Programs been execute

3.2.2 S
" \nile the basic control statement is the DIPAL,

paper tape (PT keyed in followmg
INPUT 19):

If tape was not previously
loaded, the 1620 will hang
with a Reader-No-Feed. To-
recover, mount the tape,
then branch to 10, 000.

To Bypass a  Any program can be bypassed aiter
. Program it is called into core by branching

" to 18000.

To Call More When allvprograms requested have.

the message ENTER
S'I‘A’I‘EMENTS is typed. A new
sequence of statements can then be
entered.

v‘To Correct IHa typing error is made:
-Errors ‘

Turn Switch 4 on

Press R-S

Enter corrected statement
- Turn Switch 4 off -

PreSs R-S

'Ppéﬁy'

.;If error message is typed

Check Section 4 for explanatlon S
.of error. L

Press START :
Enter corrected statement
'Press R- S _

paeg P

Control Statement Op‘ tions

- -name, additional statements are available to

increase the versatility of Monitor Control.

_Option . Cdti’croliStatemeﬁt

7Lq§p a" Program Follow the DIPAL name with & coma

- and any number between 1 and 99999. _

- The requested program will be executed
. the number of times specified before = .

 the next program is caned mto core..

' Example ' DTll 25
e DTIT
. GO

: ,Page 15 :
PN 2172363 - o
< EC 412514 - oo




'}Op'tion' o Control Statement
‘ Note' DT 0018 can not be looped.

Loop a series of Follow the last test name in the :'

- programs - . series with the statement LOOP, .~ =
oo - v n, Where n is any number between R
1 and 99999
Example. 0101
o . 0102
‘ 0103
LOOP, 10
0104

The test series DT0101, 0102, and
0103 will loop 10 times before
D’I'0104 is executed

. Note: = Loop statements must be separated' o
B by a GO statement.

" To halt after - Enter the statement HALT. The
. any program .. - computer will halt with the last
~©  executed program still in core.

Example: DT 11
| ~ DT17, 5

- HALT

DT 18

GO ‘

After running DTOO11 five times,
 the computer will halt with DT0017 .
still in core. Press START to call -

- and run DT0018. ‘

“~-Torunall - Enter the statement ALL All
. programs ~_programs in DIPAL will be executed
e Lo " once in the order they were stored
~in the library. ALL must be the
first instruction in the control
sequence. GO is not required
followmg ALL. -

3. 23 ’ Control Statement Input From Card or Tape

Set up of frequently run test sequences can be sxmphﬁed
by placing the control statements for those test sequences
.on cards or paper tape. Control statement cards or
~ tapes can easily be prepared any time a sequence of :
~ statements is entered during the RUN set up procedure

032,38 1 To generate Control Statement Cards or Tapes

CDorP

FolloW1 % the message OUTPU'T IS key in
© Page 16 PN 2172363 rc u1251u e ’



3.2.3.2 To enter statements froza Cards or Tapes

Following the message INPU'I‘ IS key in
CDor PT .

Note: If entering from tape, mount tape before
. continuing. ¥ the tape is not mounted
before the message ZWNTER STATEMENTS
is typed, the 1620 will hang up with a
reader-—no-feed To recover, mount tape
then branch to 10, 000.

3.2.8.3  Toget a typewriter listing of statements
: entered via card or paper tape

Following the message OUTPUT IS: key
inTY

3.2.3.4  Stacking Control Sequences

When entering statements from card or
paper tape the statements will read in
until either a GO command is encountered
or the monitor execution area isfull.

- After all tests have run the message ENTER
STATEMENTSE is typed and the program
will immediately attempt to read additional
statements from the designated input device.
This feature 2llows you to stack statement
sequences, each sequence separated by a
GO command, or to stack an unlimited

-number of statements without exceeding the
capacity of the Monitor program.

Page 17
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4.0 RECOVERY FROM OPERATIONAL ERRORS
4.1  Typing Errors |

If a typing error is made when entering any requested
“information in either the store ox run. modes:

a. 'I‘urn switch 4 on
b. Fress R-S ‘

c. Key in correct data
d. Turn switeh 4 off
e. Press R-S

4.2 - Loading Lrrors

If an error, a parity check for example, should occur
while loading a program into core:

a. If this error is detected before the program is
' stored on the file, just reload the program.

b. If the program has been placed on the file (in
this case the name and address of the program
will have been typed on the program list) continue
loading programs. Replace the bad program later
using the Add operatlon

4.3 Error Messages

Each reading or writing operation performed by the Monitor
-is verified. If an error is detected, an error message will

be printed out on the typewriter. Also, each DIPAL state-

ment and control function entered during set up of STORE

or RUN operations is examined for proper format and correct

order of input.

If a file operation results in a file check, the monitor pro-

- gram will automatxcally re-execute that operatxor No
operator action is required to correct this error. I,
however, the error is due to improper entry of a control
statement or other illegal operator action, the computer
will HALT. To continue, press START and re-enter the
statement in which the error occurred.

BROO2 : Read-back check for either a read or write
disk operation.

- EROO3 Format error: a Dapal Statement is fomated
: improperly or out of sequeme.

EROC4 More than one LOOE:statem
~ ~ entered. (LOOP statements
_separated by 2 GO command. )

has been
«%év,,m_v,. -

ERO05S Mot Used.
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E_r_,;gg Messages/Reason {continued)
EROO6

BROOT

ER008

ERO1O

ERO11

ERO12

ERO13

ERO14

ERO15

ERO16

n

(@)

ERO17

5‘“;3 19

NAME statement contains more than four ‘
alphanumeric characters.

An illegal statement has been entered This f
is probably the result of mis-spelling or -
referring to a program name improperly

No more cylinders are availatle on the
Customer Engineer's disk pack to accept

new programs.

LCOF statement contzins more than ten
characters. ,

A read-back check error occurred when ,
Monitor Control subroutine attempted to
write itself on the 1311 durmc the mmu
loading operation.

A read-back check error occurred when
the Load add sutroutine attempted to write -
itself on the 1311 du.ring an initial leading
operation.

A read-back check error occurred when
the Run subroutine attempted to write '
itself on the 1311 during the initial loading
operatlon ‘

A read-back check error occurred wuen
the subroutines required by the DIPAL
statements GO, LOOP, or NAME, wese
written on the 1311 during the initial loading
operation.

A read-back check error occurred when the
updated areas of Monitor Control subroutine

- were written on the 1311 during the initial

loadi.ng operation. The updated areas contain |
the disk control fields of the RUN and Monitor
Control subroutines.

A read-back check occurred when the math

- tables were written on the 1311 during the

initial loading operation.

If replacing programs, then the. aperator :Ls
attempting to replace programs that are not .

. loaded .
A read-back check occurred when. the math

tables were read from the 1311 ai‘t‘er a
Monitor call.

PN 2172363  EC 412537



'Errur Messaggs/keasan (aentinueé

ERO18

ERO19
‘ERO20

_ER022

ER023
ERO24
ER025
'vgaozs

ERO27

ER110

A readuback;chaLk error occurred when reading
from the 1311 those subroutznes requlred hy a
DIPAL statement.

No comma 1n the LOOP statement.

The last core pmsitionvai»a program written into
core storage exceeded location 18000, (This con-
dition has clobbered the Monitor program; use ADD
mode Section 2.3 tc restart, )

An ALL statement is nn@ruperly use; the ALL state-
ment was entered followang a statement other than
GO.

Name statement with loop control contazns more

“than 10 characters. o

Xliegal character in numbar field of LOOP state-

Illegal character in number field of NAME state»
ment., . v .

An address check occurring when fhe’header test
is reading Monitor Control subroutine from the 1311.

'An address check occurrved when the Header Test

attempts to write itself on the 1311 -‘during the
initial 1oading operatinn

A read-hack check accurred when the upﬁated por-
tions of Monitor Control were written on the 1311.
during initxal load time.

Page 20
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5.0  HEADER TEST

When the DIPAL Monitor is called 1t is preceeded into core by
a fault.detection test. This test, called the Header Test, checks
the operation of those 1620 functions which are required by the
DIPAL Monitor. This test will loop 100 times before transferring
- control to the monitor program. Since this test is not intended to
be a trouble shootmg tool, no switch control options are avuilable.

5. 1 : Header Test Error Procedure

If a failure is detected by the header test, the program _
will either hang up or type an error message Since this
test is not designed to be a diagnostic tool, the CPU diag-
nostic should be called from DIPAL before attempting

to continue. To call this d1rect1y from the disk file, use
‘the Program Call Card or type in a read file routine as -
described in Section 3. 1. v

5.2 'bTo Trouble. Shoot Using The Header Test

The header test cons1sts of a series of short routmes

In each routine, a single function is performed and .
‘checked. If an error is detected, the program will type

a message and HALT at the end of the routine in which ‘
:the error was detected.. The MAR register will contain
the' Q11 address of this HALT instruction. Using this _
address, the specific routine detecting the error can be
located in the header test listing (the HALT is the last
‘instruction 1n each routme)

’The first mstructmn ina test routme is 1dent1f1ed by an
SPS label of the form RXX or RXXX. This instruction is
followed by a comment descr1bing the test performed by
that routine. v
’ i1£L‘xa,nlpde. X R4B BD *+60, DT+4, , -
‘RCTY
“WATY ER04 _
WATY D80
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5.3 HEAbBR.LréTiNG  

:"00010*

- 00460 ERO1

' MONITOR HEADER TEST

BELOW 18 A TABLE FOR SYNTHETIC COMPARE

: 00020*0&&’*#*&6
ooozo*-»

000408,

000504 - o
00060 DORG
00070 .- o DSC -

KWOOOBO;{T,,'.;OSC

“ 00090 - DSC-

- 00100 ©.pSC
00110 --= - - DSC -

100120 - DSC

00130 - DSC

00140 DsSC
00150 DSC .

. 00160 DSC

00170 A DC
‘00180 - DC

- 00190 B > [
00200 DC

1 00210% ,
00220 “ DORG
00230 . DC

00240 - - - .- DC

. 00280% . .

00260 _ DORG
00270 SUM  DSC
00280% -

00290# '
00300 - DORG
00310 RTO1 - NOP

00320 B
00330 - ~ RCTY

" 00340 WATY
00350 . NoP
00360 B

100370 - RCYY

00380 WATY

100390 NOP

. 00400 B8

00410 - RCYY

T 00420 ‘ WATY
00430 B

00440% - -
00450
DAC

00400

1019999999990
1050099999999

1059009999999
1059900999999
10+9990099999

1099999009999

10+,9999900999
1059999990099
1099999999009
1059999999900
10,0123456789
1o

1!
6009’0

»20098765632109876543210

00440

00400 -
00400
00410
00420
00430

00010 -
00010
00010
00010
00010
00010
00010 .
00010
00010 -
00010
00010
00001
00020
00001 ..

00450
00460
00470
00480
00490
00509
00510
00530
00531

00600

50;07777777777077777777770777777777707?77777777077777

00800

35000000000000000000000000000000000000
- ROUTINE 01 -
TH!S ROUT!NE TESTS NO OPERATION Aaly.

01000 -
*+260p9

*#436090
ves -
EROlsss

¥4+2409004,

‘ *+3690Q'>

$99

EROlose

*4266RM-0 -

#436999
oo

EROlcgf

" RT024+4»
" CONSTANTS FOR ROUTINE 01
119NOP FAILED®

CHECK NOP LIKE BRANCH (49)

00649 00050

',509777770777777777707777777777077777777?7077777777770

00699 00050
00800

00800 00035

- 01000
OR BNI (4T
01000 41 01024

01012 49 01048

. TYPE NOP LIKE B (49) OR BNI

TYPE NOP LIKE BI (46)

" CHECK NOP- L!KE BOD (43). BNF (44)

TYPE NOP LIKE BD (43)s BNF

Page 22
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01024 34 00000
(47)

01036 39 01157

,CHECK NOP LIKE BRANCH INDICATOR (46)

01048
01060
01072
01084

41 01072
49 01096
34 00000
39 01157
OR
01096 41 01120
01108 49 01144
01120 34 00000
(44) OR BNR

01132 39 01157

01164 49 01178

00000
00000
00102
00100 -
00900
00000

00102
00100

BNR (45)

03339
00000
00102

(45)

00100

00000

- 01157 00022



00720

~f>oosso :
00870

- 00470%

. 00480% .
00490 RTO2 -

00500
00510
- 00520

- 00830 -
00540
00550
00560

- 00570

00580

..00%9%0
00600 .
400610'

00620 R2ERY -
. 00630%.

006608 -
. 00650 RTO4
00660

© 00670
- 00680
00690

- 00700%

-00710 R&4A

00730

- 00740
- 007%0. -
/007608

00770 RAB .
00780

. 00790 .

