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A. SCOPE: 

1620 DIAGNOSTICS 

Test CUOl 

Tnis test is essentially a fault detection test designed to check for proper function~ 
ing of all standard operation codes, the optional feature DIVIDE operation codes, 
and the circuitry associated with these codes, Failure of an operation to function 
proper ly will cause the associated routine num.ber to be typed out (provided 
Switch =If 1 is OFF). However, since the operation code and E time triggers are 
known for each routine, a failure of one routine will indicate the circuits or com
ponents that may be the source of the trouble .. Failure of several routines may 
establish a pattern that will further isolate the failing component(s). 

B. SET UP: . 

, Seven switches must be set for the desired operation. These are the three check 
switches, Data Check Switch, Overflow Check Switch, I/O Check Switch. If set 
in the PROGRAM position, a check error will not cause a machine stop; only the 
light will be turned on and the indicator can be interrogated and turned off by the 
running program. If set in the STOP position, the program will halt at the end 
of the memory cycle which causes the indicator to turn on. The sU<Jgested set
tings for these switches when running CUOlare Data Check - Stop; I/O - Stop; 
Overflow - Program. On suffix A machines, there is no I/O Check Switch; there 
is a MAR Check Switch which should be set to stop. 

The four console Sense ~witches have the following functions in this test and should 
be set as desired: (SUGGESTED SETTING, ALL SWITCHES OFF) 

SWITCH #1 ON Bypass error typeout 
OFF Type out routine number onarror 

SWITCH #2 ON Loop in routine 
OFF Continue to next routine 

SWITCH #3 ON Stop on error 
OFF Do not stop on error, continue 

SWITC I-I =#= 4 ., ON Repeat Test CUOl 

NORMAL LOAD FROM TAPE READER: 

To run the entire test, the paper tape containing the memory load for CUOl must 
be loaded in the paper tape reader and the reader put in a REEL mode and a READY 
condit5.on. Also, put the tape punch in the READY condition. The fqllowing instruc
tion must be mapually inserted in memory locations 00000-00018: 360002400300490082.2 
Then RELEASE and STARro 
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Paqe ::'lA-

NORMAL LOAD FROM CARD I/O 

Place card deck for CUOl in read hopper. Load and run in blank cards ,in punch 
hopper. Reset J620. Depress Load key; which will cause the core storage to'be 
loaded for CUO 1. 

Routines with instructions ,addressing the paper tape reader and paper tape punch 
are the only routines that are ~ifferent for card I/O. These differences are minor; 
i. e., a change to select card reader or card punch instead of paper tape reader or 
paper tape punch, and a change of P addresses to account for the 80 chara.cter 
positions of the card. " 

The first eight cards contain loading instructions' and the math tables. The first 
two cards contain 8 instructions. The secondthrough sixth instructions load the 
math tables at 60 characters per card. The seventh instruction loads core stor
age positions 00000 to 00060 with the loading instructions and the eighth instruc-
tion branches to 00000 .. , ' 

The loading instructions are: 

11 00030 OOOtJO 
14 00030 19944 
36 '00384 00500 
47 00000 01200 
49 00828 00000 

The compare instruction in the above routine detects when core storage has been 
loaded for CU01. An equal comparison indicates that the core storage load is 
complete, and the program then branches to the routine that types out the setting ~ 
of the sense switches. ' 

The interlock circuits of the card reader are such that when the read hopper is 
empty the machine will stop on the next command for a card read. Two cards 
remain in the read feed. To transport these cards past the read bru.shes and 
transmit the data to the 1620 core storage, the 1622 start key must be depressed 
or two blank cards placed behind the deck when the deck is placed in the hopper. 
One of these two methods MUST be used to complete the core storage load for 
CU01 and to commence with the execution of the routines. 

PN 2128301 
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1620 Diagnostics 

Page 2 

CU01 

The first program executed by CUOl is ~ check of the console sense 
switches. The setting of these switche.s are.typed out along. with the 
instruction to set these as desired; then. press the START key; . 
HOWEVER, to 'check DIVIDE if installed, thefollowinqoperations 
must be performed BEFORE df3pressinq START: 

1. INSERT 

2. KEY IN 4914004 .... 
3. RELEASE 

40 START 

These operations will cause the instruction, 'branch to first division 
routine, to be written in memory positions 13992 - 13998, and then 
branch to 00552. . 

Division is an optional feature; althouqh the routines to check out 
division are included in the proqram.ll division is not installed, 
the load dividend and the divide Op'codes are not valid and would 
cause the machine to "hang -up" when ,nterecl in the 0 P register 
and an execution attempted. Thus, abrarteh operation to skip the 
division routines is included in theproqx-am. This instruction must 
be altered to check division. . ' 

ENTER SINGLE ROUTINE FROM KEYBOARD. 

A single routine can be entered from the keyboard in the following manner: 

1. Manually insert the instructlons36xxxxx0010049yyyyy from 
the keyboard. (xxxxx is the firstm,emory location of the 
routine. In most cases it is thefirstposltion of the constant 
or working area. yyyyyis the fir~t instruction of the sub-
routine.) . . 

2. Then release and start. The machine will "hang ... up" waitinq 
for information from the keyboard. ' 

3. Key in the constants and instructions of the routine. Then 
,release and start. 

40 With Switch #=2 on, the machine willioop in this routine. . 
NOTE: If the instruction involves,arithmetics, the arith
metic tables must be loaded in memory locations 100.;.399. 



1620 Diagnostics 

CU01 

PRODUCE NEW PAPER TAPE: 

Page 3 

To regenerate or produce another tape for input, read in the MASTEF" 
tape. When the machine halts after typing out the status of the prog:ram 
sense switches, Reset, Insert, key in the instructions 35000240020048, 
Release, Start. 

C. TEST METHOD: 

This test is made up of a number of sUb-routines. Each sub-routine checks 
an operation code for specific condition and can be run as an individual test. 
Each sub-routine has associated with it constants and a working area, the 
test routine, and an error routine; and these take a block of memory. No 
other routine will use this block of memory. The only exception is arith
metics, where the add and multiply tables and the product area are involved. 

The test was designed to first check out the more simple decision elClnents 
to determine their proper operation. As a decision element was proved to 
be working correctly, it was used to check the next more complicated routine. 

The test starts with Checking out Branch No Record Mark, then proceeds- to 
checkout Branch No Flag, Branch on Digit, Branch Indicate, Branch No 
Indicate, Transmit Digit, Transmit Digit (Immediate), Transmit Field, 
Transmit Field (Immediate), Transmit Record, Branch and Transmit, 
Branch Back, Branch and Transmit (Immediate), Set Flag, .Clear Flag, 
Add, Add (Immediate), Subtract, Subtract (Immediate), Compare, Compare 
(Immediate), Multiply, Multiply (Immediate), Control, Write Numerically, 
Write Alphanumerically ,Durnp Numerically. Load Dividend, Load Dividend 
(Immediate),. Divide, Divide (Immediate) are checked just prior to the con-
trol check if the instructions are followed. . 

Houtines in CU01, other than those that check Input-Output operations, are 
performed 1000 times. This is done to give a good exercise to the logic and 
to have: the program run for an interval of time that can be visually noted. 
The 1000 repeat takes in the order of 150 seconds (without division). 

Upon completion of the 1000th loop, the program enters the routines (077-079) 
for checking the Input-Output functions. 

Routine 077 checks carriage return, tab, space, write num.eric, and write 
alphan~meric operations. . 

Routine 078 checks dump numeric, and routine 079 checks write alpha on 
cards or paper tape. After these routines are completed, the machine 
enters the "completed test" routine. The machine will halt if Switch 41=4 
is OFF. 

PN2128301 
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1620 Diagnostics 
CU01 

The typeout of routines 077 - 079 should appear as follows: 

12345 67890 
12345 67890 12345 . 
12345 67890 

Page 4 

NUM INFO ABOVE OFFSET TO RIGHT TWO SPACES BETWEEN 
5 AND 6 THREE LINES OF DATA. 
199760123456789Fi2199989 

The characters that appear on· the left marqin and the length of the lines will 
depend upon the setup of the. typewriter. The first tab stop should be at 
least ten characters f:rom the left-hand margin. 

To check the paper tape output, load paper tape in reader after system has 
come to a HALT after performing eVOl. Select the STRIP mode.. START. 
The output tape will then be read into memory and typed out. The dump 
numeric information should be identical to that which was dumped to the 
typewriter except that the record work is omitted. Three identical groups 
of write alpha data will be typed ouL 

199760123456789i2199H89 .. ' 
• )+$-,':-1, (=(Ci> ABCDEFGH IJKlMNOPQ.RSTUVWXV·ZOJ~)"$6789 
· )+$-.':-1, (=(Q) ABCDEFGH IJKlHNOPQ.RSTUVWXYZQJ2l4st;189 
• .)+$-.':-1 ,(:::@) ABCDEFGH IJKLMNOPQRSTUVWKYtOt2)4.$(,189 

Routine 097 checks for proper operation of the arithmetic indicators and 
BI and BNI on these indicators. 

Typical error typeouts are H follow.ed by the routine number. If the first 
digit following the H is a 5, this indicates that it is a sub-routine associated 
with the routine designated by the last two dig'its; i. e., (H529 or HOl6). 
H529 is a subroutine of routine 29. 

The complete normal typeout information will be as follows: (Note: The 
numbers after "THEN START It are present only if DIVIDE is installed 
and checked. ) 

SW 1 'OFf SW 2 OFF SW 3 OFF SW 4 OFF SET SWS FOR CUD 1 •. 
THEN START. 4914004 

START ROUTINES. ETOS FOLLOW. 
12345 67890 
12345 67890 12345 
12345 67890 

HUM INFO ABOVE OFFSET TO RIGHT TWO SPACES BETWEEN 5 AND 
6 THREE LINES OF DATA 

199760123456789*12199989 
TEST ROUTINES COMPLETED. IF SWI OFF AND NO ROUTINE NOS 
TYPED OUT, MACHINE PERFORMED TESTS PROPERLY. 
1997601234561i912199989· . 
'. )+$"""-1, (=(ID ABt,DEFGH IJKLMNOPQRSTUVWXYZOi 23456789 
.-)+$1"-1, (=@) I\~CDEFGHIJKlMNOPQRSTUVWXYZO'23456789 
• )+$&-1, (=@> AttO£FGH IJKlMNOPQRSTUVWXYZOJ 23456189 
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From 
Prece 
Routin 

ding 
e 

V 
next 

routine 

CUOl 

Typical Flow Chart of a Test Routine 

Constants ~ .. nd 
Working Area 

i:> Set up fqr Te.Jt 
-I> of OP Code 

t 
Perform OP Code 

~ 

Yes No 
Check if OP Correct I 

- Branch to Check Sw. III '\?l 

Error Routine ,. 
Yes - No Check if Switch 1 on 

Type Error Indication 
....e -

t> 
Check if Switch 3 on No 

Yes i> Halt -Yes Check if Switch Z on ~ No 

Branch to next routine ~ -

Page 5 
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. CUOI FLOW CHART 

Load CUOI 
Paper Tape in 

Tape Reader 

Key in Load 
instructions 

starting memory 
location 00000 

Release and Start 

00000 

Load Memory 
for CUOI 

00012 

Branch to Sense 
Sw. Setting Typeout 

Routine 

00600 to 01104 

Sense Sw. Setting 

.Typeout Routine 

Load 
Instructions are 
360002400300 
4900828 

This instruction will load 
all of memory starting at 
00024. A ~ will be loaded 
in 00000. 

E Cycle Trigs 
18 
19 

This routine will indicate if BI and/or 
BNI codes are working. Machinc.wiC 
HALT with 01091 in MAR. STAaT 
must be depressed toresutne. 

If DIVIDE installed, modify 
...... -------- BRANCH instruction at 13992 

To Page 1 
(01104) 

to check. DIVIDE. Key in 
3613992001004900552. Release 
and start. K.ey in 4914052, 
Release and Start. 



Page -6A-

CU01 FLOW CHART 

FOR 1622 I/O 

Reset 1620 

Ready the 
Card Reader 

Place CU01 Card Deck 
in the 1622 Read Hopper 
Depress the 1622 LOAD 

Key 

00000 to 00060 

36 00060 00500 
36 00100 00500 
36 00160 00500 

, 36 00220 00500 
36 00280 00500 

00060 to 00095 

36 00340 00500 
36 00000 00500 
49 00000 00000 

00000 to 00060 

11 00030 00060 
14 00030 19944 
36 TI0384 00500 
47 00000 01200 
49 00828 00000 

00600 to 01104 

Sense Switch Setting 
Type-out Routine 100 

To Page 7 
(01104) 

Card =11=1 

Card =!f2 

Card =!f8 

First and fiecond Load Cards 
load the math tables and the 
Program Load Card (Card =!f8). 
(Cards #=3 through #7 contain 
the math tables. ) 

l,oad Card #8 contains instruc
tions for loading the CUOI routines. 

This routine will indicate whether 
BI and/or BNI are working. The 
1'620 will Halt with 01091 in MAR. 
T'o check DIVIDE, if installed, see 
Page 2. If DIVIDE is not installed, 
press StarL 

PN 2128301 
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From Page 6 
(01091) 

01104 
From _ Routines 001 - 008 

1) Times 100'0 Check BNR (45) 
--------~~~--~~~ routine. 

Z) Sense Sw. '4 on. 
3) Step 19708. 

01992 to 02424 

Routines 009 - 012 
Check BNF (44) 

)242.4 to 02916 
Rou tines 013 - 017 

C.heck BD (43) 

02916 to 03852 

Routines 018- 023 
Check TD (25) 
and TDM (15) 

03852 to 04284 

Routines 024 - 026 
Check TF (26) 
and TFM (16) 

04284 to 04440 

Rou tine 0.27 
Check TR (31) 

1, 
To Page 8 

(04440) 

Page 7 

E Cycle Trigs. Aux. Tr iss. 
28 Check for RM RM 
29 
18 ' 
19 Branch 

E Cy~le Trigs. AuxTrigs. 
28 Check for FLAG FM III 
29 
18 
19 Branch 

E Cycle Trigs. Aux. Trigs 
28 Check for digit Digit 
29 
18 

. 19 Branch 

E Cycle Trige. 

26 Read Mem. 
2.1 Write Mem. 

E Cycle Trigs. 

