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n SEL 810A COMPUTER REPAIR TIPS 

A. CHECK POWER SUPPLY VOLTAGES 

(1) There are (6) six power supplies that provide (22) 
twenty two separate voltages to the computer and 
interface. (Refer to the (2) two page listing under 
power supplies in your diagnostic (3) three ring 
binder). 

(.2) If voltage is low - disconnect load leads to supply 
Did voltage return to normal? If not, check power 
supply. Instructions for testing power supply load 
regulation, line regulation and ripple are provided 
in the Technical Manual, General Purpose Computer, 
Pages 5-3 to 5-9. If voltage returned to normal, 
check each load for low resistance. · 

(3) Check AC ripple with flat meter. (Refer to speci­
fications under power supply in your diagnostic (3) 
three ring binder). 

B. CHECK ALL MUFFIN FANS FOR OPERATION 

C. INTERMITTANT MAINFRAME AND MEMORY PROBLEMS 

(1) Check for spread card pins and appliance connector 
loose pins. 

(A) Start mainframe exerciser program - ~ith insulated 
tool, rake pins on rear of mainframe while someone 
is watching control panel for program halt. If pro­
gram halts, remove card and very carefully close all 
pins on card. 

(B) While running mainframe diagnostic vary 3.6 volts on 
Model .221 power supply from 3 to 4 vol ts. Vary volt­
age slowly. Let program run 5-10 minutes at 3 and 4 
volts. 

(C) Tap all appliance connectors while running mainframe 
diagnostic and observing control panel for a halt 
condition. Repair appliance connector or remove 
connector and solder leads. 

(D) Memory problems - Refer to my memo of April 4, 1977 
listing procedures for isolating memory problems. 
Read instructions carefully when using CLT # 10 Mem­
ory Diagnostic. 



Page 2. 

D. I/O HOLD CONDITION 

Determine the interface to comp~ter causing problem. 

(1) Teletype 
(2) Input-outputs 
(3) Analog-Digital Converter 
(4) Modem Interface 

(a). Check voltages to interface and hand shaking 
signals. 

(b). One common problem to teletype is low voltage 
due to appliance connectors. Check voltage 
at teletype interface. 

E. FIELD DC OFF 

(1) Check 12 volt power supply in computer interface 
cabinet. 

F. TAPE READER PROBLEMS 

(1) If smoke from some source set off Halon in computer 
room, always clean smut from tape reader lamp. 

(2) Check low speed (teletype reader) reader on quarterly 
basis for proper operation. 

CLT/rml 
cc: D. J. N?errlinger 

M. B. Roker 
V. E. Dake 
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March 13, 197 3 

SUBJECT Computer & -Interface Spare Parts Revision. 

R. D. Kelly E. L. Bergeson f!t:ling TO J. R. Saar T J. Sneddeker FROM Mr. M. Ve 

v. •➔, ..ue Dake R. D. Pilcher 
Ed Skanes R. E. PraeULer 
L. G. Gillis F. E. Bailey 
T. c. LoshV c. T. Lowman 

Attacr:ed is a ccpy of the Computer and Interface spare parts 
with the newly revised Page 3 and a copy of the Corrputer and Interface semi­
conductor substitute List with the newly revised Page 2. Due to the actual 
circuits utilized in the Computer systems as received being of later design 
than indicated by the early Computer Manuals on which the original parts List 
was based, 2 I.C. 1 s were not included in the original Computer and Interface 

~ spare parts listing. Each District Technician will be receiving two each of 
the newly listed integrated circuits for addition to his Computer and Interface 
spare parts kit. 

MJF/gr 
cc: :Mr. v. K. Patrick 

Hr. c. L. Thompson 
Mr. R. L. Jepsen 
Mr. M. G. Strasen 
Mr. M. B. Roker 
Mr. c. J. Langdale 

Attach: 



COMPtJrER AND INI'ERFACE 
SPARE PARTS 

) Quantity 
l 

Diode 
__ lNl.92 
1N482A 

Substitutes 

~---·--·-· --~--
1 
1 _ 
1 
1 
1 
l 
1 
1 
1 
3 
1 
1 
1 
1 
1 
1 
1 
1 
1 
4 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 

- .. 1N718 

1N747 
1N749A _ 
1N752A 
1N753A 
1N754A 
1N759A 
1N825 
1N914 
1N958 

-1N966B 
1Nl183A 
1N2069A 
1N29'77B 
1N3022B 
1NJ666 
1N4001 
1N400J 
1N4004 
1N4009 
1N4720A 
1N4734 
1N4740A 
1N4744A 
1N4747A 
1N4750 
FDJJ3 
FD6666 
MR.1120 
1Dl2A (12V_Zenar) 

Quantity Transistors 
1 2N404 
1 2N598 
1 2N706A 
1 2N718 
l 2m30 
1 2Nl305 
l 2Nl309 
l ~NJ..375 
1 2N.1499A 
1 2Nl539-
l 2Nl545 
1 2Nl.808 
1 -- ----- - 2N2b63A 
1 . - ···2N2102 

2Al.2B 

Dl42 
HC-70/SD-2 

RCA #SK3030 

Substitutes 

2N3947 

------ ·------ """i ------ ... __ ----·-•-·,.2N216o_,, _________ ,______ ............... . 
·····--2·--· ---~-- -_ --~~--- 2Ng3t>9~f ~ .. ~- _:- - - --~-~--~- _. -· 

C = Computer and Interface 
H = High Speed Tape Reader 

Equipment 
C 
C 
C 
H 
C 
C 
C 
C 
C 
C 
C-P 
H 
C 
C 
H 
C 
p 
H 
C 
M 
C-P-M 
C 
C 
p 
C 
C 
C 
C 
C 
C 
C 
M 

Equipment 
C 
H 
M 
M 
C 
H 
H 
Jf 
C 
'p'' 

H 
C 
M_ 

June 17, 1971 
PA.GE 1 

... C ... ---~----·--· ..... 
. C ·-····· 

_____ ..... _._c - -··-- .......... - .. 

P = Parabam Digital Clock 
M = RFL Data M>dem 



.. ·-. ·~ 
t 

,J 

--------~-----.. -- ----- -

~uantitl 
l 
l 
l 
l 
1 
l 
1 
1 
1 
1 
1 
1 
1 
l 
1 
l 
l 

, ,, 

l 
1 
l 
2 
1 
l 
l 
1 
1 
1 
l 
1 
1 
1 
1 
1 
1 
1 ... 

1 ---- - ----·-· ---

1 

COMP UfER AND INI'ERF ACE 
SPARE PARTS 

Transistors Substitutes 
2N2405 NS2129 (National) 
2N2665 
2N2714 
2N3134 
2N3251 1'-btorola No. SS678 
2N350.3 2N2905A 
2N3566 
2N3638 
2N364l 
2113642 
2N3643 
2N3644 
2N3645 
2U3725 -~18415/2N2846 
-2N3771 
2N3772 
2N3903 
2N3904 
2N3905 
2N.3906 ___ 

2N3947 r.btorola No. 83677 
2N3958 
2N4Cl44 
2N4l68_ M::R2305-2 
2N5036 
2N545S MPF104 
JNJ.66 FS19385 
1'-£R2918-l . r£Rl308-1/1'£R3918-l 
MJ.3701 
40346 (RCA) 
40250 {RCA) 
40251 (RCA) 
TA2651 {RCA) 2N40J6/2N2904A 
Fl226 (Union Carbide) 
BD1129 _ ( Uni.on Car bide ) 

· FJ.465 ( Union Carbide) 
·-·~ -- -- --· 

.... -- SDT9232 (Solitron) 2N3772 
l _ _ ·· - SDT9724 (Solitron) 2~3771 
-~ :: __ -.~~-i~-=: _: ___ )31~&_._(~a.-~~hµ_d) -- ., ·- ..... ___ _?~~5 

Eguinroent 
C 
C 
C 
C 
C 
C 
p 
C-P 
p 
p 
p 
p 
C 
C 
C 
C 
M 
C 
M 
C 
C 
C 
C 
C 
C 
C 
C 
C -- . ·- c 
p 
C 
p 
C 
C 
c. 
C 
C 

.P. 
C 

June 17, 1971 
PAGE 2. 

··-----·- -- ----·-· 

.... , .... , - -· - ___ , .... _, __ - . . ._..,. ______ ,_._ --- - -~-- - -- -- . 

C = Computer and Inter£~ 
H = High Speed Tape Reader 

P·= Parabam Digital Clock 
M = BFL Data J.bdem 



Quantity 
2 
2 
2 

- - --- ··--- .. -
2 --2 ·-- .. 

2 
2 

. . . -~-·· - . -

2 
3 
3 
2 - 2. 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

·2 
2 

···•·••·--·•· ......... -___ ?- •-·-. 
--•--·- ... _ ... _ 2 

Quantity 
1 

Quantity 
1 
1 
1 
1 

June 17, 1971 
PAGE 3 
Be'Tiaeci March 8l 

COMPUXER AND INI'ERFACE 
SPARE PARTS 

Integrated Circuits Substitutes Equipment 
JJ5B990029 (Faµ'child) Mnooo (M'.)torola) .. C 
U5B990729 (Fairchild) l£707G (MJtor_ola) _C 
U5B991429 (Fairchild) ~JJ..4G (14otorqla) C 
U5F991529 (Fairchild) ~715G (M:>torola} C 
U5F992629 {Fairchild) i-£726G ( M:>torola) C 
U5F992729 (Fairchild) MJ727G (M:>torola) C 
U5B'771039 (Fairchild) ~;LnQCG (M.?torola) C 
U5F77ll39 (Fair.child) .. C 
1-£724P (r-k>torola) C 
l-£725P ( M>toroia) C 
1£726P -( :tvbtoroia) C 
~785P - (lvbtoroi.a) C 
r.£786P (1'Dtorola) C 
MJ789P (?-btorola) C 
MJ790P ( 1-btorola) C 
MJ792P (Motorola) C 
1'£799P (M:>torola) C 
SF113.:.0J (Sylvania) RF113D (Rs;y)/I~474L (1-btorola) C 
SG223-03 (Sylvania) RG223P (Rs.y)/:t-£20511 (M:>torola) C 
SG243-03 (Sylvania) RG243D _{Ray)/1-.C2053L (M:>tor.ola) . C 
SM23-03 (Sylvania) RM23-03 (Ray)/}.£4029L (Motorola) _ C 
SM'.3.3-0.3 {Sylvania) filtt33-03 (Ray)/l£4031L (~torola) C 
Slvf4.3-03 (Sylvania) RM43-0.3 (Ray)/?we4032L (t-btorola) C 
ro4001c (Union Carbide) c 

1973 

SG~_ (Sylv.:~ia) . .. _ l-C2001L __ {(l-btorola~ . ... . .............. _ ..... C . . . _ ... ~···. 

. ... ,SQ26J {Sylvan~a) _ --·---·· _ :t-e2055L ___ ~torola.. _______ -~--•m~-~,.~-----•-·••-·•-·~- C_________ _____ ____ ~ -----~----~-

Special M:>dules 
Flip-Flop M:>dule-Parabam #23264 

Relays 
HGJ2Ml'512ll50l (C.P. Clare) 
HGJ!.f51111501 ( C .P. Clare) 
Clareed No. CRTN-1010 
Adams & We_~t,_lake No. AWA-15351 

C = Computer and Interface 
H = High Speed Tape Reader 

Substitutes 

Substitutes 
HGQ2Mr5104 
HGQM5104 

Equipment 
p 

Equipment 
C 
C 

·c 
C 

P = Parabam Digital Clock 
M = RFL Data ?-bdem 



1. DIODES 

2. TRANSISTORS 

COMPtrrER .lND INTERFACE 
SEMI CONDUCTOR 

STJBST rrnTE LIST 

NUMBER 
2Al2B 

HC-70 

Dl.42 

SD-2 

1Dl2A 

NUMBER 
2Nl.808 

211:3503 

1'£R2305-2 

lw£Rl308-l 

MPFl.04 

132129 

S18415 

S18858 

FS19385 

SDT9232 

SDT9724 

SS677 

S8678 

TA2651 

-.r-- -· 71 J.71.J. 
PAGB 1 

S OBST rr trrE 
1N3022B 

lH4004 

lN4003 

lN4003/lN4004. 

1N4406/1N4 7 42 

STJBSTrrurE 
2N3947 

2N2905A 

2H4168 

l-CR2918-l/}CRJ918-l 

2N5458 

2H2405 

2N3725/2N2846 

2N2405 

3n66 

2N3772 

210771 

210947 

25.3251 

2ll4036/212904A 



3. 

--r-- '• •7•~ 
PAGE 2 
Bevised March 8, 19 

COMPUTER AND INTERFACE 
SEMI CONDUC'l'Cll 

SUBSTITtrrE LIS! Cont'd. 

INrEGRATED cmcurrs 

HUMBER SUBSTrrUTE 
U5B990029 (Fairchild) l£700G (Motorola) 

U5B990729 (Fairchild) ~707G (lt>torola) 

U5B991429 (Fairchild) l-C7l4G (Motorola) 

U5B991529 (Fairchild) M.17150 (M>torola) 

U5B992629 (Fairchild) lie726G (M>torola) 

U5B992729 (Fairchild) ?C727G (M>torola) 

U5B77l039 {Fairchild) 1'Cl710CG (M:>torola) 

SFll.3-03 (Sylvania) lC474L,P (Motorola)/RFU3D (Raytheon) 

SG22.3-03 (Sylvania) K12051L,P (l-btorola)/RG223D (Rqtheon) 

SG243-03 (Sylvania) K:2053L,P {M>torola)/RG243D (Raytheon) 

SX23-03 (Sylvania) )C4029L (lt)torola)/RM'23-03 (Raytheon) 

SM33-03 (Sylvania) 1C4031L (M:>torola)/RH33-03 (Raytheon) 

S~.3-03 (Sylvania) !C40.32L {M>torola)/RM'..3-0.3 (Raytheon) 

SG222-0.3 (Sylvania) l-£2001L (Motorola) 

SG26.3-0.3 (Sylvania) M::2055L {Motorola) 



POWER SUPPLIES 



WATCHDOG 
DATA 

--------, 



COMPUTER 
JUNCTION BOX 

WATCHDOG DRAWING 
STATION 191-199 

W.ALL MOUNTED ON D/C 

['Sl-J ~s2; ... J CONSOLE P .ANEL 
6A 24V FIELD DC ( +) 1F2-P5 2Fl-P2 

6 24V FIELD DC (-) :o6 20c ,,,,, P.02 802·1--------
.,.__.,__~~----___,;:~-----1n1 06 1061.,__ _ __,..JII" 7A TO NGPL PANEL (W-DOG ..... r---t---------------...J803 80_....., ____ _ 

7 TO NGPL PANEL) CONTACT ..,"'_07-+-2-0-t7~ r--t-t------it-----------------1804 80•Llf------
8A FIELD ALARM IN :_o7 107"" ._....._...._,.____ ~--1805 80 ........ ----

8 SYSTEM ALARM IN ~OS 20Sl"'t"'--+--t--+---+--t-------------' ---806 80c'_t --

32A · DC ON-OFF OUT : 08 lOSa-+---+--+--+---+--+------------....,,,,,/~--1807 80~ i--

32 · DC ON-OFF OUT u06 606 •-
0

08 80E"' 
I TO 1\Jlit'L PANEL i506 506 ______ ,,,/ 

__ ...._~ FIELI DC SW•- 4 r · - -, D/C CONSOLE 7C.. 
• ~ ' PANEL 

TO AUTO MODE RELAYS I ~ ....... ____,!.--_ ..... 
IN NGPL PANEL .. I=="!' l 
TO DC LIGHT OFF __ 1 ~-.. . ...., __ is_l __ ......, f -1- - - - 7 FIELD DC 

' • 1.Y - Sl 1---r"" I ~---
TO DC LIGHT ON ---. I =- ~ -, 1 

1F2-4A-12 1"'f I ~ : , ...... - ...................... 
• , 

111'Dc ON/OFF I · I 
I IV : :INRJT I ~ I- I 'OF 
1 

• I ;CH. 47 : 1=,. 1 J, : ,! ~ 1 

IHC 'llD.J lF2-3C-24 BIT 1 I .r, I ~ a.:. - - L.J!'~-4A- j4 I I t 
Sl= TEST SWITCH FRONT I DC ON (-) COM. 1 T5 , 

BESIDE W- RELAY OUTPUT j_F2-4A-30 : ! SYSTEM ALARM 

DOG RELAY CH. 45 ::: IL!!'2-3C-l6 1 -...
6 

: --....:O-
BIT 12 STROBE : 7 a KJ 

_._OUTPUT 1 , · ,__ .... 
___ 1F2-3C-22 --CH. 45 Sl _8 IL 1 .,___..,.~.,..__..,. 

(He llDl BIT 13 : <t ! l ~~• 
I ~~.l I .,______, ' ~ ~ I ~ 
f p~ ~ \ 1F2-3C-18 

1 
10 • 

I . ----~ :.1 I 
CONTINUOUS -24VDC I .:::_ . ' Y _ ll I FIELD ALARM 
POWER TO ~ ;;e - : ' ....,_ __________ _,7} SS1023 I -----'a-
TERM. 2 & 10 I -~-... • WATCH : [ "f'Y . 
OF W-DOG +24VDC ,_I.::::: I ! DOG , ·~~~ 
RELAY 1-;:::-4 ' :TD RELAY 1 ' t 

9'c:... I •-·---..1 . 

REDRAWN . p "'r/ 
5/13/77 tpll)Qµ 

L_-J 
'RTi' fl'R 

RELAY LIGHTS ON D/C CONSOLE 



(__ 

WATCHDOG DRAWING 
COMPUTER STATION 191-199 ON D/C 
JUNCTION BOX CONSOLE PANEL 
WALL OUNTED 2Fl-P2 

s1-~sz.Jl 1F2-P5 - 02 8o2i 
6A I 24V FIELD DC ( +) "06 20L -- 8o3 80:: 

24V FIELD DC (-) 106 106 ./ 804 801• 
6 

7A TO NGPL PANEL {W-DOG ?07 20' 80_2 So: 

7 I TO NGPL PANEL / CONTACT , 07 107[>.._ 806 80~ . 
8A FIELD ALARM IN ':'08 208 807 80 

8 I SYSTEM ALARM IN _ 08 108 / - 1808 soa. 
• 32A • DC ON-OFF OUT p06 606 ,...n 

1 
.,,,, 

• 32 l ... .· DC ON-OFF OUT :506 506 • 
1 ■ '.L'V 1\IG.t'L .t' Al\lJ:!;L 

r·--, 
'~ ' 

TO AUTO MODE RELAYS I ".""c..._.... ........ ! __ _. 
IN NGPL PANEL ~ I -'-? I 
TO DC LIGHT OFF ~ J _--.._ -_-.,,_---1 -~ --. -'!!!'!!!' -_ -_-_ -~~t-....,__ r -1- - - - 7 

t -----~11'1--1-----.................... I 

TO DC LIGHT ON ---.I A.......-.■.....-+---t----~ alliiiilli-■-iii ... iiiiali1.,.I 2 
1 

' ~t-"""'"4~1---1-~ I 

Sl= TEST SWITCH 
BESIDE W­
DOG RELAY 

I I 
I 

I '-.._ ..................... ___ ~ .......... lllfA~ I 

1F2-3C-24 ~--~~ 1 I 
DC ON COM. t 5 : 

I I 
OUTPUT a 6 : 
CH. 45 - -1 1 

BIT 12 I STROBE a 

OUTPUT 1 

--· 1F2-3C-22 CH. 45 ---- • 
fie nDl BIT 13 ! 
I • ' ___ ___, I 

I ~~-- 1F2-3C-18 
1 

I r--1~t---1-----~ -------- I 

CONTINUOUS -24VDC .. 1 ~-..--~------.. ------------+,-....... ___. I 
POWER TO ~t,,.._.la.......& '---___________ _, 

1 
SS1023 

TERM. 2 & 10 I ___ __,. • WATCH : 

OF W-DOG +24VDC •' ! DOG 1 

RELAY I ~ ' : TD RELAY 1 

~ I •··---~ 

REDRAWN . p ~ rf 
5/13/77 <pll)Q/-> 

L_-J 
REAR 
RELAY 

FIELU- DC -SW-~ 
DIC CONSOLE 7t:.. 
PANEL 

FIELD DC 

SYSTEM ALARM 

FIELD ALARM 

Q@ I 

LIGHTS ON D/C CONSOLE 

') 
·~/ 



THUMB IN 
DIAGNOSTICS 
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nGP .. l ..... ~talll'-----------------'N_T_E_R_-_o_F_F_,c_E_c_o_R_R_E_s_P_o_N_D_E_N_C_F. 

DATE June 29, 1973 

SUBJECT SEL 810A Computer, Short Loop, 
Test Programs. 

R. D. Kelly R. D. Pilcher 
TO T R. Saar R. E. Praeuner Ve 

Jt/? 
FROM Martin J. Findling 

V. E. Dake F. E. Bailey 
Ed Skanes c. T. Lowman 
T. c. Losh~ P. c. Luce 
E. L. Bergeson G. L. Brannan 
J. J. Sneddeker w. J. Allen 

L. G. Gillis 

1he following short loop "thumb-in" test programs and test 
procedures may be of assistance when trouble shooting the Computer. 

1. Test all lights - light the Transfer Register 
and transfer to the Program Counter and "A", "B", 
and Instruction Registers. 

2. Interchange "A" a.nd "B". 

3. 

Memory Location 
0 . 

1 

"A" Accumulator= 0 1 s 
"B" Accumulator= 1 1 s 

Instruction 
Machine Assembler 

000006 (IAB) 
111000 (BRU*-1) 

Single cycle and run to make sure 1 1 s and 0 1 s 
alternate in the accumulators. 

Load Control Switches, Store "A", and Load "B". 

Memory Location 
0 
1 
2 
3 

Instruction 
Machine Assembler 

000031 LCS 
030004 STA. 4 
020004 llil 4 
110000 BRU 0 

Start program and make sure all bits, 1 1 s & O's, will 
load into "B" accumulator using the Load Cantrel Switches. 

Output to the TTY Console. 

Memory Location 
0 , 
2 
3 

Instruction 
Machine Assembler 

000031 LCS 
001016 ISL 8 
170101 AOP 1,W 
110000 BRU *-3 



Set Load Control Switches for octal 000207 {TTY bell) 
and start program. The teletype console bell should 

~, sound. 

5. Memory Test - Test Prag. Step #1 loads memory and test 
Prog. Step #2 checks memory • .-

Step #1. 

Memory Location 
0 
1 
2 
3 

Instruction 
Ma.chine Assembler 

034004 STA 4, 1 
000026 IBS 
110000 BRU *-2 
110000 BRU *-3 

Set desired test pattern in "A" accumulator and start 
program. The program will store the test pattern in 
all memory locations except 1 through 4. 

Step #2. 

Memory Location 
0 
1 
2 
3 
4 
5 
6 
? 

10 

Instruction 
Machine Assembler 

014010 LA.A 10,1 
150010 CMA 10 
000000 HLT 
110005 BRU *+2 
000000 HLT 
000026 IBS 
000000 HLT 
110000 BRU *-7 
Same test pattern as "A" 
accumulator in STEP #1. 

Start the program, when the program stops, the "B" 
accumulator should contain octal 0Y/770 for successful 
test. If a memory error occurs, the address of the 
memory location which failed will be the contents of 
the "B" accumulator plus octal 10. 