. 00800
00810

. 00820%
| 00830 R4C

: 00840
. 00850

- 00880%
00890 RaD

00900

©.00910 .
00920
00930
00940%

00950 ReE

00960

. 8D

'BD

CRCTY aes

-BCh -
BNCa

" RCTY

WATY
H

- B
. BNCa

© RCTY
~WATY
“H

8
DAC

%+ T2090

RTO4sss

RZERloo

RXA

RTOGs s s
424999

- RTO&»s ¢

R2ER1ss
[ X X 2
RTO4sys.

ROUT!NE 02

BI (46) ON SWITCH &

BNI' (47).ON SWITCH &

 THIS ROUTINE TEST BI(46) AND BNI(&7) ON SWw 4

 BNI (47) ON SWITCH &

’

ROUT INE 04

CONSTANTS USED IN ROUTINE 2
1698 ON SWe FAILED'

Boruxs ROUT INE resrsBaRAncn ON DI

RCTY

U WATY
S WATY
H
~ BD-.
- _RCTY

WATY

. WATY

8D
RCTY

WATY

~ WATY

. ReETY
WATY
MATY

- 8D
RCTY

L WATY
- WATY

#460

'TY) :
ERO&o oo

oDTes

D10ess -

se

’*60vDT+29v‘:.

'5
ERO&4s 90
D204 ¢4

000“‘"’

§+60'DT

99

05”

EROho;of,Aif“vﬁ

PILITY R

YY)

'*60;Df4600

1 2 2]

ERO&- -

DBOood  

BRI

*+6O¢DT0700

(X2

ERO&o sy

[ XX B

: “*Qoobffboc

DlEsss

CH ON DIG
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6
1

I
T

T
ON

.

3
A

01178

01190

01202
01214
01226
01238
01250
01262
01274
01286
01298

~. 01310

1 00D

01323

01354
01366

01378

'BRANCH ON DIGIT ON-A 2 0DD
BRANCH ON DIGIT ON A & ODD

‘DRANCH ON DIGIT ON AN 8 ODD

01390
01402

01414

. 0l426

01438

- 01450

01462

01474

01486

01498
01510
015<2

01534

01546

01558
01570

01582

BRANCH ON DIGIT ON A 1 EVEN

01594
01606
016138

. 01630

BRANCH ON DIGIT ON A 2 EVEN

01642

01654

‘-o;esa

46
47
34
39
48
49
47
49
34
39
“8

49

01250.

01354
00000

01323

00000
01354
01274
01354
00000
01323

00000
01354

00032

01416

00000
02155
02267
00000

0l474
00000
02155

02279
00000

01534

00000

02155
02291
00000

01594

00000
02155
02303

" 00000

01654

00000

02155

02315
00000

01714
00000

00400
00400
00102
00100
00000

00000

00400
00000
00102
00100

00000
00000

02135
00102
00100~
00100
00000

02137
00102
00100

00100
00000

02139
00102
00100

00100
00000

02141
00102
00100
00100
00000

021642

00102
00100
00100
00000

02144
00102



00970
00980
00990
01000+

01010 R&F

01020
01030
101040
01050 -
| 01060%

01070 R&G

01080

01090
01100
01110
01120% .

01130 RaH

01140
01150"
01160
01170
01180
01190%

101200 RAT

01210

01220 -

01230

01240
01250

012609

01270 R&J .

01280,
01290 .~
- 01300
01310
01320 .
01330% -

01340 R4K

01350 -
01360
01370
01380
01390 -
01400
014104
01620 DT
01430

H

 WATY

. 8D
T WATY
" BD

WATY.

5"80

.ER040;b

EC 412514

| 01678 39 02155 00100
- WATY D2Ewss 01690 39 02329 00100
H o e 01702 48 00000 000QO
. BD  #4609DT+11es  BRANCH ON DIGIT ON A & EVEN , *
R— : T 01714 43 01774 02146
CORCTY see e - 01726 34 00000 00102
T WATY ERO&sss 01738 39 02155 00100
_ WATY D&Eses = 01750 39 02343 00100
R TY) - 01762 48 00000 00000
-BD - #4804DT+13y BRANCH ON olslt ou AN 8 EVEN
. N : 01774 43 01834 02148
CRCTY o o 01786 34 00000 00102
. WATY EROAs9» 01798 39 02155 00100
_WATY DBEs s, 01810 39 02357 00100
H o eee S 01822 48 00000 00000
#4246DT+1500 BRANCH DIGIT ON A 0 EVEN uxru A 7 IN ODD
S ' : 01834 43 01858 02150
R&Tssy .. 01846 49 01906 00000
RCTY o990 = - - 01858 34 00000 00102
EROSess - 01870 39 02215 00100
WATY DOT0 01882 39 02371 00100
veo 01894 48 00000 00000
~¢42k.07+5.._ ;BRANCH DIGIT on A 0 'EVEN WITH AN 8 IN 0ODC
S e 01906 43 01930 02140
N RéJoos. 01918 49 01978 00000
~ RCTY o9 01930 34 00000 00102
- WATY EROSess 01942 39 02215 00100
D080sss - 01954 39 02407 00100
H O eee o o 01966 48 00000 00000
#4243DT+18v9  BRANCH ON DIGIT ON A O ODD WITH A 7 IN EVEN
- o A e 01978 43 02002 02153
~ R&Koeos 01990 49 02050 00000
- RCTY s0e - 02002 34 00000 00102
" WATY EROSees. 02014 39 02215 00100
WATY DOT7Esss 02026 39 02445 00100
e S _ 02038 48 00000 00000
- BD  #+244DT+149s  BRANCH ON DIGIT ON A O ODD WITH AN 8 IN EVEN
o : R ' . 02050 43 02074 02149
B RTOSess 02062 49 02518 00000
RCTY 990 02074 34 00000 00102
"~ WATY EROSsss 02086 39 02215 00100
" WATY DOBEesss. 02098 39 02481 00100
H oy 02110 48 00000 00000
RTOSs 00 02122 49 02518 ooooo
, CONSTANTS USED IN ROUTINE 04 : :
DC 2401 , 02135 00002
‘DC. - 18,020408102040800770 . 02153 00018
.Page 24 "~ -
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01440 ERO&
01450
01460
01470
01480
01490
01500
01510
-~ 01520
01530
01540
01850
01560
01570 DOSE
01580%

. 01590%

.D1E
D2E
D&E
D8E

0070
‘0080

' 01600 RTOS

.01610

01620
01630 -
01680

1 01660 RSA
01670
01680

01690
01700

EROS
D010 .
020
D40
D80 . ..

DOTE

DAC

.
. 01650% |

.01710*7,4 RGN

01720 RSB

01730 .
01740 - .-
01750

01760

. 01770 .
01780%

01790 RsC

01800 -
01810
01820
01830
01840
01850
. 01860%
01870 FT
' 01880 EROS

©..01890 ERO?
01900 EVEN

- 01910 00D

019208 .

oC

H

'30s BD

(43) DID NOT BRANCH ON A ¢

'EC 412514

_ Q215%% 00060
.-DAC 269 BD (43) BRANCHED ON A O ' 02215 00052
~DAC . 691 ODD? - 02267 00012
DAC 642 ODD? 02279 00012
-DAC  694& ODD? 02291 00012
DAC 6+8 ODD! 02303 00012
"DAC . 79l EVEN? 0231% 00014
‘DAC T2 EVENTY 02329 00014
DAC Teh EVEN! 02343 00014
. DAC Te8 EVEN! . 02357 00014
- DAC~ 1BoEVEN WITH A 7 ODD' 02371 00036
~DAC  199EVEN WITH AN 8 ODD? 02407 00038
“DAC 18s0DD WITH A 7 EVEN? 02445 00036
DAC' 19,000 WITH AN B EVEN? 02481 00038
, ROUTINE 08 : :
g THIS ROUT INE TESTS BRANCH NO FLAG {a6)
‘BNF - *#GO'FT—Io;*' _BRANCH NO FLAG ON O EVEN HITH NO FLAG
o : o 02518 44 02578
‘RCTY 900 : 102530 34 00000
‘WATY ERObo9s: - 02542 39 02799
WATY EVENsoy .- - 02554 39 02921
Ceee.. ‘ 02566 48 00000_
" BNF - #4604FT-249¢ j BRANCH NO FLAG ON (o} ODD WITH NO FLAG
. LI 02578 &4 02638
. RCTY 909 : 02590 34 00000
“WATY ERO6y¢y - 02602 39 02799
WATY ODDse s Q2614 39 02931
e - 026256 48 00000
BNF #4244FT=394 .- BRANCH NO FLAG ON FLAG O EVEN .
- e e ‘ 02638 44 02662
B VR5Cd00.5 02650 49 02710 .
T RCTY ses - 02662 34 00000
" WATY ERO7sss. 02674 39 02861
" WATY EVENsoe - 02686 39 02921
H XY : 02698 48 00000
BNF  #4244FTo s _BRANCH NO FLAG ON FLAG O ODD v S
SR o 02710 44 02734
B -RTO6esy 02722 49 02938
RCTY ey o 02734 34 00000
C WATY _EROT99e 02746 39 02861
" WATY ODDsss 02758 39 02931
XX 02770 48 00000
B RTO69ss - 02782 49 02938
CONSTANTS USED !N ROUTINE 05 - ' S
‘ - &9=0000 02797 00004
“DAC " 31e BNF 144) DID NOT BRANCH ON 0 ¢ 02799 00062
: DAC7 30, BNF 1&4) BRANCHED ON FLAG 0 ’ 02861 00060 .
DAC 5OEVEN' 02921 00010 .
. DAC - 44000 : B 02931 00008
BT ‘ ROUTINE 06 R :
Pagefzs s
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02796
00102
00100

00100 -

00000 -

02795
00102
00100
00100
00000

02794

00000 -

00102
00100
00100

00000 |

02797

Q0000

00102
00100
00100
00000
00000



01930%  THIS ROUTINE TESTS BRANCH NO RECORD MARK (45)
‘01940 RTO6 . BNR #+604RM=5s4 - BRANCH NO RECORD MARK ON A 9 EVEN ,
LT ' 02938 45 02998 03334

01950 .. RCTY s9s SR 02950 34 00000 00102

01960 . WATY EROBess 02962 39 03341 00100
01970 " WATY D9Eess 02974 39 €3459 00100

01980 ' H vee 02986 48 00000 00000

019904 = -

102000 R6A BNR #+4604RM-4ss  BRANCH NO RECORD MARK ON A 9 00D :
| S ' 7. 02998 45 03058 03335

02010 . RCTY oo - - 03010 34. 00000 00102
02020 . . WATY EROBsss 03022 39 03341 00100
02030 . WATY D90sss 03034 39 03473 00100
02080 M see o - 03046 48 00000 00000
-020%0% : S

02060 R6B  BNR #+60sRM=3s¢  BRANCH NO RECORD MARK ON A 3 EVEN
o e 03058 45 03118 03336

02070 RCTY 990 03070 34 00000 00102
02080 _WATY EROBsss 03082 39 03341 00100
02090 © ~  WATY D3Esss . 03094 39 03485 00100
02100 © M ves 03106 48 00000 00000
02110« . N k , o
02120 R6C BNR #4604RMgo BRANCH NO RECORD MARK ON A 3 ODD o |

S e ' 03118 45 03178 03339
02130 ° - - RCTY ose o 03130 34 00000 00102
02140 - WATY EROBess . 03142 39 03341 00100
02180 . WATY D30sss 03154 39 03499 00100
02160 - M sey 03166 48 00000 00000
02170% o ‘ '

02180 R6D  BNR #+24sRM-1ss  BRANCH NO RECORD MARK ON RECORD MARK EVEN
c ' ' 03178 45 03202 03338

02180 .- - B R6Eoe s 03190 49 03250 00000 .
02200 “ - RCTY 90 03202 34 Q0000 00102
02210 . 7 WATY ERO9g99 03214 39 03403 00100
02220 .. . WATY EVENsess» 03226 39 02921 00100
02230 . M. eee . 03238 48 00000 00000
022804 ’ : ~

02250 R6E  BNR #4+24sRM-259  BRANCH NO RECORD MARK ON RECORD MARK ODD
S e S 03250 45 03274 03337

02260 . 8 RTOT7ewy 03262 49 03510 .00000
02270 = RCTY »ee. 03274 34 00000 00102
02280 - WATY ERO9s0v 03286 39 03403 00100
02290 . | WATY ODDses 03298 39 02931 00100
02300 - H . ese 03310 48 00000 00000
02310 , 8 - RTOT : S 03322 49 03510 00000
023208 ~ CONSTANTS USED IN ROUTINE 06 o ' S ‘
02330 - - DSC 40993 03334 00004

02340 - - DC TR 03338 00001 .