26 Read Mem. 
27 Write Memo 

E Cycle Trigs. 

26 Read Mem. 
27 Write Mem. 

Aux. Triga ... 

None 

Aux. Trigs. 

First Cycle 
Decr. FM4I 

Aux., Trig8~ 

Incr. 
aM 

PN ZlZ830~ 
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. From Page 7 
(04284) 

:04440 "to 05004 

Routines 028 and 02.9· 
528 and 529 

. Check BT (2.7) 
BTM (17) &t BB (42) 

. 

05004 to 05604 

Routines 030 - 033 
Check Set Flag (32.) 

05604 to 06228 

Routines 034 - 037 
Check Clear Flag (33) 

06228 to 07248 

Routines 038 - 042 

J Check HIP, EI Z 
Trigs. ;ADD (21) 

07248 to 09024 

Routines 043 - 050 
Check HIP J EI Z 

Trigs. ; Subt. (22) 

I 

To Page 9 
(09024) 

E Cycle Tri~s. 

BT &: BTM 
TSSet up IR-Z 
16 Set up IR-l 
2~ Transmtt 
2. Field 

BB 
2.0-

19 

E Cycle Trigs. 

28 
29 

E Cycle Trigs. 

28 
29 

E Cycle Trigs. 

11 
12 
13 
14 
23 

E Cycle Trigs. 

II 
12 
13 
14 
23 

Aux. Trige. 

BT &t BTM 
Decr. 
First Cycle 

. FMIIl 

BB 
Saneontrol 
status 

Aux. Trigs. 

None 

Aux. Trigs. 

None 

Aux. Trigs. 

H/P, Carry In 
E/ Z, Carry Out 
T /e, Reeomp. , 
1122; Iner./Deer 
First Cycle 
FM III 
FM 112 

Aux. Trigs. 

H/P 
E/Z 
TIC 
Incr. IDeer. 
First Cycle 
FM'I 
FMI2 
Carry Out 
Carry In 
Recorrtp., '22 

PN 2128301 
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From Page 8 
(09024) 

09024 to 09924 
Routines OSl - 055 
Check for Correct 
Memory Look Up Oft 

Add (2 1); Sub. (02 1) 

09924 to 10596 
Routines 056 - 059 
Check Ofe Tri g. On 
Add (Zl),Sub. (22), 
Add (11), 8M (1 Z) 

Routines 060 - 062 
Check Compo (24) 

1604 to 
Routines 063, 
Check Compo 

For E/Z 

To Page 10 
(11544) 

.E Cycle Triga. 
11 
12 
13 
14 
23 

E Cycle Trigs. 

11 
lZ 
13 
14 
Z3 

Page 9 

Aux. Trige. 
HIp· 
E/Z 
T/C 
FM III 

. FM #lZ 
Carry Out 

. Carry In 
mcr./Decr. 
First Cycle 
Reeomp., #I 22 

Aux. Trigs. 
HIP fizz 
E/Z O'Flow 
TiC 
FM III 
Carry Out 
Carry In 
mcr./ Decr. 
Recomp. 

E Cycle Trige. Aux~ Trigs 0 

Depends upon length Tie, HIP, E/ Z, 
and sign of fields. Iner. IDeer. 
If all trige. used: Fir at Cycle 
11 FM HI 
11. FM HZ 
13 Carry Out 
14 Carrym 
21 

E Cycle Trigs ~ Aux. Trige. 
Depends upon length TIe, HIP, E/ Z, 
and sign of fields. First Cycle, 
If all trig •• used, FM III 
they are: FM 12 
11 Carry Out 
12 Carry m 
13 Inc r. IDeer. 
14 
21 

PN Z128301 
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~rom Page 9 
( 11544) 

11544 'to 11112 

Routines 065, 066 
Check Comp. (24) 

For Not HIP, 
Not E/Z 

1111 Z to 11868 

Routine 067 
Check C·omp. Immed. 

(14) for EI Z 

11868 to 122Z8_ 

Rou ti nes 068 - 069 
Check Add (ZI) and 
Subt. (ZZ)-Comp. Ans 

lZZZ8 to 1327Z 
Routines 010 - 076 

Check Multi (Z3) 
and Multi, Immed( 13) 

Compo Ans. 

,~ 

To Page 11 
( 1399Z) 

Page 10' 

E Cycle Trigs. r' Aux. Trigs. 

Depends upon length T/C,H/P,E/Z. 
and sign of fields. First Cycle 
If all· used: FM III 
11 FM 112 
12 In·~r./Decr. 
13 Carry Out 
14 Carry In .. 
21 

E Cycle Trigs. 

II 
12 
13 
14 

E Cycle Trigs •. 

11 
12 
13 
14 
ZI 

E Cycle Trigs •. 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
19 

Aux. Trigs. 
T-/C,H/P,E/Z 
First Cycle 
FM HI 
FMIIZ· 
Inc:r./Decr. 
Carry Out. 
Carry In 

Aux. Trigs. 

E/Z,H/P~1:IC 
First Cycle 
FM III 
FM liZ 
Incr. I Il:!cr. 
Carry Out 
Carry In 

Aux. Trigs. 
E/Z, HIP 
T/C 
First Cycle 
Carry Out 
Carry In 
FM III 
FMIIZ 
Incr./Decr. 
Cycle Control 
00080 
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Branch 
To 

Optional 

Feature 

Divide 

From Page 10 I 

( 13Z72) 

'13 to 
Bypas s Divide 

Programs Unless 
t his instruction 

changed to 
(49 1405Z) 

Page 11 

Bypass Divide 

If Divide in8talled and branch to 
14052 has been keyed into 13992.. 

' ...... ---....... ,......-----Program will branch to 1405Z. 

Routines 080 - oaz 
Check Load 

Dividend( Z8) and Load 
Dividend Immed. (18) 

Routines 083 -' 087 
Check Divide (1.9) 

Divide Immed. «19) 

1 5568 0 15844 
Rou tines 088 and 089 

Check Divide 
By Zero Indication 
and OfF Indication 

To P:age l1A 
.( 18808) 

E Cycle Trigs. 
32 
26 
27 
28 
Z9 

E Cycle Trigs. 
32 13 
26 14 
1.7 21 
1.8 42 
Z9 43 
11 44 
12 45 

E Cycle Trigs. 
32 13 
2,6 14 
Z7 ZI 
Z8 41. 
Z9 43 
11 44 
12 4S 

Aux. Trigs. 
HIP 
Iner./Decr. 
00080 
First Cycle 
Cycle Control 
FM ##1 
FM ##2 
Dividendancl 
RernainderSign 

/ 

Aux. Trigs. 
. Incr. IDecr. 

00080 
First Cycle 
HIP;Cycle Con. 
FM '1: FM'I#Z 
Dividend and Re-
mainder Sign, 
First Divjae 
Cycle; TIC 
Divide add 
Carry Out 
Carry In 
Las t Div. Cycle" 

Aux Trigs .. 
Iner./Deer. 
00080 
First Cycle 

~ah1y~ttl~~ 
Dividend &t Re
mainder sign; 
Fir s t Divide 
Cycle; TIC 
Divide Add···. 
Carry Out 
Carry In 
Last Div.,;, Cycftll 

PN 212830,1 
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From Page 11 
(15844 or 14028) 

··18808 19312 
Routine 097 . 

Check BI (46). and BNI(47) 
on HIP, E/Z, HIP or E/Z, 
and OIF Indicators. 

To Page 12 
(15844) 

Page 11A 
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No O'Flow 
Start 001 
(01116) 

From Page :llA 
( 193120 

15844 to 15916 
Times 1000 Routine 
Overflow Indicates 

XIOOO •. CHK OP 

O'Flow 

13272 to 13764 

Routine 077 
Check Control (34). 
WN, (38), WA(39) 

Visual Check of type 
writer out ut 

764 to 13836 
Routine 078 

Check DN (35) 
Visual Check of 

Type READ IN 
PUNCHED DATA 

Data for DN Test 
19976 - 19999 

13836 to 13992 

Routine 079 

Check Write Alpha(39) 

19720 to 19972. 
Test Completed 

Routine 
K W B 

Branch to ON 

Routine 001 

13 

~ Cycle Trigs ~ 
. 11 18 
12 19 
13 
14 
ZI 

E Cycle Trigs. 

30 
31 

E Cycle Trl IS • 
30 
31 

E Cycle Trigs. 
30 
31 

E Cycle Trigs. 

30 
31 

Page 12 

Aux. Trigs. 
Branch Test 
T/C,H/P,E/Z 
First Cycle 
FM #11; I'M ##2. 
Incr. /Decr. 
Carry Out 
Carry In 

Aux. Triga. 

I/O Hold 
RSP GATE 
R/W -Call 
Discon. Gate 
I/O Exit 
I/O Sync. 

Aux. Trig •• 
I/O Hold 
RSP Gate 
R/W Call 
Diacon. Gate 
I/O Exit 
I/O Sync. 
19999 Stop 

Aux. Trige. 
I/O Hold 
RSP Gate 
R/W Call 
Discon.Gate 
I/O Exit 
I/O Sync. 

Aux. Trige'-

110 Hold 
RSP GATE 
R/W Call 
Discon. Gate 
I/O Exit 
I/0. Sync. 

PN 2IZ8]()"'l 
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From Page 12 
( 19972) 

'19552 
Halt 

To check punch output, 
load-in reader 8t start 

Punched Data 
IRe ad into Mem. 

.... 4 

19432 - 19551 ~9564 19696 

Routine 099 
Check Punch 

Output , 
Read In and 

Then T~ rpe out 

19696 

Halt 

19708 

Branch to routine 001 

To routine 001 

Page 13 

No E Cycle Trigs. Aux. Trig. 
Stop 1#2 

----.- Load Punched Output into reader 

This checks output of Routines 078,079. 
DN Data should be same 
as DN on typewriter except for RM 
before i i 
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P.age 14 

1620 DIAGNOSTIC PROGRAM 

CUOI 

MEM OOPPPPPOOQQQ OP 
LOC 01 23456 18 9 0 1 TYP 

24 X 
36 X 
48 X 
60 X 
7Z X 
84 X 
96 000 00000 MT MULTIPLY TABLE 

108 00 00102 03040 MT MULTIPLY TABLE 
120 00 20406 08000 MT MULTIPLY TABLE 
132 30 60902 10040, MT MULTIPLY TABLE 
144 80 21610 05001 MT MULTIPL Y TABLE 
156 51 02006 02181 MT MULTIPLY TABLE 
168 42 00704 11282 MT MULTIPLY TABLE 
180 00 80614 2Z300 MT MULTIPLY TABLE 
192 90 81726 30000 MT MULTIPLY TABLE 
204 00 00005 06070 MT MULTIPLY TABLE 
216 80 90012 14161 MT MULTIPLY TABLE 
22·8 81 51811 2427Z MT MULTIPLY TABLE 
240 02 42822 36352 MT MULTIPLY TABLE 
252 03 53045 40363 MT MULTIPLY TABLE 
264 24 84455 3Z494 MT MULTIPLY TABLE 
276 65 36048 46546 MT MULTIPLY TABLE 
288 27 54453 6Z718 MT MULTIPLY TABLE 
300 01 23456 789-12 AT ADD TABLES 
31Z 34 56789 OZ345 AT ADD TABLES 
324 67 890i3 45678 AT ADD TABLES 
336 90 I~456 78901 AT ADD TABLES 
348 i3 56789 6ii34 AT ADD TABLES 
360 67 89012 J~S78 AT ADD TABLES 
372 90 i234S ~8901 AT ADD TABLES 
384 23 4~~'9 01!~4 AT ADD TABLES 
396 sl> 78~ AT ADD TABLES 
408 X 
420 X 
432 X 
444 X 
456 X 
468 X 
480 X 

492 6Z 63415 963 X START 
504 59 56646 34955 X ROUTlN 
516 45 6203 4563 X ES. ET 
528 56 62, 4 65653 X OSFOL PH Z'128301 
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540 
552 
564 
576 