6. Check Parity Light on Control Panel. 
1. Remove card 14F. 
2. Enter octal 000002 in memory location o. 
J. Replace card 14F. 
4. Display memory location 0. 
5. Parity light should illuminate. 

7. Check Overflow Light on Control Panel. 

Memory Location 
0 
1 
2 
3 

Instruction 
Machine Assembler 

010003 LAA 3 
050003 AMA 3 
000000 HLT 
100000 DATA 

Start program and overflow light should illuminate. 



8. Test External Unit Test Loop. 

Memory Location 
0 , 
2 
3 
4 
5 
6 
? 

10 

Instruction 
Machine 

000031 
030003 
130240 
000000 
110006 
110000 
170501 
103400 
110000 

Assembler 
LCS 
STA 3 
TEU 40 
DATA 
BRU *+2 
BRU 0 
M,0P 1 
TTY BELL (207) 
BRU 0 

Start program. Raising each sense switch should cause 
the teletype bell to ring with the exception of sense 
switches O, 1, & J. To check sense switches O, 1, & 3 
use the following procedure. 

1. "'Set sense switch "O" and push the Set 
Point Execute switch, the TTY bell should 
ring. 

2. Set sense svitch 1 and tap or otherwise 
trip the high room temperature alarm on 
the wall mounted alarm thermostat, the 
TTY bell should ring. 

3. Set sense switch J and push the Active 
Alarm Recall switch, the TTY bell should 
ring. 

The foregoing test loops with the exception of the TEU Test #8 
were suggested by Mr. Tom McGovern of SEL. These tests check many of the gates 
and data links in the Computer and is especially useful for testing if the diag­
nostic tapes will not load properly. 

If you have any questions please call me. 

M.7F/gr 
cc: Mr. v. K. Patrick 

Mr. c. L. Thompson 
Mr. M. G. Strasen 
Mr. R. L. Jepsen 
Mr. w. H. Smith 
Mr. M. B. Roker 
Mr. c. J. Langdale 
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~~ n G PL~~------------------'N_, T_E_R_•_O_F_F_IC_E_c_o_Rr.R_E_s_P_O_N_D_E_N_C_E 
DATE 

SUBJECT 

TO 

September 4, 1975 

Computer Test Program 

All Communications 
''Computer'' Technicians 

FROM 

,~ 
Mr. C. L. Thompson 

Due to various problems occuring on the I/0 bus and with 
teletype print out, the following thumb in program may be helpful 
in isolating the problem. 

The progr~ connects the teletype interrupts (input and 
output) to the standard priority interrupts in the computer. The 
program will input from any key on the teletype and print the char­
acter or number utilizing both interrupts. 

After entering program, operate single cycle switch twice 
to turn off teletype motor. 

Press start once and program should turn on teletype motor 
and advance to location '12-'13 and wait for an input from the tele­
type key board.· Typing the character "O" and the number 11011 will 
test data input bit lines 0-7 and output bits 8-15 on the r/o bus. 
If these characters do not print correctly, determine the data bit 
that is faulting. Following the print out of a character or a 
number, the octal representation will be displayed in the "A" 
accumulator.' . 

If the program halts at a location other than '12 or '13 
review the instruction caµsing the halt. The program will always 
return to this location unless a fault in hardware occurs. 

Call me ·if you have trouble diagnos.ing a fault. 

Place this information in the program binder under the 
tab labeled, Power Fail, A/D and TTy. 

CLT/plb 

cc: M. E. Nider 
M. J. Findling 
D. J. Noerrlinger 
C. J. Langdale 
M. B. Roker 
File 



PROGRAM ADDRESS OCTAL 
:OUNTER LOCATION OPERATION INDEX INSTRUCTION COMMENTS 

0 CEU l,W 130101 
1 DATA '400 000400 Turn Off TTy Motor 
2 LAA INPT 010032 
3 STA* Al 032033 
4 LAA OTPT 010034 
5 STA* Bl 032035 
6 CEU l,W 130101 Enable TTy Interrupts, 
7 DATA '72200 072200 Key Board and Motor 

10 PIE 130600 Enable Computer Inpt 
11 DATA '10001 010001 Interrupt (Loe SA) 
12 NOP 000033 
13 BRU *-1 110012 Wait for Interrupt 
14 TYPE DAC ** 000000 
15 AIP 1,w 170301 
16 181 8 001016 
17 PIE 130600 Enable Computer OTPT 
20 DATA '10002 010002 Interrupt (Loe 8A) . 
21 TOI 000035 Turn Off Interrupt 1. 

22 BRU* TYPE 112014 BRU to Loe 12-13 
23 PRNT DAC ** 000000 
24 AOP l,W 170101 
25 RSL 8 001015 
26 PID 130601 Disable OTPT Interrupt 
27 DATA 010002 (Loe 8A) 
30 TOI 000035 Turn Off Interrupt 
31 BRU* PRNT 112023 BRU to Loe 12-13 
32 INPT DAC TYPE 000014 
33 Al DATA '1016 001016 
34 OTPT DAC PRNT 000023 
35 Bl DATA '1017 001017 



MEMORY REFERC:NCE 
TESTS 
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IDENTIFICATION: Memory Test Diagnostic Program (? c·r -~/ c:f' 

AUTHOR: Carl L. Thompson 
Natural Gas Pipeline Company of .America 
Communications Division 

COMPLETED: March 18, 1977 

PURPOSE: To assist the Communication Technicians 
with maintenance and repair of the com­
puter memory section. 

COMPUTER: 8lOA 

STORAGE: 33l Octal Locations 

This program should be loaded in the good memory sectioq 
(lower 8K or upper 8K) to check the failing or defective sec­
tion. Load as follows. 

Locations '20000-'37777 Failing (Upper 8K) 
Enter '36060 in Program Counter 

1 6000 in 11 A1' Accumulator 

Insert tape in reader and press start switch twice. 

With upper 8K failing it may be necessary to enter manual 
bootstrap and load the 8K loader tape in the lower 8K of memory. 

The bootstrap for the 8K loader is the same as for 16K 
except for ·instruction 116 and 'l7 as follows. 

Octal 
Location 

16 
17 

8K 
Coding 

117671 
017673 

To load the diagnostic tape, 
Enter 116060 in Program Counter 

'6000 in "A" Accumulator 

l6K 
Coding 

137671 
037673 

Insert tape in reader and press start switch twice. 

Start program at 1 6000 location and select the bit pattern 
for test using control panel switches. 

Location 0-'17777 Failing (Lower 8K) 
Enter 1 36060 in Program Counter 

'20000 in "A" Accumulator 

l. 



Insert tape in reader and press start switch twice. 

Start program at '20000 location and select the bit pattern 
for test using control panel switches. 

To commence test for either memory you should place all 16 
switches in the raised position. 

The program writes data into one memory location at a time 
then reads (extracts) the data to compare with the data that was 
written. If a bit was added or dropped, the program will initiate 
the printing. 

1. Memory location of failure 
2. Data as read from memory (errors) 
3. Data as written into memory (good data) 

( See sample pr•intout attached) 

Let the program print errors, 100 locations or more, then 
study printed data closely for: 

1. Locations that are failing 
2. Data - is same bit or bits failing each time? 

Refer to the memory trouble shooting guide for the most common 
memory problems. The trouble shooting guide is attached. 

A parity error will cause the program to halt without printing 
information. You may ju.mp er 13F24 to ground to inhibit parity halt 
signal and permit printing of information to analyze. 

Testing of the upper 8K of memory will destroy the 16K loader 
program. After tests are complete the manual bootstrap will be auto­
matically loaded by pressing teletype key uB 11

• After teletype prints; 
"Bootstrap Loaded, Enter 16K Loader" you may insert the 16K loader tape, 
master clear and then press start -switch twice to load. 

2. 
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I ) Memory Troubleshooting Guide 

A. Dropping all bits in all addresses 
l. Possible Cause: Missing +3.6 Volts 
2. Missing +28 Volts or +l8.4 Volts. Check +28v and 

+l8.4v outputs on card 8269 at 5Kl6 and 5K22 re­
spectively. 

3. Missing or low read or write currents from current 
driver card (8959) 

B. Dropping one bit in all addresses 
l. Possible Cause: Memory Data Register circuit faulty. 

Check data register circuit (8272-l), cycle memory 
with ONE's. The output to inhibit driver or inhibit 
driver selector should be O volts. 

2. Inhibit driver circuit faulty. Check inhibit driver 
circuits on (8269-l) and (8272). 

3. Sense amplifier circuit faulty. Check sense amplifier 
(8962) outputs. 

C. Dropping one bit in all addresses of either the upper or 
lower 4K of an 8K memory 
l. Possible Cause: Inhibit driver circuit faulty. Check 

as prescribed in Bl above. 
2. Inhibit selector circuit faulty. Check inhibit selector 

circuit (8275) 

D. Picking up all bits in all· addresses 
l. Possible Cause: Missing -6 volts 

E. Picking up one bit in all addresses 
l. Possible Cause: Data register faulty. Check data regis­

ter circuit (8272) by depressing console clear switch. 
Output of circuit should be +V. 

2. Inhibit driver faulty. 
(a) Check inhibit driver by cycling ZERO's throughout 

memory. The inhibit current should be sufficient 
to cancel the write current. 

3. Sense .Amplifier faulty. Check sense amp (8962) output. 

F. Picks up one bit in all addresses of either the upper or 
lower 4K of an 8K Memory. 
l. Possible Cause: Inhibit driver faulty. Check inhibit 

driver circuit (8269-l) and (8272-l) 
2. Inhibit selector faulty. Check inhibit selector (8275) 

and (8272-l) 

G. Picks up or drops random bi ts at random addresses 
l. Possible Cause: Core stack line currents are too high 

or low. Check the core stack comm.on line currents from 
the current driver circuits when loading all ones during 
consecutive addressing. The waveforms should appear as 

.J shown in Figure 4. 



2. Threshold voltage high or low. Refer to the adjustment 
procedures for card 8277. Unload strobe monostable may 
require adjustment. Refer to the adjustment procedure 
for card 8270. 

H. Dropping bits in one address of every eighth address 
1. Possible Cause: The XWR line driver switch (8273) cor­

responding to the addresses that are dropping bits is 
faulty. 

2. Read/Write matrix corresponding to the XWR line driver 
circuits is faulty. 

I. Dropping bits in eight addresses of every 64 addresses. 
1. The XC line driver switch (8273) corresponding to the 

addresses that are dropping bits is faulty. Example: 
Addresses (0010)8 through (0017)8 or (0110)3 through 
(0117) 8 etc. Line driver switch XCl. Replace or repair 
card. 

2. Read/Write matrix corresponding to the XC line driver 
circuits is faulty. Replace or repair card. 

J. Dropping bits in 64 addresses of every 512 addresses. 
1. The YWR line driver switch corresponding to the addresses 

that are dropping bits is faulty. Example: Addresses 
(0000)3 - (0077)3 - (1000)3 - (1077)3, etc. Line driver 
switch YWR 0. Replace or repair card. 

2. Read/Write matrix corresponding to the YWR line driver 
circuits is faulty. Replace or repair card. 

K. Droppings bits in 512 addresses of every 4K or 8K of memory. 
l. The YC line driver switch corresponding to the addresses 

that are dropping bits is faulty. Example: Addresses 
(5000) 8 through (5777) 8. Line driver switch YC 5 in the 
4K. Addresses (15,000)3 through (15,777)3. Line driver 
switch YC 13 in the 8K. Replace or repair card. 

2. Read/Write matrix corresponding to the YC line driver 
circuits is faulty. Replace or repair card. 

L. Droppings al.l bits in one address of every 64, or 64 addresses 
in every 4K or 8K of memory. 
l. Diode in core stack bad. With all bits in one address of 

64 being dropped, the common line (XC) which has a bad di­
ode, will not appear as normal when the address is selected. 
Normal read/write common line currents are shown in Figure 
4. 

With bits in 64 addresses, of a 4K memory unit or an 8K 
memory unit being dropped, the common line (YC) will not 
appear as normal. 

4. 



21204 0000000000100000 
00000000 1 1 11 11 11 

20764 0000000000100001 
0000000011 11 1111 

25504 0000000000011000 
00000000 111111 11 

30675 0000000000000001 
00000000111111 11 

SAMPLE PROGRAM PRINTOUT 

2 561 7 0000000000 l 00000 DATA W/ERRORS 

t 
00000000 11 1 1 1111 GOOD DATA 

_ MEMORY LOCATION 

BOOTSTRAP LOADED~ ENTER 16K LOADER 

.s: 



MEMORY VOLTAGES - ADJUSTABLE 

The comm.on or ground lead to all voltages in memory are tied to 

a common ground block (copper bar) located between memory Hand K card 

location, rear side. 

The following voltages originate from Model 222 power supply. 

8269 Line Driver, Current and Inhibit Driver RegulatorJLocation 6K 

R37 R7 R18 

r:J 24.5v 18.4v r:J r::J28v 
I 

6K2 = 24.5V Adjust R37 

6KlO = 28v Adjust, Rl8 

6K 18 = 18.4V Adjust R7 

Other Cards that voltages affect 

15H2O = 24.5v 8H8 = 28v 5K22 = 18.4v 

16H2O = 24.5v 9H8 = 28v 

l7H2O = 24.5v lOH8 = 28v 

l8H2O = 24.5v llH8 = 28v 

19H2O = 24. 5V. 12H8 = 28v 

l9H24 = 24.5v 5Kl6 = 28V 

8277, 12 Volt and Threshold Regulator,Location 61 

\ • IR6 llV j • I Rll 12V 
I 

6128 = 12V Adjust Rll 6ii6 = llV Adjust R6 

4K22 = 12V 1115 = llV 

111 = 12V 2115 = · uv 

211 = 12V 4115 = llV 

411 = 12V 

6H24 = 12V 

7H24 = 12V 

2OHl4 = l2V 

l. 



MEMORY VOLTAGES - NON ADJUSTABLE 

.MODEL 222 POWER SUPPLY 

Use the common ground block (copper bar) between 
memory H and K ca.rd plane, rear side. 

4Kl9 = (-)6V 

4K2O = 16V 

6K4O = 35V 

Collector Case of Q,l (Inside Memory Cover)= 35V 

2. 
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B. 
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8270 Memory Timing Adjustment 

Cycle memocy with all ones as follows 
l. Place all ones in T Register 
2. Raise memory enter switch 
3. Ground 3Cl8 to 3C2 in computer mainframe 
4. Depress memory step switch 
5. Connect Chan. 1 scope probe to 6H30 and sync the 

scope(-). Connect Chan. 2 to 6H38. 
6. Adjust Rl9 until a delay of approx. 520 nanoseconds 

occurs between the leading edge of negative going 
pulse at 6H30 and the leading edge of positive going 
pulse at 6H38. 

Oscilloscope settings 
V/D = .lV 
T/D = .1 microsec. 

Mode Trigger: Red= Ch l only 
Black= Alternate 

I I 
rs20NS ~ 

FIG,llR £ .1. 

8962 Sense .Amplifier 

The adjustment of the 8270 card controls the strobing of 
the sense amplifiers during the read portion of a memory 
cycle. Check the output pulse of all sense amplifiers for 
a clean leading edge at the following terminals. 

Terminal 
lL4, lL6, lL8, lLlO, 1Ll2 
2L4, 2L6, 2L8, 2Ll0, 2Ll2 
3L4, 3L6, 3L8, 3Ll0, 3Ll2 
4L4, 4L6 
Terminal lL4-lLl2 = Bit 0-4 

2L4-2Ll2 = Bit 5-9 
3L4-3Li2 = Bit l0-14 
414 = Bit 15 
4L6 = Parity Bit 

Oscilloscope Settings 
V/D = .lV 
T/D = .l microsecond 
Mode trigger: 

Red= Ch l only 
Black= Ch 1 

Sense .Amp 
Pulse 
Clean Leading 
Edge 

3. 
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C. 8959 Dual Current Driver X and Y Read and Write Currents 

Voltages on card 8269 must be adjusted before making ad­
justments on this card. 

5Kl4 Y-READ X-WRITE 5K26 

5Kl2 Y-WRITE 

i 
[ 

~ ii 

Oscilloscope Settings Mode Trigger: Red= Ch l only 
V/D = .lV Black = Ch l 
T/D = .2 microseconds 
With current probe adjust amplitude for 360 ma while loading 
ones in memory. Refer to A for cycling ones. 

4l0 

360 

360 

5Kl4 Y-READ 5Kl2 Y-WRITE 

The write and read currents at 106 are adjusted per the above 
sketch. 

4 . 
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EJ 
14064 00665 

EJ 
14655 00665 

EJ 
14655 00665 
0001 * * * * * * * * * * * * * * * * * * * * * * * ** 
0002 * MEMORY TEST DIAGNOSTIC PROGRAM CL,/() * 
0003 * * 
0004 * PRESS LETTER B TO AUTOMATICALLY LOAD * 
0005 * MANUAL BOOT STRAP IF TESTING UPPER SK. * 
0006 * * 
0007 * PREPARED BY CARL L THOMPSON 3/18/77 * 
0008 * * * * * * * * * * * * * * * * * * * * * * * ** 
0009 00000 00000000 . REL 
0010 00000 01100257 LAA CNTQ DAG STRT 
0011 00001 15100260 CMA CNTR INH INTRUP IN UPPER 8K 
0012 00002 11100005 BRU *+3 
0013 00003 1.1100004 BRU *+ l 
0014 00004 11100020 BRU UPER 
0015 00005 01100276 LAA lNPT DAG TYPE 
0016 00006 03300275 STA* IRUP '1016 

( -) 0017 00007 00130101 CEU 1., W 
__ _,,,, 0018 00010 00062000 DATA '62000 

0019 00011 00130600 PIE 
0020 00012 00010001 DATA '10001 
0021 00013 01100260 LAA CNTR '20000 
0022 00014 03100243 STA CNTC LOWEST LOG TO TST 
0023 00015 01100262 LAA CNTU '3 7777 
0024 00016 03100244 STA CNTE HIGHEST LOG TO TST 
0025 00017 11100024 BRU STRT 
0026 00020 01100263 UPER LAA CNTV 1 
0027 00021 03100243 STA CNTC LOWEST LOG TO TST 
0028 00022 01100264 LAA CNTW '17777 
0029 00023 03100244 STA CNTE HIGHEST LOG TO TST 
0030 00024 00000033 STRT NOP 
0031 00025 02100243 LBA CNTC 
0032 00026 00000033 BEGN NOP 
0033 00027 01100267 LAA NEG2 
0034 00030 03100241 STA CNTA 
0035 00031 00000031 LCS LCS 
0036 00032 03100252 STA CNTK 
0037 00033 03400000 STA Q., 1 
0038 00034 15400000 Ci1A 0., 1 
0039 00035 11100052 BRU ADRS 
0040 00036 1 l 100040 BRU *+2 
0041 00037 11100052 BRU ADRS 
0042 00040 00000033 NOP 
0043 00041 00000026 IBS 

~ 0044 00042 00000033 NOP 
0045 00043 00000004 TBA 
0046 00044 15100244 CMA CNTE 
0047 00045 11100050 BRU *+3 TST NXT LOG 
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0048 00046 11100024 BRU STRT TST 8K AGAIN 
0049 00047 00000000 HLT 
0050 00050 00000033 NOP 
0051 00051 11100031 BRU LCS TST NXT LOG 
0052 00052 12100140 ADRS SPB CRLF PRNT ADRS OF FAILURE 
0053 00053 04100274 STB SAVE 
0054 00054 01100272 LAA NEGS 
0055 00055 03100246 STA CNTG 
0056 00056 00000003 , CL.A 
0057 00057 00000413 FLL 4 
0058 00060 11100063 BRU *+3 
0059 00061 00000003 CL.A CL.A 
0060 00062 00000313 FLL 3 
0061 00063 05100251 AMA CNTJ '260 
0062 00064 00001016 LSL 8 
0063 00065 00170001 AOP 1 
0064 00066 11100065 BRU *-1 
0065 00067 14100246 IMS CNTG -5 CNTR 
0066 00070 11100061 BRU CL.A 
0067 00071 12100133 SPB SPCE 
0068 00072 01300274 LAA* SAVE 
0069 00073 02100242 LBA CNTB =-16 
0070 00074 00000021 SAS SAS ARANG-PRNT DATA 

~ 

\ 0071 00075 11100100 BRU ONE Al IS NEG=l 
) 0072 00076 11100107 BRU ZERO Al ·AND A=O 

0073 00077 11100107 BRU ZERO Al ISO AND A GREATER/0 
0074 00100 00170401 ONE MOP 1 
0075 00101 00130400 DATA '130400 
0076 00102 11100100 BRU *-2 
0077 00103 00000116 SHFT LSL 1 
0078 00104 00000026 IBS 
0079 00105 11100074 BRU SAS 
0080 00106 1 11 00 1 1 3 BRU TEST TYPE GOOD-BAD DATA 
0081 00107 00170401 ZERO MOP 1 
0082 00110 00130000 DATA '130000 ZERO 
0083 00111 11100107 BRU *-2 
0084 00112 11100103 BRU SHFT 
0085 00113 12100140 TEST SPB CRLF 
0086 00114 14100241 Il'1S CNTA 
0087 00115 11100117 BRU *+2 
0088 00116 11100126 BRU REPT 
0089 00117 02100273 LBA NEG6 
0090 00120 12100133 SPB SPCE 
0091 00121 00000026 IBS 
0092 00122 11100120 BRU *-2 
0093 00123 00000033 NOP 
0094 00124 00000031 LCS 
0095 00125 11100073 BRU SAS-! 