023%0 RmM . DSC 103 _ ‘ 03339 00001

02360 ERO8  DAC '31s BNR (45) DID NOT BRANCH ON A ¢ 03341 00062

02370 ERO9 "~ DAC 289 BNR. (45) BRANCHED ON A RM ¢ - 03403 00056 .

02380 DYE DAC 749 EVEN? 03459. 00014 .

02390 D90 ~ DAC 649 000D 03473 00012
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02400 D3E

102410 D30 .
024208 . . . .

-02830%
02440 RTO7

02450 -
02460

- 02470

. 02480
- 02490 .
02300
02510
02520
.029%30
02540 .
02550+
02560 RYA
02870 -

.- 02980
. -025%90 . ¢
02600 -
. ozslo_«

: 02620
026304 -

02640 RTB

. 026%0 - -
02660 -
02670
02680

. 02690

. 02700 ,
02710%

02720 R1C
. 0273%0

02780

02750

02760
0271710
02780

027908

02800 RTD
02810
02820
102830
02840
02850
02860
02870
02€80% -
02890 ER3s

80

3%

- DAC
,“DAC

'Ton

- RCTY

WATY

S
RCTY
WATY
. WATY”

- M

TOM
8o

RCTY

- WATY
CWATY
“ .

TOM

RCTY

M
 WATY
" t.

. TOM
- 8D

- RCTY
- WATY

WATY

H
- TOM

80
8
RCTY

C O WATY

WATY

A
8

. 8D -
8

T+3 EVENY

643 0DD*

ROUTINE 07 : .
TH!S ROUTINE TESTS TRANSMIT. DIGIT XMMED!ATE (1%)

’4360701¢90

‘ '0360*+2000

E?AvbOloo L

RTAses
I
ER3%49
[ XX I
XX}
ONEsos
ER3%
vee

V*#2302010'4

8424962090

R7Bose

'X1X)
TWOs e
ER36s90

KIS

b‘+23lﬁplo‘~;

42496409

" R7Coss

XX
FORooy
ER3699 0

999

#42348410,
- Be2446804,

RTDses

L X X 2 B
ATEs oo - ..
ER364s00

[ A A

~+zz..1o.'
#424466700 0

"END7s4s

(A2 ]

ZROs s

ER36¢0¢
XY} ‘

ENDTooe

. TRANSMIT DIGIT 2 TO ODD

~ TRANSMIT DIGIT 4 TO ODD

" TRANSMIT DIGIT 8 TO ODD

TRANSMIT DIGIT O TO EVEN

CONSTANTS USED 1IN ROUTINE 07

~DAC - 290 TOM (15) ACTS LIKE TFM (16)¢
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03485 00014
03#99 00012

'. TRANSMIT DIG!T IMMEDIATE 1 TO EVEN

103510 15 03544 00PO1

'_ CHECK TRANSMIT DlGlT LIKE TRANSMIT FIELD

03522 43 03558 035A2

03534
03546
03558
03570

- 03582

03594
03606
03618
03630

03642

03654
03666
03678
03690
03702
03714

03726
03738
03750
03762

03774

03786
03798

03810
03822

03834
03846

03858

- 03870

03882

03894

03906

03918
03930

- 03942
03954 -

03966
03978

03991

43
49
34
39
48
34
39
39
48

15
43
49
34
39
39
48

15
43
&9
34
39
39
48

15

CHECK THAT 1 WAS TRANSM!TTED PROPERLY .
03594 00601

03642 00000
00000 00102

03991 00100 -
00000 00000

00000 00102
04125 00100
04049 00100
00000 00000

03665 000-2
03678 00620
03726 00000
00000 00102

04135 00100

04049
00000

00100

03749 000-4
03762 00640
03810 00000

00000 00102"
04145 00100
064049 00100
00000 ooooo

03833
03846
03894 00000
00000 00102
04155 00100
04049 00100
00000 00000

000-8

03916
03930
04176
00000
06167
04049
00000
04176

000-0 -
00670
00000
60102
00100
00100
00000
00000

00058

00000

00680 .



02900
02910
102920
102930
02940
02950
02960%
02970
02980
02990
02000
03010

ER36
ONE
TWO
FOR
ATE

ZRO -

ENDT

03020

103030
03040

03050%
030608

03070
. 03080
03090
03100
03110
03120
03130
03140

RTO8

03150 .
03160

- 03170
. 03180
03190

E8A

03200 -

03220
03230

03210

032408

032590 ER3T
- 03260

103270

NO
N8

-~ 03280%
03290+

03300 afov

03310

03320
03330

- 03340

03350

03380

03370 .
033809

03390
03400

- 03410
03420

R9A

b

- DAC.
- DAC

DAC

DAC
DAC
DAC

" TOM
TOM
TOM

TOM
TOM
TOM
TOM
TOM

TOM
TOM
™

- 8D

T0
8o
RCTY
WATY

S WATY

M

RCTY

- WATY
WATY.

H

5
5,
56
6
5¢

Al
A2
A 4t
AN 8
A QY

RTOT+32+0,10

RTO7+3346,10
RTO74+34+0,10
RTO7435+1410
R7A+2340,10
RTB+23+0,10

RTC+23+0410,
RTD+22+7410,

‘35. NOT raausurrreo PRO?ERLY BY TOM ¢151'

: ROUTINE 08
THIS ROUTINE CHECKS TRANSMIT DIG!T (2%)

#447e70»
#459¢090
#423oN09o
®448,60799 -
#423+N80¢ -
EBA,6804
RT0%9s 00 '

ZRQose
ER3Tos0

RT0%00¢

?80

XY
ATEspe
ER3T90s
spe
RT0%¢¢0

INITIALIZE
INITIALIZE
TRANSMIT O

TRANSMIT 8

CONSTANTS USED IN ROUTINE 08

DSC

- DSC

TOM
SF

. BNF
8
- RCTY
- WATY

WATY

M
 ToM

SF
BNF
-

02400
0208'

WAD 9299
WADs0 :
2424 9WAG 0y
ROAspe
299 o
ER38yes
D2Eoe e
toor

'VA9+103bo ‘
WA94leee -
29260WA9+10
R9Bsse

- DAC 370 NOT TRANSM!TTED PROPERLY BY TD (25)'

. ROUTINE 09
THIS ROUTINE TESTS SET FLAG 132)

SET 2 IN EVEN WORK AREA
TEST INSTRUCTION

SET 3 IN ODD WORK AREA
TEST SF .. ..

‘Page 28
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EC 412514

04049
04125
04135
04145
04155
04167

04176
04188
04200
046212
04224
04236
04248
04260

04272

04284
04296
Q4308

- 04320

04332
04344
04356
04368
04380
04392
04404

04416

064286
04440
04452
04664

Q4677

. 04550

04552

04554
04566

-04578

04590
04602
04614
04626

04638
04650

04662
04674
04686

00076
00010
00010
00010
00012
00010

03542
03543
03544
03545
03665
03749
03833
03916

04319
04343

04319

04356
04343
(SLY Y
04554
00000

Oale7

04677

04556

00300
00000

04155

k477
00000
04554

00074
00002
00002

15
32
44

49

39
39
48

15

L1
49

05526

05526

04602
04650
00000
05529
02329
00000

05527
05527
04698
06746

000~-0
000~-6
000-0
000-1
000-0
000-0
000~0
000-7

00007
00000
04550
00607
06552
00680
00000
00102
00100
00100
00000
00000
00102
00100
00100
00000
00000

00002
ooood
05526
00000
00102
00100
00100
0000¢(

00003
0000
0552
00000



03430
034460
03450
03460
03470%
03480 R98B

03490
03800
03510
03320
03530
- 03%60
03830,
03560%
03370 R9C
03580
03590
. 03600
03610
03620
- 03630
03640
- 03630%
03640 R9D

03870

03880
036%0
C3700
03710
023720
03730 -
03740
0373%0%

03760 RSE

03770
03780
03750
03800
03810
03820
03830
038404
03850 ROF -
03860
03870 -
03880
038390
03900

RCTY
WATY
WATY
TOM

SF
BNF

RCTY
WATY
WATY
TOM

SF
BNF

RCTY

©WATY

WATY

TDM

OC

&F
ENF

RCTY

WATY

WATY

- To

SF
BNF

© RCTY
WATY
CWATY

TOM
SF
BNF

RCTY

WAYY

009
ER3Boso
D30s e

se0
WA9e2011

WA999s |, -
#2269WA%0 0
R9Cre0

XX ,
ER38SFee
F2Eoeooe

o

WA9+1930lle

WA9+1o0s

#4260 WAT+1e 0
R9Ds oo

XX ;
ER3IBSFave -
F30see =
veo

LIS RS
lotoRy

WAS9s 0o
#4240WA% 00
R9Eves

XY
ER%Baon

RMEse»
TIN

HA9+] sWADse

WA9+1ses :
*42&9“&941.99
RYFsee

XX
ER385F999
FRMOo e e

eoo

WA9+1o2e 9
WA9+10e0
#4246 eWADE 100
R9Geo s

spe

ER3Boeo

04698
04710
04722
04734

'SET FLAG 2 IN EVEN WORK AREA

, 04746
TEST SF 04758

04770

04782
04794
04806
04818
04830

- SET FLAG 3 IN ODD WORK AREA

; . 064842

TEST SF 04854
' 04866

04878

04890

04902

04914

04926

SET RECORD MARK IN EVEN WORK AREA

34

39
39
48

15

32
YA

&9
34
39
39
48

1%
3z
L4
49
34
39
39
48

00000
05529
03499
Q0000

05526
05526
04794
06842
00000
05601
05677
00000

08527
05527
04690
04938
00000
05601
05701
00000

00102
00100
00100
00000

0000K

00000
05526

00000
00102
00100
00100
060090

0000L
00000
05527
00000
00102
00100
00100
00000

04938 15 05526 00000

04949

TEST SF , ' 04950

Ca962
046974
04986
04998
05010
05022

SET FLAG RECORD ﬁARK IN ODD WORK
05034

TEST SF . 05046

05058
05070
05082
05094
05106
05118

SET 2 IN ODD WORK AREA 05130
- TEST SF 05142

05154
05166
05178

05199 .
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00002

32
44
49
34
39
39
&8

05526
06986
05034
00000
05529
05723
00000

AREA

25

32

44
49
34
39
39
48

05527
05527
05082
05130
g0000
05601
05757
00000

05527
05527
05178
05226
00000
05529

"DEFINE RECORD MARK IN Qil ON PREVIOUS INSTe

00000
05526

00000
00102

00100
00100
00000

05526
00000
05527
00000
colo2
00100
00100
00000

00002
00000
05527
00000
00102
00100



. 04270

03910 -
03920
03930+
03940 R9G
03980
03960
03970
03980
03990
04000 .
04010
040208
04030 R9H

06040
04080 -

- 04060 -
04070 -
04080
04090
064100~
04110% :
- 04120 ﬁ9l

06130
08140
04150
08160
04170
04180
04190

- 04200

08210
04220 WA9
' 04230 ER38
04240 ER38SF
04280 F2E
08260 F30
RME
046280
06290 F20
04300 F3E
 04310%
043208
04330 RTO10
08340 -
04380 -
06360 =
04370 -

04380

04390
0464008
G&QIO ﬂlOA

-8

.’TH

FRMO .