588 

600 
612 
624 
636 
648 
660 
672 
684 
696 
708 
720 
732 
744 
756 
768 
780 
792 
804 
816 
828 
840 
852 
864 
876 
888 
900 
912 
924" 
936 
948 

~~~ 

53 56660 3 O~ X 
34 00102 K 
39 00493 00100 WA 
49 01116 B 

x 

Page IS 

LOW. 
CARRIAGE RETURN 
'START ROUTINES. ETOS FOLLOW 

ROUTINE 100 
TYPES SENSE SW SETTINGS 

62 66 7 1 56 
55 0~6 266 
71 564 646 
O~ 6266 72 
56 55 0 16266 

72 5 64646 
O~626 6 73 
5655 O~62 

66 73 5646 
46 Ot6 266 
74 565 5 O~ 
62 66 7' 4 56 
46 46 0 ~6245 
63 626 662 
46 5659 43 
64 70710 3 

63484 555 
62 63415 96303 
00 0:; 
46 00852 00100 
47 00876 00100 
39 00601 00100 
49 00888 
39 00619 00100 
46 00912 00200 
47 00936 00200 
39 00639 00100 
49 00948 
39 00657 00100 
46 00972 0030·0 
47 00996 00300 
39 00677 00100 

x 
X 
X 
X· 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
BI 
BNI 
'VA 
B 
WA 
BI 
BNI 
WA 
B 
WA 
BI 
BNI 
WA 

SWITCH SETUP DATA 
SWITCH SETUP DATA 
SWITCH SETUP DATA 
SWITCH SETUP DATA 
SWITCH SETUP DATA 
SWITCH SETUP DATA 
SWITCH SETUP DATA 
SWITCH SETUP DATA 
SWITCH SETUP DATA 
SWITCH SETUP DATA 
SWITCH SETUP DATA 
SWITCH SETUP DATA 
SWITCH SETUP DATA 
SWITCH SETUP DATA 
SWITCH SETUP OAT A 
SWITCH SETUP DATA 
SWITCH SETUP DATA 
SWITCH SETUP DATA 

CHECK FOR SW 1 ON 
CHECK FOR SW 1 OFF 
SW ION 

SW 1 OFF 
CHECK FOR SW 2 ON 
CHECK FOR SW 2 OFF 
SW Z ON 

SW Z OFF 
CHECK FOR SW 3 ON 
CHECK FOR SW 3 OFF 
SW 3 ON 

PN ,Z128301 
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984 
996 

1008 
1020 
1032 
1044 
1056 
1068 
1080 
1092 

1104 
1116 
1128 
1140 

1152 
1164 
1176 
1188 
lZOO 
1212 

1224 
1236 
1248 
1260 

1272. 

49 01008· 
39 00695 00100 
46 01032 00400 
47 01056 00400 
39 00715 00100 
49 01068 
39 00733 00100 
39·00753 00100 
48 
49 00552 

~ 
·45 01152 01114 
49 01200 
41 

46 01176 00100 
39 01189 00100 
47 01200 00300 
48 70707 1 O~ 
46 01116 00200 
49 01236 

~ 
45 01272 01235 
49 01320 
41 

46 01296 00100 

Pale 16 

B 
WA SW 3 OFF 
BI CHECK FO,J;l SW 4 ON 
BNI CHECK FO:R SW 4 OFF 
WA 5W 4DN 
B 
WA SW 4.pFF 
WA SET SWS· FOR CUOI THEN STAR.T 
H 
B 

ROUTINE 001 
BRANCH NO RECORD MARK ON RM EVJtN ME MOR¥PO 

,c CONSTANTS 
BNR CHECK FOR RM 
B 
'NOP 

ERROR ROUTINE 
BI CHECK SW 1 IF ON BY ETO 
WA 
BNI CHECK SW 3 IF ON STOP ERROR. 
H 
Bf CHECK SW Z IF ON LOOP ROUTINE 
B 

ROUTINE 002 
BRANCH NO RECORD MARK ON RM ODD MEMORY POS 

X 
BNR 
B 
NOP 

BI 

CONSTANTS 
CHECK FOR RM 

ERROR ROUTINE 

PN,ilZ8301 
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~4 39 01309 00100 
1296 47 01320 00300 

Q: 48 70707 2 ot 
46 01236 00200 

}-1,,32 49 01356' 

,/ 1\~4 8 
' ... 556 45 01428 01354 
1368 49 01380 

1380 46 01404 00100 
('I a9Z 39 01417 00100 

-404 47 01428 00300 
1416 48 70707 3 O~ 
/-~Z8 46 01356 OOZOO 
'1440 49 01464 

1452 8 
~-~"464 45 01536 01463 
" I, 

\1...--i~76 49 01488 

''(-''188 46 01512 00100 
\-(500 39 01525 00100 

(iIZ 47 01536 00300 
24 48 70707 4 ot 

1536 46 01464 00200 
1\548 49 01572 

Page 17 

WA 
BNI 
H 
BI 
B 

ROUritlE 003 
BRANCH NO llECORD MARK. ON 8 IN EVEN MEMORY POSITIO 

X CONSTANTS 
BNR CHECK FOR NO RM 
B 

ERROR ROUTINE 
BI 
WA 
BNI 
H 
BI 
B 

ROUTINE 004 
BRANCH NO RECORD MARK ON SIN ODD MEMORY POSITION 

X 
BNR 
B 

BI 
WA 
BNI 
H 
BI 
B 

CONSTANTS 
CHECK FOR NO RM 

ERROR ROUTINE 

PN 212.8301 
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1560 
1572 
1584 

1596 
1608 
1620 
1632 
1644 
1656 

1668 
1680 
1692 

1704 
1716 
1728 
1740 
1752 
1764 

1776 
1788 
1800 

Page 18 

ROUTINE 005 
BRANCH NOllEC9RD MARK ON Z IN EVEN MEMOIlYf\OSDilO 

2 X CONS,ANT$ 
45 01644"01510 BNR CRee, FOR. NO IlM 
49 01596 B 

EltllOl\ ROUTINE 
46 01620 00100 BI 
39 01633 00100 WA 
47 01644 00300 BNI 
48, 10707 5 O~ H 
4601572 00200 BI 
49 01680 .8 

ROUTINE 006 
BRA NCH Nt) RECORD MARK ON 2 IN ODD. MEMOR.'YPOS 

2 X CONSTANTS 
45 01752 01679 BNa· CHECK FOR NO IlM 
49 01704 B 

ERROR ROUTINE 
46 01728 00100 BI 
39 0174100100 WA 
41 01752 00300 BNI 
48 70707 6 O~ H 
46 01680 00200 SI 
49 01188 B 

ROO TINE 007· 
BRANCH NO RECORD MARK ON ZERO IN EVEN MEMORY POS 

o 
45 01860 01786 
49 01812 

X CONSTANTS 
BNIt CHECK FOR NO RM 
B 

PH 2128301 
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'1812 
1824 
1836 
1848 
1860 
1872 

1884 
1896 
1908 

1920 
1932 
1944 
1956 
1968 
1980 

1992 
2004 
2016 

2028 
2040 
2052 
2064 
2016 
2088 

46 01836 00100 
39 01849 00100 
47 01860 00300 
48 70707 7 O~ 
46 01788 00200 
49 01896 

BI 
WA 
BNI . 
H 
BI 
B 

Page 19 

ERROR ROUTINE 

ROUTINE 008 
BRANCH NO RECORD MARK ON ZERO IN ODD MEMORY POS 

0 X CONSTANTS 
45 01968 01895 BNR CHECK FOR NO RM 
49 019Z0 B 

ERROR ROUTINE 
46 01944 00100 BI 
39 01957 00100 WA 
47 01968 00300 BNI 
48 70101 8 O~ H 
46 01896 00200 BI 
49 02004 B 

ROUTINE 009 
BRANCH NO FLAG ON FLAG EVEN MEMORY POS 

i 
44 02028 02002 
49 02076 

46 02052 00100 
39 02065 00100 
47 02076 00300 
48 70107 9 0# 
46 02004 00200 
49 02J12 

X CONSTANTS 
BNF CHECK FOR FLAG 
B 

BI 
WA 
BNI 
H 
BI 
B 

ERROR ROUTINE 

PN 2128301 
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ROUTINE 010 
BRANCH NO FLAG ON FLAG ODD MEMOR.Y POS 

2100 1 X CONSTANTS 
2112 44 02136 02111 BNF ·CHECK FOa FLAG 
212.4 49 02184 B 

ERROR ROUTINE 
2136 46 02160 00100 BI 
2148 39 02173 00100· WA 
2160 47 02184 0030.0 BNI 
2172 48 10111 0 O~ H 
2184 46 02112 00200 BI 
2196 49 02220 B 

ROUTINE 011 
BRANCH NO FLAG ON NO FLAG EVEN MEMO~Y POS 

2208 o. X CONSTANTS 
2220 44 02292 02218 BNF 
2232 49 02244 B 

ERROR. ROUTINE 
2244 46 02268 00100 BI 
2256 39 02.2sf 00100 WA 
2268 47 02292 00300 BNI 
2280 48 70717 1 0# H 
2292 46 02220 00200 :81 
2304 49 02328 B 

ROUTINE 012 
BRANCH NO FLAG ON NO FLAG ODD MEMORY POS 

2316 o· X CONSTANTS 
2328 44 02400 OZ32S BNF 
2340 49 02352 B 

PN 2118301 
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235Z 
2364 
2376 
2388 
2400 
Z41Z 

46 02376'00100 
39 02389 00100 
47 02400 00300 

. 48 70717 2 0#· 
46 02328 00200 
49 02436 

BI 
WA 
BNI 
H 
BI 
B 

ERROR R.OUTINE 

ROUTINE 013 
BRANCH ON DIGIT 1 

2424 1 X CONSTANTS 
CHECK FOR A 1 
ERROR ROUTINE 

2436 43 02496 02434 BD 

2448 
2460 
2472 
2484 
2496 
2508 

2520 
2532 

2544 ' 
2556 
2568 
2580 
2592 
2604 

46 02472 00100 
39 02485 00100 
47 02496 00300 
48 70717 3 O~ 
46 02436 00200 
49 02532 

2 
43 02592 02531 

46 02568 00100 
39 02581 00100 
47 02592 00300 
48 70717 4 Of. 
46 02532 00200 
49 02628 

BI 
WA 
BNI 
H 
BI 
B 

ROUTINE 014 
BRANCH ON DIGIT 2 

X 
BD 

BI 
WA 
BNI 
H 
BI 
B 

CONSTANTS 
CHECK FOR A 2 
ERROR ROUTINE, 
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ROUTINE 015 
BRAtfCH ON DIGIT.4 

2.616 4 X CONSTANTS 
CHECK FOR. A 4 
ERRQIl ROUTINE 

2628 43 02688 02626 BD 

2640 
2652 
2664 
2676. 
2688 
2700 

.46 02664 00100 
39 02677 00100 

,41 02688 00300 
48 70711 5 O~ 
46 02628 00200 
49 02724' 

BI 
WA 
BNI 
H 
BI 
B 

ROUTINE 016 
BR:A,NCH ON DIGIT 8 

. 
2712 8 X CONSTANTS' 
2.12.4 43 02.184 02723 BD CHECK FOR. AN 8 

ERROR. ROUTINE 
2736 . 
2748 
2760 
2.172 
2784 
2.796 

2808 
2820 
2832 

46 02760 00100 
39 02773 00100 
47 02784 00300 
48 10117 6 O~ 
46 02724 00200 
49 02820 

o 
43 02844 02818 
49 02892 

BI 
WA 
BNl 
H 
BI 
B 

ROUTINE 011 
BRANCH ON DIGIT 0 

X 
SD 
B 

CONSTANTS 
CHECK FOR ZER.O 

Page ZZ 
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Z844 46 02868 00100 BI 
2856 39 02881 00100 WA 
2868 47 02892 00300 BNI 
2880 48 70717 7 O~ H 
Z892 46 02820 00200· BI 
2904 49 02928 B 

Page 23 

ERROR ROUTINE 

ROUTINE 018 
TRANS DIGIT FROlvt EVEN TO EVEN MEMORY POS 

2·916 
2928 
2940 
Z9S2 
2964 
2976 
2988 

3000 
3012 
3024 
3036 
3048 
3060 

3072 
3084 
3096 
3108 

o ~ 
25 OZ9Z2 02926 
45 03000 02922 
25 029ZZ 02924 
43 03000 02922 
49 03048 
41 

46 03024 00100 
39 03037 00100 
47 03048 00300 
48 70717 8 O~ 
46 02928 00200 
49 03084 

o I 
25 03077 03083 
45 03156 03077 
25 03077 03081 

X CONST ANTS AND WOR.KING AREA 
TD TRANSRM 
BNR CHECK FOR RM 
TD TRANS ZERO 
BD CHECK FOR NO DIGIT 
B 
NOP 

ERROR ROUTINE 
BI 
WA 
BNI 
H 
BI 
B 

ROUTINE 019 
TRANS DIGIT FROM roD TO ODD MEMORY P~S 
X CONST ANTS AND WORKING AREA 
TD TRANSRM 
BNR CHECK FOR RM 
TD TRANS ZERO 

PN 2128301 
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3120 
3132 
3144 

3156 
3168 
3180 
3192 
3204 
3216 

3228 
3240 
3252 
3264 
3276 
3288 
3300 

3312 
3324 
3336 
3348 
3360 
3372 

43 03156 03077 
49 03204 
41 

46 03180 00100 
39 03193 00100. 
47 03Z04 00300 
48 70717 9 O~ 
46 03084 OOZOO 
49 03Z40 

o 1-
25 03233 03238 
45 03312 03233 
25.03233 03236 
43 03312 03233 
49 03360 
41 

46 03336 00100 
39 03349 00100 
47 03360 00300 
48 70127 0 O~ 
46 03240 00200 
49 03396 

3384 0 ~ 
3396 25 03390 03~95 
~408 45 03468 03390 
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BD CHECK FOR NO f.)IGIT 
B 
NOP 

ERROR R.OUTINE 
BI 
WA 
BNl 
H 
BI 
B 

ROUTINE 020 
TRANS DIGIT FROM EVEN TO ODD MEMORY 'POSITION 

X 
TD 
BNR 
TD 
BD 
B 
NOP 

BI 
WA 
BNI 
H 
BI 
B 

CONST ANTS AND WORKING AREA 
TRANS RM 
CHECK FOR RM 
TRANS ZERO 
CHECK FOR NO DIGIT 

ERROR ROUTINE 

ROUTINE 021 
.TRANS DIGIT FROM ODD TO EVEN MEMORY POS 

X 
TD 
BNR 

CONSTANTS AND WORKING AIlEA 
TRANSRM 
CHECK FOR RM 

. PN. ZlZ8~01 
EC'404675 



3420 2.5 03390 03393 
3432. 43 03468 03390 