J 



0096 00126 00000033 REPT NOP 
0097 00127 02100274 LB.A. SAVE 
0098 00130 00000026 IBS 
0099 00131 00000033 NOP 
0100 00132 11100026 BRU BEGN 
0101 00133 00000000 SPCE HLT 
0102 00134 00170401 MOP 
0103 00135 00120000 DATA '120000 
0104 00136 11100134 BRU *-2 
0105 00137 11300133 BRU* SPCE 
0106 00140 00000000 CRLF HLT 
0107 00141 00170401 MOP 1 
0108 00142 00106400 DATA '106400 
0109 00143 11100141 BRU *-2 
0110 00144 00170401 MOP 1 
011 1 00145 00105000 DATA '105000 
0112 00146 11100144 BRU *-2 
0113 00147 11300140 BRU* CRLF 
0114 00150 00000000 TYPE HLT 
0115 00151 00170301 .A.IP 1., W 
0116 00152 15100255 CMA CNTN 
011 7 00153 11100204 BRU RONG 
0118 00154 11100156 BRU *+2 
0119 00155 11100204 BRU RONG 
0120 00156 01100247 LAA CNTH -17 
0121 00157 03100250 STA CNTI INDEX CNTR 
0122 00160 02100254 LB.A. CNTi'1 0 
0123 00161 01500221 LAA BOQT.,1 BOOTSTRAP 
0124 00162 03400000 STA 0., 1 
0125 00163 00000026 IBS 
0126 00164 00000033 NOP 
0127 00165 14100250 IMS CNTI INDEX CNTR 
0128 00166 11100161 BRU *-5 
0129 00167 02100247 LBA CNTH =-17 
0130 00170 12100140 SPB CRLF 
0131 00171 01500320 LAA TELA+ 1 7., 1 ENTER 16K LOADER 
0132 00172 12100214 SPB TTY 
0133 00173 00000026 IBS 
0134 00174 11100171 BRU *-3 
0135 00175 12100140 SPB CRLF 
0136 00176 00130101 CEU 1., W 
0137 00177 00001000 DATA '1000 
0138 00200 00130 60 1 PID 
0139 00201 00010001 DATA '10001 
0140 00202 00000035 TOI 
0141 00203 11300265 BRU* CNTX 
0142 00204 02100256 RONG LB.A. CNTP -9 
0143 00205 12100140 SPB CRLF 

'~ 



0144 00206 01500331 LAA TBLB+9, 1 WRONG KEY 
0145 00207 12100214 SPB TTY 
0146 00210 00000026 IBS 
0147 00211 11100206 BRU *-3 
0148 00212 00000035 TOI 
0149 00213 11300261 BRU* CNTS 
0150 00214 00000000 TTY HLT 
0151 00215 00170101 AOP 1, W 
0152 00216 00001016 LSL 8 
0153 00217 00170101 AOP 1, W 
0154 00220 11300214 BRU* TTY 
0155 00221 00130101 BOOT CEU 1, W BOOTSTRAP 
0156 00222 00004000 DATA '4000 
0157 00223 00170301 AIP 1, W 
0158 00224 00000022 SAZ 
0159 00225 00111006 DATA '111006 
0160 00226 00111002 DATA '111002 
0161 00227 00170301 READ AIP 1, W 
0162 00230 00001016 LSL 8 
0163 00231 00174301 AIP l,W,R 
0164 00232 00033016 DATA '033016 
0165 00233 00000022 .SAZ 
0166 00234 00000026 IBS 
0167 00235 00113017 DATA '113017 

"~ 0168 00236 00111006 DATA '111006 
( ) 0169 00237 00137671 DATA '137671 

0170 00240 00037673 DATA '037673 
0171 00241 00000000 CNTA DATA 0 -2 CNTR 
0172 00242 00177760 CNTB DATA -16 
0173 00243 00020000 CNTC DATA '20000 LOWEST MEM LOC F/TST 
0174 00244 00037777 CNTE DATA '037777 HIGHEST MEM LOC F/TST 
0175 00245 35400274 CNTF DAC SAVE 
0176 00246 00000000 CNTG DATA 0 -5 CNTR 
0177 00247 00177757 CNTH DATA -17 
0178 00250 00000000 CNTI DATA 0 
0179 00251 00000260 CNTJ DATA '260 
0180 00252 00000000 CNTK DATA 0 
0181 00253 00000000 CNTL DATA 0 
0182 00254 00000000 CNTM DATA 0 
0183 00255 00000302 CNTN DATA '000302 B 
0184 00256 00177767 CNTP DATA -9 
0185 00257 35400024 CNTQ DAC STRT 
0186 00260 00020000 CNTR DATA '20000 
0187 00261 35400024 CNTS DAC STRT 
0188 00262 00037777 CNTU DATA '37777 
0189 00263 00000001 CNTV DATA l 
0190 00264 00017777 CNTW DATA '17777 
0191 00265 35400266 CNTX DAC CNTY 
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0192 00266 00000000 CNTY HLT 
0193 00267 00177776 NEG2 DATA -2 TYPE 2 BINARY NOS 
0194 00270 00177775 NEG3 DATA -3 
0195 00271 00177774 NEG4 DATA -4 
0196 00272 00177773 NEGS DATA -5 
0197 00273 00177772 NEG6 DATA -6 
0198 00274 00000000 SAVE DATA 0 ADRS OF ERROR 
0199 00275 00001016 IRUP DATA '1016 
0200 00276 35400150 INPT DAG TYPE 
0201 00277 00141317 TELA DATA ' 'BOOTSTRAP LOADED, ENTER 16K LOADER'' 
0201 00300 00147724 
0201 00301 00151724 
0201 00302 00151301 
0201 00303 00150240 
0201 00304 00146317 
0201 00305 00140704 
0201 00306 00142704 
0201 00307 00126240 
0201 00310 00142716 
0201 00311 00152305 
0201 00312 00151240 
0201 00313 00130666 
0201 00314 00145640 
0201 00315 00146317 
0201 00316 00140704 
0201 00317 00142722 
0202 00320 00153722 TBLB DATA ''WRONG KEY, PRESS B, , 
0202 00321 00147716 
0202 00322 00143640 
0202 00323 00145705 
0202 00324 00154654 
0202 00325 00120320 
0202 00326 00151305 
0202 00327 00151723 
0202 00330 00120302 
0203 00331 70400000 END 

UPER 00020 
STRT 00024 
BEGN 00026 
LCS 00031 
ADRS 00052 
CLA 00061 
SAS 00074 
ONE 00100 
SHFT 00103 
ZERO 00107 
TEST 00113 
REPT 00126 

I 
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SPCE 00133 
CRLF 00140 
TYPE 00150 
RONG 00204 
TTY 00214 
BOOT 00221 
READ 00227 
CNTA 00241 
CNTB 00242 
CNTC 00243 
CNTE 00244 
CNTF 00245 
CNTG 00246 
CNTH 00247 
CNTI 00250 
CNTJ 00251 
CNTK 00252 
CNTL 00253 
CNTM 00254 
CNTN 00255 
CNTP 00256 
CNTQ 00257 
CNTR 00260 
CNTS 00261 
CNTU 00262 
CNTV 00263 
CNTW 00264 
CNTX 00265 
CNTY 00266 
NEG2 00267 
NEG3 00270 
NEG4 00271 
NEGS 00272 
NEG6 00273 
SAVE 00274 
IRUP 00275 
1NPT 00276 
TELA 00277 
TBLB 00320 

ERRORS 0000 00000 



X PJPP& MAIBIX PECORE BOARD ASSEMBLY 
When locating diodes note 
orientation corner. 

XCA =· REAO 
XCC = WRITE 

AU diodes are Ampex 013-71-5 

BOTTOM BOAR P 

X Diode Board Layout 

Orientation Cornerl 



[ Orientation Corner 

~ Orientation Corner 

Y EVEN DIODE MATRIX DECODE BOARD ASSEMBLY 

When locatin!i{ diodes 
note orientation corner. 

YCA , READ 

YCC , WRITE 

All diode• are Ampex 013-715 

~ 

Y Even Diode Board Layout 

Y ODD DIODE MATRIX DECODE BOARD ASSEMBLY 

When locating diodes 
note oriertation corner. 

YCA : READ 

YCC : WRITE 

All diodes are Ampex 013-715 

MIDDLE BOARD 

Y Odd Diode Board Layout 
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MAINFRAME REFERENCE 
TESTS 



) 

MAINFRAME VOLTAGES 

MODEL 22l POWER SUPPLY 

3.6V Bus= 3.6V 

17El = 5V 
17E2 gnd 

MODEL 222 POWER SUPPLY 

9G26 = 4ov 
9G2 gnd 

15G4 = 4ov 
9G2 gnd 

9G2O = 16v 
9G2 gnd 

CONTROL PANEL 

156 = 2lV 
157 gnd 

CHECK AND ADJUST 
VOLTAGE AT POWER 
SUPPLY 



a 
tD 
C: 
Cl' 

sa 
C') 
z: 
► r 
Cl' 



Location 

12C 

130 

COMPUTER 

LOGIC CARD INFORMATION 

Signal Signal Signal 
Pin Number Pin Location Pin Number 

9E 

12C 
1-0 Instr. Dec. 

8216 4 7C 

llC 

12C 
Shift Cntr. 

8209 18 24D 

12C 

llC 

llC 

19D 

11C 

11C J 

11C 

• • • • • • • • • • • • •t......i _ 800 
0 • • • • • • • • • • • • •bO -- 700 . • • • • • • • • • • • ·= _ 600 

0 ••••• • •• • ••• •h O _ 500 
• • • •••• • •••• •'%1 · _ 400 
•• , • • • • ••• • ••• cc, _ 300 

0 •••••••••••• •1tsl O - 200 
• • •· • • • • • •. • • • • ► - JO~ 

:::------- PIN 101 

•••••••••••• •tr:, 0 - 400 
• • •• • • • •.• • • •t;t _ 300 •••••••••••• ·> 0 _ zoo 
••••••••••• •C'l O - 100 

CONNECTOR PIN 
NUMBERS PIN 101 

Prog. Reg. 
11 8217 

1-0 Instr. Dec. 
8216 

Inverter 
8 8545 

1-0 Instr. Dec. 
8225 

1-0 Instr. Dec. 
8216 

Dig •. ,Buffer 
25 8749 

1-0 Instr. Dec. 

8216 
1-0 Instr. Timing 

8225 

1-0 Instr. Timing 
8225 

A Zero Detect 
4 8232 

l.,Q Instr. Timing 
8225 

1-0 Instr. Timing 
8225 

1-0 Instr. Timing 
8225 

1/0 BUS SIGNALS 

Signal Signal Signal 
Pin Location Pin Number Pin 

CD 
3 9C 12 8705 10 

CD 9 
7 9C 13 8705 14 

CD 11 
6 9C 18 8705 15 

CD 17 
21 9C 26 8705 27 

25 
2A 8242 3 

2 
2A 8242 27 

CD 28 
15 9C 6 8705 8 

CD 7 
22 lOC 24 8705 22 

CD 23 
18 l0C 26 8705 27 

CD 25 
20 9C 24 8705 22 

CD 23 
12 9C 18 8705 20 

CD 19 
8 9C 4 8705 3 

CT 5 
7 6C 21 8615 22 

er· 26 
8 6C 23 8615 24 

CT 28 
9 6C 19 8615 20 

25 

P1-P2 1/0 BUS SIGNALS Pl-P2 
1/0 1/0 

Cable Cable 

310 Data Trans Instr. MIP MOP AIP AOP - 310 -410 410 
311 Test Instr. TEU - 311 -
411 411 
312 Command Instr. CELI - 312 -412 412 
313 Command Inst. Svnc - 313 
413 - 413 
503 ~ Unit Input Interrupt - 503 
603 

~ 

603 
504 ~ Unit Output Interrupt 504 
604 

~ 

604 
509 lnout Instruction - 509 -
609 609 
510 Wait Flag - 510 

-
610 610 
511 CL8-CL 16Timina - 511 
611 - 611 
512 Computer Data Here + CDH - 512 -612 612 
513 Computer Data Accepted + CDA - 513 
613 - 613 
709 Master Clear ICB + - 709 
809 

- 809 
710 _Unit Test Return UTR + 710 
810 

~ 

810 
711 Unit Svnc Return USR + 711 

~ 

811 811 
712 _ Unit Data Accepted UDA + 712 

-
812 812 

COMM. SYN.MODEM 

Signal 
Pin 

23 

25 

29 

35 

72 

64 

37 

39 

/J.1 

43 

45 

47 

22 

26 

32 
. 

CARD 
Signal 

Number Pin 

CT 
100069 24 

CT 
100069 26 

CT 
100069 30 

CT 
100069 ,,, 

CD 
83278 67 

CD 

83278 63 
CT 

,nnn.<.o 1A 

CT 
100069 40 

CT 
1nnn.<.o JI') 

CT 
100069 44 

100069 /J.A 

100069 48 
CD 

83278 21 

83278 23 

83278 31 

1/0 BUS SIGNALS 
COMPUTER TO 
MODEM CLT 

Sheet 1 of 2 

Locatiai 

30A 

30A 

30A 

10A 

28A 

28A 

'lnA 

30A 

inA 

30A 

30A 

30A 

28A 

28A 

28A 



1/0 BUS SIGNALS SHEET 2 OF 2 

COMPUTER COMM SYN MOD EM 

CARD Pl-P2 Pl-P2 CARD 

Signal 
1/0 1/0 

Location Number Cable Cable Signal Number Signal Location 
Pin Out Pin Pin 

15F 8201 27 101 Data Bit 0 In-Out 101 7 100069 8 29A 

201 

15F 8201 3 102 Data Bit 1 In-Out 102 9 100069 10 29A 

20? 

16F 8201 27 103 Data Bit 2 In-Out 103 11 100069 12 29A 

203 

16F 8201 3 104 Data Bit 3 In-Out 104 13 100069 14 29A 

204 

17F 8201 27 105 Data Bit 4 In-Out 105 15 100069 16 29A 

205 

17F 8201 3 106 Data Bit 5 In-Out 106 21 100069 22 29A 

206 

18F 8201 27 107 Data Bit 6 In-Out 107 23 100069 24 29A 
207 

18F 8201 3 108 Data Bit 7 In-Out 108 25 100069 26 29A 

208 

l0C 8705 3 109 Un it Mach Bit 15 109 7 100069 8 30A 

5 209 

l0C 8705 8 110 Unit Mach Bit 14 110 9 100069 10 30A 

7 210 

l0C 8705 10 111 Unit Mach Bit 13 111 11 100069 12 30A 

9 ?11 

l0C 8705 14 112 Unit Mach Bit 12 112 13 100069 14 30A 

11 212 
l0C 8705 15 113 Unit Mach Bit 11 113 15 100069 16 30A 

17 213 

19F 8201 27 301 Data Bit 8 In-Out 301 29 100069 30 29A 

401 

19F 8201 3 302 Data Bit 9 In-Out 302 35 100069 36 29A 

402 

20F 8201 27 101 Data Bit 10 In-Out 303 37 100069 38 29A 

403 

20F 8201 3 304 Data Bit 11 In-Out 304 39 100069 40 29A 

404 

21F 8201 27 305 Data Bit 12 In-Out 305 41 100069 42 29A 

405 

21F 8201 3 306 Data Bit 13 In-Out 306 43 100069 44 29A 

406 

??F R?Ol ?7 107 Data Bit lA In-Out 307 45 100069 46 29A 

407 

22F 8201 3 308 Data Bit 15 In-Out 308 47 100069 48 29A 

408 

l0C 8705 20 309 Unit Mach Bit 10 309 21 100069 22 30A 
10 AOQ 



Location 

12C 

130 

COMPUTER 

LOGIC CARD INFORMATION 

Signal Signal Signal 
Pin Number Pin Location Pin Number 

9E 

12C 
1-0 Instr. Dec. 

8216 4 7C 
-

11C 

12C 
Shift Cntr. 

8209 18 240 

12C 

llC 

llC 

19D 

1 lC 

1 lC 

llC 

• ••••••••••• •'-< _ 800 
o .. • • • • • • • ... •co - 700 

•••• • •• • •••• ·::c _ 600 

0 
••••••••••••. •(j O - 500 

• • ••••• • • ••• -~ _ 400 
• • • • • • •• • • • • •O:, _ 300 

O • • • •• • •••••• •l"l O _ 200 
• •• • • • • • • •••• > _ 100 

I I ~------ ... PIN IOI 

•••••••••••• •OJ O - 400 
• • • • • • • • • • • •C, _ 300 •••••••.•••• •► 0 - 200 
•• • • • • • • •••• ('l O _ I 00 

CONNECTOR PIN 
NU:t-!I3ERS PIN 101 

Prog. Reg. 
11 8217 

1-0 Instr. Dec. 

8216 
Inverter 

8 8545 
1-0 Instr. Dec. 

8225 

1-0 Instr. Dec. 
8216 

Dig. Buffer 
25 8749 

1-0 Instr. Dec. 

8216 
1-0 Instr. Timing 

8225 

1-0 Instr. Timing 

8225 
A Zero Detect 

4 8232 
1-0 Instr. Timing 

8225 

1-0 Instr. Timing 
8225 

1-0 Instr. Timing 

8225 

1/0 BUS SIGNALS 

Signal Signal Signal 
Pin Location Pin Number Pin 

CD 
3 9C 12 8705 10 

CD 9 
7 9C 13 8705 14 

CD 11 
6 9C 18 8705 15 

CD 17 
21 9C 26 8705 27 

. 25 

SA 8242 3 
2 

8A 8242 27 
CD 28 

15 9C 6 8705 8 
CD 7 

22 lOC 24 8705 22 
CD 23 

18 l0C 26 8705 27 
CD 25 

20 9C 24 8705 22 
CD 23 

12 9C 18 8705 20 
CD 19 

8 9C 4 8705 3 
CT 5 

7 6C 21 8615 22 

CT 26 
8 6C 23 8615 24 

CT 28 

9 6C 19 8615 20 

25 

Pl-P2 1/0 BUS SIGNALS P1-P2 
1/0 1/0 

Cable Cable 

310 Data Trans Instr. MIP MOP AIP AOP - 310 
-

410 410 
311 Test Instr. TEU - 311 -
411 411 
312 Command Instr. CEU - 312 -412 412 
313 Command Inst. Svnc - 313 
413 - 413 
503 _ Unit Input Interrupt 503 -603 603 
504 _Unit Output Interrupt 504 
604 - 604 
509 lnout Instruction - 509 -609 609 
510 Wait Flag - 510 

-
610 610 
511 CL8-CL 16Timina - 511 
611 - 611 
512 - Co_mputer Data Here + CDH - 512 -612 612 
513 Computer Data Accepted t CDA - 513 
613 - 613 
709 Master Clear ICB + 709 -
809 - 809 
710 _ Unit Test Return UTR + 710 

810 - 810 
711 _Unit Sync Return USR t 711 -811 811 
712 _ Unit Dato Accepted UDA + 712 

-
812 812 

A/D CONVERTER 

Signal 
Pin 

19 

Not 

17 

16 

24 

21 

14 

13 

12 

11 

10 

9 

19 

38 

39 

CARD 

Signal 
Number Pin 

83270 22 

Used 

83270 24 

83270 37 

83271 20 

83271 18 

83270 28 

83270 33 

83270 30 

83270 31 

R3270 ~? 

83270 '29 

83270 37 

83270 20 

83270 . 21 

1/0 BUS SIGNALS 
COMPUTER TO 

A/D CONV. CL T 

Sheet 1 of 2 

Location 

1 lA 

11A 

llA 

12A 

12A 

l lA 

1 lA 

llA 

llA 

11.A. 

llA 

11A 

11A 

11A 



1/0 BUS S·IGNALS SHEET 2 OF 2 

COMPUTER A/D CONVERTER 

CARD Pl-P2 Pl-P2 CARD 

1/0 1/0 
Location Number Signal Cable Cable Signal Number Signal Location 

Pin Out Pin Pin 

15F 8201 27 101 Data Bit 0 In-Out l 01 Not Used 
201 

15F 8201 3 102 Data Bit 1 In-Out 102 Not Used 

?0? 

16F 8201 27 103 Data Bit 2 In-Out 103 Not Used 

203 

16F 8201 3 104 Data Bit 3 In-Out 104 Not Used· 

204 

17F 8201 27 105 Data Bit 4 In-Out 105 28 83271 9 12A 

205 
17F 8201 3 106 Data Bit 5 In-Out 106 26 83271 22 12A 

206 

18F 8201 27 107 Data Bit 6 In-Out 107 10 83271 35 12A 
207 

18F 8201 3 108 Data Bit 7 In-Out 108 12 83271 23 12A 

208 

C) l0C 8705 3 109 Unit Mach Bit 15 109 8 83270 34_ llA 
5 209 

l0C 8705 8 110 Unit Mach Bit 14 110 7 83270 27 llA 

7 210 

10C 8705 10 111 Unit Mach Bit 13 111 6 83270 36 11A 

9 211 

10C 8705 14 112 Unit Mach Bit 12 112 5 83270 25 11A 
11 212 

10C 8705 15 113 Unit Mach Bit 11 113 4 83270 38 11A 

17 213 
19F 8201 27 301 Data Bit 8 In-Out 301 14 83271 32 12A 

401 

19F R?01 3 302 Data Bit 9 In -Out 302 16 83271 30 12A 
402 

20F 8201 27 101 !Jato Bit 10 In-Out 303 39 8-3271 5 l?A 

403 

20F 8201 3 304 Data Bit 11 In-Out 304 38 83271 6 12A 

404 

21F 8201 27 305 Data Bit 12 In-Out 305 8 83271 26 12A 

405 

21F 8201 3 306 Data Bit 13 In-Out 306 6 83271 36 12A 

AOfi 

??F R?0l ?7 107 Data Bit 14. In-Out 307 4 83271 37 l? A 

407 

22F 8201 3 308 Data Bit 15 In-Out 308 3 83271 38 12A 

408 

lOC 8705 20 309 Un it Mach Bit 10 309 3 83270 23 11A 
lQ AOQ 



Location 

12C 

-

13D 

COMPUTER 

LOGIC CARD INFORMATION 

Signal Signal Signal 
Pin Number Pin Location Pin Number 

9E 

12C 
1-0 Instr. Dec. 

8216 4 7C 

llC 

12C 
Shift Cntr. 

8209 18 24D 

12C 

llC 

llC 

19D 

1 lC 

llC 

llC 

0 •:::: • •:::: .° _- :':\, 0 = !gg 
•• •. •. •. •. • ••.•••••••• •. •7h = soo 

0 ............. .,:, 0 - 400 
••• • ••••••••• a, _ 300 

O ••••• • •••••• •l!l O _ 200 
••• • • •••••••• > _ I 00 

I I ~------ ... PIN IOI 

400 
0 • • • ••• • • • • - • • •. •• • .• • ••• • -~t;;J O = 300 
0 •••••••••••• ·> 0 - 200 
Q •••••••••• •' •(') 0 _ 100 

CONNECTOR PIN 
NUl\fBERS ' PIN IOI 

Prog. Reg. 
11 8217 

1-0 Instr. Dec. 
8216 

Inverter 

8 8545 
1-0 Instr. Dec. 

8225 

1-0 Instr. Dec. 
8216 

Dig. Buffer 

25 8749 
1-0 Instr. Dec. 

8216 
1-0 Instr. Timing 

8225 

1-0 Instr. Timing 
8225 

A Zero Detect 
4 8232 

1-0 Instr. Timing 
8225 

1-0 Instr. Timing 
8225 

1-0 Instr. Timing 
8225 

Signal 
Pin 

3 

7 

6 

21 

15 

22 

18 

20. 

12 

8 

7 

8 

9 

1/0 BUS SIGNALS 

Signal Signal 
Location Pin Number Pin 

CD 
9C 12 8705 10 

CD 9 
9C 13 8705 14 

CD l l 
9C 18 8705 15 

CD 17 
9C 26 8705 27 . 