- CF

CWATY
h

 WATY

~ ToM

> f“

O

D20sss

05202
X3 05214
“TOM  WA993s9e - SET 3 IN EVEN WORK AREA © 08226
SF WA9s e TEST SF 05238
‘BNF #4246 5WA99e 05250
" R9MHses - ' 05262
RCTY. 9909 05274
ER38s60 05286
WATY D3Esss 05298
o0 05310
wA901020110_' SET FLAG 2 IN ODD NORK AREA
2 05322
-8§F WA9+1os " TEST SF 05334
BNF *4269"A9+1o0 05346
B R9leee 05358
RCTY o900 05370
WAYY ER!BSFoov 05382
WATY F2099009 05394
90 - - 05406
- TDM 'HA9030110 SET FLAG 3 IN EVEN WORK AREa5613
-8SF HA9000 'TEST SF 05430
BHF #424,WA900 05442
8 RTO10e¢0e - 05454
RCTY so00 T 05466
.. WATY. ER38SFe09 054786
" WATY F3Esep 05490
3. - 05502
B - RTO1000¢ 05514
P CONSYANTS USED N ROUTIN’ 09
DSC 2400 ‘ 05524
DAC 369 SET FLAG (32) DID NOT SET FLAG ON ¢ 05529
DAC - 3895F (32) DID NOT FUNCTION PROPERLY ON ¢ 05601
DAC - 12¢FLAG 2 EVENY . 05677
"‘DAC  11+FLAG 3 ODDV « 05701
~DAC  17+RECORD MARK EVEN® - 05723
-.DAC - 21+FLAG RECORD MARK ODD' 05757
- DAC  11¢FLAG 2 ODD* : 05799
DAC  12+FLAG 3 EVENY 05821
- ROUTINE 10
TM!S ROUTINE TESTS CLEAR FLAG (33)
TOM WA992ee  SET 2 IN WORK AREA EVEN 05844
" WASese TEST CF 05856
BNF >’4600VA900 05868
RCTY 90 O 05880
WATY ER39CF'cof7_ 05892
WATY D2Evoes 05904
H a0 05916
TTDﬂ_7ﬁA§¥iiii§‘SET 2 1IN WORK AREA_ODD. 08928
. Page 30
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~ EC u12514

15

L1
&9
34
39

39.

48

15
32
44
49
3
39
39
48
49

02279

00000

05526
05526
03274
05322
00000
05529
03485
00000

08527

-NSKP
05370
05418

00000

05601
05799
00000

05526
05526
05466
05844
006200
05601
05821
00000
05844

00002 -
00072 -
00076 *
00024
00022
00034
00042
00022 -
00024

15
33
44
34
39
39
48

15

05526
05526

05928

00000
06793

02329
00000

05527

00100

00000

00003
00000
05526
00000

00102

00100
00100
00000

" 0000K

00000
05527
00000
00102

00100

00100

00000

0000L

00000

05526
00000
00102
00100
00100
00000
00000

00002
00000
05526
00102 -
00100
00100
00000

00002



04420
04430
04440
04650
04460
04470 -
04480% -

04490 R108

04500
04510
04520
04830 -
04540
04880
04860%
04570 R10C
04580
04590
04600
06610
04620
04630
04640%
04650 R10D

04660 -
04670

. 04680
04690
04700
04710
04720%
04730 R10E

04740
04750
04760
- 0AT70
04780
. 04790
© 04800%

04810 R10F

04820 .
04830
. 068A0
. 04850
04860
04870

048808

04890 R106

04800

CF

‘BNF

RCTY
WATY

WATY

TOM
CF

'BNF

RCTY
WATY

- WATY
e

" TOM
CF

BNF

RCTY .
WATY
WATY .

TDOM

CF
BNF
RCTY
WATY
WATY

TOM

CF

- BNF
“RCTY
- WATY

WATY

. TOM

CF
BNF
RCTY

WATY
. WATY

TOM

WA9+1ee0

'+so.wA9+1.;

(2 X .
ER39CFooy
D20sey -

R XTI

WA9930 0
WA9ses
#4609WA9 9y
'3 '
ER39CF99.
D3Evss

HA9+1e390
WA9 4199y
#4609 WA9¢] ey
A4
ER39CF oo

D30ves

[ X

WA9+ 20110

WADe 0

- #4609WA9 oy

XX
ER39900
F2Eoss

R X X I

WA9+4142011%

WAS+1s00 ..
0460.VA9+1 ‘
XX v
ER399 9
F20e9ee

'YX ¥

HA903011§ '

" WA99e e

'#600WA9"'
vee -
ER39 4500
F3Eses -

oy

WA9+193s11,

v ﬁﬂ9¢loQ0

seT FLAG 3 IN 00D WORK AREA

- 05940
05952
05964
05976
05988
06000

06012
06024
06036
- 06048
06060
06072
06084

SET 3 IN WORK AREA EVEN

06096
06108
. 06120
06132
06144
06156
06168

SET FLAG 2 IN EVEN WORK AREA

' 06180
06192
06204
06216
06228
06240
06252

SET 3 IN WORK AREA 0DD

SET FLAG 2 IN ODD WORK AREA

: ’ 06264
06276
06288
06300
06312
06324
06336

SET FLAG 3 IN EVEN HORK AREA
06348
06360
06372
06384
06396
06408
06420

06432
064644

‘Page 31 -
PN 2172363
CEC 412514

05527
06012
00000
06793
02279
00000

05526
05526
06096
00000

06793

03485
00000

05527
05527
06180
00000
06793
03499
00000

05526
05526
06264

.00000

06709
05677

00000

05527
05527
06348
00000

06709

05799

00000

05526
05526
06432
00000
06709
05821
00000

05527

05527

00000
05527
00102
00100
00100
00000

00003
00000
05526
00102
00100
00100
00000

00003
00000
055217
00102
00100
00100
00000

0000X
00000
05526
00102
00100

00100

00000

0000K

00000

05527
00102
00100
00100
00000

ooooL
00000
05526
00102
00100
00100
00000

0000L
00000



04910
04920
04930

" 04940
06950

04960%

04970 R10M

04980
04990
05000
05010
05020
05030

. 0%040

050508
05060 R101

- 0%0670

03080
05090
05100
05110
05120
05130

05140

05130 -
05160%
. 05170 ER39

05180 ER39CF
05190 RMO
05200 FRME

- 05210%
05220%

- 05230%

03240 RTO12 -

05250
05260
.05270
05280
05290
05300
05310
05320
05330 .
| 03340 E12A
05350 .
05260
05370 -
0380 £128

DC
$F

BNF

RCTY

WATY
WATY

TOM
" pe

CF.

BNF
- RCTY
HATY

WATY

M
oM

CF

BNF

RCTY

WATY.
WATY

N
8

DAC
DAC

“DAC

TDM

u+6o,wA9+1.. 06456 44 06516

ves 06468 34 00000
ER39s0 06480 39 06709
F30s0¢ 06692 39 05701
voe .. , ‘ 06504 48 00000
WAO+1o0y ,?SET RECORD MARK IN ODD HORK AREA
: o 06516 15 05527
lovew 06527 00Q01 -
WA9+1e0s 06528 33 05527
'060!“!941 06540 84 06600
Y 06552 34 00000
ER39CFsso 06564 39 06793
RMOose e 06576 39 06869
XYY 06588 48 00000
WA90s 0 SET RECORD HARK IN EVEN WORK AREA

. : . 06600 15 05526
lofed 06611 00001

. WA9ee 06612 32 05526
WADoe0 . 06624 33 05526
’0600ﬂ&9oo_] 06636 44 06696
so0 06648 34 00000
ER39s ¢y - 06660 39 06709
FRNanp - 06672 39 06901
Ty ‘ 06684 48 000600

RTO12' | S 06696 49 06944

. CONSTANTS USED IN ROUTINE 10
‘ DAC

42+ CLEAR FLAG (33 DID NOT CLEAR FLAG FROM t

: : - 06709 00084
380CF (33) DID NOT FUNCTION PROPERLY ON ¢ 06793 00076

169»RECORD MARK ODD! 06869 00032
220FLAG RECORD MARK FEVEN! 06901 00044
ROUTING 12
THIS ROUTINE TESTS TRANSMXT FIELD IHMEDIATE t16) ’
WAl2sT7 e - RESET WORK AREA - 06944 15 08065
WA12=2900 - RESET WORK AREA 06956 15 08063

TOM

TFM

8D

T0
8D
T0
CF
8D
8

“RCTY .

| HATY

'ja
vacrv

uAlZ.???lZ.TlO:TRANSMIT 2 DIGXT POSITIVE FIELD :
.. 06968 16 08065

ElZAaWAll“?eoo CHECK TRANSHISSION TERMINATION -
06980 43 07064

S #423WAL2e0 06992 25 07015
‘E12806209 07004 43 07112
#435,WAl2=1ss 07016 25 07021
#423009 07028 33 07051
E128461090 07040 63 07112
Ri2Bse ¢ ' 07052 49 07184
$09 ‘ Q7064 34 00000
ER4Yv 00 0707639 08Q69
908 » 07088 48 006000
RIZB’OG E 07100 49 07184
'Y Y SRR 07112 34 00000 -
Page 32 ;
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05527
00102

00100 -

00100
00000

00000
00000
05527 .
00102

00100 -
00100

00000

00000

00000
00000
05526
00102
00100
00100
00000
00000

00007

100000
P17J2

08063

08065
00620
08064
00000
00610
00000 -
00102
00100
00000
00000
00102 -



05390
05400
05410
05420
05430 -
- 05440%
03450 R128
05460
05470

05480
05490
- 05500
085810
05820
05530
05840
05550
05%60
05370%
05580 E12C
05590
05600
05610
05620 E12D
05630
05640
- 0%6%0
705660
05670
05680
05690 R12¢C
08700

. 08710
~08720"
057130

05740

05750
‘05760

08770

05780
-~ 05790
05800
-..05810
05820
05830

- 05840 eaze

05850 -
05860
05870
.050%0 EIZF

””fosavo,

RCTY
WATY
a.