3444 49 03516 
3456 41 

3468 
3480 
3492. 
3504 
3516 
3SZa 

3540 
3552. 
3564 
3576 
3588 
3600 
3612. 

3624 
3636 
3648 
3660 
3672. 
3684 

46 0349Z 00100 
39 03505 00100 
47 03516 00300 
48 7072.7 1 0# 
46 03396 OOZOO 
49 0355Z 

15 03546 OOOO~ 
4503624 03546 
15 03546 00000 
43 03624 03546 
49 03612 
41 

46 03648 00100 
39 03661 00100 
41 03612 00300 
48 10127 Z O~ 
46 03552. 00200 
49 03708 

TD TRANS ZERO 
BD CHECK FOR NO DIGIT. 
B 
NOP 

BI 
WA 
BNI 
H 
BI 
B 

ERROl\ ROUTINE . 

ROUTINE OZZ 

Page 2.5 

TRANS IMMED RECORD MARK TO EVEN MEMOR.Y POS 

X 
TDM 
BNR 
TDM 
BD 
B 
NOP 

BI 
WA 
BNI 
H 
BI 
B 

WORKING AREA 
TRANS IMMED RM 
CHECK FOR RM 
TRANS IUMED ZERO 
CHECK FOR NO· DIGIT 

ERROR ROUTINE 

PN 212.8301 
EC 404568· 



3696 
3708 15 03701 oooo~ 
3720 45 03180 03701 
3132. 15 03101 00000 
3744 43 03180 03101 
3756 49 03828 
3168 41 

3180 46 0380400100 
3192 39 03811 00100 
3804 41 03828 00300 
3816 48 10121 3 01 
382,8 46 03108 OOZOO 
3840 49 03864 

3852 I~ . 
3864 26 03851 03863 
3816 45 03924 03857 
3888 44 03924 03856 
3900 49 03912. 
3912. 41 

392.4 46 0394800100 
3936 39 03961 00100 
3948 41 03912 C0300 
3960 48 70121 4 O~ 
3912, 46 03864 00200 
3984 49 04008 

Page Z6 

ROUTn~E 0Z,3 
TRAN~ IMMEU RECORD MARK TO ODD MEMORY pos 

X WORKING AREA 
TDM TRANS, IMMED RM 
BNR CHEC~ FOR RM 
TOM TRANS IMMED ZERO 
BD CHEC~ FOa NO DIGIT 
B 
NOP 

ERROR, ROUTINE 
Bl 
WA 
BNI 
H 
BI 
B 

ROUTINE 024 
TRANS FIELD~2 CHAR rr F) TO ODD. MEM<?RY POS 

X 
TF 
BNR 
BNF 
B 
NOP 

BI 
WA 
BNI 
H 
BI 
B 

CONST ANTS AND WORKING AltEA 
TRANS 1# 
CHECK FOR RM 
CHECK FOR. FLAG 

ERROR ROUTINE 
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3996 I~ 
4008 26 04002 04006 
4020 45 04068 04002 
4032 44 04068 0400"1 
4044 49 04116 
4056 41 

4068 46 04092 00100 
4080 39 04105 00100 
4092 47 04116 00300 
4104 48 70727. 5 0# 
4116 46 04008 00200 
4128 49 04152 

4140 
4152 16 04145 00i7i 
4164 45 04212 04145 
4176 44 04212 04143 
4188 49 04260 
4200 41 

4212 46 04236 00100 
4224 39 04249 00100 
4236 47 04260 00300 
4248 48 70727 6 O~ 
4260 46 04152 00200 
4272 49 04308 
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ROU'TINE O~5 
TRANS FIELnJ - 2 ~;HAlt (1 ti) TO EVEN MEMORY POS 

X CONST ANT$ ANt> WORKING AREA 
TF TRANS IF 
BNR CHECK FOrt RM 
BNF CHECK FOR FLAG 
B 
NOP 

ERROR ROUTINE 
BI 
WA 
BNI 
H 
BI 
B 

ROUTINE 026 
TRANS FIELD IMMED - 3 CHAR (I7F> 

X 
TFM 
BNR 
BNF 
B 
Nap 

BI 
WA 
BNI 
H 
BI 
B 

WORKING AREA 
TRANS 171-
CHECK FOR RM 
CHECK FOR FLAG 

ERROR ROUTINE 

PN 2128301 
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4284 
4Z96 
4308 
4320 
4332 
4344 
4356 

4368 
4380 
4392 
4404 
4416 
4428 

4440 
4452 
4464 
4476 
4488 
4500 

4512. 
4524-
4536 
4548 
4560 
4572 

4584 
4596 
4608 
4620 

I 2480~ 

31 04301 04290 
44 04368 04301 
45 04368 04306 
49 04416 
41 

46 04392 00100 
39 04405 00100 
47 04416 00300 
48 70727 7 O~ 
46 04308 00200 
49 04452 

i Z4801 
Z7 04596 04451 
44 04656 04594 
49 04704 
41 
41 

46 04536 00100 
39 04549 00100 
47 04560' 00300 
48 70727 8 O~ 
46 04452 OOZOO 
49 046Z0 

45·0451Z 04595 
44 04512.04590 
15 04594 00001 

Page 28 

ROUTINE OZ7 
TRANS RECORD-6 CHAR. (12480~) TO ODDrvtEMORY PeS 

x CONSTANTS 
X WORK~ING .AREA 
TR TRANS RECORD .. iZ480~ 
BNF CHECi< FOR FIRST CHARACTER 
BNR CHECI( FOR LAST CHARACTER. 
B 
NOP 

BI 
WA 
BNI 
H 
BI 
B 

. ERRoa ROUTINE 

ROUTINE 028 
BRANCH AND TRANS 6 CHAR (12480]) 
X CONSTANTS 
BT BRANCH TO 04596-· AND .TRANS FIELD 
BNF CHECK 04594 FOR FLAG 
B 
NOP 
NOP 

BI 
WA 
BNI 
H 
BI 
B 

ERROR ROUTINE 

SUB-ROUTINE 528 
THIS IS ROUTINE BRANCHED TO IN OZ8. eRKS TRANS 
CORRECT •. CHANGES 0 TO t and BB to MAIN ROUTINE 
X . WORKING AREA 
BNR CHECK LOW ORDER FOR RM 
BNF CHECK HIGH ORDER. FOR FLAG 

TDM TRANS I TO 045<)4 PNZIZ8301 
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4632 
4644 

4656 
4668 
4680 
469Z 
4704 
4116 

4728 
4740 
4752 
4764 
4776 

4788 
4800 
4812 
4824 
4836 
4848 

4860 
4872 
4884 
4896 
4908 
4920 

16 04593 00000 
42 04692 

J 

46 04680 00100 
39 04693 00100 
47 04704 00300 
48 15127 8 01 
46 04452 00200 
49 04728 

11 04872 OOi7i 
44 0493Z 04868 
49 04980 
41 
41 

46 04812 00100 
39 04825 00100 
47 04836 00300 
48 70727 9 O~ 
·46 04728 OOZOO 
49 04896 

45 04788 04871 
44 04788 04869 
16 04870 ooooi 
42 04968 

. 41 

, Page 29 

TFM CLEAR TR~SMITTED FIELD 
BB BRANCH B~I\CK TO 04464 

ERROR RO~~TINE 
BI 
WA 
BNI 
H 
BI 
B 

ROUTINE 029 
BRANCH AND TRANS IMMED TRANS 3 CHAR FIELD (T77) 

BTM BRANCH TO 04872 AND TRANS FIELD 
BNF CHECK 04868 FOR FLAG 
B 
NOP 
NOP 

ERROR ROUTINE 
HI 
WA 
BNI 
H 
BI 
B 

SUB-ROUTINE 529 
THIS IS ROUTINE BRANCHED TO IN 029. CHKS TRANS 
CORRECT. CHANGES 7 TO i AND BB TO MAIN ROUTINE 

X 
BNR 
BNF 
TFM 
BB 
NOP 

WORKING AREA 
CHECK 'LOW ORDER FOR RM 
CHECK HIGH ORDER FOR FLAG 
TRANS FIELD Tal IMMED 
BRANCH BACK TO 04740 
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4932 
4944 
4956 
4968 
4980 
4992 

5004 
5016 
5028 
5040 
5052 
5064 

5076 
5088 
5100 
5112 
5124 
5136 

5148 
5160 
!? 112, 
:5184 
-5196 
,5208 

46 04956 00100 
39 04969 00100 
47 04980 00300 
48 7577..7 9 O~ 
46 0477..8 007..00 
49 05016 

"8 
46 05028 01600 
32 05014 
44 05076 05014 
46 05076 01600 
49 05124 

46 05100 00100 
39 05113 00100 
47 0512.4 00300 
48 70737 0 O~ 
46 05016 002.00 
49 05160 

'6 
·46 05172 01700 
3"2 05157 
44 052.·7..0 05157 
46 052.20 01700 

,49 057..68 

BI 
WA 
BNI 
H 
B1 
B 

ERRO~ ROUTIN~~ 

ROUTINE 030 
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SET FLAG ON CHAR WITH FLAG AND C BIT (8) 
X WORKING AREA 
Bl TURN OFF MBR E CHECK 
SF SET FLAG ON 8 
BNF CHECK FLAG NOT REMOVED 
BI CHECK C BIT NOT REMOVED 
B 

BI 
WA 
BNI 
H 
BI 
B 

ERROR. ROUTINE 

ROUTINE 031 
SET FLAGOl\j'"''"c'mm-WITH FLAG AND NO C BIT l" 

X 
Bl 
SF 
BNF 
BI 
B 

WORKING AREA 
TURN OFF MBR 0 CHECK 
SET FLAG ON 6 
CHECK FLAG NOT REMOVED 
CHECK C BIT NOT REMOVED 

PN 7..17..8301 
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52Z~ 
523/Z 
52.4 
525\6 

I 

\5268 
5280 

5292 
5304 
5316 
5328 
5340-
535Z 
5364 

5376 
5388 
5400 
5412 
5424 
5436 

5448 
5460 
5472 
5484 

46 05244 00100 
39 05257 00100 
47 05268 00300 
1~ 10737 1 01 
4~ 05160 00200 
49 05304 

5 
32 05302 
44 05376 05302 
46 05376 01600 
15 05302 OQ005 
49 05424 
41 

46 05400 00100 
39 05413 00100 
47 05424 00300 
48 70737 2 01 
46 05304 00200 
49 05460 

4 
32 05459 
44 05532 05459 
46 05532 .01700 

BI 
WA 
BNI 
H 

, BI 
B 
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ERROR RO"TIlfE 

ROUTINE 032 
SET FLAG ON CHAR WITH C BIT AND NO FLAG(5) 

X 
SF 
BNF 
BI 
TDM 
B 
NOP 

BI 
WA 
BNI 
H 
BI 
B 

WORKING AREA 
SET FLAG ON 5 
CHECK FOR FLAG 
CHECK C BIT REMOVED 
RESTORE TO 5 

ERROR ROUTINE 

ROUTINE' 033 
SET FL~:\.G BIT ON CHAR WITH NO C BIT OR FLAG(4) 

X 
SF 
BNF 
BI 

WORKING AREA 
SET FLAG ON 4 
CHECK FOR FLAG 
CHECK C BIT 

PN 2128301 
EC 404675 



5496 
5508 
5520 

5532 
5544 
5556 
5568 
5580 
5592 

5604 
5616 
5628 
5640 
5652 
5664 
5676 

5688 
5700 
5712 
5724 
5736 
5748 

15 05459 0000'4 
49 05580 
41 

46 05556 oofoo 
39 05569 00100 
47 05580 00300 
,48 70737 3 O~ 
46 05460 002.00 
49 05616 

1 
33 05614 
44 05652 05614 
49 05688 
46 05688 01600· 
49 05736 
41 

46 05712. 00100 
39 05725 00100 
47 05736 00300 
48 70737 4 O~ 
46 05616 002.00 
49 05772 

5760 3 
5772 33 05769 

TDM RESTORE TO 4 
B 
NOP 

BI 
WA 
BNI 
H 
BI 
B 

ERROltL ROUTINE 

ROUTINE 034 

Page 32 

CLEAR FLAG ON CHAR WIT~ NO FLAG OR C SIT(l) 

X 
CF 
BNF 
B 
SI 
B 
NOP 

BI 
WA 
BNI 
H 
BI 
B 

WORKING AREA 
CLEAR· FLAG ON 1 
CHECK FLAG NOT ADDED 
ENTER ERROR IF FLAG 

, CHECK C BIT NOT INSERTED 

ERROR ROUTINE 

ROUTINE 035 
CLEAR FLAG ON CHAR WITH NO FLAG BUT, WITH C BIT(J) 

X 
CF 

WORKING AREA 
CLEAR FLAG 

5784 44 05808 05769 BNF CHECK FLAG NOT INSERTED 

PN 21Z,8301 
EC 404675 



5796 
5808 
5820 
5832 

5844 
5856 
5868 
5880 
5892 
5904 

5916 
5928 
5940 
5952 
5964 
5976 
5988 

6000 
6012 
6024 
6036 
6048 
6060 

49 05844 
46 05844 01700 
49 05892 
41 

46 05868 00100 
39 05881 00100 
47 05892 00300 
48 70737 5 O~ 
46 05772 00200 
49 05928 

33 05926 
44 05964 05926 
49 06000 
46 06000 01600 
32 05926 
49 06048 

46 06024 00100 
39 06037 00100 
47 06048 00300 
48 70737 6 O~ 

46 05928 00200 
49 06084 

6072 7 
6084 33 06081 
6096 44 06120 06081 

B ENTER ERROR IF FLAG 
BI CHECK C BUT NOT REMOVED 
B 
NOP 

BI 
WA 
BNI 
H 
BI 
B 

ERRO. ROUTINE 

ROUTINE 036 
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CLEAR FLAG ON CHAR WITH FLAG BUT NO C BIT (5) 

X 
CF 
BNF 
B 
BI 
SF 
B 

BI 
WA 
BNI 
H 
BI 
B 

WORKING AREA 
CLEAR FLAG ON 5 
CHECK FLAG REMOVED 
ENTER ERROR IF ~LAG 
CHECK IF C BIT INSERTED 
RESTORE FLAG 

ERROR ROUTINE 

ROUTINE 037 
CLEAR FLAG ON CHAR WITH "FLAG AND C BIT (7) 

X WORKING AREA 
CF CL~AR FLAG ON :; 

BNF CHECK FOR NO FLAG 

PN 2128301 



6108 
6120 
6132 
6144 

6156 
6168 
6180 
6192 
6204 
6216 

49 06156 
46 06156 01700 
32 06081 
49 06204 

46 06180 00100 
39 06193 ·00100 
47 06Z04 00300 
48 70731 7 01 
46 06084 00209 
49 06240 .. 

B 
BI 
SF 
B 

Bt 
WA 
BNI 
H 
St 
B 

ENTER. ERROR IF FLAG 
CHECK C Brr R~OVED 
RESTOR.E Fl"AG 

ERROR. R.OUTINE 