25 
8A 8242 3 

2 
8A 8242 27 

CD 28 
9C 6 8705 8 

CD 7 
lOC 24 8705 22 

CD 23 
l0C 26 8705 27 

CD 25 
9C 24 8705 22 

CD. 23 
9C 18 8705 20 

CD 19 
9C 4 8705 3 

CT 5 
6C 21 8615 22 

CT 26 
6C 23 8615 24 

CT 28 
6C 19 8615 20 

25 

P 1-P2 1/0 BUS SIGNALS 
1/0 

Cable 

310 Data Trans Instr. MIP MOP AIP AOP --410 
311 Test Instr. TEU --
411 
312 Command Instr. CEU --
412 
313 Command Inst. Svnc -
413 -
503 _ Unit Input Interrupt 

.-
603 
504 _Unit Output Interrupt 
604 ---
509 Input Instruction --609 
510 Wait Flag --
610 
511 CLB-CL 16Timina -
611 -
512 Computer Data Here + CDH --612 
513 Computer Data Accepted + CDA -
613 -
709 Moster Cl ear I CB + -809 
710 _Unit Test Return UTR + 
810 -
711 Unit Svnc Return USR + 

~ 

811 
712 _ Unit Data Accepted UDA + 

~ 

812 

Pl-P2 
110 

Cable 

310 

410 
311 

411 
312 

412 
313 
413 
503 
603 
504 
604 
509 
609 
510 

610 
511 
611 
512 

612 
513 
613 
709 
809 
710 

810 
711 
811 
712 

812 

TTY AND READER 

CARD 
Signal Signal 
Pin Number Pin 

CT 
16 8615 15 

25 
Not Used 

CT 
8--- 8615 7 

3 
14 
25 
15 

17 
14 
11 

24 
27 
20 

26 
18 
26 
10 

5 
22 
27 
12 

5 
27 
25 
22 
23 
20 

19 

CT 
8615 13 
CD 

I 8614 16 

CD 
8614 13 
CT 

8615 23 
CT 

8615 19 

CT 
8615 17 
CT 

8615 9 

CT 
RALi; 21 
CT 

8615 11 
CD 

8614 26 

CD 
8614 24 
CD 

8614 18 

j 

1/0 BUS SIGNALS 
COMPUTER TO 

Location 

5A 

5A 

SA 

18A 

18A 

SA 

5A 

5A 

5A 

r:;t,. 

SA 

18A 

18A 

18A 

TELETYPE CL T 

Sheet 1 of 2 



1/0 BUS SIGNALS SHEET 2 OF 2 

COMPUTER TTY AND READER 

CARD Pl-P2 Pl-P2 CARD 

1/0 1/0 
Location Number Signal Cable Cable Signal Number Signal Location 

Pin Out Pin Pin 

CT 
15F 8201 27 101 Data Bit 0 In-Out 101 10 8615 9 7A 

. 

201 5 CT 
15F 8201 3 102 Data Bit 1 In-Out 102 12 86l5 11 7A 

202 5 CT 
l6F 8201 27 103 Data Bit 2 In-Out 103 14 8615 13 7A 

203 CT 
16F 8201 3 104 Data Bit 3 In-Out 104 16 8615 15 7A 

204 CT 
17F 8201 27 105 Data Bit 4 In-Out 105 8 8615 17 7A 

205 CT 
17F 8201 3 106 Data Bit 5 In-Out 106 20 8615 19 7A 

206 CT 
18F 8201 27 107 Data Bit 6 In-Out 107 22 86l5 21 7A 

207 CT 
18F 8201 3 108 Data Bit 7 In-Out 108 24 8615. 23 7A 

208 U. DEC TP3 
lOC 8705 3 109 Un it Mach Bit 15 109 22 8711 27 4A 

5 209 U. DEC 
l0C 8705 8 110 Unit Mach Bit 14 110 20 8711 4A 

7 210 LI.DEC 
l0C 8705 10 111 Unit Mach Bit 13 111 17 8711 4A 

9 211 Li.DEC 
l0C 8705 14 112 Unit Mach Bit 12 112 15 8711 4A 

11 212 U. DEC 
l0C 8705 15 113 Un it Mach Bit 11 113 12 8711 4A 

17 213 CD 
19F 8201 27 301 Data Bit 8 In-Out 301 27 8705 26 3A 

401 25 CD 
19F 8201 3 302 Data Bit 9 In-Out · 302 22 8705 24 3A 

402 23 CD 
20F 8201 27 303 Data Rit 10 In-Out 303 20 8705 18 3A 

403 19 CD 
20F 8201 3 304 Data Bit 11 In-Out 304 15 8705 16 3A 

404 . 17 
CD 

21F 8201 27 305 Data Bit 12 In-Out 305 14 8705 13 3A 

405 11 CD 
21F 8201 3 306 Data Bit 13 In-Out 306 10 8705 12 3A 

406 9 CD 
??F R')Ol ?7 107 Data Bit lA. In-Out 307 8 8705 6 3A 

407 7 
CD 

22F 8201 3 308 Data Bit 15 In-Out 308 3 8705 4 3A 

408 5 U. DEC 
l0C 8705 20 309 Unit Mach Bit 10 309 9 8711 4A 

lQ AOQ 



Location -

12C 

13D 

COMPUTER 

LOGIC CARD INFORMATION 

Signal Signal Signal 
Pin Number Pin Location Pin Number 

9E 

12C 
1-0 Instr. Dec. 

8216 4 7C 
-

llC 

12C 
Shift Cntr. 

8209 18 240 

12C 

11C 

1 lC 

190 

llC 

llC 

11C 

• • • • • • • • • • • • •C...... _ 800 
0 •••••••••••• •t, 0 - 6700 

• • • • • • • • • • • • •::c _ 00 

0 ••.••••••••. •(10 - 500 
• • ••••• • •• • • •·"%l ·- 400 
••••••••••••• a, _ 300 

0 •••••••••••• •til O - 200 
••• • • ••• • ••• ·• > _ l 00 

I ... ______ ,.. PIN IOI 

I I ,.. 400 
• • • • • • • • • • • • •ttJ O --------
••••••••.••• •o _ 300 
•••••••••••• ·> 0 - 200 

0 • • • • • • , , • • , o("J O _ 100 

CO~NECTOR PIN 
NUJ\1BERS PIN IOI 

Prog. Reg. 
11 8217 

1-0 Instr. Dec. 

8216 
Inverter 

8 8545 
1-0 Instr. Dec. 

8225 

1-0 Instr. Dec. 

8216 
Dig. Buffer 

25 8749 

1-0 Instr. Dec. 

8216 
1-0 Instr. Timing 

8225 

1-0 Instr. Timing 
8225 

A Zero Detect 
4 8232 

1-0 Instr. Timing 
8225 

1-0 Instr. Timing 
8225 

1-0 Instr. Timing 

8225 

1/0 BUS SIGNALS 

Signal Signal Signal 
Pin Location Pin Number Pin 

CD 
3 9C 12 8705 10 

CD 9 
7 9C 13 8705 14 

CD 11 
6 9C 18 8705 15 

CD 17 
21 9C 26 8705 27 

. 25 

3 
2 

27 
CD 28 

15 9C 6 8705 8 
CD 7 

22 lOC 24 8705 22 
CD 23 

18 l0C 26 8705 27 
CD 25 

20 9C 24 8705 22 
CD 23 

12 9C 18 8705 20 
CD 19 

8 9C 4 8705 3 
CT 5 

7 6C 21 8615 22 

CT 26 
8 6C 23 8615 24 

CT 28 

9 6C 19 8615 20 

25 

P l-P2 1/0 BUS SIGNALS Pl-P2 
1/0 1/0 

Cable Cable 

310 Data Trans Instr. MIP MOP AIP AOP - 310 --410 410 
311 Test Instr. TEU - 311 -
411 411 
312 Command Instr. CEU 312 -
412 412 
313 Command Inst. Svnc - 313 
413 - 413 

503 _ Unit Input Interrupt 503 -603 603 
504 __ Unit Output Interrupt 504 
604 -- 604 
509 Input Instruction - 509 -609 609 
510 Wait Flag - 510 -
610 610 
511 CL8-CL 16Timina - 511 
611 - 611 -512 Computer Data Here + CDH 512 --612 612 
513 Computer Data Accepted + CDA - 513 
613 - 613 
709 Master Clear IC8 + - 709 

809 - 809 
710 _Unit Test Return UTR + 710 

810 
~ 

810 
711 _Unit Svnc Return USR + 711 --811 811 
712 _ Unit Data Accepted UDA + 712 --812 812 

TEU AND DISPLAY CONTROL 

CARD 
Signal Signal 
Pin Number Pin 

CT 
24 8615 23 

28 CT 
10 8615 9 

3 
Not Used 

CT 
8 8615 7 
2 
Not Used 

Not Used 

Not Used 

N~t Used 

CT 
12 8615 11 
3 CT 
6 8615 4 

2 

Not Used 
CT 

22 --8615 21 
27 CD 
20 ~81&5 18 
23 CD 
27. ~&r&s 26 
28 " CD 
22 \~ 24 ,~,:~/ 
25 1@/ 1 

1/0 BUS SIGNALS 
COMPUTER TO 

TEU & DISPLAY 
CONTROL 

Sheet l of 2 

Locatia, 

10B 

12B 

12B 

12B 

128 

108 

148 

14B 

148 



1/0 BUS SIGNALS SHEET 2 OF 2 

COMPUTER TEU & DISPLAY CONTROL 

CARD Pl-P2 Pl-P~ CARD 

S'ignal 
1/0 1/0 

Location Number Cable · Cable Signal Number Signal Location 
Pin Out Pin Pin 

CT 
15F 8201 27 101 Data Bit 0 In-Out 101 24 8615 23 118 

201 28 CT 
15F 8201 3 102 Data Bit 1 In-Out· 102 22 8615 21 118 

?0? 27 CT 
16F 8201 27 103 Data Bit 2 In-Out 103 20 8615 19 118 

203 26 CT 
16F 8201 3 104 Data Bit 3 In-Out 104 18 8615 17 118 

204 25 CT 
17F 8201 27 105 Data Bit 4 In-Out 105 16 8615 15 118 

205 25 CT 
17F 8201 3 106 Data Bit 5 In-Out 106 . 14 8615 13 118 

206 5 CT 
18F 8201 27 107 Data Bit 6 In-Out . 107 12 8615 11 118 

207 3 CT 
18F 8201 3 108 Data Bit 7 In-Out 108 10 8615 9 118 

208 3 U. DEC 
l0C 8705 3 109 Un it Mach Bit 15 109 22 8711 138 

5 209 19 
U. DEC 

l0C 8705 8 110 Unit Mach Bit 14 110 20 8711 138 

7 210 19 
U. DEC 

l0C 8705 10 111 Un it Mach Bit 13 111 17 8711 138 

9 211 14 
U. DEC 

lOC 8705 14 112 Unit Mach Bit 12 112 15 8711 138 
11 212 14 

U. DEC 
l0C 8705 15 113 Un it Mach Bit 11 113 12 8711 138 

17 213 11 CT 
19F 8201 27 301 Data Bit 8 In-Out 301 8 8615 7 118 

401 2 CT 
19F A?Ql 3 302 Data Bit 9 In-Out 302 6 8615 4 118 

402 2 CT 
20F 8201 27 101 nata Bit 10 In-Out 303 24 8615 23 128 

403 28 
CT 

20F 8201 3 304 Data Bit 11 In-Out 304 22 8615 21 128 

404 27 CT 
21F 8201 27 305 Data Bit 12 In-Out 305 20 8615 19 128 

405 27 CT 
21F 8201 3 306 Data Bit 13 In-Out 306 18 8615 17 128 

AO~ 26 CT 
??F A?Ol ?7 107 Data Bit 14. In-Out 307 16 8615 15 128 

407 26 CT 
22F 8201 3 308 Data Bit 15 In-Out 308 14 8615 13 128 

408 25 U. DEC 
l0C 8705 20 309 Unit Mach Bit 10 309 9 8711 138 

19 A.09 11 



Location 

12C 

130 

~ 

COMPUTER 

LOGIC CARD INFORMATION 

Signal Signal Signal 
Pin Number Pin Location Pin Number 

1-0 Instr. Dec. 
8216 4 

Shift Cntr. 
8209 18 

r ••• • • ••••••• •\,,.,f, _ 800 

0 •.• •••• •• •• •• ••• .•• ·.•. ·.;t:::io = zgg 
•••••••••••• •h _ 500 

0 .•.......... •t-:1 0 - 400 
• • • • • • ••• • • •• o:, _ 300 

O • •••• • •••••• •.l'l O _ 200 
"'- ••• • • • • • • •••• > _ JOO 

9E 

12C 

7C 

llC 

12C 

240 

12C 

llC 

llC 

19D 

llC 

l lC 

1 lC 

I ::::------- PIN IOI 

•••••••••••••••• • .•••••• -~'Jl O = jgg 
....••...•.. ·> 0 - 200 
••• • • ••••• · • • n O _ I 00 

CO~NECTOR PIN 
NU~1BERS PIN IOI 

Prog. Reg. 
11 8217 

1-0 Instr. Dec. 

8216 
Inverter 

8 8545 
1-0 Instr. Dec. 

8225 

1-0 Instr. Dec. 

8216 
Dig. Buffer 

25 8749 

1-0 Instr. Dec. 

8216 
1-0 Instr. Timing 

8225 

1-0 Instr. Timing 

8225 
A Zero Detect 

4 8232 
1-0 Instr. Timing 

8225 

1-0 Instr. Timing 
8225 

1-0 Instr. Timing 

8225 

1/0 BUS SIGNALS 

Signal Signal 
Pin Location Pin Number 

CD 
3 9C 12 8705 

CD 

7 9C 13 8705 
CD 

6 9C 18 8705 

CD 
21 9C 26 8705 

CD 

15 9C 6 8705 
CD 

22 lOC 24 8705 

CD 

18 l0C 26 8705 
CD 

20 9C 24 8705 

CD 

12 9C 18 8705 
CD 

8 9C 4 8705 
CT 

7 6C 21 8615 

CT 
·8 6C 23 8615 

CT 

9 6C 19 8615 

P 1-P2 1/0 BUS SIGNALS 
Signal 1/0 

Pin Cable 

10 310 Data Trans Instr. MIP MOP AIP AOP --9 410 
14 311 Test Instr. TEU --11 411 
15 312 Command Instr. CEU --
17 412 
27 313 Command Inst. Svnc -
25 413 -

503 _ Unit Input Interrupt 
-

603 
504 _Unit Output Interrupt 
604 -

8 509 lnout Instruction --7 609 
22 510 Wait Flag --
23 610 
27 511 CL8-CL 16Timina -
25 611 -
22 512 Computer Data Here + CDH ---23 612 
20 513 Computer Data Accepted + CDA -
19 613 -
3 709 Master Clear I CB + -
5 809 -

22 710 _ Unit Test Return UTR + 
26 810 

~ 

24 711 _Unit Sync Return USR + 
~ 

28 811 
20 712 _ Unit Data Accepted UDA + 

~ 

25 812 

Pl-P2 
1/0 

Cable 

310 

410 
311 

411 
312 

412 
313 
413 

503 
603 
504 
604 

509 
609 

510 

610 
511 
611 
512 

612 
513 
613 
709 
809 
710 
810 
711 

811 
712 

812 

DIGIT AL INPUT - OUTPUT 

Signal 
Pin 

22 

19 
11.1 ..... 

34 

37 
32 
37 

Not 

Not 

24 
23 

28 

29 
20 
19 
30 

29 

36 
39 
38 

39 
4 

5 
6 
7 
8 

CARD 

Signal 
Number Pin 

83161 

l J., ... ..1 

83161 

83161 

Used 

Used 

83161 

.83161 

83161 

83161 

83161 

83161 

83161 

-83161 

83161 

1/0 BUS SIGNALS 
COMPUTER TO 
DIGITAL 1/0 

Sheet 1 of 3 

Location 

2B 

2B 

2B 

2B 

.2 'B 

2B 

2B 

?R 

2B 

2B 

2B 

2B 



1/0 BUS SIGNALS SHEET 2 OF 3 

COMPUTER DIGITAL INPUT-OUTPUT 

CARD Pl-P2 Pl-P2 CARD __ 
1/0 1/0 

Location Number S'ignal Cable Cable Signal Number Signal Location Pin Out Pin Pin 

lFl 
15F 8201 27 101 Data Bit 0 In 101 30 83160 32 48 

201 31 
15F 8201 3 102 Data Bit 1 In 102 26 83160 33 48 

?0? 27 
16F .8201 27 103 Data Bit 2 In 103 24 83160 34 48 

203 25 
16F 8201 3 104 Data Bit 3 In 104 20 83160 35 48 

204 21 

17F 8201 27 105 Data Bit 4 In 105 18 83160 5 48 
205 16 

17F 8201 3 106 Data Bit 5 In 106 14 83160 4 48 
206 15 

18F 8201 27 107 Data Bit 6 In 107 12 83160 7 48 
207 13 

18F 8201 3 108 Data Bit 7 In 108 8 83160 6 48 
208 9 

l0C 8705 3 l 09 Unit Mach Bit 15 109 32 83137 18 
5 209 33 

l0C 8705 8 110 Un it Mach Bit 14 110 30 83137 18 
7 210 31 

l0C 8705 10 111 Unit Mach Bit 13 111 28 83137 18 
9 211 29 

l0C 8705 14 112 Unit Mach Bit 12 112 34 83137 18 
11 212 35 

l0C 8705 15 113 Unit Mach Bit 11 113 38 83137 18 

17 213 39 

19F 8201 27 301 Data Bit 8 In 301 30 83160 32 38 
401 31 

19F 8201 3 302 Data Bit 9 In 302 26 83160 33 38 
402 27 

20F 8201 27 101 Data Bit 10 In 303 24 83160 34 38 
403 25 

20F 8201 3 304 Data Bit 11 In 304 20 83160 35 38 

404 21 

21F 8201 27 305 Data Bit 12 In 305 18 83160 5 3B 

405 16 

21F 8201 3 306 Data Bit 13 In 306 16 83160 4 3B 
A06 15 

??F A?Ol ?7 ~n7 nata Rit lt1 In 307 12 83160 7 3B 

407 13 

22F 8201 3 308 Data Bit 15 In 308 8 83160 6 3B 
408 9 

lOC 8705 20 309 Unit Mach Bit 10 309 36 83137 1B 

19 409 . 37 



1/0 BUS SIGNALS SHEET 3 OF 3 

COMPUTER DIGITAL INPUT-OUTPUT 

/~\ 

I I CARD Pl-P2 Pl-P2 CARD 
1/0 1/0 

Location Number Signal Cable Cable Signal Number Signal Location 
Pin Out Pin Pin 

15F 8201 27 101 Data Bit 0 Out 101 30 83160 28 48 

201 31 

15F 8201 3 102 Data Bit l Out 102 26 83160 29 4B 
202 27 

16F 8201 27 103 Data Bit 2 Out 103 24 83160 22 4B 
203 25 

16F 8201 3 104 Data Bit 3 Out l 04 20 83160 23 4B 

204 21 I 
17F 8201 27 105 Data Bit 4 Out . 105 18 83160 16 4B 

205 16 

17F 8201 3 106 Data Bit 5 Out 106 14 83160 17 48 
206 15 

18F 8201 27 107 Data Bit 6 Out l 07 12 83160 10 48 

207 13 

18F 8201 3 108 Data Bit 7 Out 108 8 83160 l l 4B 
208 9 

l0C 8705 3 109 Unit Mach Bit 15 109 32 83137 18 
5 209 33 

l0C 8705 8 110 Un it Mach Bit 14 110 30 83137 18 

7 210 31 

l0C 8705 10 111 Unit Mach Bit 13 111 28 83137 18 

9 ? 11 29 

l0C 8705 14 112 Unit Mach Bit 12 112 34 83137 lB 

11 212 35 
l0C 8705 15 113 Un it Mach Bit 11 113 38 83137 1B 

17 213 39 

19F 8201 27 301 Data Bit 8 Out 301 30 83160 28 3B 

401 31 

19F 8201 3 302 Data Bit 9 Out -- 302 26 83160 29 3B 
402 27 

20F 8201 27 303 Data Bit l0Out 303 24 83160 22 3B 

403 25 

20F 8201 3 304 Data Bit 11 Out 304 20 8316_0 23 3B 

404 21 

21F 8201 27 305 Data Bit 12 Ouf 305 18 83160 16 38 

405 16 

21F 8201 3 306 Data Bit 13 Out 306 16 83160 17 38 

406 15 

?')F R?Ol ?7 107 Data Bit 14- Out 307 12 83160 10 3B 

407 13 

22F 8201 3 308 Data Bit 15 Out 308 8 83160 l1 38 
408 9 

l0C 8705 20 309 Unit Mach Bit 10 309 36 83137 1B 
19 409 37 
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ACCEPT AHCE TESTS 



.,,,,,..------.."',, 

) 

n G p~~-----------------1-N_T_E_R_-_o_F_F_l_C_E_c_o_R_R_E_s_P_O_N_D_E_N_C_E_ 

DATE 

SUBJECT 

R. 
TO T 

I). 

v. 
Ed 
L. 
T. 

D. 
R. 
;, ...,. 

March 13, 1973 

Operating Instructions SEL 810A 
Computer Acceptance Test. 

Kelly -:' L. Bergesen .L:.e 

Saar T J. Sneddeker 1J. 

Dake R. D. Pilcher 
.Skanes R • 1? .ue Praeuner 
G. Gillis F. E. Bailey 
c. LoshV c. T. Lot.nnan 

FROM 

Each data contrc,l Station utilizing the SEL 810A Computer system 
should h&ve a large Computer test program tape titled SEL 810A Acceptance Tests 
or Main Frame Diagnostic or Co:rr:.pcsite Diagnostics. Ttis long diagnostic test 
prcgram, which will be referred to as the Compcsite Diagnostic Test program, 
consists of the following individual diagnostic programs interconnected into one 
composite diagnostic program. tape. 

1. ~,ain Frame Exerciser. 

") Load/Store/Register Chc.nge Test. "-• 

3. Arithmetic Test. 

4. Multiply Test. 

5. Divide Test. 

6. Instruction Simulation & Comparison Test. 

,., Compare Memory to A, a sign Test. I• 

8. MEVillEX Test (Memory Test). 

9. Memory Worst Case Test. 

Each of these diagnostic tests as part of the Composite Diagnostic 
Test program runs for a specified length of time or specified r.umber of cycles 
before going to the next diagnostic program on the tape resulting in a run tirre 
of approximately 3 hours for the entire Composite Diagnostic Program. The Load/ 
Store/Register C'nange Test program runs for 46 successful cycles and the Instruction 
Simulation & Comparison 'Iest runs for 15 successful cycles. 

The Composite Diagnostic Test program tape is leaded via the 
standard (not modified) boot-strap listed below. 

STANDARD BINARY BOCTSTRA.P 

Octal Loe. 
o 

Coding 
130101 



STANDARD BINA.:U BOOTSTRAP CONT'D 

Octal Loe. Coding 
1 004000 
2 170301 
3 000022 
4 111006 
5 111002 
6 170301 
7 001016 

10 174301 
11 033016 
12 000022 
13 000026 
14 113017 
15 1'11rY)6 
16 1076?1 
1? 007673 

After loac.ing the Coffiposi te Diagnostic pro§,Tam will imrnedia tely 
type out the sens8 switch setting instructions and the start information. This 
type cut also indicates a run t:me of approxiILE1tely 1.5 hours which is in error. 
As indic:?te(: by the type out, sense s1Nitch J is set to test 8K of memcrJ and sense 
switches 2 a1:.d 3 are set to test 16K of memory. The pre gram is then started by 
simply depressi::--1g the start switch. From theL or. the pre gram is completely auto­
ma tic typing 01....t which dianostic test is being loaded and indicating when the test 
has been ccrr.p1eted. A.:ter the last diagnostic test on the tape, memory \,;orst case 
test, the program will type out " ABS loader will now be loaded" ; however, due to 
a quirk in the program, the loader programs are not loaded into memory. 

(~., 
\~) If you have any questions regarding the operation of the Composite 

Diagnostic program or do not have a copy of the Composite Diagnostic program tape 
at the Data Control Stations please call me. 

It is suggested that you place this Memo in the back of your 
program descriptions Manual for easy reference when you desire to run the long 
Composite Diagnostic program. 