WATY

WNTY
WATY
WUNTY
H

ToM
“TDM
TFM

80
0
80
70
80

“T0
CF

80

RCTY

WATY

H
8

. RCTY

WATY
WNTY

MATY
MNTY

H

‘TOM

TFM

BNF
"BNF

10
CF
80

"TD
80

0
8D

10
- CF

80

RCTY

QUATY

ER&240 99

07124
TFM1=2090 07136
WASoes e 07148
WAl2=199ss 07160
'Y 07172
WA120Tes 07184
" WAI2-399y 7196
VA12077124o90v TRANSM!T 3 DIGIT POSITIVE FlELD
L 07208
EIZCGHA12‘300 07220
. R4230WAl124 07232
- E120+6404, 07244
#9239 WA12~199 07256
€12096209¢ - 07268
#435,WA12=240 07280
#4234999 ~ 07292
E12D0¢6109 ¢ 07304
R12Co0s 07316
e 07328
ER&1e4» 07340
" ‘ 07352
R12Cose 07364
'YX I 07376
ER&2y 0 07388
TFM2-=3499 07400 -
WASe e 07412
WAL2=2900 07424
T : 07436
uAlz.v’. : " 07448
HAIZQllQOQBllO TRANSHIT » DIGlT NEGATIVE FIELD
' 07460
ElZEoHAlz‘Scoo CHECK FIELD DEF!N!TION 07472
E12FsWAL2Z0 0y CHECK SIGN : 07484
24+359WA1200 07496
423490 i 07508
E12G+6804 07520
#4239WAl2~109 07532
E12G9640,, 07544
R4239WAL2=2p0 07556
"E12G9620¢9 07568
"#e35,WAL2~3 ¢ 07580
423000 07592
E12G+6100s 07604
“'R12D9se 07616
YY) R 07628
ER&34450 Q7640
Teee S 07652 .
R12Ds e - 07664
'Y AR 07676
ERGbBo 9y 07688
Page' 33
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"EC 412514 -

08145
08462
08451
08064
00000

08065
08062

08065
07328
07255
07376
07279
07376
07315
07315
07376
07448

00000
08069
00000
07448
00000
08145
08465
08451
08063

00000

08065

08065
07628
07676
07531
07531
07724
07555
07724
07579
07724

07615
07615

07724
07796
00000
08255

00000

07796

00000

08357

00100
00100
00100

00100

00000 -

00007
00000

17424
08062
08065
00640
08064
00620
08063
00000
00610
00000

00102
00100
00000
00000
00102
00100
00100
00100
00100
00000

00007

0J24Q
08062
08065
08065
00000
00680

080664

00640

08063

00620
08062

00000
00610
00000
00102
00100
00000

00000
00102

00100



05900
05910

05920 €126

05930
05940
05950
05960
05970
059800
05990 R120
06000

06010
06020
06030
08040
06050
06060
06070
06080
06090
06100
06110
06120
06130
06140 E12H
06150
06160
06170
06180
06190
06200
062108

06220 wWAl2

- 06230

06240 ER&]
06250 ER42 -

06260
106270 ERe3
‘06280
{06290 ERas
06300 WAS
06310 TFM1

- 06320 TFM2

06330 TFM3
08340 TFM4
. 06350¢

. 063608

06370 R7013

,05 00

Page 34
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EC 412514

| 1)) 07700 48 00000
B R12Dsse. - 07712 49 07796
RCTY a9 07724 34 00000
 WATY ER&2sss 07736 39 08145
© WNTY TFM3~4o 4 07748 38 0B469
WATY WASesse 07760 59 08451
WNTY WAl2~3sy 07772 38 08062
M 000-‘ 07734 48 00000
L TOM WAIZ.?Q' 07796 15 08065
TFM WA12012‘.0071107RAN5"I7 5 DIGIT NEGATIVE FIELD .-
o 07808 16 08065
TD - 2435,WA1240. 07820 25 07855
CF: 8423900 07832 33 07855
BD  El2H¢60749 Q07844 43 07976
TD © #423,WA12>1%s 07856 25 078719
80 E12H96800s - Q7868 43 07976
T #4423 ¢WAL12-29 Q7880 25 07903
8d E12H+6409y 07892 43 07976
TO #423,WA12=34y 07904 25 07927
BD  E12H+620ey . 07916 43 0171976
10 2435,WA12=4 0 07928 25 07963
CF #423999 07940 33 07963
BD E12H+61094 07952 43 07976
B RTO01340y . 07964 49 08480
 RCTY 9900 - 07976 34 00000
WATY -ER&6240 00 07988 39 08145
WNTY TFM&~S5909 08000 38 08474
WATY WASse s 08012 39 08451
"VNTY NAIZ'QOOO B 08024 38 08061
H. sae . o 08038 48 00000
RTOISQ.O : 08048 49 08480
» CONSTANTS USED lN ROUTINE 12
D¢ 60000000 - : 08065 00006
DC . letee 08066 00001
DAC 380 TFM (16) WAS NOT TERMINATED PROPERLY' 08069 00076
DAC 366 TFM (16). DID NOT TRANSMIT PROPERLY.‘ 08145 00072
- DAC 19+ SHOULD. HAVE BEEN ¢ 08217 00038
- DAC :#lb TFN (16) OID NOT SET FIELD DEFINING FLAG
S 08255 00082
. DAC . 100 PROPERLY' . .. 08337 00020
"Dﬂf'w‘7o TFM (16) DID NOT SET FlELD SIGN FLAG PROPERLY?®
T 08357 00094
DAC _50 VA$ ' - 08451 00012
pC 3012y 08464 00003
DC - 4sl24v 08468 00004
. DC Se=1248" 08473 00005
“DC T 6e~126800 08479 00006
~ ROUTINE 13 |
?Hls ROUTINE TESTS TRANSM]T FIELD (26) R
TOM - WA13001207+8, 08480 15 08661
-TF Wﬁl3p*“30v TRANSMIT 2 DlGlT POolTlVE FIELD o
: g o 08492 26 08661

€0000

00000

00102
00100
00100
00100

00100

00000
00007

J248~
08065
00000
00607
08064
00680
08063
00640
08062
00620 -
08061 .
00000
00610
00000
00102
00100
00100
00100
00100
00000
00000

0,207

08489



06390 -
06400
06410
06420
06430
06540

06450 E13A -

06460
06470
06480
06490
06500
06510
065204
06530 WA13
06540
06550 ERAS

06560
06570 TF1
06580%.
06590#
066004
06610 RTO1S
06620 -

06630
06640

06650
06660
- 06670
06680

06690 GO1S

06700 .
06710
06720 .

06730 -
06740

- 06750

06760

06770
06760
06790 °

06800 €18

06810

06820

06830
068608
06850 ERAB

 08L60 ER49

- 06370 ERSO

TO  #423,WA13ss ' 08504 25 08527

" BD E13A06200s 08516 43 08576
1D #+35,WAL3=19, 08528 25 08563
CF %4234 08540 33 08563
BD El13A46104 08552 &3 08576
8 RYO15049 ' 08564 49 08776
RCTY oo 08576 34 00000
WATY ER&45409 08588 39 08665
WNTY TF1=2490 08600 38 08772
WATY WASeeo 08612 39 08451
"WNTY WAI13=1es 08624 38 08660
N, | (XX} C , 086386 48 00000
B8 RTO154509 - 08648 49 08776
COMSTANTS USED IN ROUTINE 13 )
DC 2400 | 08661 00002
DC | P 08662 00001
DAC &7» TF (26) DlD NOT TRANSMIT PROPERLYs SHOULD HAVE
: 0866% 00094
DAC 7o BEEN ¢ o ; 08759 00014
o 1 30129 ‘ 08774 00003
ROUTINE 18 '
THIS ROUTINE CHECKS BRANCH AND TRANSM!T IMMEDIATE (17)
" AND BRANCH BACK (42)
CTFM  G6GO015-150,10, 08776 16 08871
" TDM ’*250100 MAKE !NSTQ BELOW A NOP (41)
’ . ’ ' 08788 15 08813
BTM GO1%5012¢10, 08800 17 08872
- 40 %448900 CHANGED TO NOP (41) OR BRANCH (49) '
: . 08812 &N 0BB6O
RCYY w00 . 08824 34 00000
. WATY ER4Bso9 08836 39 0%053
H T _ _ 08848 &8 00000
8 CKKSs09 08860 49 09244
"TOM RT015+37+¢%s  MAKE !NSTRUCTION ABOVE A BRANCH (49)
S ' 0887z 15 08813
10 #4+239G015~1¢y 08884 25 08907
BD E15¢62040 . 08896 43 09004
T0 #435906015-244 08908 25 08943
o CF #4234 . 08920 33 08943
8D E15¢6100¢ - : ’ 08932 43 09004
. -BB #+12099 - BRANCH BACK Q089446 42 08956
RCTY o990 €895%6 34 00000
WATY ER49ve0 08968 39 039107
TH #9060 i 08980 48 00000
. ) CKKS099 08992 49 09244
RCTY. o9s . 09004 24 00000
,WATY ER509v$ 09016 39 09173
M ees 09028 48 00000
Z~B CKKSs99 09040 49 0924“
CONSTANTS USED IN ROUTINE 15 : S
,DAC 27y BTM (17) FAILED TO BRANCH?® ‘ k 09053 00054
DAC 33 B8 (#42) DID NOT BRANCH PROPERLY? : 09107 00066

"DAC 369 BTM {17) DID NOT TRANSMIT PROPERLY? 09173 00072
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08661
00620
08660
00000
00610
00000

00102

00100
00100
00100
00100
00000
00000

000-0

00001
00042

00000
00102

00100

00000
00000

00009
o8avl
00620
08870
00000
00610
00000

00102

00100
00000
00000
00102
00100
00000
00000



068804
068904

- 06900 CKKS

06910
06920

06930 -
06940
06950
06960

06970
06980
06990

..07000 .

07010

_ 07020%
07030 CKK'

07040 -

. 07050
07060

- 07070
- 07080%
--070%0 CKKI
T 0T7T100
- 07110%
07120
07130
07140
-07150%
07160
07170
07180
07190%
07200

- 07210

0T220
07230+
07240
- 07250
07260
07270%

07280

07290
07300
07310#
07320
07330
07340 .
07350%
07360
07370
0780
o 07390':
07400

ROUTINE 18

THIS ROUTINE CHECKS ADD (21)

\TFM

TDM
TOM
TOM

TOM

TDM
TOM

“TDM
TOM
TOM -

TOM

TFM.

TR
‘A

CF
BNF

TFM
TOM

1D
80
TF
8D
TF

- TD
8D
TR

10
TF
10

‘80
- TF.
10
BO
TF

8D
‘TF

‘CKK1+11

CKK1+23

00400
$00000

RZ141,91
RZ24191
RZ3+1,1
RZ&4+141
R25+191
RZ6+1e1
RZ7+1,1
RZ2841,1

"RZ9+1,1

0418 9SUM .

008004819
. SUM+194A

SUM+10
B4249SUM+10
ERROR

" #447,00400
1-+3a.ooooo

’*+23sSUM+10
ERROR»00400

#43548-] ;:

*+23.sun+11f
- ERROR 400400
#43540-]

$4234SUM+12
ERROR 400400 -
 R43548-1

24239SUM+13
" ERROR 900400
>*+3$v*-l

 #423,SUMH1A
"ERROR 300400
#a38,0-]

$423,SUM+18

ERROR 00400

'#350*‘1

'*+23’SUM+161
ERROR 400400

'+3§p*-1

#4239SUMHLT
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09244
09256
09268
09280

. 09292
09304

09316
09328
09340
09352

09364

09376

09388

09400

09412
09424

09436

09448
09460

09472
09484

09496

09508

- 09520
09532

09544
09558

09568
09580

. 09592

09604
09616

09628
09640

09652
09664
09676

09688

09700
09712

09724

16
15
15
15

15

15
15
15
15
15
16

31
21
33
s

49

16

15
25
43
26
25
43
26
25
26

25

43
26

25
43

26
25

43
26

25
43

26
25

09459
09471

09821
09881
09941
10001
10061
10121
10181
10241
10301
09394

00800

00819
00810
09448
10696

09495
09494
09495

10696
09531

09531 .

10696
09567

09567
10696
09603

09603
10696
09639
09639

10696
09675

09675

10696
09711

09711
10696

09747

09747

~0400
00000
00001
00001
00001 -
00001

00001

00001
00001
00001
00001
-0800

00511
00509
00000
00810
00000

-0400

00000

00810
00400
09495

00811
00400
09531

00812

00400 -
09567

00813

00400

09603
00814
00400

09639

00815

00400

09675
00816
00400

09711

00817



07410
07420
07430%
07440
07450

- 07460
07470

. 07480
07490
07500%
07510 RZ1
07520 .
07530
07340

© 07580
07560%
07570 R22
07580 -
07590
07600
07610

© 07620%
07630 K23
07640 -
07650
07660
07679.
07660%

07690 RZ4

07700
07710
07720.
07730
07750
07750 R2S
07760
07170
" 07780
07790
07800%

07810 R26
. 07620

078130
07840

07850 -
07860%
07870 R27

07880
07890
07900
-07910

079200
- 07930 R28

80
TF

™

TF

™

80

.NOP

TOM
TOM

TOM

NOP

TOM
TDM
TOM

NOP

TOM
TOM
TOM

NOP
TOM

TOM.