ROUTINE 038 
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CHECK HI-POS AND EQ-ZERO TRIOS FOR. HIP NOT E/Z 

PN 21Z830.1 
EC 404530 



6432 zi 
6444 26 06437 0644Z 
6456 21 06437 06442 
6468 46 06528 01100 
6480 46 06564 01Z00 
6492 49 06612 
6504 41 
6516 41 

6528 46 06480 00100 
6540 38 06559 00100 
6552 49 06480 039~ 
6564 46 06588 00100 
6516 39 06601 00100 
6588 47 06612 00300 
6600 48 75737 9 ot 
6612 46 06444 OOZOO 
6624 49 06648 

6636 Bsil 
6648 26 06641 06647 
6660 21 06641 06645 
6612 46 06132 01100 
6684 46 06768 01200 

'6696 49 06816 
. 6708 41 
6720 41 

6732 46 06684 00100 
6744 38 06763 00100 
6756 49 06684 0401 
6768 46 06792, 00100 
6780 39 06805 00100 
6192 47 06816 00300 
6804 48 75747 0 0# 
6816 46 06648 OOZOO 
6828 49 0685Z 

Paso 3S' 

ROUTINE 039 . 
CHI<: HI-POS AND EO- ZERO TRIGS FOR NOT HIP NOT £/ Z 

i 

X I CONSTANTS AND WORKING AREA 
TF SET MINUS 1Z IN P FIELD 
A ADD -~Z TO,..Z2 
BI CHECK HIP TRIG Foil NOT HlP 
BI ! CHEC~ E/Z TRIG FOR NOT E/Z 
B 
Nap 
NOP 

ERROl\ ROUTINE 
BI 
WN 
B 
BI 
WA 
BNI 
H 
BI 
B 

ROUTINE 040 
CHK HI-POS AND EO-ZERO TRIGS FOR NOT HIP NOT E/Z 

X 
TF 
A 
BI 
BI 
B 
NOP 
NOP 

BI 
WN 
B 
BI 
WA 
BNI 
H 
BI 
B 

CONST ANTS AND WORKING AREA 
SET 11 IN P FIELD 
ADD MINUS 88 TO 11 
CHECK HIP FOR NOT HIP 
CHECK E/Z FOR NOT E/Z 

ERROR ROUTINE 

PN 21Z8301 
EC 404530 



6840 
6852 
6864 
6876 
6888 
6900 
6912 
692.4 

6936 
6948 
6960 
6972 
6984 
6996 

.7008 
7020 
7032 

7044 
7056 
7068 
7080 
7092. 
7104 
·7116 
712.8 

7140 
1152 
7164 
7176 
7188 
72.00 
7212. 
7224 
7236 

8844 
2.6 06845 06850 
21 06845 06848 . 
47 06936 01100 
46 06972 01200 
49 07020 
41 
41 

46 06888 00100 
38 06967 00100 
49 06888 0411 
46 06996 00100 
39 07009 00100 
47 07020 00300 
48 75747 1 0# 
46 06852 00200 
.49 07056 

4444 
z,6 07049 07055 
2.1 07049 07053 
46 07140 01100 
47 07176 01200 
49 072.24 
41 
41 

46 07092 00100 
38 07171 00100 
49 07092. 042# 
46 072.00 00100 . 
39 072.13 00100 
41 07224 00300 
48 75747 Z Of; 

46 07056 00200 
49 07260 
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ROUTlNE 0.41 
CHI( HI-POS AND lCQ- aERO TRIGS FOR HIP NOT E/ Z 

X 
TF 
A 
BNI 
SI 
B 
NOP 
NOP 

BI 
WN 
B 
BI 
WA 
BNI 
H 
BI 
B 

CON ST ANTS AND WORKING AREA 
SET !4lNUS 44 IN P FIELD 
ADD 88 TO -44 
CHECI( HIP FOR HIP 
CHECft E/Z FOR NOT E/Z 

ERRQtt ROUTINE 

ROUTINE 042 
CHK HI-POS AND EQ- ZERO TRIGS FOR EI Z NOT HIP 

X CONST ANTS AND WORKING AREA 
TF SET 44 IN P FIELD 
A ADD MINUS 44 TO 44 
BI CHECK HIP TRIG FOR NOT HIP 
BNI· CHECK E/Z TRIG FOR E/Z 
B 
NOP 
NOP 

ERROR ROUTINE 
BI 
WN 
B 
Bl 
WA 
BNI 
H 
BI 
B PN .,2128301 

EC 404618 



7248 
7260 
1272 
7284 
72.96 
7308 
732.0 
7332 

7344 
7356 
'7368 
7380 
7392 
7404 
7416 
7428 
7440 

7452 
7464 
7476 
7488 
7500 
7512 
7524 
7536 

7548 
7560 
7572 
7584 
7596 
7608 
7620 
7632. 
7644 

i188 
26 07~53 '07259 
Z2 07253 07257' 
47 07344 01100 
46 07380 01200 
49 07428 
41 
41 

46 07296 00100 
38 07375 00100 
49 07296 043i 
46 07404 00100 
39 07417 00100 
47 07428 00300 
48 75747 3 01 
46 07260 00200 
49 07464 

i188 
26 07457 07461 
22 07457 07463 
46 07548 01100 
46 07584 01200 
49 07632 
41 
41 

46 07500 00100 
38 07579 00100 
49 07500 0441. 
46 07608 00100 
39 0762.1 00100 
47 07632. 00300 
48 75747 4 0# 
46 07464 OOZOO 
49 07668 
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ROUTINE 043 
CHK HI-POS AND EO-ZERO TRIGS FOR HIP NOT E/Z 

X 
TF 
S 
BNI 
BI 
B 
NOP 
NOP 

BI 
WN 
B 
BI 
WA 
BNI 
H 
BI 
B 

CONSTANTS ANt:> WORKING AREA 
SET 88 IN P FIELD 
SUBT 11 FRi'M 88 
CHECK HIP TRIG FOR HIP 
CHEC~ E/Z TRIG FOR NOT E/Z .. 

ERROR ROUTINE 

ROUTINE 044 
CHK HI-POS AND EO-ZERO TRIGS FOR NOT HIP NOT E/Z 

X 
TF 
S 
BI 
BI 
B 
NOP 
NOP 

BI 
WN 
B 
BI 
WA 
BNI 
H 
BI 
B 

CONST ANTS AND WORKING AREA 
SET 11 IN P FIELD 
SUBT 88 FROM 11 
CHECK HIP 1;'RIG ~OR NOT HIP 
CHECK EIZ TRIG FOR NOT E/Z 

ERROR ROUT~E 

PN 21Z8301 
EC 4045~0 



7656 88 
7668 26 07661 07667 
7680 22 07661 07667 
7692 46 07752 01100 
7104 47 07812 01200 
7716 49 07860 
7728 41 
7740 41 

7752 46 07776 00100 
7764 39 07789 00100 
7776 47 07800 00300 
7788 48 70747 5 O~ 
7800 49 07704 
7812 46 07836 00100 
7824 39 07849 00100 
7836 47 07860 00300 . 
7848 48 75747 5 O~ 
7860 46 07668 00200 
7872 49 07896 

7884 4422 
7896 26 07889 07895 
7908 22 07889 07893 
7920 47 07980 01100 
7932 46 08040 01200 
7944 49 08088 
7956 41 
7968 41 

7980 46 08004 00100 
7997.. 39 08017 00100 
8004 47 08028 00300 
8016 48 70747 6 0# 
8028 49 07932 
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ROUTmE 045 
CHECK HI-POS AND EO-ZERO TRIGS FOR. E/Z. NOT HlP 

X CONS~~ANT\~ AND WORKING AREA 
TF SET 8:8 IN l? FIELD 
S SUST 88 FItOM 88 
BI CHEcec HIP TRIG FOR NOT Hlp 
BNI CHECK E/Z T1\IG FOR E/Z 
B 
NOP 
NOP 

ERROR. ROUTINE 
BI 
WA 
BNI 
H 
B 
BI 
WA 
BNI 
H 
Bl 
B 

ROUTINE 046 
CHECK HI-POS AND EO-ZERO TRIGS FOR HlP NOT E/Z 

X 
TF 
$ 
BNI 
BI 
B 
NOP 
NOP 

BI 
WA 
BNI 
H 
B 

CONST ANTS AND WORKING AREA 
SET 22 IN P FIELD 
SUBT-44 FROM Z2 
CHECK HIP TRIG FOR HIP 
CHECK E/Z TRIG FOR NOT E/Z 

ERROR ROUTINE 

PN 2128301 
EC 404.618 



8040 
805Z 
8064 
8076 
8088 
8100 

8112 
8124 
8136 
8148 
8160 
8172 
8184 
8196 

8208 
8220 
8232 
82.44 
8256 
8268 
8280 
8292 
8304 
8316 
8328 

8340 
8352 
8364 
8376 

46 08064 00100 
39 08077 00100 
47 08088 00300 
48 75747 6 O~ 
46 07896 00200 
49 08124 

44~~ 
26 08117 08122 
22 08111 08120 
46 08208 01100 
46 08268 01200 
49 08316 
41 
41 

46 082.'2 00100 
39 082.45 00100 
47 08256 00300 
48 70747 7 01 
49 08160 
46 08292 00100 
39 08305 00100 
47 08316 00300 
48 75747 7 01 
46 08124 00200 
49 08352 

AAii 
26 08345 08351 
22 08345 08349 
4708436 01100 

Pal. 39' 

BI 
WA 
BNI 
H 
BI 
B 

ROUTINE 047 
CHK HI-POS AND EO-ZERO TRIGS FOR NOT HlP NOT E/Z 

X CONST ANTS AND WORKING AREA 
TF SET MINUS 22 IN P FIELD 
S SUBT 44 FROM - 22 
BI CHECK HIP TRIG FOR NOT HlP 
BI CHECK E/Z TRIG FOR. NOT E/Z 
B 
NOP 
NOP 

ERROR ROUTINE 
BI 
WA 
BNI 
H 
B 
BI 
WA 
BNI 
H 
BI 

ROUTINE 048 
CHK HI-POS AND EO-ZERO TRIGS FOR HIP NOT E/Z .~ 

X 
TF 
S 
BNI 

CONST ANTS AND WORKING ... t\.R.EA 
SET -22 IN P FIELD 
SUBT -88 FROM -22 
CHECK HIP TRIG FOR HIP 

PN 2128301 



8388 
8400 
8412 
8424 

8436 
8448 
8460 
8472. 
8484 
8496 
8508 
8520 
8532 
8544 
8556 

8568 
8580 
8592, 
8604 
8616 
8628 
8640 
8652. 

8664 
8676 
8688 
8700 
8712 
8724 
8736 
8748 
8160 
8772 
8784 

46 08496 01200 
49 08544 
41 
41 

46 08460 00100 
39 08473 00100 
47 08484 00300 
48 70747 8 Ot. 
49 08388 

·46 08520 00100 
39 08533 ~OlOO 
47 08544 00300 
48 75747 8 O~ 
46 08352, OOZOO 
49 08580 

ii44 
26 08573 08578 
Z2. 08573 08576 
46 08664 01100 
46 08724 01200 
49 08772 
41 
41 

46 08688 00100 
39 08701 00100 
41 08712. Oa300 
48 70747 9 . Ot. 
49 08616 
46 08748 00100 
39 08761 00100 
47 08772 00300 
48 75747 <] O~ 
46 08580 OOZOO 
49 08808 
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BI CHECK.E/Z TRIO FOR NOT E/Z 
B 
NOP 
NOP 

Bl 
WA 
BNI 
H 
B 
BI 
WA 
BNI 
H 
Bt 
B 

ERROR. ROUTINE 

RQUTINE '049 . 
CHK HI-POS AND EO-ZERO TRIGS FOR NOT HlP NOT E/Z 

X 
TF 
S 
Bl 
Bt 
B 
NOP 
NOP 

Bl 
WA 
BNI 
H 
B 
Bl 
WA 
BNI 
H· 

BI 
B 

CONST ANTS AND WORKING AREA 
SET -44 IN P FIELD 
SUBT -11 FROM -44 
CHECK HIP TRIG FOR NOT HIP 
CHECK E/Z TRIG FOR NOT E/Z 

ERROR ROUTINE 

PN 2128301 
EC 404S30 



8796 33 
8808 26 08801 08806 
8820 22 08801 08806 
8832 46 08892 01100 

·8844 47 08952 01200 
8856 49 09000 
8868 41 
8880 41 

8892 46 08916 00100 
8904 39 08929 00100 
8916 47 08940 00300 
8928 48 70757 0 01= 
8940 49 08844 
8952 46 08976 00100 
8964 39 08989 00100 
8976 47 09000 00300 
8988 48 75757 0 01:-
9000 46 08808 00200 
9012 49 09036 

9024 9966 
9036 15 00369 1= 
9048 26 09029 09035 
9060 21 09029 09033 
9072 45 09120 09029 
9084 49 09168 
9096 41 
9108 41 

9120 46 09144 00100 
9132 39 09157 00100 
9144 47 09168 00300 
9156 48 70757 I ~ 
9168 15 00369 5 
9180 46 09036 00200 
9192 49 09216 

X 
TF 
S 

. BI 
BNI 
B 
NOP 
NOP 

BI 
WA 
BNI 
H 
B 
BI 
WA 
BNI 
H 
Bt 
B 

X 
TDM 
TF 
A 
BNR 
B 
NOP 
NOP 

BI 
WA 
BNI 
H 
TOM 
81 
B 
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ROUTINE 050 
CHK HI-POS AND EQ-ZERO TRIGS FOR E/Z NOT HIP 

CONSTANTS AND WORKING AREA 
SET -33 IN P FIELD 
SUBT -33 FROM -33 . 
CHECK HIP TRIG FOR NOT HIP 
CHECK E/Z 'RIG FOR E/Z 

EROlOR ROUTINE 

ROUTINE 051 
CHECK FOR CORRECT MEMORY LOOKUP ON ADD 

CONSTANTS AND WORKING AREA 
SET RM IN MEMORY POS 369 
SET 66 IN P FIELD 
ADD 99 TO 66 
CHECK RESULT FOR RM 

ERROR ROUTINE 

RESTORE ADD TABLE POS. 369 

PH 2128301 
EC 404675 



9204 9966 
9216 15 00396 -F 
9228 26 09209 09213 
9240 2J 09209 09215 
9252 45 09300 09209 
9264 49 09348 
9276 4J 
9288 41 

9300 46 09324 00100 
9312 39 09337 00100 
9324 47 09348 00300 
9336 48 70757 2 Oi 
9348 15 00396 5 
9360 46 09216 00200 
9372 49 09396 

9384 9966 
9396 15 00303 I 
9408 26 09389 09395 
9420 22 09389 09393 
0432 45 09480 09389 
9444 49 09528 
9456 41 
9468 41 

9480 46 09504 00100 
9492 39 09517 00100 
9504 47 09528 00300 
9516 48 70757 3 O~ 
9528 15 00303 3 
9540 46 09396 00200 
9552 49 09576 

. Page 42 

ROUTINE 052 
CHECK FOR CORRECT MEMORY LOOKUP ON ADO 

x CONSTANTS AND WORKING AREA 
TOM SET RM IN MEMORY POSe 396 