M~F/gr 
cc: Mr. v. K. Patrick 

Mr. c. L. Thompson 
v~. R. L. Jepsen 
V.a-. M. G. Strasen 
Mr. c. J. Langdale 
Mr. H. B. Rok-er 



#1 ANALOG-DIGITAL 
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u 

ID2NTIFICATIO:N: 

ATJTHOR: 

ISS1.TE:'.J: 

PURPOSE : 

COMPUTER : 

STORP_GS: 

LOP.DING 
PROCEDURE: 

PROGRAM DESCRI?'I'ION 

Analog- tc - Digi tal Co:1verter Diagnosti.c Program 

Carl L. Thompson; natural Gas Pipeline Company 
of PIG.erica, Corm...'l'lunic3,t:i.on2 Di visj_on 

Ma.rc~1 .30, 1976 -- Revised August 1, 19? iS 

To a.ssi.st the Ccmrmmication Tecj.:.1icians with 
maintenance and repair of 1.:he analog - to - digital 
converter system. 

810A 

162c Octal Locations 

Relocatable loader 16K modified 
?r~grarn counter Enter '36060 
"A1' Accu,-rnu.lator Er..ter '6000 
11 B 11 Accumulato:::- = 0 

This progr2.m consists of four (4) diagnostics . 

Insert tape in reader and :;ffess start twi ce . 

l. Replace analog signal c2.ble ( 10~ pin conn<2cte,r ) 
on rear df output relay pan.el with A/ D jumper 
connector . Insert coru1ector phone plug into 
the 2 . 5 volt test jack . 

The A/ D jumper ccnnec-sor :parallels all f../ D 
inputs with 2. 5 volts f .:Jr test purposes ex -
cept for channel 00 a:1d 20 . Ch9.nnel CC is 
tested for g.rou.nd :potential a.nd. 20 is tested 
for 4.986 volts. 

2. Start pr:::g::am at '7100 +;o adjust 2 .5 and 4. 9865 
test i!Ol tage . Set sec::: e sw=L tell 11 9.Jld 2.djust 
5 ·.rcl.t pot . until telet~e ':J2ll rings con-":,inu ­
cusly . The 11 ::3 ·, Accmo.ulator should contain 1 7764 . 
Reset switch 11. Set. sense swi tch 12 and ac_,just 
2 . 5 volt pot . UEtil teletype bell rings cont::.nu-­
ously. The "B" Accu.rnulat.o.r should. contai n :4000 . 
R2set switch 12. Recheck 5 volt adjustment. 

This completes the adjustment f8r the diagnostics . 
Th1= f ollowing diagnostics utilize prior::,__ty input 
interrupt. 
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3. Program Location 1 6000. 

This program. automatically tests each of 24 relays 
once (Card Location lB, 2B & 3B) each second. The 
voltage through each relay contact is tested for a 
range of 7 millivolts with Ghe results stored in a 
table. To print results of test, momentarily set 
control panel switch 15. A relay that tests out 
of range should be replaced. Keep in mind, if 
several relays on the sarn.e card test out of range, 
inspect the com.~on pair of relays Kl7 & Kl8 before 
replacement. 

The program will automatically print the results 
after 8~91 tests; a test period of approximately 
2 hours and 15 minutes. 

This program will display a value of all A/D 
channels in the nixie displays except for channel 
00. Select an octal channel number 1-7, 10-17, 
20-27 with switch under the display. Channel 1 20 
should display a re&4ing of 771 to 773. Cha.~nels 
l-'27 should display· a reading of 500 to 502. A 
variation from these readings will indicate errors 
for the channel displayed. The display will read 
zero if an illegal channel is selected. The dis­
plays are updated once per second. 

4. Program. Location '7200 

This program tests individual relays once per 
second by selecting the channel nllmber using con­
trol switches. If the relay tests out of range 
(~7 mv) the telet;y-pe bell will ring. The nB" 
Accu.rnulator will display the octal value of test. 

5. Progr&~ Location '7500 

This program will print the octal arid vol ts value 
of the signal using the control sv-ri tches for chan­
nel selection. After starting the program the 
table heading will be printed. Selec~ a channel 
number with control switches and press start. You 
must re-press start after each line is printed. 

NOTE: When completed return A/D signal cable to 
origi::ia.l connector. Check the 2. 500 and 
4.986 test voltage with a differential volt­
meter. The readings should not vary more 
than 10-15 millivolts if the A/D system is 
properly calibrated. 
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ANALOG CHANNEL Ful~CTION ASSIGN}!ENT 

ANALOG LOCATION FUNCTION A/D FUNCTICN 
CHANNEL RELAY CARD NUMBER R.rnGE DESCRIPTION 

00 K1-2 1B Zero Test. Voltage 

01 K3-4 1B 41 200-400 Fuel Gas Pressure 

02 K5-6 1B 21 400-800 Fuel Diff. Pressure - Unit 1 

OJ K?-8 1B 65 0-150 Suction Temperature - Unit 2 

04 K9-10 1B 44 400-8CO Suction Pressure - Unit 2 

05 K11-i2 1B 

06 K13-14 1B 22 400-800 Fuel Diff. Pressure - Unit 2 

07 K15-16 1B 63 -20-200 Atn:ospheric Temperature 

10 K1-2 2B Half Scale Test Voltage (2. 505 VDC) 

11 K3-4 2B 56 0-150 Mainline Disc:b..arge Temperature 

12 K5-6 2B 50 0-150 Mair.line Suction Temperature 

1" I_) K?-8 2B 
,.,., 
0, 700-1100 Exhaust Temperature - Unit 1 

1 I 
14, K9-10 2B 68 700-1100 Exhaust Temperature - Unit 2 

15 K11-12 2B 42 -20-200 Fuel Gas Temperature 

16 K13-14 2B 11 0-6000 RY7'-1 - Unit 2 

17 K15-16 2B 64 -20-200 Suction Temperature - Unit 1 

20 K1-2 JB Full Scale Test Voltage (4.986 VDC) 

21 KJ-4 3B 43 400-800 Suction Pressure - UP~_t 1 

22 K5-6 3B 

23 K7-8 JB 07 400-800 !fainline Disci-'..arge Pressure 

24 K9-10 3B 00 400-800 Mainline Suction Pressure 

25 K11-12 3B 08 4C0-8CO Station Discr-..arge Pressure 

26 ~,,. -t ') ., / 
u,J-1 4 3B 10 0-6000 RHI - Unit 1 

27 "r~-1 - .., ,'' rl 1 ::i-, o 3B 

Station p:-ogram samples each function once psr seccnd. Test voltages e.re sampled 
every 10 seconds.. If value is (mt of range, rrogra.m will sa~p.le ve.lue each second 
.I"' 5 s Tn t''11 t /:I •• ..,., ' •· 'lr ,., ·1 1 or seconc.s. .1.1 f{ 1...L....i.. ou · O..i. range 1 t w1 .• ;.J.. pr.1.nt, . .-1.; _u 1 a1 ure,. 



SAMPLE PRINTOUT OF A/D DIAGNOSTIC 

CHANNEL TOTAL IN OUT OF 
NO TESTS RANGE ~ANGE 

00 00442 00442 00000 
0 l 00442 00442 00000 
02 00442 00442 00000 
03 00442 00442 00000 
04 00442 00442 00000 
05 00442 00442 00000 
06 00442 00442 00000 
07 00442 00442 00000 
l 0 00442 00442 00000 
l 1 00442 00442 00000 
1 2 00442 00442 00000 
l 3 00442 00442 00000 
l 4 00442 00442 00000 
l 5 00442 00442 00000 
l 6 00442 00442 00000 
l 7 00441 00441 00000 
20 00441 00441 00000 
2 l 00441 00441 00000 
22 00441 00441 00000 
23 00441 00441 00000 
24 00441 00441 00000 
25 00441 00441 00000 
26 00441 00441 00000 
27 00441 00441 00000 

CHA~-J OCTAL VOLTS OCTAL VOLTS OCTAL VOLTS OCTAL VOLTS 
i·W \JAl..Tj2 VALUE vA:...uz VALUE VALUE VAi..US VALUE VALUS 

0 1 4002 2.503 4002 2.503 4002 2-503 4002 2. 50 .J 
03 4002 2.503 4002 2.503 4002 2.503 4002 2.503 
02 4002 2.503 4002 2.503 400~ 2.503 4002 2.503 
06 4002 2.503 4002 2.503 4002 2.503 4002 2.503 
CJ 5 4002 2.503 4002 2. 503 4002 2.503 4002 2-503 
l 5 4002 2.503 4002 2.503 4002 2 .. 503 4002 2.503 
25 4,J02 2.503 4002 2.503 4002 2.503 4002 2.503 
2 1 4002 2.503 4002 2.503 4002 2.503 4002 2 .. 503 
l 1 4002 2.503 4002 2.503 4002 2.503 4002 2.503 
20 7764 4.986 7764 4.986 7764 4-986 7764 4.936 
24 4002 2.503 4002 2.503 4002 2.503 4002 2.503 

, ____ _) 
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0001 
0002 
0003 
0004 
0005 
0006 
0007 
0008 
0009 
0010 
0011 
0012 
0013 
0014 
0015 
0016 
0017 
0018 
0019 
0020 
0021 
0022 
0023 
0024 
0025 
0026 
0027 
0028 
0029 
0030 
0031 
0032 
0033 
0034 
0035 
0036 
0037 
0038 
0039 
0040 
0041 
0042 
0043 
0044 
0045 
0046 
0047 

00000 
00000 
00001 
00002 
00003 
00004 
00005 
00006 
00007 
00010 
00011 
00012 
00013 
00014 
00015 
00016 
00017 
00020 
00021 
00022 
00023 

00000000 
12100210 
01100772 
03300771 
00170240 
11100003 
03100770 
00170240 
11100006 
15100770 
11100013 
11100006 
03100770 
14101000 
14101000 
11100020 
12100142 
00130417 
12100142 
Oi100773 
0 5500 602 

**** **** ************************************** 
* A-D DIAGNOSTIC 

* * LOG '6000 TSTS EA OF 24 RLYS EA SECOND. VOL-
* TAGE THRU RLY TESTED FIR.ANGE OF 7 MV. RESULT 
* STORED IN TBLE. SET SW 15 TO PRNT TABLE. 
* PROGRAM.WILL AUTOMATICALLY PRINT RESULTS 
* AFTER 8191 TESTS. 
* SELECT A-D CHAN FOR NIXIE DISPLAY. VOLTAGE 
* IS SCALED , AT 7 • 4 MV PER 
* UNIT. CH 00 WILL NOT BE DISPLAYED. CH 20 
* SHOULD READ 771-773, ALL OTHERS TO READ 
* 500-502. 
* LOG '7100 ADJ 2.5 AND 4.986 TST VOLTAGE. SET 
* SW 12,ADJ 2.sv POT TILL.TTY BELL RINGS.SET 
* SW 11 ADJ SV POT TILL TTY BELL RINGS. RE-
* CHECK 2.5 VOLTS. 
* LOG '7200 SELECT CH NOW/CONTROL SW. RELAYS 
* TESTED ONCE PER SEC• TTY BELL WILL RING IF 
* OUT OF RANGE. 
* LOG '7500 WILL PRINT OCTAL-VOLTS VALUE OF 
* CHAN.SELECTED BY CONTROL SW. PRESS START 
* AFTER EACH LINE. 
* PREPARED BY CARLL. THOMPSON 3-5-76 
* REVISED 8-1-76 
************************************************ 

REL 
SPB CLER 
LAA CNTY 
STA* CNTX 

STAR AIP. 
ERU 
STA 

SEC AIP 
BRU 
CMA 
BRU 
BRU 
STA 

BEGN H1'5 
I Cv1S 
BRU 
SPB 

STRT SNS 
SPB 
LAA 

'40 
*-1 
CNTW 
'40 
*-1 
CNTW 
*+2 
SEC 
CNTW 
ST¥P IVC!f' 
GTYP 
*+2 
PRNT 
'1 7 
PRNT 
CNT! 

AMA TELA,, 1 

CLR ALL TBLS 
INTR SUBROUTINE ADDR 
Loe , 1 o 16 
INPT SEC 

STORE F/COMPARE 
INPT SEC 

HAVE SEC CHANGED 

PRNT AFTER 8192 TSTS 

CNT OF 1 

I 



0048 00024 03500602 STA TBLA.,l TOTAL TSTS EA CHANNEL 
------- 0049 00025 00130015 CEU '1 5 

( 0050 00026 00060000 DATA '60000 INPT INTR 
0051 00027 11100025 BRU *-2 
0052 00030 00130600 PIE 
0053 00031 00010001 DATA ' 10001 GRP 1 LEVEL 
0054 00032 01500551 LAA CHl., 1 
0055 00033 00170015 AOP ' 1 5 
0056 00034 11100033 BRU *-1 
0057 00035 00000033 NOP 
0058 00036 11100035 BRU *-1 WT FOR INTRUP 
0059 00037 25400000 INPT DAG ** INTRUP SUBROUTINE CHK 
0060 00040 00130015 CEU '1 5 
0061 00041 00020000 DATA '20000 
0062 00042 11100040 BRU *-2 
0063 00043 00170215 AIP '15 
0064 00044 11100043 BRU *-1 
0065 00045 03100762 STA CNTG ANALOG VOL 
0066 00046 03500451 STA CH2,l NIX! DSPLA MODE 
0067 00047 01500551 LAA CHl~l 
0068 00050 15000000 CMA =O CH 00 
0069 00051 11100053 BRU *+2 
0070 00052 11100070 BRU ZERO 
0071 00053 15000020 CM.A ='20 CH 20 
0072 00054 11100056 BRU *+2 
0073 00055 11100057 BRU TWTY 
0074 00056 11100101 BRU UTER TST OTHER CHS 
0075 00057 01100762 TWTY LAA CNTG ANALOG VOL 
0076 00060 15007772 CMA ='7772 4.9938V 
0077 00061 11100062 BRU *+l 
0078 00062 11100064 BRU *+2 
0079 00063 11100115 BRU ERR 
0080 00064 15007756 CMA ='7756 4.9792v 
0081 00065 11100115 BRU ERR 
0082 00066 11100067 BRU *+l 
0083 00067 11100111 BRU GOOD 
0084 00070 01100762 ZERO LAA CNTG 
0085 00071 15077760 CMA ='177760 
0086 00072 11100115 BRU ERR 
0087 00073 11100074 BRU *+l 
0088 00074 11100075 BRU *+l 
0089 00075 15000017 CMA =' 1 7 
0090 00076 11100077 BRU *+1 
0091 00077 11100111 BRU GOOD 
0092 00100 11100115 BRU ERR 
0093 00101 01100762 UTER LAA CNTG ANALOG VOL 
0094 00102 15004007 CMA ='4007 2 • 509V 
0095 00103 00000033 NOP OK 
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0096 00104 11100106 BRU *+2 OK 
0097 00105 11100107 BRU *+2· OUT OF RANGE 
0098 00106 15003771 CMA =--3771 2.492V 
0099 00107 1 1 1001 1 5 BRU ERR 
0100 00110 00000033 NOP OK 
0101 00111 01100773 GOOD LAA CNTl OK CNT OF 1 
0102 00112 05500632 AMA TBLB.,l GOOD TSTS 
0103 00113 03500632 STA TBLB~ 1 TOTAL GOOD TSTS 
0104 00114 11100120 BRU NUCH- INITIALIZE F/NEW CHAN TST 
0105 00115 01100773 ERR LAA CNTl CNt OF i 
0106 00116 05500662 AMA TBLC., 1 TST OUT OF RANGE 
0107 00117 03500662 STA TBLC ~ 1 
0108 00120 00000026 NUCH IBS 
0109 00121 00000033 NOP 
0110 00122 01500551 LAA CH 1., 1 CK FOR CH 24 '30 
0 1 1 1 00123 15100765 CM.A. CNTT CNT OF 24 
0112 00124 11100134 BRU NEXT TST NEXT CH BRU TO STRT 
0113 00125 00000033 NOP RESTART TST OF CH 01 
0114 00126 12100321 SPB NIXN DSPLA DATA IN NIXI 
0115 00127 00000003 CL.A. 
0116 00130 00000005 TAB 
0117 00131 01100766 LAA CNTU GO TO SEC F/RESTRT 
0118 00132 03100037 STA INPT 
0119 00133 1 1100140 BRU *+5 
0120 00134 01100764 NEXT LAA CNTS BRU TO STRT TST NXT CHAN 
0121 00135 03100037 STA INPT 
0122 00136 00130601 PID 
0123 00137 00010001 DATA '10001 
0124 00140 00000035 TOI 
0125 00141 11300037 BRU* INPT 
0126 00142 25400000 PRNT DAG. ** PRNT TBLE AND DATA 
0127 00143 01060000 LAA ='160000 = CNT OF 8191 
0128 00144 03101000 STA CTYP 
0129 00145 12100303 SPB CRLF 
0130 00146 02077755 LBA =-19 
0131 00147 01500 73 5 LAA TBLD+l9.,l HEADING OF TBL 
0132 00150 12100276 SPB TTYO 
0133 00151 00000026 IBS 
0134 00152 11100147 8RU *-3 
0135 00153 12100303 SPB CRLF 
0136 00154 02077755 LBA =-19 
0137 00155 01500760 LAA TBLE+19.,l HEADING OF TELE 
0138 00156 12100276 SPB TTYO. 
0139 00157 00000026 IBS 
0140 00160 11100155 BRU *-3 
0141 00161 12100303 SPB CRLF 
0142 00162 12100303 SPB CRLF 
0143 00163 01077750 LAA =-24 
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0144 00164 03100761 STA CNTA 
0145 00165 01500551 AGAN LAA CH 1., 1 
0146 00166 12100251 SPB CHNO 
0147 00167 01500602 LAA TELA., 1 NO OF TESTS 
0148 00170 12100223 SPB TSTS CONV AND PRNT DEC NO 
0149 00171 01500632 LAA TBLB.11 TESTS IN RANGE 
0150 00172 12100223 SPB TSTS CONV AND PRNT DEC NO 
0151 00173 01077777 LAA =-1 
0152 00174 03100777 STA CNT6 SKIP SPC3 IN TSTS 
0153 00175 01500662 LAA TBLC., 1 TESTS OUT OF RANGE 
0154 00176 12100223 SPB TSTS 
0155 00177 00000026 IBS 
0156 00200 00000033 tJO? 
0157 00201 12100303 SPB CRLF 
0158 00202 14100761 IMS CNT.A. =-24 ALL CHS 
0159 00203 11100165 BRU AGAN 
0160 00204 12100210 SPB CLER CLR ALL TBLS 
0161 00205 01100763 LAA CNTR DAG STAR 
0162 00206 03100142 STA PRNT 
0163 00207 11300142 BRU* PRNT 
0164 00210 25400000 CLER DAG ** CLR ALL TBLS 
0165 00211 00000003 CLA 
0166 00212 03100760 STA TEMP CLR TEMP 8 INDEX 
0167 00213 02077750 LBA =-24 
0168 00214 03500632 STA TBLA+24., 1 CLR TBLE 
0169 00215 03500662 STA TBLB+24~1 
0170 00216 03500712 STA TBLC+24., 1 
0171 00217 03500501 STA CH2+24.1l 
0172 002:20 00000026 IBS 
0173 00221 11100214 B~U *-5 
0174 00222 11300210 BRU* CLER 
0175 00223 25400000 TSTS DAG. ** CONVERT OCTAL TO DEC 
0176 00224 04100760 STB TEMP 
0177 00225 00000005 TAB 
0178 00226 01077773 LAA =-5 
0179 00227 03100776 STA CNT5 PRINT 5 NOS 
0180 00230 00000003 CL.A. 
0181 00231 11100234 BRU *+3 
0182 00232 00000003 CNTH CLA 
0183 00233 07000012 MPY =IO '12 
0184 00234 10023420 DIV =10000 '23420 
0185 00235 0 5000260 AMA ='260 
0186 00236 OOG01016 LSL 8-
0187 00237 00170101 AOP 1., W 
0188 00240 14100776 IMS CNT5 
0189 00241 11100232 BRU CNTH 
0190 00242 14100777 IMS CNT6 -1 F /TBLC ONLY 
0191 00243 11100245 BRU *+2 
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0192 00244 lll.J8247 BRU *+3 
,,,,.-----., 0193 00245 12100311 SPB SPC3 

( 0194 00246 12100311 SPB SPC3 
0195 00247 02100760 LBA TEMP 
0196 00250 11300223 BRU* TSTS 
0197 00251 25400000 CHNO DAG. ** NEXT 17 STATEMENTS ARRANGE 
0198 00252 04100760 STB TE:MP AND OUTPUT CH NO 
0199 00253 00000005 TAB 
0200 00254 01020240 LAA =' 120240 2 SPCS 
0201 00255 00170101 AO? l; W 
0202 00256 00001016 LSL 8-
0203 00257 00170101 AO? 1., W 
0204 00260 0000000:3 CLA 
0205 00261 00001513 FLL 13 
0206 00262 0 50002 60 AMA ='260 
0207 00263 00001016 LSL 8. 
0208 00264 00170101 AO? 1., W 
0209 00265 00000003 CLA 
0210 00266 00000313 FLL 3 
0211 00267 05000260 AMA ='260 
0212 00270 00001016 LSL a· 
0213 00271 00170101 AOP 1., W 
0214 00272 12100311 SPB SPC3 
0215 00273 12100311 SPB SPC3 
0216 00274 02100760 LBA TEMP 
0217 00275 11300251 BRU* CHNO 
0218 00276 25400000 TTYO D.A.C ** 
0219 00277 00170101 AOP 1; W 
0220 00300 00001016 LSL s· 
0221 00301 00170101 AOP 1., W 
0222 00302 11300276 BRU* TTYO 
0223 00303 25400000 CRLF DAG ** 
0224 00304 00170501 MOP r.,·w 
0225 00305 00106400 DATA '106400 
0226 00306 0017050 l MOP r., w 
0227 00307 00105000 DATA '105000 
0228 00310 11300303 BRU* CRLF 
0229 00311 25400000 SPC3 DAC ** OUTPUT 3 SPACES 
0230 00312 01020240 LAA ='120240 
0231 00313 00170101 AOP 1.~W 
0232 00314 00001016 LSL s· 
0233 00315 00170101 AOP 1., W 
0234 00316 00170501 MOP 1 ~ T>J 