TOM

NOP
TOM
TOM
TOM

NOP

TOM
"~ TOM

TO

s
- NOP

TDOM

TOM -

TOM

~ NOP

" ERROR 00400
 #435,0~1

- #423,5UM+18

ERROR 00400
#435¢8-] ;
#423,5UM+19
ERROR 400400

#4560 _
CKK+6,00001
CKK1423,00001
#-38,00009

- CKK

#460
- CKK+6400002

CKK1423+00002
*#-35,00009
CKK .

#460
CKK+6900003
CXK1+23,00003
#=135%,00009

. CKRK

*460 :
CKK+6,00004
CKK1+423,00004
#-35,00009

KK

#460 |
CKK+6,00005
CKK1423,0005
#-135,00009
CKK |

*#460

CKK+6+00006
CKK14+23400006

$-35,00009

- CKK

#4860

CKK+6,0000

CKK1423400007

#-38,400009

KK
. 9480
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09736

09748
09760

- 097172
09784

09796
09808

096820

09832
09844
09856
09868

09880
09892
09904
09916
09928

09940
09952
09964
09976
09988

10000

10012
10024
10036
10048

10060
10072
10084
10096
10108

10120
10132
10144
10156
10168

10180
10192
10204
10216
10228

10240

10696 00400
09783 09747

09783 00818
10696 00400
09819 09783

09819 00819
10696 00400

09880 00000
09394 00001
09471 00001
09821 00009
09388 00000

09940 00000
09394 00002
09471 00002
09881 00009

.09388 00000

10000 00000
09394 00003
09471 00003
09941 00009
09388 00000

10060 00000 -
09394 00004
09471 00004
10001 00009
09388 00000

10120 00000
09394 00005

09471 00005
10061 00009

09388 00000
16180 00000

09394 00006
09471 00006
10121 00009
09388 00000

10240 00000
09394 00007
09471 00007
10181 00009
09388 00000

/10300 00000



07940
107950
07960
07970
07980
07990 R29
08000
08010
‘03020
08030
08040%
08080
08060
08070
08080
- 08090%
08100
08110
08120
08130+
08140
081%0
08160
G8170#
08180
. 08190
08200
08210+
08220 -
‘08230
08240
08250
08260
08270
08280 .
08290#
08300
08310
- 08320
083304#
08340
"083%0
‘083680
‘08370
08380
08390
- 0840C .
08410%
08420
08430%

08440 ERROR

08450
00460

NOP
~TOM -

TOM
TOM.
_TOM

NOP
TOM
TOM

- TOM.

NOP
TOM

NOP

STOM

‘NOP
TOM

B
NOP

- TOM

NOP -
TOM

NOP
TOM
8

NOP
TOM
8

NOP

TOM
6 .

RCTY
WAT
8

CKK 464500008
CKK1+23+00008
#=35,00009

kK
#460

. CKK+6,400009

CKK1423,00009

- #=35,00009
. CKK -

*436 )
#-11,00009
CKKS

#4136

#-11,00009
CKKS

‘9;36“
. #-11900009"

CKKS5

- #4336

#-11900009
CKKS
5+36
#-11900009 -

CKKS

#436
%#-11+00009

- CKK5

#4326 _
#-11,00009
CKKS.

*4+36

. #-11+00009
- CKKS.

*436

#-11,00009

- CKKS
RTO19

ERZ1
RTO19
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10252
10264
10276
10288

10300
10312
10324
10336
10348

10360
10372

10384

10396
10408
106420

10432
10444
10456

10468
10480
10492

105064
10516
10528

10540
10552

10564

10576
10588
10600

10612
10624
10636

10648

10660
10672

10684

10696
10708
10720

15
15
15
49

41
15
15

49
al
15
49

41
1%

49

41
15

49 .

41
15

49

41

49
41
49
41
15
49

41

15.

49

41

15
49

49

34

39
49

09394

09471

10241

09388
10360
09394

09471
10301

09388

10396

10361
09244

10432

10397
09244

10468

10433
09244

10504

10469

09244

10540
10505
09244

10576
10541
09244

10612
105717
09244

10648

10613
09244

10684

10649

09244
19760'

00000
10733
10760

00008 "

00008

00009
00000

00000
00009
00009
00009

00000

00000
00009
00000

00000
00009
00000

00000
00009

00000

00000
00009
00000

00000
00009
00000

00000
00009
00000

00000
00009

00000

00000
00009

00000

00000
00009
00000
00000

00102
00100

00000



. 08840

08470%

08480 ER21

08490%
085004
08510%
08520
08530
08540
08550
108560
08370
08580
08%90
08600
08610
08620
08630
08640 R19A
08650
08660
08670

- 08680

- 08690°
08700.
08710
08720
087130
. 08740 .Ri%B
~ 08730
08760
68770

08780
08790
08800
-.08810
08820
08830
: R19D
08880

. 08860

. 08870
08880
08890

R19E

- 08900

08910
08920
08930
08940

089%0

08960

08%70
08980

RTO19

R19C

R19F

R196

DAC

THE ARITHMETIC IND!CATORS
- SUMC+3+10,

TFM
AM
10
B0

BTM
BM

BTM
BNE
BTM

o
BTM

TFM
AM
10
8D
B
BT™
BH
BTH
BNE
BTM

TFM

AM
BNE

‘BTM

TFM

AM
BNH

BTM

BL

BTM

TFM
AM

BH

BTM

CTFM
AM

BH

BIM
TFM

AM
BNH

BTM

BL

BTM™
TFM

" 143ARITH TROUBLE®* _
. ROUTINE 19 _
THIS ROUTINE CHECKS ADD IMMEDIATE (11) AND

SUMCe1010y

- #423,5UMCy
- #42496404

#42b940
E1993001¢¢
42494y

- E19N93111 4,

#4280 99
EI9F631210§

B42b00

E19Ns 31319y
SUMCe2+10, -
SUMC934510,
#4239SUMCy
#4244650499
#2499
E190200300 _

T #92hb 44y

E19N»+21134
#4249 49 '
€19F 021239y
SUMCs4310y

SUMC+2+10,

424490

‘EL9F0412209

SUMC#2+1011)

‘SUMC»1910,

#4249 .
E19F»211198,
#4269

E19F 9213148,
SUMCs151011, -

SUMCvZ’IOO
#42b090

E19N»1112,8,

SUMCs2410y
SUMC191011s
R 29y
El9N0211107110
~SUMCs1910s

SUMCQZoIOIIO
#e2b94y

ElQF-lllZo?llo

®4lhbory

E19F»1132:711»

SUMC251011»

ADD 03 AND 01

ADD 02 AND 03 -

"ADD

ADD

-ADD

ADD

_ADD

ADD

04 AND 02

~02 AND 01

-01 AND 02
02 AND -01
01 AND -02

=02 AND -01
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10733

11y 12 AND 13

10760
10772
10784
10796
10808
10820
10832
10844
10856
10868
10880
10892
10904

10916

10928
10940
10952

10964

10976
10988
11000
11012

11024

111036
11048

00028

47

11780

12033

12033
12033
10807
10820
10832
11732
10856
11780
10880
11852
10904
11780
12033
12033
10951
10964
10976
I1732
11000

000-3
000-1
12033
00640
00000
-3001
01100
~3111
01200
-3121
01300
-3131

000-3
12033
00650
00000
-2003
01100

-2113
01200
-2123
000-4
000-2°
01200

11024
11852

12033
11072

(CHECK AND CIRCUIT

11060
11072
11084
11096
11108
11120
11132
11144
11156
11168

11180

11192
11204
11216
11228

11240

11252
11264

11276

11288
11300

11312

17
16
11
47
17

47

17
16

11

46
17
16
11
46
17
16
11
07
17
47
17

16

11852
12033
12033

4122
000-K
000-1
11120 01100
11852 0K111
11144 01300
11852 0K131
12033 000-J
12033 000-2
11192 01100
11780 04112
12033 000-2
12033 000-J
11240 01100
11780 =-211J
12033 000-1
12033 000-K
11288 01100
11852 =111k
11312 01300
11852 =113K
12033 000-K

000-2 -



08990

09000

109010

09020

09030
09040
109050

09040
09070

‘09080

-09090
09100

09110

09120
- 09130
09140
09150
109160
109170

09180

R19H

R191

R19J

09190 .

09200
- 09210
0%220

09230

09240
109250

09260
09270
. 09280

. 09290

09300
09310

‘09320
09330
09340

09350
- 09360

09370
09380

09390

09400
09410

09420

09430
09440
09450

09460
09470
‘DOE19

09480
109490

09500
09310

R19K

RISL

E19

E19N

E19F -

‘AM
- BNH

BT™M.

TFM.

BNH

“BTM

TFM

BNH
BT™M ™

“SUMCe9 10y

'SUMC01’10110~'

#4289y :
E19F921114811
SUMCs1910114
SUMCe2+1011
#4249y
E19F'11120811
SUMCs91011,

#428999 _
E19F 9011048,
#2899y
EI9N00120980
*424099
EI9N20130+85

M- SUMCes10s
© SUMCo 910y

$424000 -

" E19F9011094,

*#4289099

E19N+01204,
"SUMC0291011,
-SUMC92+10s . -

#eZbooy
E19F+2112489
4286000
E19N12122+8
SUMC»1010,
SUMC»1+1011,

#4240

~ ADD

~ ADD

ADD

'ADDf

ADD

El9r.1111.711. k

#4249 0

El9N¢1121'7110

RT0204 49

.09

ERS854p
DT19:E£19~1
DOE1990 99

NYIE

DTI99€19N~19:
ERS8s 94 : ‘
ET19-10E19N~24»
ET19-259

DOE19 '
YT '
DT19OEI9F 1
ERS57

ET19*17E19F~2!9”

ET19~- ZQDQA"“

AT X )

. ETA1'10°T19!|
ETA2~ 1¢DT19-39¢5

"ER56s9s :

-01 AND =02

~00 AND 00

00 AND 00

-02 AND 02

01 AND =01
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11324
11336

11348

. 11360

11372
11384

- 11396

11408
11420

11432

11444
11456

- 11468
- 11480

11492

11504

11516
11528
11540

~ 11552

11564
11576
11588

111600

11612
11624

- 11636
11648

11660

S 11672

11684
11696

11708
11720

11732
11744

~11756

11768

111780

11792
11804

11816
11828

11840

11852

11864

11876

11888
11900

11912

11924

11936

11948

12033

11360
11852

12033

12033
11408
11852

12033

12033
11456
11852
11480
11780
11504

11780.

12033
12033
11552
11852
11576
11780
12033
12033
11624
11852

11648 .

11780
12033

12033

11696
11852
11720
11780
12298
00000
12257
12039
11912
00000
12039
12175
12048
12047
11912
00000
12039
12093

12048
12047

00000

12041

12044

12051

000-4-
01100
0K1ld
000~J
000-K
01100
0J11K
000~~
000-0
01100
0-110
01200
0-120
01300
0-130
000-0
000-0

01100

-0110
01200
-0120
000-K
000-2
01100
0K112
01200
0K122
000-1
000-J
01100
-111J
01200
-112J
00000
00102
00100

‘1%731 N

00000
00102
11779
00100
11778
00100

00000

00102
11851
00100
11850
00100 -
00102

12039

12036
00100



09%20 .

09530
09540
09550
09560
095870

09580*‘

09590
09600
09610
09620
09630
09640
09650
09660

09670

09680
09690
09700
09710#%

SuMc
DT19

ETAL

ETA2

ET19
ERSS

ERST
ERSS -

ERSS
PLS
EQ

. 09720 -

09730 RTO20

09740
09750
09760
09770
. 09780
09790
09800
09810
09820
09830
09840
- 098%0
09860
09870
09880
09890

. 09900 .