TF SET 99 IN P FIELD 
A ADD 66 TO 99 
BNR CHECK RESULT FOR RM 
8 
NOP 
NOP 

ERROR ROUTINE 
BI 
WA 
BNI 
H 
TOK RESTORE ADD TABLE POSe 396 
81 
8 

ROUTINE 053 
CHECK FOR CORRECT MEMORY LOOK UP ON SUBT 

X CONSTANTS AND WORKING AREA 
TDM SET RM' IN MEMORY POSITION 303 
TF SET -66 IN P FIELD 
S SU8T -99 FROM -66 
BNR CHECK RESULT FOR RM 
8 
NOP 
NOP 

Bt 
WA 
BNI 
H 

ERROR ROUTINE 

TOM RESTORE ADD TABLE POSe 303 
81 
B 

PN2128301 
EC 404615 



9564 
9576 
9588 
9600 
9612 
9624 
'9636 
9648 

9660 
9672 
9684 
9696 
9708 
9720 
9732 

9744 
9756 
9768 
9780 
9792 
9804 
9816 
9828 

9840 
9852 
9864 
9876 
9888 
9900 
9912 

T 11666 
IS 00305 I-
26 09569· 09572 
22 09569 09575 
45 09660 09568 
49 09708 
41 
41 

46 09684 00100 
39 09697 00100 
47 09708 00300 
48 70757 4 01 
15 00305 5 
46 09576 00200 
49 09756 

9" 99888 
15 00301 I-
26 09749 09755 
22 09749 09752 
45 09840 09748 
49 09888 
41 
41 

46 09864 00100 
39 09877 00100 
47 09888 00300 
48 70757 5 01-
15 00301 1 
46 09756 00200 
49 09936 
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ROUTINE 054 
CHECK FOR CORRECT MEMORY LOOK UP ON SUBT 

X CONSTANTS AND WORKING AREA 
TOM SET RM IN MEMORY POSe 305 
TF SET 'I' IN P FIELD 
S SUBT 666 FROM III 
BNR CHECK RESULT FOR RECORD MARK 
B 
NOP 
NOP 

BI 
WA 
BNI 
H 
TOM 
BI 
B 

ERROR ROUTINE 

RESTORE A"O TABtE POS. 305 

ROUTINE 055 
CHECK FOR CORRECT MEMORY LOOK UP ON SU8T 

X 
TOM 
TF 
S 
BNR 
B 
NOP 
NOP 

81 
WA 
BNI 
H 
TOM 
BI 
B 

CONSTANTS AND WORKING AREA 
SET RM IN MEMORY POS. 301 
SET 888 IN P FIELD 
SUBT 999 FROM 888 
CHECK RESULT FOR RECORD MARK 

ERROR ROUTINE 

RESTORE ADD TABLE POS. 301 

PN 2128301 
EC 404675 



9924 
9936 
9948 
9960 
9972 
9984 
9996 

10008 

10020 
10032 
10044 
10056 
10068 
1008'0 

10092 
10104 
10116 
10128 
10140 
10152 
10164 
10176 

10188 
10200 
10212 
10Z24 

. 10236 
10248 

1208 
46 09948 01400 
26 09929 09935 
21 09929 09933 
47 10020 01400 
49 10068 
41 
41 

46 10044 00100 
39 10057 00100 
47 10068 00300 
48 70757 6 O~ 
46 09936 00200 
49 10104 

5S 
46 10116 01400 
26 10097 10103 
11 10097 izz 
47 10188 01400 
49 10236 
41 
41 

46 10212 COIOO 
39 102Z5 00100 
47 10Z36 00300 
48 70751 7 ot 
46 10104 OOZOO 
49 10212 

ROUTINE 056 
CHECK OVERFLO" Tl\IG 

X 
BI 
TF 
A 
BNI 
B 
NOP 
NOP 

CONST ANTS AND WORKING AREA 
TURN OFF OVERFLOW 

BI 
WA 
BNI 
H 
BI 
B 

SET 88 IN P FIELD 
ADD 1~ TO 88 
CHECK. FOR OVERFLOW 

ERROR ROUTINE 

ROUTINE 057 
CHECK OVERFLOW TRIG 

X CONS"T ANTS AND WORKING AREA 
BI TURN OFF OVERFLOW 
TF S~T 55 IN P FIELD 
AM ADD ZZZ TO 55 IMMED 
BNI CHECK FOR OVERFLOW 
B 
NOP 
NOP 

BI 
WA 
BNI 
H 
BI 
B 

ERROR ROUTINE 

PN 2128301 
EC 404530 



'10260 73 
10272 46 10284 01400 
~10284 26 10265 10271 
10296 12 10265 i7 
10308 47 10356 01400 . 
\ 

~10320 49 10404 
10332 41 
\0344 41 

10356 46 10380 00100 
.10368 ~9 10393 00100 
10390 47 10404 00300 
'10392 48 70757 8 01 
"10404 46 10272 00200 
10416 49 10440 

"10428 99 
10440 46 10452 01400 
10452 26 10433 10439 
10464 12 10433 ill 
10476 47 10524 01400 
10488 49 10572 
10500 41 
10512 41 

10524 46 10548, 00100 
,10536 39 10561 00100 
10548 47 10572 00300 
10560 48 70757 9 Of. 
10572 46 10440 00200 
10584 49 10608 
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ROU TINE 0 $8 
CHECK OVERfLOW' TRlG 

X CONST ANTS AN)) WORKING AREA 
BI TURN OFF OVEJlFLOW 
TF SET -73 IN, F~LD 
SM SUBT 27 FROM ·-73IMMED 
BNI CHECK FOR OVJt:RFLOW 
B 
NOP 
NOP 

ERROR ROUTINE 
BI 
WA 
BNI 
H 
Bl 
B 

ROUTINE 059 
CHECK OVERFLOW TRIG 

X CONSTANTS AND WORKING AREA 
BI TURN OFF OVERFLOW 
TF SET 99 IN P FIELD 
SM SUBT III FROM 99 
BNI CHECK FOR OVERFLOW 
B 
NOP 
NOP 

BI 
WA 
BNI 
H 
BI 
B 

ERROR ROUTINE 
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10596 
10608 
10620 
10632 
10644 
10656 
10668 

10680 
10692 
10704 
10716 
10728 
10740 

10752 
10764 
10776 
10788 
10800 
10812 
10824 

4488 
26 10601 10607 
24 1 0601 1 0605 
47 10680 011 00 
49 10728 
41 
41 

46 10704 00100 
39 10717 00100 
47 10728 00300 
48 70767 0 O~ 
46 10608 00200 
49 10764 

--... 991 , 
26 10757 10761 
24 10757 10761 
47 10836 01100 
46 10836 01200 
46 10836 01400 
49 10884 

xx 
TF 
C 
BNI 
B 
NOP 
NOP 

81 
WA 
BNI 
H 
BI 
B 

X 
TF 
C 
BNt 
81 
81 
B 

10836 46 10860 00100 81 
10848 39 t0873 00100 WA 
10860 47 10884 00300 8NI 
10872 48 70767 I 01 H 
10884 ·46 10764 00200 81 
10896 49 10920 B 

ROUTltlE 060 
CHECK COMPA~EFtR HIP 

CONSTANTS AND W,RKING AREA 
S'£T 88 IN P FIELD 
COMPARE 4f, .. TO 8~ RESULT HIP 
CHECK HIP TRIG fOR HIP 

ERROR ROUTINE 

ROUTINE 061 
CHECK COMPARE FOR HIP 

CONSTANTS AND WORKING AREA . 
SET 11 IN P FIELD 
COMPARE -22 TO l' 
CHE.CK HIP TRIG FOR HIP 
CHECK E/Z TRIG FOR NOT E/Z 
CHECK OIF TRIG FOR NO OIF 

ERROR ROUTINE 

PN2128301 
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10908 7959 
10920 26 10913 10919 
10932 24 10913 10917 
10944 47 10992 01100 
10956 49 11040 
10968 41 
10980 .41 

10992 46 11016 00100 
11004 39 11029 00100 
11016 47 11040, 00300 
11028 48 70767 2 _Of. 
11040 46 10920 00200 
11052 49 11076 

11064 79 
.11076 26 11069 11075 
11088 24 11069 11075 
11100 47 11148 01200 
11112 49 11196 
11124 41 
11136 41 

11148 46 11172 00100 
11160 39 11185 00100 
11172 47 11196 00300 
Jl184 48 70767 3 O~ 

. 111196 46 11076 00200 
11208 49 11232 

ROUTINE ()62 
CHECK COMPARE FOR Hlp 
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X CONST ANT'S AND WORKING AREA 
TF SET ..,58 DlJ P FIELD 
C COMPARE -79 TO .58 
BNI CHECK HIP TRIG FOR HIP 
B 
NOP 
NOP 

BI . 

WA 
BNI 
H 
BI 
B 

ERROR ROUTING 

ROUTINE 063 
CHECK COMPARE FOR E I Z 

X CONST ANTS AND WORKING AREA 
TF 
C 
BNI 
B 
NOP 
NOP 

BI 
WA 
BNI 
H 
BI 
B 

SET 19 IN P FIELD 
COMP ARE 19 TO 79 
CHECK E/z TRIG FOR E/Z 

ERROR ROUTINE 
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11220 
11232 
11244 
11256 
11268 
11280 
11292 

11304 
11316 

'11328 
11340 
11352 
11364 

11376 
11388 
11400 
114,12 
11424 
11436 
11448 
11460 ' 

11472 
11484 
11496 
11508 
11520 

, 11532 

~A 
26 11225 11230 
24 11225 112.30 
47 11304 01200 
49 11352. 
41 
41 

46 1132.8 00100 
39 11341 00100 
47 11352 00300 
48 70767 4 ()~ 
46 11232 00200 
49 11388 

A7~8 
26 11381 11381 
24 11381 11385 
46 11472 01100 
46 11472 01200 
49 11520 
41 
41 

46 11496 00100 
39 11509 00100 
47 11520 00300 
48 70767 5 01 
46 11388 00200 
49 11556 

Pa,e 48 

ROUTINE 064 
CHE~ COMPARE FOR E/Z 

X 
TF 
C 
BNI 
B 
NOP 
NOP 

BI 
WA 
BNI 
H 

, Bl 
B 

CONSTANTS AND WORKING AREA 
SET -68 IN P FIELD 
COMPARE -68 TO -68 
CHECK' E/Z TRIG FOR E/Z 

ERROR. ROUTINE 

ROUTINE 065 
CHECK COMPARE FOR NOT HIP NOT E/'l-

X 
TF 
C 
BI 
BI 
B 
NOP 
NOP 

BI 
WA 
BNI 
H 
BI 
B 

CONST ANTS AND WORKING AREA 
SET 68 IN P FIELD 
COMPARE 87 TO 68 
CHECK HIP TRIG FOR NOT HIP 
CHECK E/Z TRIG FOR NOT E/Z 

ERROR ROUTINE 
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11544 79!)8 
11556 26 11549 11553 

111568 24 11549 11555 
11580 46 11640 01100 
11592 46 11640 01200 
11604 49 11688 
11616 41 
11628 41 

11640 46 11664 00100 
11652, 3-9 11677 00100 
11664 47 11688 00300 

,,11676 48 70767 6 Of. 

11688 46 11556 00200 
11700 49 11724 _ 

.11712 i0248 
11724 26 11718 11723 
11136 14 11718 10248 
I . 
'11748 47 11796 01200 
11760 49 11844 
11772 41 
I 

11784 41 

.4.1796 46 11820 00100 
11808 39 11833 00100 
"~ .. 1820 

I 
47 11844 00300 

'11832. 48 70767 7 Of, 
11844 46 1172.4 002.00 
~1856 49 11916 

Page 49 

. 
ROUTINE 066 

CHECK COMPARE FOR NOT HIP NOT E/Z 

X CONSl'ANTS AND WORKING AREA 
TF SET -19 IN P FIELD 
C COMP~E -58 TO -79 
BI CHEC¥ HIP TRIG FOR NOT HIP 
BI CHEe. E/Z TRIG FOR NOT E/Z 
B 
NOP 
NOP 

ERROJlj ROUTINE 
BI 
WA 
BNI 
H 
BI 
B 

ROUTINE 067 
CHECK COMPARE IMMED FOR E/Z 

X 
TF 
CM 
BNI 
B 
NOP 
NOP 

BI 
WA 
BNI 
R 
BI 
B 

CONST ANTS AND WORKING AREA 
SET 10248 IN P FIELD 
COMPARE IMMED 
CHECK E/Z TRIG FOR E/Z 

ERROR ROUTINE 

PN 2.12.8301 
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11868' 00 12345' 67890 
11880 ;!3456 78901 
1189Z 00 35802 46791 
11904 
11916 26 11915 11879 
11928 21 11915 11891 
11940 24 11915 11903 
11952 47 11976 01200 
11964 49 12024 

Il976 46 12000 00100 
11988 39 12013 00100 
12000 47 12024 00300 
12012 48 70767 8 O~ 
12024 46 11916 00200 
12036 49 12096 

12048 00 98765 ~3210 
12060 i2345 678<)0 
12072 00 86419 15320 
12084 
12096 26 12095 12059 
12108 Z2 12095 12071 
12120 24 12095 12083 
12132 47 12156 01200 
12144 49 12204 

12156 46 12180 00100 
12168 39 1219300100 
12180 47 l220400300 
12192 48 70767 <) 01 
12204 46 12096 00200 
12216 49 lZ240 
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ROUTlNE068 
CHECK AnD TEN PIGIT NO TO 12 DIGIT NO 

X AUGEtfD 
X ADDEtlD 
X COMPARE DATA 
X WORKING AREA 
TF SET AUGEND 
A ADD J\DDEND TO AUGEND 
C CHEC~ FOR. COR.R.ECT ANSWER 
BNI CHECl( E/Z TRIG FOR E/Z 
B 

,ERROR. ROUTINE 
BI 

'WA 
BNI 
H 
BI 
B 

, ROUTINE 069 
CHECK SUBT TEN DIGIT NO FROM 12 DIGIT NO 

X MINUEND 
X SUBTRAHEND 
X COMPARE DATA 
X WORKING AREA 
TF SET MINUEND 
S SUBT SUBTRAHEND FROM MINUEND 
C CHECK FOR CORRECT ANSWER 
BNI CHECK.E/Z TRIO FORE/Z 
B 

BI 
WA· 
BNI 
H 
BI 
B 

ERROR ROUTINE 

PNZ128301 
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12228 0121 ilil 