0235 00317 00120000 DATA '120000 
, 0236 00320 11300311 BRU* SPC3 

0237 * NEXT 1 70 STATEMENTS DSPLA DATA IN NIXES. 
0238 00321 00000000 NIXN HLT 
0239 00322 01077776 LAA =-2 



0240 00323 03100511 STA NIXJ CNTR F/AIP44,AOP41 
0241 00324 0107777$ LAA ='177775 
0242 00325 03100504 STA NIXD DSPLA 3 NIX AND EXIT 
0243 00326 02077750 NIXZ LBA =.:.24 
0244 00327 00170243 AIP '43 INPT S5,6,7 
0245 00330 11100327 BRU ;,jc-1 
0246 00331 00001016 LSL 8 
0247 00332 00001015 RSL 8 
0248 00333 15500551 CMA CH3+24.,l CK SW F/CH NO 
0249 00334 l 110033 6 BRU *+2 
0250 00335 11100342 3RU *+5 
0251 00336 00000026 IBS 
0252 00337 11100333 BRU *-4 
0253 00340 00000003 CLA 
0254 00341 11100415 BRU NIXI INVALID CH NO 
0255 00342 01500501 LAA CH2+24,l DATA F/CH SELECTED 
0256 00343 00000022 SAZ 
0257 00344 11100346 BRU NIXY 
0258 00345 11100415 BRU N!XI NO DATA, CLR NIXI 
0259 00346 00000316 NIXY LSL 3 
0260 00347 00000005 TAB 
0261 00350 00000003 CLA 
0262 * TO SCALE AND DISPLAY VALUES AT 400-800 PSI 
0263 * CHANGE DIV TO '122 AND AMA TO '621. 2.5v 
0264 * WILL EQUAL 600-PSI. 
0265 00351 10000074 D!V ='74 
0266 00352 05000344 AlvtA = .. 344 
0267 00353 03100503 STA NIXC 
0268 00354 01077772 LAA =.:.6 CNTR 
0269 00355 03100502 STA NIXB CONVERT 5 NOS 
0270 00356 00000003 CLA 
0271 00357 02100 503 LBA NIXC DATA FOR NIXIE 
0272 00360 11100363 BRU N!XQ 
0273 00361 00000003 REPT CLA 
0274 00362 07000012 MPY =' 12 
0275 00363 10023420 NIXQ DIV = ... 23420 
0276 00364 14100502 It1S NIXB 
0277 00365 00000033 NOP 
0278 00366 03100513 STA NIXL 
0279 00367 01100502 LAA NIXB CK CNTR F/UTH DIGIT 
0280 00370 15100506 CMA N!XF 177775 mm DI GI t 
0281 00371 11100361 BRU REPT 
0282 00372 11 l0040i BRU LSLS 
0283 00373 15100 50 7 CMA NIXG 177776 TENS DIGIT 
0284 00374 00000000 HLT 
0285 00375 11100 40 5 BRU LSL4 
0286 00376 15100510 CMA NIXH 177777 UNITS DIGIT 
0287 00377 00000000 HLT 



7 
0288 00400 11100412 BRU LSL r'1 0289 00401 01100513 LSL8 LAA NIXL ARRANGE H DIGIT F/OPT 
0290 00402 00001016 LSL 8 
0291 00403 03100512 STA NIXK 
0292 00404 11100361 BRU REPT 
0293 00405 01100513 LSL4 LAA NIXL ARRANGE T DIGIT F/OPT 
0294 00406 00000416 LSL 4 
0295 00407 05100512 AMA NIXK 
0296 00410 03100512 ST.A. N!XK 
0297 00411 11100361 BRU REPT 
0298 00412 01100513 LSL LAA NIXL ARRANGE U DIGIT F/OPT 
0299 00413 05100512 AMA N!XK 
0300 00414 03100512 STA NlXK 
0301 00415 00170040 NIX! AOP '40 OPT TO LEFT.1R AND C NIX 
0302 00416 11100415 BRU *-1 
0303 004i7 14i00504 IMS N'IXD DSPLA 3 NIX THEN EXIT 
0304 00420 11100422 BRU *+2 
0305 00421 11100441 BRU NrXM EXIT DSPLA ROUTINE 
0306 00422 14100511 IMS N!XJ AIP44.,AOP41 C NIX 
0307 00423 11100425 BRU *+2 
0308 00424 11100434 BRU NIXP 
0309 00425 01000001 LAA =I 
0310 00426 05100327 AMA NIXZ+l CHG TO AIP44 
0311 00427 03100327 STA N!XZ+l 
0312 00430 01000002 LAA =2 
0313 00431 05100415 AMA NIXI CHG TO AOP42 
0314 00432 03100415 STA NIX! 
0315 00433 11100326 BRU NIXZ CK NXT DSPL.A. 
0316 00434 01100516 NIXP LAA NOP 
0317 00435 03100331 STA NIXZ+3 
0318 00436 01100515 LAA AOPl - AOP 41 
0319 00437 03100415 STA NIXI 
0320 00440 11100326 BRU N!XZ CK NXT DSPLA 
0321 00441 00000033 NIXM NOP 
0322 00442 01100514 LAA LSLA LSL 8 
0323 00443 03100331 STA NIXZ+3 
0324 00444 01100517 LAA A1P 43 
0325 00445 03100327 STA N!XZ+l 
0326 00446 01100520 LAA AOP 40 
0327 00447 03100415 STA NIXI 
0328 00450 11300321 BRU* NIXN 
0329 00451 00000030 CH2 BSS 24 
0330 00501 00177773 NIXA DATA '177773 
0331 00502 00000000 N!XB DATA 0 
0332 00503 00004000 NlXC DATA '4000 
0333 00504 00000000 NIXD DATA 0 
0334 00505 00000000 NlXE DATA 0 
0335 00506 00177775 N!XF DATA '177775 



0336 00507 00177776 NIXG DATA '177776 
0337 00510 00177777 NiXH DATA '177777 
0338 00511 00000000 i'JIXJ DATA 0 
0339 00512 00000000 N1XK DAT.~ 0 
0340 00513 00000000 N!XL DATA 0 
0341 00514 00001016 L.$LA LSL 8 
0342 00515 00170041 AOPl A.OP '41 
0343 00516 00000033 NOP NOP 
0344 00517 00170243 AIP AIP '43 
0345 00520 00170040 AOP AOP '40 
0346 00521 00000143 CH3 DATA 99,0l,02,03,04,05,06,07,16,17,18,19,20 
0346 00522 00000001 
0346 00523 00000002 
0346 00524 00000003 
0346 00525 00000004 
0346 00526 00000005 
0346 00527 00000006 
0346 00530 00000007 
0346 00531 00000020 
0346 00532 00000021 
0346 00533 00000022 
0346 00534 00000023 
0346 00535 00000024 
0347 00536 00000025 DATA 21,22,23,32,33,34,35,36,37,38,39 
0347 00537 00000026 
0347 00540 00000027 
0347 00541 00000040 
0347 00542 00000041 
0347 00543 00000042 
0347 00.544 00000043 
0347 00545 00000044 
0347 00546 00000045 
0347 00547 00000046 
0347 00550 00000047 
0348 00551 00000000 CHl DATA OO,Ol,02,03,04,05,06,07,08,09,10,ll,12 
0348 00552 00000001 
0348 00553 00000002 
0348 00554 00000003 
0348 00555 00000004 
0348 00556 00000005 
0348 00557 00000006 
0348 00560 00000007 
0348 00561 00000010 
0348 00562 00000011 
0348 00563 00000012 
0348 00564 00000013 
0348 00565 00000014 
0349 00566 00000015 DATA 13,14,15,16,17,18,19,20,21,22,23,24 



0349 00567 00000016 
0349 00570 00000017 
0349 00571 00000020 
0349 00572 00000021 
0349 00573 00000022 
0349 00574 00000023 
0349 00575 00000024 
0349 00576 00000025 
0349 00577 00000026 
0349 00600 00000027 
0349 00601 00000030 
0350 00602 00000030 TBLA BSS '30 TOTAL NO OF TSTS 
0351 00632 00000030 TBLB BSS '30 NO OF GOOD TST 
0352 00662 00000030 TBLC BSS •·30 NO OF BAD TST 
0353 00712 00141710 TBLD DATA •· 'CHANNEL TOTAL IN OUT OF' 
0353 00713 00140716 
0353 00714 00147305 
0353 00715 00146240 
0353 00716 00120240 
0353 00717 00152317 
0353 00720 00152301 
0353 00721 00146240 
0353 00722 00120240 
0353 00723 00120240 
0353 00724 00120240 
0353 00725 00144716 

,,......----------., 0353 00726 00120240 
0353 00727 00120240 
0353 00730 00120240 

·0353 00731 00120317 
0353 00732 00152724 
0353 00733 00120317 
0353 00734 00143240 
0354 00735 00120240 TBLE DATA ' ' NO TESTS RAN·GE RANGE' 
0354 00736 00147317 
0354 00737 00120240 
0354 00740 00120240 
0354 00741 00120240 
0354 00742 00152305 
0354 00743 00151724 
0354 00744 00151640 
0354 00745 00120240 
0354 00746 00120240 
0354 00747 00120322 
0354 00750 00140716 
0354 00751 00143 70 5 
0354 00752 00120240 
0354 00753 00120240 



/0 

0354 00754 00120240 
0354 00755 00151301 
0354 00756 00147307 
0354 00757 00142640 
0355 00760 00000000 TEMP DATA 0 TEMP STORE OF B ACCUM 
0356 00761 00000000 CNTA DATA 0 
0357 00762 00000000 CNTG DATA 0 
0358 00763 35400003 CNTR DAG STAR 
0359 00764 35400020 CNTS DAG STRT 
0360 00765 00000030 CNTT DATA 24 
0361 00766 35400006 CNTU DAC SEC 
0362 00767 00000000 CNTV DATA 0 TEMP CNTR UNIT SEC 
0363 00770 00000000 CNTW DATA 0 UNITS OF TIME CNTR 
0364 00771 00001016 CNTX DATA '1016 INPT INTRUP 
0365 00772 35400037 CNTY DAG lNPT !NTR SUBROUTINE ADDR 
0366 00773 00000001 CNTl DATA i 
0367 00774 00000000 CNT3 DATA 0 NEG 3 
0368 00775 00000000 CNT4 DATA 0 NEG 4 
0369 00776 00000000 CNTS DATA 0 TEMP STA F/ -5 
0370 00777 00000000 CNT6 DATA 0 
0371 01000 00160000 CTYP DATA '1 60000 CNTR F/AUTO PRNT 
0372 01100 7000 l 100 ORG '1 100 
0373 * FOR ADJUSTMENT OF TEST VOLTAGE SET 
0374 * SENSE SW 10,20 AND ADJUST POTS UNTIL 
0375 * TTY BELL RINGS CONTINUOUSLY. B ACCUM 
0376 * WILL CONTAIN '4000 tOR 2.5v·AND '7764 
0377 * FOR 4.9865V 
0378 01100 00000031 LCS LCS 
0379 0 1 10 1 00170115 AOP '15., W 
0380 01102 00170315 AIP ,· 1 5~ W 
0381 01103 03101135 STA LOCA 
0382 01 i 04 00000005 TAB 
0383 0110 5 00000031 LCS 
0384 01106 15101131 CMA ClO 
0385 01107 11101111 BRU *+2 
0386 011 10 11101115 BRU CMlO 
0387 0 l l 11 15101132 CMA C20 
0388 01112 11101114 BRU *+2 
0389 0 11 13 11101121 BRU CM20 
0390 01114 11101100 BRU LCS 
0391 01115 01101135 CMlO LAA LOCA 
0392 0 111 6 15101133 CMA C400 
0393 0 l 1 l 7 11101121 BRU *+2 
0394 01120 11101126 BRU BELL 
0395 01121 01101135 CM20 LAA LOCA 
0396 01122 15101134 CMA C776 
0397 01123 11101125 BRU *+2 
0398 01124 ill01126 BRU BELL 



II 

0399 01125 11101100 BRU LCS 
0400 01126 01003400 BELL LAA ='103400 
0401 01127 00170101 AOP 1; W 
0402 0 i 130 11101100 BRU LCS 
0403 01131 00000010 ClO DATA ' l 0 
0404 01132 00000020 C20 DATA '20 
0405 01133 00004000 C400 DATA '4000 
0406 01134 00007764 C776 DATA .. 7764 
0407 01135 00000000 LOCA DATA 0 
0408 * RELAY TESTED FOR RANGE OF 7MV EA SEC. 
0409 * SELECT CHAN WITH CONTROL SWITCH. TTY 
0410 * BELL WILL RING IF RELAY TESTS OUT OF'-
0411 * RANGE. 
0412 01200 70001200 ORG •1200-· 
04i3 01200 01101321 LAA CNTK INTRUP ROUTINE ADDR 
0414 01201 03300771 STA* CNTX Loe '1016 
0415 01202 00170240 STR! AIP '40 INPT-SEC 
0416 01203 11101202 BRU *-1 
0417 01204 03100770 STA CNTW STORE F/COMPARE 
0418 01205 00170240 SECS AIP '40 INPT SEC 
0419 01206 11101205 BRU. ::ic-1 -

0420 01207 15100770 CMA CNTW HAVE SEC CHANGED 
0421 01210 11101212 BRU *+2 
0422 01211 11101205 BRU SECS 
0423 01212 03100770 STA CNTW 
0424 01213 00000033 BIGN NOP 
0425 01214 00000033 NOP 
0426 01215 00000033 NOP 
0427 01216 00130015 CEU ' 1 5 
0428 01217 00060000 DATA '60000 INPT INTR 
0429 01220 11101216 BRU :+:-2 
0430 01221 00130600 PIE 
0431 01222 00010001 DATA '10001 GRP 1 LEVEL 1 
0432 01223 00000031 LCS 
0433 01224 03101322 STA CHAN CHAN NO 
0434 01225 00170015 AOP ' 1 5 
0435 01226 11101225 BRU *-1 
0436 01227 00000033 NOP 
0437 01230 11101227 BRU *-1 WT FOR INTRUP 
0438 01231 00000033 NOP 
0439 01232 00000033 NOP 
0440 01233 25400000 ENPT DAG ** INTRUP SUBROUTINE 
0441 01234 00130015 CEU q 5 
0442 01235 00020000 DATA '20000 
0443 01236 11101234 BRU *-2 
0444 01237 00170215 AIP '15 
0445 01240 11101237 BRU *-1 
0446 01241 03100762 STA CNTG ANALOG VOL 
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0447 01242 01101322 LAA CHAN 

/-----~, 0448 01243 15000000 CMA =O CH 00 
( 0449 01244 11101246 BRU *+2 

0450 01245 11101264 BRU ZZRO 
0451 01246 15000020 CMA ='20 CH 20 
0452 01247 11101251 BRU *+2 
0453 01250 11101252 BRU TWNY 
0454 01251 11101300 BRU UTTR 
0455 01252 01100762 TWNY LAA CNTG ANALOG VOL 
0456 01253 00000005 TAB 
0457 01254 1 5007772 CL'1A ='7772 4.9938V 
0458 01255 11101256 BR.U *+l 
0459 01256 11101260 BR.U *+2 
0460 01257 11101312 BRU EROR 
0461 01260 15007756 Ci:'IA ='7756 4.9792v 
0462 01261 11101312 BRU ER.OR 
0463 01262 11101263 BR.U *+l 
0464 01263 11101314 BRU Qi{ 

0465 01264 01100762 ZZRO LAA CNTG 
0466 01265 00000005 TAB 
0467 01266 15077760 CI.vlA ='177760 
0468 01267 11101312 BRU EROR. 
0469 01270 11101271 BRU *+l 
0470 01271 11101272 BRU *+1 
0471 01272 15000017 CM.A. = '1 7 
0472 01273 11101274 BRU *+l 
047:J Oi274 lli01314 BRU Ol-C 
0474 01275 11101312 BRU EROR 
0475 01276 00000033 NOP 
0476 01277 00000033 NO? 
0477 01300 01100762 UTT?. LA.C,. CNTG ANALOG VOL 
0478 01301 00000005 TAB 
0479 01302 15004006 CM .. ~ ='4006 2.5073V 
0-480 01303 00000033 NO? o:< 
0481 01304 11101306 BRU *+2 OK 
0482 01305 11101307 BRU :;c+2 OUT OF RANGE 
0483 01306 l 5003 772 CMA ='3772 2.4926V 
0484 01307 11101312 BRU EB.OR 
0485 01310 00000033 NOP Qt{ 

0486 0 1311 11101314 B~U OK 
0487 01312 01003400 EROR LAA ='103400 BELL 
0488 01313 00170101 AO? 1, W 
0489 01314 01 t01320 Oi< LAA CNTJ GO TO SECS F/RESTRT 
0490 01315 03101233 STA ENPT 
0491 01316 00000035 TO I 
0492 01317 11301233 BRU* EN?T 
0493 01320 35401205 CNTJ DAG SECS 
0494 01321 35401233 CNT.K DAG ENPT 



) 

0495 
0496 
0497 
0498 
0499 
0500 
0501 
0502 
0503 
0504 
0505 
0506 
0507 
0508 
0509 
0510 
0511 
0512 
0513 
0514 
0515 
0516 
0517 
0518 
0519 
0520 
0521 
0522 
0523 
0524 
0525 
0526 
0527 
0528 
0529 
0530 
0531 
0532 
0533 
0534 
0535 
0536 
0537 
0538 
0539 
0540 
0541 
0542 

01322 00000000 CHAN DATA 0 

01500 70001500 
01500 01101752 
01501 03300771 
0150? 01101760 
01503 00000022 
01504 11101524 
01505 12100303 
01506 02077742 
01507 01501714 
01510 12100276 
01511 00000026 
0 1 512 1 l 101 50 7 
01513 12100303 
01514 02077742 
01515 01501752 
01516 12100276 
01517 00000026 
01520 11101515 
01521 01000001 
01522 03101760 
01523 12100303 
01524 00000033 
01525 00000000 
01526 00000033 
01527 00000033 
01530 12100303 
01531 01077774 
01532 03101753 
01533 00000031 
01534 12101621 
01535 01077775 
01536 03101755 
01537 00130115 
01540 00060000 
01541 00130600 
01542 00010001 
01543 00000031 
01544 00170115 
01545 00000033 
01546 11101545 
01547 14101753 

* 
* 
* * 
* 
* 

AFTER TABLE HEADING IS PRINTED SELECT 
CHAN USING CONTROL SW AND PRESS START. 
CONVERTS ANALOG VOL TO BINARY, PRINTS -
OCTAL VALUE, CONVERTS AND PRINTS EQUIV­
ALENT VALUE- IN VOLTAGE. 

CARL 
ORG 
LAA 

L THOMPSON APRIL 24,1975 

STA* 
LAA 
SAZ 
BRU 
SPB 
LEA 
LAA 
SPB 
IBS 
BRU 
SPB 
LBA 
LAA 
SPB 
IBS 
BRU 
LAA 
STA 
SPB 

DEGT NOP 
HLT 
NOP 
NOP 

'l 500 
CNTB 
CNTX 
DIGT 

DEGT 
CRLF 
=-30 
NUMA+30,1 
TTYO -

*-3 
CRLF 
=-30 
NTJMB+30,l 
TTYO -

DIGT 
CRLF 

STR S?B CRLF 
LAA =-4 
STA CNTC 
LCS 
SPB CNO 

OUPT LAA =-~ 
STA CNTE 
CEU '15, W 
DATA 1· 60000 
PIE 
DATA '10001 
LCS 
AO? '15..,W 
NOP 
BRU *-1 

A!Ol IMS CNTC 

NPT ADDR 
1016 
PRNT HEADING TIME ONLY 

HEADING FOR DATA 

CARRIAGE RETURN LINE FEED 

HEADING FOR DATA 

PRNT HEADING 1 TIME ONLY 

CNTR FOR OUTPUTTING 
DATA 4 TIMES 
ARRANGE AND OUTPUT 

CNTR~CONVERT OCTAL NO 8/A 

ENABLE INPUT INTERRUPT 

ENABLE GR? 1 LEVEL 1 

CNTR F/4 SETS OF DATA 



/~ 

0543 01550 1 1 1 0 l 53 S BRU OUPT 
0544 01551 00000000 HLT 
0545 01552 11101530 BRU STR 
0546 01553 00000000 NPT HLT 
0547 01554 00130115 GEU '15, W 
0548 01555 00020000 DATA •·20000 RESET DISABLE INPT INTRUP 
0549 01556 00130601 PID 
0550 01557 00010001 DATA '10001 DISABLE GRP 1 LEVi::L 1 
0551 01560 0017071$ MIP l 15., W INPUT AID VALUE 
0552 01561 00000000 VALU DATA 0 
0553 01562 02101561 LBA VALU PUT OCTAL DATA 
0554 01563 00000003 GLA 
0555 01564 00000713 FLL 7 
0556 01565 12101642 SPB TTY 
0557 01566 00000313 MORE FLL 3 
0558 01567 12101642 SPB TTY 
0559 01570 14101755 IMS CNTE 
0560 01571 11101566 BRU MORE 
0561 01572 12101650 SPB SPG2 
0562 01573 01077775 LAA =-3 NEXT 14 STATEMENTS CON-
0563 01574 03101756 STA CNTF VERT OCTAL DATA TO A-
0564 01575 02101561 LBA VALU VOLTAGE VALUE AND OUTPUT-
0565 01576 00000003 CLA ON TTY 
0566 01577 03101561 STA VALU CLEAR DATA REGISTER 
0567 01600 10001463 DIV =' 1463 
0568 01601 12101642 SPB TTY 
0569 01602 01027000 LAA ='127000 LAA WITH A DECIMAL 
0570 01603 00170101 AOP 1;w 
0571 01604 00000003 CLA 
0572 01605 07000012 AGN MPY =' 12 
0573 01606 10001463 DIV = r 1463 
0574 01607 12101642 SPB TTY 
0575 01610 14101756 IMS CNTF 
0576 01611 1 l 1 0 1 60 5 BRU AGN 
0577 01612 12101650 SPB SPC2 
0578 01613 0017050 l MOP 1, W OUTPUT 1 SP.i;CE 
0579 Oi614 00120000 DATA '120000 
0580 01615 01101757 LAA Al02 
0581 01616 03101553 STA NPT 
0582 01617 00000035 TOI 
0583 01620 11301553 BRU* NPT 
0584 01621 00000000 CNO HLT NEXT 1 6 STATEMENTS 
0585 01622 00000005 TAB ARRANGE AND OUPT CH NO 
0586 01623 12101650 SPB SPC2 OUTPUT 2 SPACES 
0587 01624 00000003 CLA 
0588 01625 00001513 FLL 13 LEFT SHIFT 13 SPCS 
0589 01626 05000260 AM.i; ='260 
0590 01627 00001016 LSL 8 .. 