--09%10

: 09920 _

- 09930
»099&0*
09950
09960
09970

€20

RZOA

09980
09990 -

10000
100910

E20A
10020

BB

o+ [

_ Page ur -
“PN 2172363
_EC ul2514

‘WNTY ETA2-29¢y¢ - 11960
WATY PLS»se _ 11972
WNTY ETA1=24¢9 11984
WATY EQooo 11996
WNTY SUMC=~ 1090 12008
XX} 12020

~ CONSTANTS FOR ROUTINE 19 '
DC 24,00 . 12033
DC 1ot -12034
DC . 5,00000 12039
oC 35000 12042
3,000 _ 12045
DC 44000 . 12049
DAC 21 ADD IMMEDIATE (11) ¢ 12081

DAC &1 XNDICATOR ON. SHOULD BE OFFy INDICATOR !
12093

DAC 4Als INDICATOR OFFo SHOULD BE ONs INDICATOR
1217%
DAC 13y ADD ERRORy ¢ 12257
~ DAC Q6Gy + 0 , 12283
DAC D4y = ¢ 12291

: ROUTINE 20 : :
THIS ROUTINE TESTS COMPARE IMMEDIATE (14)

TFM WA20,1%,10, 12298
CM.  WA2041%,10, 12310
TD  #4234WA204y 12322
BD E2006504 0 c 12334
0 #4359WA20=14 12346
CF Re23900 12358
1) 20561000 12370
BE #4609 00 12382
RCTY 9939 12394
WATY ER5%990e . 12406
WATY ER6O99s 12418
H YX) 12430
BNM  #460940 12442
RCTY o9 - 12454
WATY ER%9599 12466
WATY ER61le¢s 12478
Ho o ewe 12490
R20As 0 12502
RCTY o900 .. - 12514
"WATY ER62499 12526
H 'YX 12538
TFM WA20,15410, 12550
CM  wWA20,15,1011, 12562
E20As s 12574
-BNM - E20Bsos 12586
B  R20Bysy 12598
RCTY 990 o 12610
WATY ER59s90¢ 12622
WATY ER6399 12634

38
39
38
39
38
r2

12043

12283

12040
12291
12032
00000

00002
00001
00005
00003
00003
00004
00042

00082

ooQ8e2 -
00026
00008
00008

16

25
43

33
43
L6
34
39
39
48
47
34
39
39
48
49

39
48

16
14
&6

&7

49
34

39
39

12827
12827
12345
12514
12381
12381
12514
12642
00000
12829
12859
00000
12502
00000
12829
12909
00000
12550

00000

12967
Q0000
12827

12827
12610

12670

12718
0¢0o00
12829

13017

00100
00100
00100
00100
00100
60000

000J5
000J5
12827
00650
12826
60000
00610
01200
00102
00100
00100
00000
01100
00102
00100
00100
00000 .
00000
00102
00100
00000

00045
O00JN
01200
01100
00000
00102
00100

00100



10030
10040
'10050 F208
10060
10070
10080
10090#
10100 R208
10110
10120
10130
10140
10150
10160
10170
10180
10190
10200 WA20
10210 ERS9 -
10220 ER60
10230 ER61
10240 "ER62
16250 ER63
10260 ER64
10270 ER6S
102808
102904
10300 RTO21
10310
10320
10330
10340
10350
10360
10370 .£21A
10380
10390
110400
10610 E218
10420 -
10430
10440 -~
10450 E21C
10460
10470
10480
10490%
10500 D21

10510 D21A

10520 wA21 -
10530 ER66
10540 ER67 -

10550 ER6S

H
B -

WATY
H

TFM
o]
BNL
8

RCTY.

WATY

WATY
o
B

DC
DAC
DAC
DAC
DAC
DAC
DAC

‘DAC'

WATY
H
/B »

T eee

U R20Bae s
RCTY.
‘WATY

ER599 4
ERG64s 4y

ey

WA20,15,1011

WA20515510,
#4240
RTO21
e g
ER594909
ERESesy
XX
R702100¢

"CONSTANTS USED IN ROUTINE 20

02,00
159 CM (14) ERROR?Y

2%¢ EQUAL ZERO SHOULD BE ON'
29y HIGH POSITIVE SHOULD BE OFF? -

254 CM (14) ALTERED P FIELDY
26+ EQUAL ZERO SHOULD BE OFF "

289 HIGH POSITIVE SHOULD BE ON?

26¢ HIGH/EQUAL SHOULD BE OFF*".
ROUTINE 21 -

”FTHIS ROUTINE TESTS COMPARE
¥

WA21eD21 s,

WA219D21Asy
#4239WA21~-10s

E21A06404s
E21Bss 0

CE21Coys

RTO24Xvs s

T Yee

'ER66ﬁvo.b

20

RTOZQK;vw;
12X} '

ER6Twes

[ B2 W

. RTO24X'ss »

XX
ER&689 90

Leee

RTO24Xs0s

-CONSTANTS USED IN ROUTINE 21

DC
bC
bC
DAC
DAC -
DAC.

751001248

4el248

9.0

244 C (24) ALTERED P FIELD'
339 C (24) ERRORy E/2 SHOULD BE OFF'
32».C (24) ERRORy H/P SHOULD BE ON*

page'uz S
PN 2172363
EC 412514

12646

12658
12670
12682
12694

12706
12718

12730

12742 4

12754
12766
12778
12790
12802
12814

12827

12829
12859

12909

12967
13017
13069

13125

‘13176

13188
13200

‘13212
13224

13236
13248
13260

13272
13284

13296
13308
13320

13332

13344
13356
13368

13380

13392

13410
13414

13423
13425

13473

13539

00000

12718

000060

12829
13069

00000

12827
12827
12766
13176
00000
12829
13125
00000

13176

00002
00030
00050
00058
00050
00052
00056
00052

26

24
25
43
46
&7

49

34

39
48

49
39

48
49
34
39
48

49

13423
13423

13223
13260
13308
13356
13602
00000

113425

00000
13602

0000G0O

13473

13602
00000
13539
00000
13602

00007
00004
00009
00048
00066
00064

00000

00000

00102 -
00100
00100
00000

000UN
000J5
01300
00000
00102
00100
00100
00000

‘00000

13410
13414
13422
00640

01200

01100
00000

‘00102

00100 .
Q0000
00000 .
00102

00100
00000 v
‘00000

C0000

00102
00100
00000

00000



10560%

10570 RTO24X TFM

10580-.
110590
10600
10610
10620
10630
10640
10650
10660
10670
10680
10690
10700
10710
10720
10730
10740
10750
10760
10770
10780
10790
110800
10810
10820
10830
10840
10850
10860
10870
10880
10890
10900
10910

210920

10930 RTXI
10940 AAA
10930+

10986Q RTO24

10970
10980

- 10990

11000

-~ 11010

11020

11030

11040
11050
11060
11070
11080

: ROUTINE 24

 AAA»9BTES
M AAA 22222
™ AAA»TE543
BE #4448 -
RCTY
WATY RTX1
TFM  AAA+B6789
SM AAA922222
M AAAs 34367
BE *4+48 -
RCTY
WATY RTX1
H
TFEM  AAA+&43210 .
M AAA 922222
CM  AAA»20988°
BE #4048
RCTY :
WATY RTX1 .
H A
TFM  AAAL12345
M AAA»11111
CH AAA201234
BE  #+48 ’
RCTY :
WATY RTX1
H
TFM - AAA+56789
M AAAL11111
M AAA» 45678
BE %448 '
RCTY ,
WATY RTX1
H
B RTO24 o
DAC lbuSUBTRACT FA!LED‘
pC 5600000
- THIS ROUTINE TESTS "TRANSMIT RECORD 131)
TFM  WA2449
TR WA24-35D24As» 'TRANSMIT 2 DIGXTS.ODD
BNR ER24sWA24~14y
BD ER24AsWA24s s
(<, ] WA2Z4~-2035499, -
BE R2&4Av0 0 '
RCTY w9
WATY ERTaGsss
WNTY WA24=3p4s
WATY SBess
WNTY D24As sy
M ' I
B '_RZ#A:G!

Page U3
PN 2172363

EC;UlZSlU;

13602
13614
13626
13638
13650
13662
13674
13686
13698

13710

13722
13734
13746
13758
13770
13782
13794
13806
13818
13830
13842
13354
13866
13878
13890
13902
13914
13926
13938
13950
12962
13974
13986
13998
14010
14022

- 14035

14070

14072
14084
14096
14108
14120

- 14132

14144
14156
14168
14180
14192
14204

18216

16
12
14
46
34
39
48
16
12
14
46
34
39

48

16
12
14
46

39
48
16
12
14
46

39
48

12
le
46

39
48
49

14070
14070
14070
13686
00000
14035
00000
14070
14070
14070
13770
00000
14035
00000
14070
14070

14070

13854
00000
14035
00000
14070
14070
14070
13938
00000
14035
00000
14070
14070
14070
14022
00000
14035
00000
14072

00032
00005

15360
15357
14228
14276
15358
14312
00000
15381
15357
15463
15363
00000
14312

R8765
K2222
P6543
01200
00102
00100
00000
N6769
K2222
L4567

01200

00102
00100
00000
M3210
K2222
K0988
01200
00102
00100
00000
J2345
J1111
-1234
01200
00102
00100
00000
N6789
J1111
M5676
01200
00102
00100
00000
00000

-0000
15363
15359
15360
00-35
01200
00102
00100
00100
00100
00100
00000
00000



11090 ERZ#
11100 -
11110
11120

11130 ER24A

11140
11150
11160#
11170 R24A
11180,
11190
11200
-11210
11220
11230.
11240
11280
-11260-
11270
11280
11290

11300 ER248B.

11310
11320
11330

11340 ER24C

11350’
11360
11370%.
11380 R24B
11390
11400
11410
11420
11430
11640
11450
11460
11470
11480
11490

“11500. ER24D

11510
115%20.
115304%
11540. RZ#C
11550
.11560
11570
- 11580
131590
11600
11610

RCTY
WATY

RCTY

WATY

TFM

.BNR
80

cM
BE

RCTY

WATY
WRTY

WATY

WNTY
2]

RCTY

WATY

RCTY

TWATY

TEM

TR
BNR
CM
BE

WATY

WNTY

WATY
WNTY

WATY

TFM

BNR
™
BE .

RCTY

WATY

WRTY

RCTY

XX
ER759,i,
XX
RZ“AQ;.
X1}

ERT6

see

WA2bo 4y e o .
WA24-29D24Bss TRANSMIT 2 DIGITS EVEN

ER24BoWA24sy

- ER24CoWA264+140

WA24~101408y
R24Bys s '
(X X2

ERT4spop

"WA24=2099

SBeoy -
D24Bsos
[ B ]

- ‘R24Bosy

LE B I

ses
R24Boss .
(X2
ERT6s0 0
o0

WA2400¢

WAZ‘G““QUZ‘O-C.. .
ER24DsWA24=1yy
WA24-29579+9

1R2hC0;0
RCTY

e
ERT4909
WA24-4es

‘SBeve

D24Coos
L X2 1 :

R24Copy

998
ER7Swss"

Teve

WA2bg0y
WA24=24D24D s 5

"ERZ24EIWAZ4~1p0 -

WA24-24849,.
R24Do s

poe o
ERThevns
WA2&=2099

’Pagé uy
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‘EC 412514

164228
14240
16252
16264
14276
145288
14300

164312
14324

14336

14348
14360
14372
14384

‘14396

16408
14420
14432
le4sy
14456
16468

‘14480

14492
14504
145]1¢
14528
14540

14552
164564
14576
14588
14600
14612

14624

14636

lapsg

14660
14672
14684

14656
14708

14720
14732

14764

14756

14768
14780

14792

14804

14816

00000
15501
00000
14312

00000
15567
00000

15360

15358

14468
14516
15359
14552
00000
15381
15358
15463
15368
00000
14552
00000

15501

00000
14552
00000
15567
00000

15360
15356
14696
15358
14732
00000
15381
15356

15463
15372

00000

14732

00000

115501
00000

15360
153258
14876

15358

14912
00000
15381

15358

00102
00100
00000
00000
oL102
00100
00000

~0000
15368
18360
15361
0-014
01200
00102

00100 -

00100
00100
00100
00000
00000
00102
00100
Q0000
00C00

00102

00100
06000

~0000
15372
15359
OONT9
01200
00102
00100

-Q01Q0

00100
00100
00000
00000
00102
00100
00000

-0000
15376
15359
0008
01200
00102
00100
00100



11620
11630
11640
11650
11660 ER24E
11670
11680
11690% -
11700 R24D
11710
11720
11730
11740
11750
11760
11770 -

11780 ER26F

11790 -
11800
11810 .