12240 23 12237 12239 
12252 24 12234 00099 
12264 47 12288 01200 
\12276 
~ 

49 12336 

12288 46 12312 00100 . 
~12300 39 12325 00100 
12312 47 12336 00300 
,12324 48 70777 0 O~ 
12336 46 12240 00200 
12348 49 12372 

12360 0484 izii 
lZ37Z 23 12369 12371 
12384 24 12366 00099 
12396 47 12420 01200 
12408 49 12468 
\ 

12420 46 12444 00100 
12432 39 12457 00100 
\ 

'1Z444 47 12468 00300 
12456 48 70777 1 O~ 
12468 46 12372 00200 
12480 49 12504 

ROUTINE 010 
CHECK MULTIPLY 

X MULTIPLICAND, MULTIPLIER, 
M MULTIPLY 
C CHECK PRODUCT COR.RECT 
BNI CHECK.E/ZTRIG FOR E/Z 
B 

ERROI\ ROUTINE 
BI 
WA 
BNI 
H 
BI 
B 

ROUTINE 071 
CHECK MULTIPLY 

X MULTIPLICAND, MULTIPLIER, 
M MULTIPLY 
C CHECK PRODUCT CORRECT 
BNI CHECK E/Z TRIG FOR E/Z 
B 

ERROR ROUTINE 
BI 
WA 
BNI 
H 
BI 
B 
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COMP. DATA 

COMP~DATA 
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12.492 i936 4444 
12.504 2.3 12.501 12.503 
12516 24 12498 00099 
12528 47 12552 01200 
12540 49 12600 

12552 46 12576 00100 
12564 39 12.589 00100 
12576 47 12600 00300 
12588 48 70777 2 01 
12.600 46 12504 00200 
12612 49 12636 

1262.4 7744 8888 
12636 23 12633 12635 
12648 24 12630 00099 
12660 47 12684 01200 
12672 49 12.732 

12684 46 12708 00100 
12.696 39 12721 00100 
12708 47 12732 00300 
~2720 48 70777 3 0# 
12732 46 12636 OOZOO 
12744 49 12.768 
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ROUTINE 072. 
CHECK MULTIPLY 

X MULTJPLICAND, MULTIPLIER, COMP. DATA 
M MULT,tpLY 
C CHECK PRODUCT CORRE CT 
BNI CHECK ;E/Z TRIG FOR E/Z 
B 

BI 
WA 
BNl 
H 
BI 
B 

ERROR ROUTINE 

ROUTlNE 073 
CHECK MULTIPLY 

X 
M 

MULTIPLICAND, MULTIPLIER. COMP. DATA 
MULTIPLY 

C 
BNI 
B 

BI 
WA 
BNI 
H 
BI 
B 

CHECK PRODUCT CORRECT 
CHECK E/Z TRIG FOR E/Z 

ERROR ROUTINE 
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12756 
12768 
12780 
12792 
12804 
12816 
12828 

12840 
12852 
12864 
12876 
12888 
12900 

12912 
12924 
12936 
12948 
~\12960 

12972 
12984 
~2996 

13008 
13020 
13032 
13044 
13056 
13068 

00000 0 777 
13 12767 00000 
47 12840 01200 
24 12763 00099 
47 12840 01200 
49 12888 

46 12864 00100 
39 12877 00100 
47 12888 00300 
48 70777 4 O~ 
46 12,168 00200 
49 12960 

01234 56789 
01234 56789 

000 15241 
57 87501 90521 
23 12923 12935 
24 12959 00099 
47 13008 01200 
49 13056 

46 13032 onlOO 
39 13045 00100 
47 13056 00300 
48 70771 5 o~ 
46 12960 00200 
49 13128 

ROUTINE 074 
CHECK MULTIPLY IMMED 

X 
MM 
:eNI 
C 
BNI 
B 

BI 
WA 
BNI 
H 
BI 
B 

MULTJPLIQAND 
MULTlPLY IMA4ED 
CHEC¥ E/a TRIG FOR E/Z 
CHECK PRODUCT CORRECT 
CHECK E/Z TRIG FOR. E/Z 

ERROR ROUTINE 

ROUTINE 075 
CHECK MULTIPLY 

X MULTIPLICAND 
X MULTIPLIER 
X COMPARE DATA 
X COMPARE DATA 
M MULTIPLY 
C CHECK PRODUCT CORRECT 
BNI CHECK E/Z TRIG FOR E/Z 
B 

ERROR ROUTINE 
BI 
WA 
BNI 
H 
BI 
B 
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13080 
13092 
13104 
13116 
1~128 
13140 
13152 
13164 
13176 
13188 

13200 
13212 
13224 
13236 
13248 
13260 

13272 
13284 
132.96 
13308 
13320 
13332 
13344 
13356 
13368 
13380 
13392 
13404 
13416 
13428 
13440 

37 92022 34363 
82 06972 21251 
31 12102 20036 
15 97794 5429i 
16 00079 00000' 
23 13091 13103 
24 00099 13127 
47 13200 01200 
44 13200 00076 
49 13248 

46 13224' 00100 
39 13237 00100 

< 47 13248 00300 
48 70777 6 01 
46 13128 60zoo 
49 13992 

12 345~6 78901 
55 6454 4955 
46 56 4 14256 
65 45 5 64646 
62 4563 6356 

59494 74863 
63665 6 62 

57 41434 562 
42 45636 64545 
55 75 4155 
44 76 6348 
59 4545 5349 
55 4562 5646 

44416 34101 
46 13764 00100 

ROUTINE 076 
CHECK MULTIPLY 

x' 
X 
X 
X 
TFM 
M 

MULTIPLICAND 
MULTIPLIER 
COMPARE DATA 
COMP ARE DATA 
SET ME.M POS 75-79 TO ZERO 
MULTIPLY 
CHECli PRODUCT 
CHEC~ E/Z TRIG FOR E/Z 
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C 
BNI 
BNF 
B 

CHEC~ HIGH ORDER POS FOR FLAG 

BI 
WA 
BNI 
H 
BI . 
B 

ERROR ROUTINE 

. ROUTINE 077 
CHECK CONTROL OPERATIONS 8t 
WRITE NUM &: ALPHA 

x 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X' 
81 

NUMERIC DATA 
ALPHA DAT A NUM IN 
ALPHA DATA FO ABO 
ALPHA DATA VE OFF 
ALPHA DATA SET TO 
ALPHA OAT A RIGHT 
ALPHA DATA TWO S 
ALPHA DATA PACES 
ALPHA DATA BETWEE 
ALPHA DATA N 5 AN 
ALPHA DATA D 6 TH 
ALPHA DATA REF; LI 
ALPHA DATA NES OF 
ALPHA DATA DATA. 
CHECK SW 1 FOR TYPEOUT 

PNZIZ8301 
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13452 34 00102 
13464 34 00108 
13476 3-8 13272 00100 
13488 34 00101 
13500 34 00101 
13512 38 13278 00100 
13524 34 00102 
13536 34 00108 
13548 38 13272 00100 
13560 34 00101 
13572 34 00101 
13584 38 13?78 00100 
13596 34 00101 
13608 34 00101 
13620 38 13272 00100 
13632 34 00102 
13644 34 00108 
13656 38 13272 00100 
13668 34 00101 
13680 34 00101 
13692 38 13278 00100 
13704 34 00102 
13716 39 13285 00100 
13728 34 00102 
13740 46 13440 00200 
13752 49 13764 

13764 34 00102 
13776 35 19976 00100 
13788 35 19976 00200 
)13800 49 13944 
13812 41 
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K CARRIAGE RETURN 
K TAB 
WN TYPEWRIT~R 

K SPACE 
K SPACE 
WN TYPEWRITER 
K CARRIAGE RETURN 
K TAB 
WN TYPEWRITER 
K SPACE 
K SPACE 
WN TYPEWRITER 
K SPACE 
K SPACE 
WN TYPEWRITER 
K CARRI~GE RETURN 
K TAB 
WN TYPEWRITER 
K SPACE 
K SPACE 
WN TYPEWRITER 
K CARRIAGE RETURN 
WA TYPEWRITER 
K CARRIAGE RETURN 
BI CHECK SW Z FOR LOOP ROUTINE 
B 

ROUTINE 078 
CHECK DUMP NUMERIC TO 
TYPEWR.ITER & PAPER TAPE PUNCH 
FOR CARD I/O, SEE PAGE 55A 
K CARRIAGE RETURN 
DN DUMP NUMERIC- TYPEWRITER 
DN DUMP NUMERIC- TAPE PUNCH 
B 
NOP 
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13764 
13776 
13788 
13800 
13812 

13824 
13836 
13848 
13860 
13872 
13884 
13896 
13908 
.13920 
13932 
13944 
13956 

, 13968 
13980 

13992 
14004 
14016 

34 
35 
35 
49 
41 

03 
21 
4T 
47 
54 
62 
68 
74 
OF 
31 
39 

.39 
39 
49 

49 
16 
49 

19976 
19920 
13932 

04101 
23243 
42434 
48495 
55565 
63646 
69707 
75767 

16044 
16045 
16045 
16045 
19924 

18808 
13998 
00552 

ROUTINE 078 
Check Dump Numeric to Typewriter 
&. Card'Punch. For Paper Tape, 
See P4tge 55 

Carriage Return 

Pege -55A-

00102 
00100 
OL400 

K 
DN 
ON 
B 
NOP 

Dump Numeric to Typewriter 
Dump Numeric to tard Punch 

ROUTINE 079 
Check WA,Punched Data will then 
be read in 
For Pape'r Tape, See Page 56 

31420 X • ) + $ 'i'''. 
33400 X / , (:--{O) 
4~46 X A8CDEF 
15253 X GHIJKl 
75859 X MNOPQR 
56667 X STUVWX 
17211 X VZOI2) 
77879 X 456789 

X 'F 
13824 TR Transmit Data to Punch Area 
00400 WA 
00400 WA 
00400 WA 

B 

Check if Division 

B 
T4052 TFM 

8 

Card Punch 
Card Punch 
Card Punch 

Installed 

'N2128301 
EC404675 
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ROUTINE 079 
CHECK WA. PUNCHED DATA Will THEN ~E READ IN 

13824 03 04101 31420 X • ) +$~'''-
12836 II 23243 33400 X I, (=@> 
13848 41 42434 ~46 X A8CDEF 
13860 47 48495 15253 X GHIJKL 
J3872 54 55565 75859 X HtJOPQR 
J3884 62 63646 56667 X S'UVWX 
13896 68 69707 17211. X YJOl23 
13908 74 75767 77879 X 456789 
13920 0,& X ~ 
13932 X 
13944 39 13825 00200 WA PAPER TAPE PUNCH 
13956 39 13825 00200 WA PAPER TAPE PUNCH 
13968 39 13825 00200 WA PAPER TAPE PUNCH 
13980 49 19924 B 

CHECK IF DIVISION INSTALLED 
13992 49 18808 B 
14004 16 13998 14052 TFM 
14016 49 00552 B 

ROUTINE 080 
CHECK LOAD DIVIDEND 

14028 45 67~90 12304 
14040 00 00000 00000 
14052 28 00095 14039 
14064 24 14043 00099 
14076 47 14136 01200 
14088 ·32 00080 00000 
,4100 24 14047 00083 
14112 47 14136 01200 
14124 49 14184 00000 

X DIVIDEND 
X COMPARE DATA 
LD LOAD DIVIDEND 
C COMP DIVIDEND WITH COMP DATA 
BNI CHECK E/z TRIG FOR Elz 
SF SET FLAG POSe 80 
C CHECK FOR ZERO POSe 80-83 
BNI CHECK EIZ TRG FOR E/Z 
B 

ERROR ROUTINE 
14136 46 14160 00100 BI 
14148 39 14173 00100 WA 
14160 47 14184 00300 BNI 
14172 48 70787 0 at H 
)14184 46 14052 00200 B I 
14196 49 14244 B 
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14208 
14220 
14232 
14244 
14256 
14268 
14280 
14292 

14304 
14316 

.14328 
14340 
14352 
14364 
14376 
14388 
14400 
14412 
14424 
14436 
14448 
14460 
14472 

14476 
14488 
14500 
14512 
14524 
14536 

14548 
14560 
14572 
14584 
14596 
14608 
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ROUTINE 01,1 
CHECK LOAD DIVI1PENI> 

12 34567 89086 
iz 34567 89086 
00 00000 0 
28 00091 14219 
24 14239 00099 
47 14304 01200 
49 14352 
41 

x 
X 
X 
LD 
C 
BNI 
B 
NOP 

46 14328 00100 BI 
39 14341 00100 WA 
47 14352 00300 BNI 
48 70787 1 O~ H 
46 14244 00200 BI 
49 14488 B 

X 
X 
X 
X 
X 
X 

·X 
X 
X 

DIVID~CND 

COMP~~E l)ATA 
COMP~~RE l)ATA 
LOAD DIVIDEND 
COMP DIVIDEND WITH COMP DATA 
CHECK E/Z TRIG FOR E/Z 

ERROR ROUTINE 

ROUTINE 082 
CHECK LOAD DivIDEND IMMED 

78693 00000 
18 00094 7869~ 
24 14487 00099 
47 14488 01200 
49 14596 
41 

46 14572 00100 
39 14585 00100 
47 14596 .00300 
48 70787 2. O~ 
46 14488 OOZOO 
49 14644 

X 
LDM 
C 
BNI 
H 
NOP' 

HI 
WA 
BNI 
H 
BI 
B 

, . 

COMPARE DATA 
LOAD DIVIDEND IMMED 
COMP DIVIDEN.O WITH COMP DATA 
CHECK E/Z TRIG FOR E/Z 

ERROR ROUTINE 
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~:1146Zo."''' 

14632 
,14644 
~14656 
14:668 
~46"80 
14692 
14704 
14716 
14728 

14740. 
14752 
14764 
14776 
14788 
,l4800 

iz 345J>? 89123 
45- iOo.o.o. 06789 