15' 
0591 01630 00170101 AOP 1, W 
0592 01631 00000003 CLA 
0593 01632 00000313 FLL 3 LEFT SHIFT 3 SPCS 
0594 01633 05000260 AMA ='260 
0595 01634 00001016 LSL 8 -· 
0596 01635 00170101 AOP 1, W 
0597 01636 12101650 SPB SPC2 OUTPUT 2 SPACES 
0598 01637 0017050 1 MOP 1 ., vl OUTPUT 1 SPACE 
0599 01640 00120000 DATA '120000 
0600 01641 11301621 BRU* CNO 
060 l 01642 00000000 TTY HLT 
0602 01643 05000260 AMA ='260 
0603 01644 00001016 LSL 8-
0604 01645 00170101 AOP 1, W 
0605 01646 00000003 CLA 
0606 01647 11301642 BRU* TTY 
0607 01650 00000000 SPC2 HLT 
0608 01651 01020240 LAA ='120240 
0609 01652 00170101 AOP 1 ;·w 
0610 01653 00001016 LSL 8-

061 1 01654 00170101 AOP 1, W 
0612 01655 1 130 1 6 50 BRU* SPC2 
0613 01656 00141710 NUMA DATA ' 'CHAN OCTAL VOLTS OCTAL VOLTS OCTA 
0613 01657 00140716 
0613 01660 00120240 
0613 01661 00147703 
0613 01662 00152.301 
0613 01663 00146240 
0613 01664 00120326 
0613 01665 00147714 
0613 01666 00152323 
0613 01667 00120240 
0613 01670 00147703 
0613 01671 00152301 
0613 01672 00146240 
0613 01673 00120326 
0613 01674 00147714 
0613 01675 00152323 
0613 01676 00120240 
0613 01677 00147703 
0613 01700 00152301 
0613 01701 00146240 
0613 01702 00120326 
0613 01703 00147714 
0613 01704 00152323 
0614 01705 00120240 DAT.~ ' ' OCTAL VOLTS'' 
0614 0170 6 00147703 
0614 01707 00152301 



0614 01710 00146240 
0614 0 l 71 l 00120326 
0614 01712 00147714 
·J614 01713 00152323 
0615 01714 00120240 NUMB DATA '' NO VALUE VALUE VALUE VALUE VALE 
0615 01715 00147317 
0615 01716 00120240 
0615 01717 00153301 
0615 01720 00146325 
0615 01 721 00142640 
0615 01722 00120326 
0615 01723 00140714 
0615 01724 00152705 
0615 01725 00120240 
0615 01726 00153301 
0615 01727 00146325 
0615 01730 00142640 
0615 01731 00120326 
0615 017:32 00140714 
0615 01 733 00152705 
0615 01734 00120240 
0615 01735 00153301 
0615 01736 00146325 
0615 01737 00142640 
0615 01740 00120326 
0615 01741 00140714 
0615 01742 00152705 
0615 01743 00120240 DATA ' ' Vil.LUE VALUE' ' 
0616 01744 00153301 
0616 01745 00146325 
0616 01746 00142640 
0616 01747 00120326 
0616 01750 00140714 
0616 01751 00152705 
0617 01752 35401553 CNTB DAG NPT 
0618 01753 00177774 CNTC DATA -4 NEG 4 GNTR 
0619 01754 000000:)0 CNTD D.4.TA a 
0620 01755 00000000 CNTE DATA 0 GNTR-CONVERT OCTAL NO B/A 
0621 01756 00000000 CNTF DATA 0 CONVSRT OCTAL TO VOLTS 
0622 01757 35401547 Al02 DAG Al O 1 
0623 01760 00000000 D1GT DATA 0 
0624 01761 70400000 END 

STAR 00003 
SEC 00006 
BEGN 00014 
STRT 00020 
INPT 00037 
TWTY 00057 
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ZERO 00070 

/~ 
UTE~ 00101 

I GOOD 00 1 1 1 
ERR 0011 5 
NUCH 00120 
NEXT 00134 
PRNT 00142 
AGAN OOi65 
CLER 00210 
TSTS 00223 
CNTH 00232 
CHNO 00251 
TTYO 00276 
CRLF 00303 
SPC3 00311 
NIXN 00321 
N!XZ 00326 
N!XY 00346 
REPT 00361 
NlXQ 00363 
LSL8 00401 
LSL4 QOL10 5 
LSL 00412 
NIXI 00415 
N!XP 00434 
NlXM 00441 
Crt2 00451 
NIXA 0050 l 
N!XB 00502 
N!XC 00503 
N!XD 00504 
N1XE 00505 
NiXF 00506 
N!XG 00507 
NIXH 00510 
N!XJ 00 511 
NiXK 00512 
N!XL 00513 
LSLA 00514 
AOPl 00515 
NOP 00516 
AIP 00517 
AOP 00520 
CH3 00521 
CHl 00551 
TBLA 00602 
TBLB 00632 
TBLC 00662 
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TBLD 00712 

/~ 
TBLE 00735 
TEMP 00760 
CNTA 00761 
CNTG 00762 
CNTR 00763 
CNTS 00764 
CNTT 00765 
CNTU 00766 
CNTV 00767 
CNTW 00770 
CNTX 00771 
CNTY 00772 
CNTl 00773 
CNT3 00774 
CNT4 00775 
CNTS 00776 
CNT6 00777 
CTYP 01000 
LCS 01100 
CM!O 01115 
CM20 o I 121 
BELL 011'26 
ClO 0 l 13 1 
C20 01 132 
C400 01133 
C776 01134 
LOCA 01 13 5 
STRl 01202 
SECS 01205 
BIGN 01213 
ENPT 01233 
TWNY 01252 
ZZRO 01264 
UTTR 01300 
EROR 01312 
OK 01314 
CNTJ 01320 
CNTK 01321 
CHAN 01322 
DEGT 01524 
STR 01530 
Ot.:PT 01535 
AlOl 01547 
NPT 01553 
VALU 01561 
MORE 01566 
AGN 01605 



CNO 01621 19 
TTY 01642 --~ SPC2 01650 ) 

NUMA 01656 
NUMB 01714 
CNTB 01752 
CNTC 01753 
CNTD 01754 
CNTE 01755 
CNTF 01756 
.A.102 01757 
D!GT 01760 

ERRORS 0000 00000 



SIGNAL CONTINUITY DIA GRAM 
ACCURELAY ANALOG INPUT SYSTEM 

The signal continuity diagram connects the input and output 
signals of all 14 individual logic cards. The brief description of 
signal flow and module operation will provide the maintenance technician 
with a working knowledge of system operation and assist in the expedient 
location of a defective module. 

The following theory of operation is based on inputting data from 
Analog Channel 120 with the following program: 

FIGURE 1, 

ADDRFSS 16 BIT CCMP. 
LOCATION OPERATION FIELD INSTRUCTION DF.SCRIPTION 

0 LCS 000031 LOAD CONTROL SWITCH 
SET SWITCH N0.11 FOR CH.20 

1 AOP 115,'W 170115 ACCUMULATOR WORD OUT 
PUT TO A/D 

2 AIP '15,'W 170315 ACCUMULATOR WORD INPUT 
FRCM A/D 

3 TAB 000005 TRANSFER A ACCUMULATOR 
TO B ACCUMULATOR 

Since all control and data signals between the computer and any 
peripheral device travel via the common· I/0 Bus, it is necessary to assign 
a separate address code to each unit (teletype unit, input-output unit, modem, 
A/D, etc.) to permit the exchange of data between units in a uniform and con­
trolled manner. 

A description of decoding the unit address and analog channel number 
follows: 

A. Unit Address Decoding. 

Octal 15 is the assigned unit address 
for the A/D system. 

Refer to Signal Continuity Diagram 
Number 1 for the following theory of 
operation. 

Using the program of Figure 1, addressed to Unit 115, a Logic 1 
. __ j will appear on Unit Select Bits 12, 13 and 15 at Connector Pl, Terminal 112, 

111 and 109 as shown in Figure 2. 



BIT NUMBER 
OCTAL 15 = 

2. 

FIGURE 2. 

r/O TERMINATION MODULE 

Each Logic l bit is inverted by the I/0 Termi.!!ili,on Module to a 
Logic o. Any signal with a line drawn above it (as AB12, AB13, AB15) is 
a Logic O if true. 

DATA TERMINAL 

Decoding of Unit 115 by this module connects the unit to the computer 
and initiates signal (RGS) Register Strobe to Coder Control No. 3 Pin 16, Z 
Driver Pin 38 and X-Y Matrix Modules Pin 33. 

Signals developed in Coder Control No. 3, which are required to decode 
the analog channel numbers are: 

Channel Strobe (CHS) Pin 36 
Short Input (SIB) Pin 7 
Relay Drive (RDR) Pin 35 

These signals will be referred to in the following discussion of de­
coding the analog channel number. 

B. Analog Channel Number Decoding 

The analog channel number will not 
be decoded without the proper de­
coding of the unit A.ddress. 

Referring to ·the four statement 
program, Figure l, Sense Switch 
Number 11 has been set in order 
to address analog channel 120 as 
displayed in Figure 3. 

FIGURE 3. 



A Logic l will appear on Data Bit 11, Terminal 304 of Pl Connector. 
The bit is inverted in I/0 Termination Module 2 and appears at Pin 9 of the 
Y Decoder Logic in the X, Y Matrix Module. 

Note that•Figure 3 contains bits 7-15, a total of 9 bits. Each Octal 
Group (7, 8, 9) (10, 11, 12) (13, 14, 15) is significant and must be decoded 
to provide the proper signal to operate the relay assigned· to Analog Channel 
120. 

I Decode Matrix 
Octal Group, Bits 13, 14, 15 

With reference to Figure 3, these bits are 
not set, therefore when signals CHS, Channel 
Strobe (Pin 31) and RGS, Register Strobe {Pin 
33), strobe the contents of the X Decode 
Matrix a relay ground signal is applied at 
Pin 22 (XO). The output of the X Decode 
Matrix must always equal the sum of the 
Octal Input. A zero signal in produces a 
relay ground signal at XO out. (a true sig­
nal at Bits 13, 14 and 15 = 17, would produce 
a relay ground at Pin 18, X7). · 

The output signal of the X Decode Matrix 
selects one or 8 relays on the Eight Channel 
Mux Module Card. 

Y Decode Matrix 
Octal Group, Bits 10 1 11, 12 

With reference to Figure 3, Bit 11 is true, 
therefore we have a low (0) at Pin 9 of the 
Y Decode Matrix. Signals CHS and RGS strobe 
the contents of the Y Decode Matrix, genera­
ting a Logic 1 (3.6v) at Pin 12 (2X). The 
output 2X equals the sum of the Octal 2 In­
put. The Y Decode Matrix selects one of the 
3 Mux Relay Cards. 

Z Decode Matrix 
Octal Group, Bi ts 7, 8, 9 

These bits are applied to the Z Decode ~trix 
and since Natural 1s capacity of analog channels 
does not exceed 64 channel groups, these bits 
are always zero (Ref. Figure 3). Signals "CBS' 
and RGS strobe the contents of the Z Decode 
Matrix into AND gates where the RDR, Relay 
Driver gates a 12 VDC signal to Output Termi­
nal 22 (OXX). 



The three signals required to operate the A/D Relay assigned to 
Channel 120 are now enabled. 

1. Relay ground, Pin Iii. of X Decode Matrix 
2. Logic 1 (3.6v), Pin 12 of Y Decode Matrix 
3. + 12 VDC, Pin 22 of Z Decode Matrix 

Tracing these signals, the Relay Ground is applied to Pin 22 on 
each Mux Module Card. 

The Logic 1 (3.6v) is applied to Pin 14 of Mux Module Card location 
3B only, 

The +12 VDC is applied to Pin 12 of each Mux Module Card. 

8 CHANNEL MUX MODULE 

The analog signals are always present at the input of these cards 
regardless of the state of the computer. 

Refer to Table 1 for input signal assignments. 

To gate a signal to the A/D converter it is necessary to operate 4 
relays on the Mux Module Card, two associated with each analog signal and 
a set of common relays, Kl7 and Kl8. 

The three signals enabled above to input data from Channel 120 per­
form the following functions. 

The 3.6v signal input to Pin 14 turns on transistor Ql permitting 
Q2 transistor to turn on (close switch) applying 12 VDC from Input Pin 12 
to coil of Kl, K2, Kl7 and Kl8. The relay ground at Input Pin 22 completes 
continuity to the relay coils for operation. 

The analog signal (4.9865 VDC) at Pin 2 and 3 is gated to Output Pins 
30 and 32 and applied iQ_the Gain Switch on Print Number 2. In addition, 
the Gain Signals GOH, GlH and G2H developed in the Z Driver Module are ap­
plied to the Gain Switch. The Gain Signals originate from Bits 4, 5 and 6 
of the Analog Data instruction word. These bits enter the Z Driver at Pins 
35, 4 and 39. Logic in the Gain Signal Decoder is strobed by (RGS) Register 
Strobe and (SIH) Short Input, initiating an output signal at Pins 27, 29 and 
31. This data enters the Gain Switch, Print No. 2, at Pins 11, 13 and 17. 

Refer to Print Number 2. 

GAIN SWITCH 

-- -Decoding the Gain Signals GOH, GlH and G2H in the Gain Switch provides 
a gain factor of 25 to the I.ow Level Amplifier at Input Pin 18. 

The 4.9865V signal (ANL) Analog Low and (ANH) Analog High from the 8 
Channel Mux Module is applied to Input Pins 30 and 40. The si~nal is attenu­
ated 25:1 and appears on Output Pins 35 and 36 labeled as (LAL) Low Analog L::> 
and (LAH) Low Analog Hi. . 
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i LOW LEVEL AMPLIFIER 

The Low Level Amplifier receives signal LAL and I.AH at Pin 30 and 
32 along with the Gain Signal of 25 at Pin 18. 

The signal is amplified by a gain of 25 and applied to the input 
of the Ramp Coder Module at Pin 39. 

RAMP CODER AND CODER CONTROL NO. 3 

The Coder Control No. 3 will not be directly referred to although 
it provides timing and various signals as listed for coding and conversion. 

The (CIN) Coder Input Signal from the Low Level Amplifier is applied 
to Input Amplifier ICl of Ramp Coder. 

The (INT) Integrate Signal at Terminal 38 initiated at (CT2) Count 
Time 2 turns on (closes) Input Switch Sl (Ql and Q2). In addition INT 
turns on (closes) the(+) Reference Voltage Switch S2 (Q21 and Q22). 

The Integration Capacitors Cl4 and Cl5, are charged to a negative 
voltage by the Integration Amplifier summing the Analog Input and the Posi­
tive Reference Voltage. 

The (RMP) Ram:p Command at Terminal 36 is initiated at end of integra­
tion period at (CT12J Count Time 12 and generates two commands. 

1. Opens Switch Sl and S2 (removing Analog and Positive 
Reference Voltage) and closing Switch S3, applying 
the Negative Reference Voltage to the Integration 
Amplifier. 

2. Commands the Binary Counter in Coder Control #5 to 
start counting. 

The Integration Capacitors Cl4 and Cl5 are now discharged (ramped) by 
the Integration Amplifier until the Zero Detector senses a zero volt potential. 
The ramp time is directly proportional to the relative amplitude of the Analog 
Input Voltage. 

At zero volt the (CND) Coincidence Signal at Pin 5 in Ramp Coder is 
initiated throu~h the Isolation Transformer in the Ra.mp Coder Power Supply 
generating (SCT) Stop Count Signal to Coder Control No. 5, Pin 4. 

The SGT Signal stops the Conversion Counter and causes the initiation 
of (EOC) End of Conversion which in turn generates (SRS) Start Reset Signal 
in Coder Control No. 3. 

The SRS Signal causes the RMP Signal to Ramp·Coder to go low removing 
the Negative Reference Voltage from the Integration Amplifier. 

The (RST) Reset Signal to Ramp Coder turns on (closes) Switch S4 con­
necting the input of Integration Amplifier to its output and remains in this 
condition until another (INT) Integrate Signal is received. 



6. 

At the end of the conversion cycle, the Binary Counter in Code~ 
Control #5 contains the digital representation of the Analog Input Signal 
within Bits 4 through 15. Referring to Figure l, the AIP statement inputs 
the data to the computer and the TAB statement transfers the data to the B 
Accumulator. The B Accumulator should display an octal value of 7764 with­
in a plus or minus of Octal 10. 

Assuming the B Accumulator contains Octal 7764, a true low (0) would 
appear on output of Coder Control No. 5 at Pins 39, 28, 33, 32, 31, 30, 29, 
27 and 25. These signals would be inverted in the I/0 Termination Module 
No. 2 initiating a high (1) on Bits 4 through 11 and 13 to the Pl I/0 Cable 
and then to the computer. 

PRIORITY INTERRUPI' 

The station program utilizes the input interrupt which is generated 
in the Data Terminal Module at Pin 33, by the (EOC) End of Conversion sig­
nal from Coder Control No. 5. 

The new A/D maintenance diagnostic program also incorporates this 
interrupt for test purposes. 

DATA TERMINAL 

This unit is designed to answer and return standard timing signals 
to the computer that occur for all Input/Output instructions. 

The Terminal Pin locations for each signal are listed on the print 
for the I/0 Cable, I/0 Termination Module 1 and the Data Terminal unit. 

Definition of each signal follows: 

1. DTI, Data Transfer Instruction 

This signal indicates an AIP, AOP, MIP, MOP instruction is being 
executed and is present for the duration of the instruction. 

2. CMI, Command Instruction 

This signal indicates that a CEU instruction is being executed and 
is present for the duration of the instruction. 

J. INS, Instruction Sync 

This signal permits the unit to interrogate its unit code lines and 
in turn answer via the USR line. The signal is present until the unit 
answers. 

4. USR, Unit Sync Return 

This signal indicates the unit has recognized the INS and remains 
until the computer removes the INS signal. 



5. INP, Input Instruction 

This signal identifies the direction of data transfer and is present 
for the duration of the DTI signal. 

6. WTF, Wait Flag 

This signal indicates the instruction being executed contains the wait 
flag. This flag inhibits the unit from answering via the USR signal until 
the unit is ready to perfonn the desired instruction. The signal is present 
for the duration of the instruction. 

7. CDH, Computer Data Here 

This signal indicates that the computer has recognized the USR and the 
UTR signals. The CDH signal notifies the unit that the data bits are present 
on the I/0 Bus and can be interrogated or loaded into the output register. 
The CDH signal remains until the unit answers on its UDA line. 

8. UTR, Unit Test Return 

This signal indicates the status of the unit after receipt of the INS 
signal from computer. If the unit is capable of performing the required in­
struction, the UTR line is enabled permitting the computer program a "skip" 
on the next instruction. The UTR signal is present until the INS signal is 
removed. 

9. UDA, Unit Data Accepted 

This signal indicates the unit has accepted the data word present on 
the I/0 Bus, and notifies the computer that the UTR is valid and can be in­
terrogated. The signal is present until the CDH signal is removed. 

10. CDA, Computer Data Accepted 

This signal indicates the computer has accepted data from the unit as 
the result of an AIP or MIP instruction. The signal remains until the unit 
removes the UDA signal which caused it. 

11. MCL, Master Clear 

This signal is activated by the CLEAR switch on the computer control 
panel and also by the ICB (Initial Condition Bus) when power is turned on. 
In the case of the CLEAR switch, the line is a DC level and remains activated 
as long as the switch is depressed. The ICB condition enables the master clear 
line for approximately 1 second. 



TABLE 1 
ANALOG CHANNEL.FUNCTION ASSIGNMENT 

ANALOG WCATION FUNCTION A/D FUNCTICN 
~ CHANNEL REIAY CARD NUMBER RANGE DFBCRIPI'ION 

00 K1-2 1B Zero Test Voltage 

01 K3-4 1B 41 200-400 Fuel Gas Pressure 

02 K5-6 1B 21 400-800 Fuel Dif f. Pre·ssure - Unit 1 

OJ K7-8 1B 65 0-150 Suction Temperature - Unit 2 

04 K9-10 1B 44 400-800 Suction Pressure - Unit 2 

05 K11-12 1B 

06 K13-14 1B 22 400-800 Fuel Diff. Pressure - Unit 2 

07 K15-16 1B 63 -20-200 Atmospheric Temperature 

10 K1-2 2B Half Scale Test Voltage (2.505 VDC) 

11 KJ-4 2B 56 0-150 Mainline Discharge Temperature 

12 K5-6 2B 50 0-150 Mainline Suction Temperature 

13 K7-8 2B 67 700-1100 Exhaust Temperature - Unit 1 

14 K9-10 2B 68 700-1100 Exhaust Temperature - Unit 2 

15 K11-12 2B 42 -20-200 Fuel Gas Temperature 

16 K13-14 2B 11 0-6000 RPM - Unit 2 

17 K15-16 2B 64 -20-200 Suction Temperature - Unlt 1 

20 K1-2 JB Full Scale Test Voltage (4.986 VDC) 

21 KJ-4 3B 43 400-800 Suction Pressure - Unit 1 

22 K5-6 JB 

23 K7-8 JB 07 400-800 Mainline Discharge Pressure 

24 K9-10 3B 00 400-800 Mainline Suction Pressure 

25 K11-12 3B 08 400-800 Station Discharge Pressure 

26 K13-14 JB 10 0-6000 RFM - Unit 1 

~ 27 K15-16 JB 

Station program samples each function once per second. Test voltages are sampled 
every 10 seconds. If value is out of range, program will sample value each second 
for 5 seconds. If still out of range it will print A/D failure. 
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INDEX~ PART 
CARD LOCATION DESCRIPTION NUMBER 

2R4 -l Gain Switch 160-083325-001 

2R4 -2 Low Level .Amplifier 160-083306-001 

2R4 -3 Ramp Coder 160-083193-003 

2R4 -4 Ramp Coder, Power Supply 160-083194-001 

2R4 -5 Not Used 

5 4 3 

2R4 -6 Coder Control Number 3 160-083326-0Ol 

2R4 -7 Coder Control Number 5 160-100009-00 3 

2R4 -8 X, Y Matrix 160-900002-001 

2R4 -9 Z Driver 160-083321-001 

2R4 -l0 Data Terminal 160-100003-048 

2R4 -ll I/o Terminal Module l 160-083270-001 

2R4 -12 I/o Terminal Module 2 160-083271-001 

2R4 -13 Mercury Relay Multiplexer 160-100015 

) 
Analog Input System Card Location (Unit 2R4) 



Table 6- 10. Three-Input NOR 

Fig. & R l' fl' r c n c l' 
Inde's: '.\Ju. 

D<'sc ription 
Dvsil!nator 

Manufactu r(' r Part No. Oty. 

<l 

l)- 1 0 Schematic & Assembly SEL 8 504--1 1 
Three NOR 

- 1 • PCB (For Rev. See 149- SEL 704 1 
051860- 000) 

-2 • Wire-Solid Copper, SEL AWG 24 AR 

Tinned 

-3 • Terminal CTC 2043B 7 

-4 • Unipad SEL C 11925 3 

• C apacitor-0. lµf +80- Cl CRL UKl0-104 1 

20%, l0V 

• Integrated Circuit !Cl, IC2 Fairchild 91529 3 

IC3 

• Integrated Circuit !Cl, IC2 SEL A52040- 65 X 

(Note 4) IC3 

) 
~ 

6-34 
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#2 CONTROL PANEL 
TEU 



IDENTIFICATION: 

AUTHOR: 

COMPLETED: 

COMPUTER: 

STORAGE: 

LOADING 
PROCEDURE: 

Control Panel, TEU and Inhibit 
Ala.rm to Chicago, Diagnostic 

Carl L. Thompson 
Commu.nic-ations Di vision 
Natural Gas Pipeline Company of .America 

1 
,,. 2·1 ~ 1 "7 

Febrtl""a:.t. .Y 16, l977 

SEL 8lOA or 8lOB 

742 Octal.Locations 

Relocatable Loader, Program Counter= '36060 
"A" Accumulator = '6000 "B II Accumulator = 0 

This diagnostic consists of four_programs 
as follows. 

Test External Unit, TEU Channel 
1 40 Bits 0-3 
1 6000 Starting Location 

The program continuously monitors for a 
"not ready" _( abnormal) condition. 

Pressing the set point execute switch 
will initiate the printing of "S" until 
released. 

Pressing the recall switch will initiate 
the printing of "R" until released. 

Pressing the warn switch (Hi Temp) be­
side watchdog relay will initiate the print­
ing of "W" until released. 

Pressing the OFF switch (Hi Temp Shutdown) 
beside watchdog relay will initiate the print­
ing of "O". 

Check Switch Contacts and Associated 
Logic for Nixie Switches S5, 6, 7 and 88 
1 6200 Starting Location 

The program will display the s-i;..,"i tch position 
of S5, 6 and 7 in their associated nixie and 
update once per second. 

To display one switch only, set sense switch 
corresponding to nixie switch number. 



To display set point switch s8, set 
sense switch number 8. The units, tens 
and hundreds digit will appear in the 
right nixie and the thousand digit will 
appear in the center nixie. 