11830 .
11840 -
11850

11870
11880
. 11890%
- 11900 RQ4E
11910 -
-~ 11920
119307
11940 .
-119%0

11960 ER2641

‘11970
11980

11990
12000 ER24J G
© WATY ER76sss

- 12010
. 12020
12030

12040 ER:sK"
12080 -

12060 |
12070
12080%

12090 wA26

12100
12110 D24A

. 12%20

12130 -
12140 p248"

WATY SBsss

WNTY D24D

M XX

8 R24Daeys
RCTY sss

U WATY ER7%s 40
- H e

" SF  D24Esss

SF D24E+1se s

"TFM  WA24049 -

TR WAZ4&=1+024E e,
BNR  ER24F sWA24=14 9
BD ER24GoWA 2600
BNF ERZAH;NAZQ-loof

B R24Eses .

RCTY o909
WATY ER78449
H XX

B R2&4Eves
11820 ER2AG

RCTY 490

.. WATY ER76940
T H vee

: B - R24Ere
11880 ER24H

RCTY o909
WATY ERT7o0s

H o eee

- TFM  WA2499y =
TR WA24-29D24E+10s
"BNR  ER241,WA24-24»
. BD ER24J¥WA26~14
" BNF ERZ&KOWAZﬁ-ZOO

8  ENDssy
RCTY o0 o
WATY ER754¢

-H Xy ,
‘B '_END;o(

RCTY o9

H T
8 . ENDsoo

RCTY e )
-WATY ER779es
H ey

- B ENDvos

, CONSTANTS USED IN ROUTINE 24

DC 540
. DC '210

DSC  3,35¢

DC 1t
DC 140 -
“DSC 34140

Page U5 -

PN 2172363

“EC ul12514

14828
14840
14852
14864
14876
14888
14900

14912
14924
14936
14948
14960
14972
14984
14996
15008
15020
15032
15044
15056
15068
15080
15092

- 15104

15116
15128

15140
15152
15164

15176

15188
152090

15212

15224
15236
15248

©.15260

15272
15284

15296
15308

15320
15332
15344

15360

15362
15363
15366
15367
15368

39

38
48
49
34
39
48

32
32
16
31
45
&3
Ab
49
34
39
48
49
34
39
48
49
34
39
48

16
31
45
43
44
49
34
39
48
49
34
39
48
49
3%
39
48

49

15463
15376
00000
16912
00000
15501
00000

15378
15379
15360
15359
15008
15056
15104
15140
00000
15501
00000
15140
00000
15567
00000
15140
00000
15639
00000

15360
15358
15212
15260
15308
15702
00000
15501
00000

15702

00000

15567

00000
15702
00000
15639
00000

15702.

00005
00002
00003
0000%
00001
00003

00100

00100
00000
00000
00102

-00100

00000

00000
00000
~-0000
15378

15359

15360
15359

00000 -

00102
00100
00000
00000
00102
00100
00000
00000
00102
00100
00000

~0000 -

15379
15358
15359
15358
00000
00102

00100

00000
00000
00102
00100

-00000

00000
00102
00100
00000
00000



12150

12160
12170
12180
12190
12200
12210

12220
12230
12240
12250

12260%

12270
12280
12290
12300
12310
12320
12330
12340
12330
12360
12370
12380
12390
12600

12610

12620
12430
12430
12460
12470
12680
12490
12500
12510
12520
12530
12540
12850
12960
12570
12580"
12590
12600
12610
12620
12630
12640
112650
12660
12670

D24C
D24D
D24E
ERT6
sB
ERTS
ER76
ERT7

END

ERTO

ERT

COUNT

WRITEL
“TOM
‘NOP

TEM

"

“TD
~TFM
- SM .

pe
pCc -
o DSC
0SsC
. DsC
DSC.

QAC'

. DAC
- DAC
- DAC
" DAC

aM

M
B8E .
B:

K
RN
BNI

BTM.
DC
Y A
RCTY R - .
T OWATYS
© . WNTY
- BB,

J

DAC
DC
NOP

NOP
SF
AM-

TF

D
“TFM
TF
Ko

WN
BN1
BTM

S [
“RCTY
WATY
CRECTY -

1t

- 1e5

3079

“298‘

L0
le

15371
15372

15373

15376
15378

15379

41» TR (31) 01D NOT TRANSMIT PROPERLYc WAS ¢

19s SHOULD HAVE BEEN ¢ .

335 TR (31) DID NOT SET RECORD MARK:S
365 TR (31) DID NOT TERMINATE PROPERLY®
32» FLAG ON —RM NOT SET ON TR {31)"

“END ROUTINE -

COUNT»1510, .

- COUNT 10069y

®4+2809

- RTOleos .
" COUNT» 2.

DC1,00701
DC1400702
Al1»03600
fERTOOOOZbO
Oleto® .

ERT
ERTO-3 .

04sER ¢
34000
ped
DC1- lsO
?oc1+1

DC1-1+DC1-1
DC1~1401510"

T DC1eDCI-1 .
‘DCIA»WRITE+100,

DC1AsX
DCI*B,DClA—Z
‘HDC1,DC1-1 -

DCIASLALAB
HDC1+89DC1A=-2

HDC1+00701
HDC1500702
#+36;03600
ERT0,00270
01yt ot

102

‘Page 46
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“EC 412514

15381
15463

15501
15567

15639

15702
15714
15726
15738

15750

15762
15774
15786
15798

15809

15810
15822
15834
15846
15858
15871
15880
15882
15894

15906
15918

15930
15942
15954
15966
15978
15990
+6002
16014
16026
16038
16050
16062
16074

16086

16097
16098
16110

16122

16134

00001

00001

00003
00002
00001
00002

00082
00038
00066
00072
00064

11

14
46
49
16
34
36
47
17

15880
15880
15750
01000
15880
15980
15980
18446

15822

00001 -

49
34

39

38
42

15762
00000

15871

15819
00000

00008
00003

41

15

41
bl
32
21

‘11

25
16
12

17

49
36

‘39

34

-00G0
15979
00000
00000
15981
15979
15979
15980
16279
16279
15988
16230
16279
16238
16230

16230

16110

‘15822
00001
16050

00000
16303

00000

000~1
00J00
01200
00000 -
00-00 -
00701
00702
03600
~0260

00000

00102

00100
00100

'OOOQO

00000
00000
00000
00000
00000
15979 -
000-1
15979
K0000
J80o0o
16277
15979
J6228 -

16277

00701
00702
03600
-0270

00000 -
00102
00100
00102



12680

12690

12700
12710
12720
12730

12740

12750
12760
12770
12780
12790

12800

12810
12820

12830

12840
12850

12860

12870
12880
12890
12900
12910

12920

12930

12940

- 12950
. 12960
12970
12980

12990

13000

13010 -

WNCD

. TOM

. RNCD

DC100

HDC1

0S¢

DSA

-DSA
- DSC

.- DNB

DC1A -

MD

102

pcl
LODITS
PROG
sw1

10
MODE
M
LALAB
X-

WRITE
Al

0C

DAC
DAC
DAC
DAC

- DORG

0C
DSC

.DSA

DC
DAC

- DAC

DAC

"DAC

DAC
DAC
DAC
DAC

_DAC.
DC

DS
DS
DS

TCD

~ DEND

DC100,48
19999,5

s
pee

26¢34000360070136000360070249A‘

RTO1

00000 :
;3090100099900100'
%,00000

119MODULE IS ¢
17oMONITOR LOAD wILL
19+ BE PUNCHED ON 1622
129 CARD PUNCH!? ’
15978

02,00

090900806999‘m-

X

014!

15:5W3 ON IF PRO - l
16¢5 ON PAPER TAPE!"
15+5W2 OFF IF PROG
18+RAM 1S COMPATIBLE"Y
169,SW1 ON TO REPLAC
10+4E PROGRAM?

"1190OUTPUT 18§ ¢

6eMODE ¢ .
09, INPUT 15’
01,0 .
»18000

19900

918446

WRITEL
01000

" Page 47 .
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EC.-u1251Y4

16146
16158
16170
16182
16194
16224
16229
16230
16274

16279

16281
16303
16337
16375
15978
15979
15980
15993
15994
15997
16027
16059
16089
16125

- 16157

16177
16199
16211
16228
18000

19900

18446
15882

01000

38 16194 0-400
15 19999 00005
36 00000 00500
49 00000 00000
00026 -

G0005 “1000
00005 =-0000
00015 o
00030 .-
00005 -

00022

00034

00038

00024

00002
00009 -
00005 J80OO
00001
00030
00032
00030
00036
00032
00020
0oo022
00012
00018
00001
Q0000
00000
00000



HEADER OBJECT LIST DECK

3600320005002600035003932500011999992600054003873l999990032020000000000060000000
260007800293259999900011490000020000000000000 0 O 20000060000092000001
00000000000010203040002040608000306090210040802161005002000020000100000155000002.
15102006021814200704112820080614223009081726300000000002000020000155000210000003
50607080900121416181518112427202428223635203530454036322000020000210000265000004.
48445532494653604846546275445362718012345678912345678902000020000265000320000005
99699999900099999999900999999999009999999990099999999900999920000400000460000006
999990099999999900999999999009999999990001236567892000000000200004600005l1000007v"
R87654321098765432102000000000000 0O . .20000511000532000008
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6 0 RELEASED DIRAL COMRATIBLE TESTS

Diagnostlc Name DIPAL Name' Using System f‘j'

R  Features G
1620 I 1520 II :1710-I 1710 II _Tested

validity
. RTC/MES’
- ADC.
. TAS
, -CO/PBI/AH
X Interrupt I
.7 Seek Complete
"MEU/DDU/SSU
' Output Printer
HSCS :
1311
1311
‘PC/PD/LCﬂ/DI/
RTC/CM .~
HSADC o
- 1443 Printer

SCUo02 o cuo02 - o X
PT 0010 -+ DT10 - .
DT 0011 -~~~ DT 11
DT 0012 - DT 12:
DT 0013 .. DT 13
DT 0014 .. = - DT 4
o DT0015 - DT 15 - L
DT o017 - - DT 17. .
DT 0018 -~ DT-18 - -
DT 0019 . - DT 19 -
DT 0021 . DT 21 -
DT 0022 . DT 22 .
DT 0041 . DT ul -

Csese

o=
=X

T.DT 0ou2 ‘f4 'DT - R

M RN MH KR HN KK

DT 0101 . 0101
DT 0102 - - 0102
DT 0103 . .. . 0103 . =

DT 0104 - : - 0104 -
'DT'0105 .. 0105 .
‘DT 0106 - 0106 = -~ X
DT 0107 0107 .

) Central.

) Processing =

) Unit
-Validity
‘Index Registers
Floating Point
Binary

- Capabilities .

" Binary 1/0
Typewriter:
Paper . Tape

. TAS
CO/PBI/AQ - i
SEEK Complete_,f

- 'MEU/DDU/SSU- " -

- Qutput Printer’
CPU Header : -

" CPU Header
Typewriter
Special ;
Instructlons ’

~ Indirect .
Addressing .

DT 0108 .~ - 0108 =
DT 0109 - 0109
DT 0110 - =~ 0110 -

DT 0112 - - DL12
‘DT 0113 D113
DT 0115 . D115
DT 0117 ~ -~ Dl17. -
DT 0118 . D118 -
DTX-0L ~  © DXol-
DTX- 02 . DX02
DIX' 03 . DX03 -
‘DTX 04 .~ DXOu ..

UMM OXXMMNXX X
PN N I R L L T E T LT IR T

e}
ST

DIX 06 DX06
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