'i 28"0.00.99 14628 
29 0.00.94 14633 
24 14638 00.0.94 
47 14740 0.1200. 
24 14643 00.0.99 
47 14740 0.120.0. 
49 14788 
41 

46 14764 00100 
39 14fl-1? 00100. 
47 1~8 00300 
48 70787 3 O~ 
46 14644 00200 
49 14836 

r 
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ROUTINE 083 
CHECK DIVIDE 

x 
X 
LD 
D 
C 
BNI 
C 
BNI 
B 
NOP 

BI 
WA 
BNI 
H 
BI 
B 

DIVIDEND, DIVISOR 
DIVISQR, COMPARE DATA 
LOAD PIVIDEND 
DIVID~ 

COMP. QUOTIENT TO COMP DATA 
CHECIt E/Z TRIG FOR E/Z 
COMP REMAINDER TO COMP DATA 
CHEC~ E/Z TRIG FOR E/Z 

ERRO_ ROUTINE 
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14812 98 76543 Zlb78 
14824 91 4547~ i11~ 

1 . 

1~ ......... -:--2~8:!...,~iO~0~09:....9~1:..:34~", 
-14848 29 00094 141824 
148 1 
14872 47 1493Z'01200 
14884 24 14834 00099 
14896 47 14932 01200 
14908 49 14980 
14920 41 

14932 
14944 
14956 
14968 
14980 
14992 

15004 
15016 
15028 
15040 
'1~05Z 
15064 
15076 
15088 
15100 
1511Z 

46 14956 00100 
39 14969 00100 
47 1498000030 
48 70787 4 O~ 
46 14836 00200 
49 150Z8 

98 76543 zli23 
45 80004 04941 
28 00099 15012 
29 00095 15017 
24 15022 00094 
41 15124 01200 
24 15027 00099 
47 1512401200 
49 1517Z 
41 

ROUTINE 084 
CHECf( DIVIDE 

X DIVIDEND, DIVISOR 
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X.' DIVISOR, QUOTIENT, REMAINDER 
LD LOAD DIVIDENO 
D' DIVIDE i 

C . COMPARE QUOTIENT 
BNI CHECK E/ Z TRIG FOR E/ Z 
C COMP ARE REMAINDER 
BNI CHECK E/Z TRIG FOR E/Z 
B 
NOP 

BI 
WA 
BNI 
H 
BI 
B 

ER.ROR·ROUTINE 

ROUTINE 085 
CHECK DIVIDE 

X DIVIDEND, DIVISOR 
X 
LD 

DIVISOR, QUOTIENT, R.EMAINDER 
LOAD DIVIDEND 

D 
C 
BNI 
C 
BNI 
B 
NOP 

DIVIDE 
COMPARE QUOTIENT 
CHECK E/Z TRIG FORE/Z 
COMPARE REMAINDER 
CHECK E/Z TRIG FOR E/Z 
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15124 46 15148 00100 
15136 39 15161 00100 
15148 47 15172 00300 
15160 48 70787 5 ot 
15172 46 15028 00200 
15184 49 15220 

15196 67 84219 53476 
15208 z142465 3623 
15220 28 00099 15204 
15232 29 00084 15208 
15244 24 00095 15214 
15256 47 15316 01200 
15268 24 15218 00099 
15280 47 15316 01200 
15292 49 15364 
15304 41 

15316 46 15340 00100 
15328 39 15353 00100 
15340. 47 15364 00300 
15352 48 70787 6 Of. 
15364 46 15220 00200 
15376 49 15400 
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ERR<¥l ROUTINE 
BI 
WA 
BNI 
H 
BI 
B 

ROUTINE 086 
CHECK DIVII)E 

X 
X 
LD 
D 
C 
BNI 
C 
BNI 
B 
NOP 

BI 
WA 
BNI 
H 
BI 
B 

DIVIDJ£ND, DIVISOR 
DIVISOR, QUOTIENT, REMAINDER 
LOAD DIVIDEND 
DIVIDJ: 
COMPARE flUOTIENT 
CHECl( E/'a TRIG FOR E/Z 
COMP ARE REMAINDER 
CHECK E/Z TRIG FOR E/Z 

ERROR ROUTINE 

PN 2128301 
. EC 404568 



15388 
15400 
1541Z 
154Z4 
15436 
15448 
15460 
1547Z 
15484 

15496 
15508 
15520 
15532 
15544 
15556 

15568 
15580 
15592 
15604 
15616 

15628 
15640 
15652 
15664 
15676 
15688 

09020 0 
18 00099 86592 
19 000<)6 000l)6 
24 15393 00097 
47 15496 01200 
24 15395 00099 
47 15496 01200 
49 15544 
41 

46 15520 00100 
39 15533 00100 
47 15544 00300 
48 70787 7 O~ 
46 15400 00200 
49 15568 

18 00096 lJ9486 
19 00096 00000 
47 15628 01400 
49 15676 
41 

46 15652 00100 
39 15665 00100 
47 15676 00300 
48 70787.8 01 
46 15568 OOZOO 
49 15700 

ROUTINE 081 
CHECK PIV'IDE IMMEDIATE 

x 
LDM 
DM 
C 
BNJ 
c 
BNJ 
B· 
NOP . 

BI 
WA 
BNf 
H 
BI 
B 

QUqf.['IENT, REMAINDER 
LO.t\D DIVIDEND IMMEDIATE 
DIVlDE IMMEDIATE 
CO"fPARE QUOTIENT 
CHE4CK E/Z TRIG FOR E/Z 
C0"fPARE REMAINDER 
CH~CK E/Z TRIG FOR E/Z 

ERR,OR ROUTINE 

ROUTINE 088 
CHECK DIVIDE BY ZERO INDICATION 

.LDM 
DM 
BNI 
B 
NOP 

HI 
WA 
BNI 
H 
BI . 
B 

LOAD DIVIDEND IMMEDIATE 
DIVIDE IMMEDIATE 
CHECK FOR OVERFLOW ON 

ERROR ROUTINE 

Page 61 

PN,ZIZ8l01 
EC 404539 



Pag,e 62 

ROUTINE 089 
CHECK OVERFLOW INDIC. FIRST DIGIT GREATER ZERO 

l5700 18 00096 34178 
15712 19 00095 00314 
15724 47 15760 01400 
15736 49 15808 
15748 41 

15760 46 }5784 00100 
15772 39 15797 00100 
15784 47 15808 00300 
15796 48 70787 9 01:-
15808 46 15700 00200 
15820 49 18808 
15832 41 

15844 000 
15856 41 
15868 46 15916 01400 
15880 II 15855 00001 
'5892 46 13440 01400 
15904 49 0 J 116 

LDM LOAD DIVfDEN& IMMEDIATE 
OM DIVIDEIMHEDtATE 
8NI CHECKF~R OVERFLOW ON 
8 
NOP 

ERROR ROUTINE 
81 
WA 
8NI 
H 
81 
B 
NOP 

ROUTINE 090 
TIMES 1000 ROUTINE AND CHK NOP 

X CONSTANTS AND WORKING AREA 
NOP 
81 TURN OFF OVERFLOW 
AM ADD ONE TO P FIELD 
8 I CHECK FOR OVERFLOW 
B 

ERROR ROUTINE 
'5916 46 15940 00100 81 
15928 39 15953 00100 WA 
15940 47 15856 00300 BNI 
15952 48 70797·0 ~ H 
15964 49 15856 B 

PN 2128301 _ 
Et 404675 . 



18796 00 00000 T 1 122 
18808 26 18855 J8802 
18820 21 'Bass 18802 

)8832 46 18856 01300 
18844 49 19228 
18856 47 19228·01300 
18868 47 18892 01100 
18880 49 19228 
18892 46 19228·~fl00 
18904 46 18928 01200 
18916 49 19228 
18928 47 19228 01200 
18940 47 18964 01400 
18952 49 19228 
18964 46 19228 01400 
18976 14 18984 00110 

18988 47 19012 01200 
19000 49 19228 
}9012 46 19228 01200 
19024 47 19048 01300 
19036 49 19228 
19048 46 19228 0)300 
J9060 21 18855 18804 
19072 46 19096 OlloO 
19084 49 19228 
19096 47 19228 01100 
19108 46 19132 01300 
19120 49 19228 
19132 47 19228 01300 
19144 2J 18855 18805 
19156 46 191!O 01400 
19168 49 19228 
19180 22 18855 18805 
19192 47 19228 01400 
19204 47 19276 01400 
19216 49 19228 

TF 
A 

BI 
B 
BNI 
eNI . 
B 
BI 
B I 
B 
BNI 
8NI 
B 
B I 
CM 

BNI 
B 
81 
BNI 
8 
Bt 
A 
81 
B 
BNI 
81 
B 
BNI 
A 
BI 
B 
A 
BNI 
BN I 
B 

19228 46 19252 00100 BI 
J9240 39 19265 00100 WA 
19252 47 19276 00300 8NI 
19264 48 10797 70001 H 
19276 46 )8808 00200 8t 
19288 49 15856 8 
19300 

ROUTINE 097 
~RANCH 'tiDICATOR CHECK 

Working Area 
Clear Math Area 

Page 62A. 

Add 00 to 00 Caus i ng El l, HIP or Ell, Not HIP .•. 
and No OIF 
Check Bt HIP or E/Z for HIP or Ell 
Branch to Error Routine 
Check BN. HIP or Ell for HIP or Ell 
Check 8Nt HIP for Not HIP 
Branch to Error Routine 
Check QI HIP for Not HIP 
Check .t. Ell for Elz 
Branch to Error Routine 
Check ,NI E/Z for Ell 
Check ~NI Olf for No OIF 
Branch to Error Routine 
Check .' OIF for No O/F 
Compar\l·IO to -00 Caus ing Not HIP, Not E/Z, 
Not HIP or Ell, and No OIF 
Check QNl E/Z for Not E/Z 
Branch to Error Routine 
Check Bf Ell for Not E/Z 
Check BNI HIP or E/z for Not HIP or E/Z 
Branch to Error Routine 
Check BI HIP or E/Z for Not HIP or E/Z 
Add J' to 00 Causing HIP, HIP or· EtZ, Not ElZ, and No 
Check BJ HIP for HIP 
8ranch to Error Routine 
Check 8NI HIP for HIP 
Check PI HIP or Ell for HIP or E/Z 
Branch to Error Routine 
Check 8NI HIP or E/Z for HIP or Ell 
Add J J J to t 1 taus ing OIF, HIP, HIP or EI Z, and Not E/t' 
Check Bt OIF for OIF 
Branch to Error Routine 
Add lIt to 22 Causing OIF, HIP, HIP or Ell, and Not Elf 
Check 8NI OIF for OIF 

ERROR ROUTINE 

PH 2128)01 
Et 404675 



rsgt: 0-' 

ROUTINE 099 
CHECal TAPE OU .... UT. READ IN TAPE THEN TYPE 
FOR ~~ARD 1/0. tEE PAGE 63A 

16044 X 
16056 X 
16068 X' 
·16080 X 
16092 X 
16104 X 
16116 X 
16128 X 
16140 X 
16152 X 
16164 X 
16176 X 
16188 X 
16200 X 
16212 X 

. 16224 X 
16236 48 H 
16248 41 NOP 
16260 34 00102 K 
16272 36 16124 00300 RN 
16284 38 16124 00100 WN 
16296 38 16140 00100 WN 
16308 34 00102 K 
16320 37 J6069 00300 RA 
16332 39 16069 00100 WA 
16344 34 00102· K 
'16356 37 16069 00300 RA 
16368 39 16069 00100 WA 
16380 34 00102 K 
16392 37 16069 00300 RA 
16404 39 16069 00100 WA 
16416 34 0010.2 K 
16428.44 16488 16152 BNF 
16440 44 16488 16153 BNF 
16452 49 16500 B 
16464 X 
16476 X 

ERROR ROUTINE 
16488 39 16501 00100 WA 
16500 48 70797 90001 H 
16512 49 00552 B 

ROUTINE 098 
rEST COMPLETED ROUTINE 

J9720 63 45626 3 59 X rEST R 
19732 56 64634 95545 X OUTLINE 
19744 62 435 65457 X S COMP 
19756 53 45634 54403 X LETED. 
19768 4946 6266 X IF SW 
19780 71 564 646 X 1 OFF 

. 19792 41 5544 5556 X AND NO 
19804 59566 46349 X ROUTt 
19816 55 45 5 55662 X NE NOS 

PH 2128301 19828 63685 74544 X TYPED 
. EC 404675 

19840 56646 323 x OUT 



16044 
160::-1-'') 
16068 
16080 
16092 
16104 
16116 
16128 
16140 
16152 
16164 
16176 
16188 
16200 
162\2 
16224 
16236 48 
16248 15 16148 -I 
16260 34 00102 
16272 36 16068 00500 
16284 38 16124 00100 
16296 38 16~40 00100 
16308 34 00102 
16320 ,3~ 16069 o~o 
16332 '39 16069 00100 
16344 34 00102 
16356 37 16069 00500 
16368 39 16069 00100 
16380 34 00102 
16392 37 16069 00500 
16404 39 16069 00100 
16416 34 00)02 
16428 44 16488 16152 
16440 44 16488 16153 
16452 49 16500 
16464 
16476 

16488 39 16501 00100 
16500 48707979000-1 
16512 49 00552 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
H 
TDH 
K 
RN 
WN 
WN 
K 
RA----
WA 
K 
RA ... 
WA 
K 
RA ~ 
WA 
K 
BMF 
BNF 
B 
X 
X 

WA 
H 
B 

ROUTINE 099 
CHECK CARl) OUTPUT. 
~OR PAPER TAPE I/O, 

ERROR ROUTINE 

Page 63A 

READ IN THEN TYPE 
SEE PAGE 63) 

PH 2128)01 
EC404675 



19852 54 41434 84955 
19864 45 574 55946 
19876 56 59544 544 
19888 63 45626 362 
19900 57 59565 74559 
19912 53 68030 -j. 

19924 34 00102 
19936 39 19721 00100 
19948 46 00552 00400 
19960 49 16236 

19912 199 76012 
19984 34 56f89 ilZ19 
19996 99 89 

X 
X 
X 
X 
X 
X 
K· 
WA 
BI 
B 

X 
X 
X 

MACHIN 
EPERF 
ORMED 
TES~IS 

PROfER 
LY.' 

DUMP NUMERIC DATA 
DUMP NUMERIC DATA 
DUMP NUMERIC DATA 

Page 64 

PN 2128301 
EC 404675 