Check Nixie Tubes 
1 6400 Starting Location 

The program. will display seconds from 
the clock at one second intervals. 

Inhibit Alarm Transmission to Chicago 
1 61'0 Starting Location 
' 'f 30 

After starting program. enter function 
72 under the right nixie and enter a 
coun.t up to a ma-ximum of 120 in the set 
point switch, sw8. 

Press set point execute switch. The 
program. will test for function 72 and a 
valid time (maximum of l20 ) in set point 
switch. If both are valid the program 
will turn on the alarm inhibit light and 
display the delay time in any nixie with 
a function of 72. 

The time displayed in the nixie is 
tested in seconds rather than minutes. 
At the end of delay time the program will 
turn off the alarm inhibit light and in­
itiate printing of; 

"Alarms Will Be Transmitted To Chicago" 

If a function other than 72 is sel­
ected under right nixie before start of 
the program, the program will initiate 
printing of; 

"Select Function 72, Execute Set Point" 

If a count more than 120 is _displayed 
in the set point switch before start of 
the program, the program will initiate the 
:printing of; 

"Reduce Count In SW8 to 120, Execute Set Point" 



0001 
0002 
0003 
0004 
0005 
0006 
0007 
0008 
0009 
0010 
0011 
0012 
0013 
0014 
0015 
0016 
0017 
0018 
0019 
0020 
0021 
0022 
0023 
0024 
0025 
0026 
0027 
0028 
0029 
0030 
0031 
0032 
0033 
0034 
0035 
0036 
0037 
0038 
0039 
0040 
0041 
0042 
0043 
0044 
0045 
0046 
0047 

00000 
00000 
00001 
00002 
00003 
00004 
00005 
00006 

00000000 
12100054 
01077717 
03100062 
00000033 
00130240 
00100000 
11100022 

************************************************ 
* TEST EXTERNAL UNIT, TEU.CH '40 BITS 0-3 * 
* LOCATION '6000 * 
* PRESS SETPOINT EXECUTE SW AND PROGRAM * 
* WILL PRINT$ UNTIL RELEASED• * 
* PRESS RECALL SW AND PROGRAM WILL PRINT R * 
* UNTIL RELEASED.. * 
* PRESS WARN SW (HI TEMP) BESIDE WATCH DOG * 
* RELAY AND PROGRAM WILL PRINT w. * 
* PRESS OFF SW CHI TEMP SHUTDOWN> BESIDE WATCH 
* DOG RELAY AND PROGRAM WILL PRINT o. * 

* * 
* LOCATION '6200 * 
* CHECK SWITCH CONT.ACTS AND ASSOC. LOGIC * 
* FOR NIXIE SWITCHES SS,6,7 AND SB. * 
* PROGRAM WILL DISPLAY SW POSITION OF SS,6 * 
* AND S7 IN-ASSOC. NIXIE ONCE EACH SECOND. * 
* TO DISPLAY ONE SWITCH ONLY, SET SENSE SW * 
* CORRESPONDING TO NIXIE SWITCH NO. * 
* T.0 DISPLAY SETPOINT SW SB, SET SENSE SW NO 8, · 
* THE UNITS TENS AN.D HNDS WILL APPEAR IN RIGHT 
* NIXIE AND THOUS DIGIT WILL APPEAR IN CENTER* 
* NIXIE• * 
* * 
* LOCATION '6400 * 
* CHECK NIXIE TUBES * 
* PROGRAM WILL DISPLAY SECONDS FROM CLOCK IN* 
* NIXIES AT-ONE SECOND INTERVALS• * 
* LOCATION '6430 * 
* INHIBIT ALARM TRANSMISSION TO CHICAGO * 

* * * PROG WILL TST FOR FUNCT 72 AND VALID TIME* 
* <MAX 120) IN SW8. IF BOTH VALID IT WILL * 
* TURN ON ALARM INHIBIT LIGHT AND DISPLAY * 
* DELAY TIME IN NIX WITH FUNCT 72• TIME IS * 
* TESTED IN SEC RATHER THAN MINUTES• * 
* * 
* PREPARED BY CARLL THOMPSON 1-21-77 * ************************************************ 

-REL -
SPB CRLF 
LAA ='177717 PRINT 60 CHAR PER LINE 
STA CNTR 

STRT NOP 
TEU '40 
DATA '100000 SET POINT EXEC 
BRU SETP 

I 



() 0048 00007 00130240 TEU '40 
0049 00010 00040000 DATA '40000 HI TEMP SHUT DOWN 
0050 00011 11100027 BRU OFF 
0051 00012 00130240 TEU '40 
0052 00013 00020000 DATA '20000 HI TEMP WARNING 
0053 00014 11100016 BRU *+2 
0054 00015 11100032 BRU WARN 
0055 00016 00130240 TEU '40 
0056 00017 00010000 DATA '10000 ALARM RECALL 
0057 00020 11100035 BRU RECL 
0058 00021 11100003 BRU STRT 
0059 00022 01051400 SETP LAA ='151400 PRINT s 
0060 00023 12100042 SPB AOP 
0061 00024 00170543 MOP '43,W 
0062 00025 00100000 DATA '100000 RESET ST PT EXEC 
0063 00026 11100003 BRU STRT 
0064 00027 01047400 OFF LAA =' 147400 PRINT 0 
0065 00030 12100042 SPB AOP 
0066 00031 11100003 BRU STRT 
0067 00032 01053400 WARN LAA ='153400 PRINT w 
0068 00033 12100042 SPB AOP 
0069 00034 11100003 BRU STRT 
0070 00035 01051000 RECL LAA = 1 151000 PRINT R 
0071 00036 12100042 SPB AOP 
0072 00037 00170543 MOP '43,W 

-~ 0073 00040 00004000 DATA '4000 RESET ALARM RECALL 
0074 00041 11100003 BRU STRT 
0075 00042 00000000 AOP HLT 
0076 00043 14100063 IMS CNTA COUNTER F/DLY 
0077 00044 11100045 BRU *+l CHANGE TO BRU -1 F/DLY 
0078 00045 00170101 AOP 1, W 
0079 00046 14100062 IMS CNTR 
0080 00047 11300042 BRU* AOP 
0081 00050 01077717 LAA ='177717 
0082 00051 03100062 STA' CNTR 
0083 00052 12100054 SPB CRLF 
0084 00053 11300042 BRU* AOP 
0085 00054 00000000 CRLF HLT 
0086 00055 00170501 MOP 1.,w 
0087 00056 00106400 DATA '106400 
0088 00057 00170501 MOP 1., W 
0089 00060 00105000 DATA '105000 
0090 00061 11300054 BRU* CRLF 
0091 00062 00000000 CNTR DATA 0 
0092 00063 00000000 CNTA DATA 0 
0093 ************************************************ 
0094 00200 70000200 ORG '200 
0095 00200 00170340 AIP '40, W , INPT SEC 



0096 00201 03100271 
3 

STA CMPR STORE F/COMPARE 
0097 00202 00170340 BEGN AIP •40.,w INPT SEC 
0098 00203 15100271 CMA CMPR 
0099 00204 11100206 BRU *+2 
0100 00205 11100202 BRU BEGN 
0101 00206 03100271 STA CMPR 
0102 00207 00130410 SNS 8 SETPOINT SW S8 
0103 00210 11100233 BRU STPT 
0104 00211 00130405 SNS 5 LEFT SW S5 
0105 00212 11100242 BRU LEFT 
0106 00213 00130406 SNS 6 CNTR SW S6 
0107 00214 11100252 BRU CNIX 
0108 00215 00130407 SNS 7 RIGHT SW S7 
0109 00216 11100261 BRU RITE 
0110 00217 00170343 AIP ,43.,w INPT S5 LEFT SW 
0 l 1 1 00220 00000416 LSL 4 
0112 00221 00000415 RSL 4 
0113 00222 00170140 AOP '40., W DSPLA S5 IN L NIX 
0114 00223 00170344 AIP '44,W INPT S6 CNTR SW 
0 115 00224 00001015 RSL 8 
0116 00225 00170141 AOP '41, W DSPLA S6 INC NIX 
0117 00226 00170344 AIP '44,W INPT S7 RIGHT SW 
0118 00227 00001016 LSL 8 
0119 00230 00001015 RSL 8 
0120 00231 00170142 AOP '42, W DISPLA S7 IN R NIX 
0121 00232 11100202 BRU BEGN 
0122 00233 00000003 STPT CLA 
0123 00234 00170140 AOP '40;,W CLR LEFT NIX 
0124 00235 00170345 AIP '45~W INPT S8 SETPT SW 
0125 00236 00170142 AQP '42,W DSPLA UTH S8 IN R NIX 
0126 00237 00001415 RSL 12 
0127 00240 00170141 AOP '41., W DSPLA THOU OF S8 IN C NIX 
0128 00241 11100202 BRU BEGN 
0129 00242 00000003 LEFT CLA 
0130 00243 00170141 AOP '4 l., W CLR C NIX 
0131 00244 00170142 AOP '42~W CLR R NIX 
0132 00245 00170343 AIP •43.,w INPT 55 
0133 00246 00000416 LSL 4 
0134 00247 00000415 RSL 4 
0135 00250 00170140 AOP •40., W OUPT TO L NIX 
0136 00251 11100202 BRU BEGN 
0137 00252 00000003 CNIX CLA 
0138 00253 00170140 AOP '40,W CLR L NIX 
0139 00254 00170142 AOP '42,W CLR R NIX 
0140 00255 00170344 AIP •44.,w INPT S6 
0141 00256 00001015 RSL 8 
0142 00257 00170141 AOP '41., W OUPT TO C NIX 
0143 00260 11100202 BRU BEGN 



i 
0144 00261 00000003 RITE CLA 
0145 00262 00170140 A0P '40.,W CLR L NIX 
0146 00263 00170141 AOP '41, W CLR C N1X 
0147 00264 00170344 AIP •44.,w INPT S7 
0148 00265 00001016 LSL 8 
0149 00266 00001015 RSL 8 
0150 00267 00170142 AOP •42.,w OUPT TOR NIX 
0151 00270 11100202 BRU BEGN 
0152 00271 00000000 CMPR DATA 0 
0153 ************************************************* 
0154 00400 70000400 ORG '400. 
0155 00400 00170340 AIP •40.,w INPUT SEC 
0156 00401 00001416 LSL 12 SAVE UNITS ONLY 
0157 00402 03100424 STA DATA STA F/COMPARE 
0158 00403 00170340 BIGN AIP '40.1W 
0159 00404 00001416 LSL 12 
·0160 00405 15100424 CMA DATA CK F/1 SEC CHNG 
0161 0040'6 11100410 BRU *+2 
0162 00407 11100403 BRU BIGN WAIT F/NXT SEC 
0163 00410 03100424 STA DATA 
0164 00411 00000415 RSL 4 
0165 00412 03100423 STA TEMP 
0166 ·00413 00000415 RSL 4 
0167 00414 05100423 AMA TEMP 
0168 00415 00000415 RSL 4 
0169 00416 05100423 AMA TEMP 
0170 00417 00170140 AOP '40.1W 
0171 00420 00170141 A.OP '41., W 
0172 00421 00170142 AOP '42,W 
0173 00422 11100403 BRU BIGi\J 
0174 00423 00000000 TEMP DATA 0 
0175 00424 00000000 DATA DATA 0 
0176 ************************************************* 
0177 00430 70000430 OR.G '430 
0178 00430 00000003 CLA 
0179 00431 03100650 STA LOCA 
0180 00432 11100447 BRU RSET 
0181 00433 14100652 HOME IMS LOCC 
0182 00434 11100433 BRU *-1 
0183 00435 00130240 TEU '40 
0184 00436 00100000 DATA '100000 SET PT EXEC 
0185 00437 11100441 BRU *+2 
0186 00440 11100435 BRU HOME+2 
0187 00441 00170344 A.IP '44,W SW 7 
0188 00442 00001016 LSL 8 SHIFT SW6 OFF 
0189 00443 15071000 CMA ='71000 SW7=FUNCT 72 
0190 00444 11100446 BRU *+2 
0191 00445 11100456 BRU *+9 
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0192 00446 12100623 SPB FNCT tiTRONG FNCT NO 
0193 00447 01000000 RSET LAA ='100000 
0194 00450 00170143 AOP •43.,w RESET SET PT 
0195 00451 00000003 CLA 
0196 00452 00170140 AOP •40.,w 
0197 00453 0017014.1 AOP '41., W CLR NIX 
0198 00454 00170142 AOP '42,W CLR N!X 
0199 00455 11100433 BRU HOME 
0200 00456 00170345 AIP •45.,w SW8 Fl INHIBIT TIME 
0201 00457 03100651 STA LOCB 
0202 00460 00000021 SAS ADD Fl INQUISITIVE TECHN 
0203 00461 11100467 BRU EROR 
0204 00462 11100463 BRU *+l 
0205 00463 11100464 BRU *+l 
0206 00464 15000440 CMA ='440 TIME MORE THAN 120 
0207 00465 11100466 BRU *+l 
0208 00466 11100471 BRU *+3 ='440 OR 120 
0209 00467 12100613 EROR SPB SORY · 
0210 004·70 11100447 BRU RSET 
0211 00471 01001000 LAA ='101000 
0212 00472 00170143 AOP •43.,w RSET ST PT-TRN ON LIGHT 
0213 00473 01100651 LAA LOCB 
0214 00474 11100477 BRU *+3 
0215 00475 01100651 AGAN LAA LOCB 
0216 00476 06000001 SMA =l SUET 1 F/CNT 
0217 00477 03100651 STA LOCB 
0218 00500 00000022 SAZ 
0219 00501 11100503 BRU *+2 
0220 00502 11100604 BRU OFFF TRN OFF LIGHT 
0221 00503 0000-1016 LSL 8 
0222 00504 15077400 CMA ='177400 CK F/INVALID BCD 
0223 00505 11100507 BRU *+2 
0224 00506 11100574 BRU SUBX SUBT • 146 
0225 00507 00000416 LSL 4 
0226 00510 150 70000 CMA ='170000 CK F/INVALID BCD 
0227 00511 11100513 BRU *+2 
0228 00512 11100600 BRU SUB6 SUBT 6 
0229 00513 00000033 AOPP NOP 
0230 00514 00170343 AlP •43.,w LFT NIX 
0231 00515 00001016 LSL 8 
0232 00516 06071000 SMA ='071000 
0233 00517 00000022 SA.Z 
0234 00520 11100522 BRU *+2 
0235 00521 11100525 BRU A40 
0236 00522 00000003 CLA 
0237 00523 00170140 AOP '40,W CLR NIX 
0238 00524 11100527 BRU *+3 
0239 00525 01100651 A40 LAA LOCB 



(\ 0240 00526 00170140 AOP '40,W 
I 0241 00527 00170344 AIP '44~W CNTR NIX 

0242 00530 00001015 RSL 8 
0243 00531 06000162 SMA = I 162 
0244 00532 00000022 SAZ 
0245 00533 11100535 BRU *+2 
0246 00534 11100540 BRU A41 
0247 00535 00000003 CLA 
0248 00536 00170141 AOP '41,W CLR NIX 
0249 00537 11100542 BRU *+3 
0250 00540 01100651 A41 LAA LOCB 
0251 00541 00170141 AOP '41, W 
0252 00542 00170344 AIP '44,W RT NIX 
0253 00543 00001016 LSL 8 
0254 00544 06071000 SM..4 ='071000 
0255 00545 00000022 SAZ 
0256 00546 11100550 BRU *+2 
0257 00547 11100553 BRU A42 
0258 00550 00000003 CLA 
0259 00551 00170142 AOP '42, W CLR NIX 
0260 00552 11100555 BRU *+3 
0261 00553 01100651 A42 LAA LOCB 
0262 00554 00170142 AOP •42.,w 
0263 00555 01100650 LAA LOCA 
0264 00556 00000022 SAZ 
0265 00557 11100563 BRU TIME 
0266 00560 00170340 .A.IP •4o., w INPT SEC 
0267 00561 03100653 STA LOCO 
0268 00562 14100650 IMS LOCA 
0269 00563 00130240 TIME TEU '40 
0270 00564 00100000 DATA • l 00000 ,,. 

0271 00565 11100441 BRU HOME+6 
0272 00566 00170340 .A.IP '40,W 
0273 00567 15100653 CMA LOCD 
0274 00570 11100572 BRU *+2 
0275 00571 11100563 BRU TIME 
0276 00572 03100653 STA LOCD 
0277 00573 11100475 BRU AGAN 
0278 00574 01100651 SUBX LAA LOCB SUET I 146 
0279 00575 06000146 SMA =' 146 
0280 00576 03100651 STA LOCB 
0281 00577 11100513 BRU .A.OPP 
0282 00600 01100651 SUB6 LAA LOCB SUBT 6 
0283 00601 06000006 SM.A. =6 
0284 00602 031.00651 STA LOCB 
0285 00603 11100513 BRU .A.OPP 
0286 00604 00000003 OFFF CL.A. TRN OFF LITE, CLR NIX 
0287 00605 00170140 AOP I 40., W 



[\ 
:? 

0288 00606 00170141 AOP •41.,w 
0289 00607 00170142 AOP •42.,w 
0290 00610 00170143 AOP •43.,w 
0291 00611 12100633 SPB RESM 
0292 00612 11100447 BRU RSET 
0293 00613 00000000 SORY HLT CNT IN SW 8 OVER 120 
0294 00614 12100054 SPB CRLF 
0295 00615 02077756 LBA =-18 
0296 00616 01500676 LAA TBLA+l8.,l 
0297 00617 12100643 SPB TTY 
0298 00620 00000026 IBS 
0299 00621 11100616 BRU *-3 
0300 00622 11300613 BRU* SORY 
0301 00623 00000000 FNCT HLT SW 7 NOT 72 
0302 00624 12100054 SPB CRLF 
0303 00625 02077757 LBA =-17 
0304 00626 01500717 LAA TBLB+ 1 7., 1 
0305 00627 12100643 SPB TTY 
0306 00630 00000026 IBS 
0307 00631 11100626 BRU *-3 
0308 00632 11300623 BRU* FNCT 
0309 00633 00000000 RESM HLT 
0310 00634 12100054 SPB CRLF 
0311 00635 02077755 LBA =-19 
0312 00636 01500742 LAA TBLC+l9.1l 
0313 00637 12100643 SPB TTY 
0314 00640 00000026 IBS 
0315 00641 11100636 BRU *-3 
0316 00642 11300633 BRU* RESM 
0317 00643 00000000 TTY HLT 
0318 00644 00170101 AOP 1., W' 
0319 00645 00001016 LSL 8 
0320 00646 00170101 AOP 1., 'W 
0321 00647 11300643 BRU* TTY 
0322 00650 ·00000000 LOCA DATA 0 
0323 00651 00000000 LOCB DATA 0 
0324 00652 00000000 LOCC DATA 0 
0325 00653 00000000 LOCD DATA 0 
0326 00654 00151305 TBLA DATA ''REDUCE CNT IN SW8 TO 120,EXEC SET-PT'' 
0326 00655 00142325 
0:326 00656 00141705 
0326 00657 00120303 
0326 00660 00147324 
0326 00661 00120311 
0326 00662 00147240 
0326 00663 00151727 
0326 00664 00134240 
0326 00665 00152317 



0326 
0326 
0326 
0326 
0326 
0326 
0326 
0326 
0327 
0327 
0327 
0327 
0327 
0327 
0327 
0327 
0327 
0327 
0327 
0327 
0327 
0327 
0327 
0327 
0327 
0328 
0328 
0328 
0328 
0328 
0328 
0328 
0328 
0328 
0328 
0328 
0328 
0328 
0328 
0328 
0328 
0328 
0328 
0328 
0329 

00666 
00667 
00670 
00671 
00672 
00673 
00674 
00675 
00676 
00677 
00700 
00701 
00702 
00703 
00704 
00705 
00706 
00707 
00710 
00711 
00712 
00713 
00714 
00715 
00716 
00717 
00720 
00721 
00722 
00723 
00724 
00725 
00726 
00727 
00730 
00731 
00732 
00733 
00734 
00735 
00736 
00737 
00740 
00741 
00742 

STRT 
SETP 
OFF 

00120261 
00131260 
00126305 
00154305 
00141640 
00151705 
00152255 
00150324 
00151705 
00146305 
00141724 
00120306 
00152716 
00141724 
00120267 
00131254 
00120305 
00154305 
00141725 
00152305 
00120323 
00142724 
00120320 
00147711 
00147324 
00140714 
00140722 
00146723 
00120327 
00144714 
00146240 
00141305 
00120324 
00151301 
00147323 
00146711 
00152324 
00142704 
00120324 
00147640 
00141710 
00144703 
00140707 
00147640 
70400000 

00003 
00022 
00027 

TBLB DATA ''SELECT FUNCT 72, EXECUTE SET POINT'' 

TBLC DATA ''ALARMS WILL BE TRANSMITTED TO CHICAGO• 

END 



G 
WARN 00032 ) 

(: RECL 00035 
AOP 00042 
CRLF 00054 
CNTR 00062 
CNTA 00063 
BEGN 00202 
STPT 00233 
LEFT 00242 
CNIX 00252 
RITE 00261 
CMPR 00271 
BIGN 00403 
TEMP 00423 
DATA 00424 
HOME 00433 
RSET 00447 
EROR 00467 
AGAN 00475 
AOPP 00513 
A40 00525 
A41 00540 
A42 00553 
TIME 00563 
SUBX 00574 
SUB6 00600 

(\ OFFF 00604 
\ J SORY 00613 
~ 

FNCT 00623 
RESM 00633 
TTY 00643 
LOCA 00650 
LOCB 00651 
LOCC 00652 
LOCD 00653 
TELA 00654 
TBLB 00676 
TBLC 00717 

ERRORS 0000 00000 



-IDENTIFICATION: Inhibit Alarm Transmission To Chicago 
Diagnostic Program 

.AUTHOR:· 

ACCEPTED: 

COMPUTER: 

STORAGE: 

LOADING· 
'PROCEDURE: 

Carl L. Thompson 
Natural Gas Pipeline Company of .America 
Communications Division 

January 21, 1977 

SEL 810A or 810B 

305 Octal Locations 

Relocatable Loader, Program Counter= 1 36060 
"A" Accumulator = 116000 "B" Accumulator = O 

Enter 1 6000 in the program 
counter and press start switch twice. 

After starting program enter function 
72 under the right nixie and enter a count 
up to a maximum of 120 in the set point 
switch, sw8. 

Press set point execute switch. The 
program will test for function 72 and a 
valid time '(maximum of 120) in set point 
switch. If both are valid the program will 
turn on the alarm inhibit light and display 
the delay time in any nixie with a function 
of 75.7-z_ 

The time displayed in the nixie is tested 
in seconds rather than minutes. At the end 
of delay time the program will turn off the 
alarm inhibit light and initiate printing of; 

"Alarms Will Be Transmitted To Chicago" 

If a function other than 72 is selected 
under right nixie before start of the program, 
the program will initiate printing of; 

"Select Function 72, Execute Set Point" 

If a count more than 120 is displayed in 
the set point switch before start of the pro­
gram, the program will initiate the printing 
of; 

"Re<i.uce Count In SW8 to 120, Execute Set Point" 



0001 
0002 
0003 
0004 
0005 
0006 
0007 
0008 
0009 
0010 
0011 
0012 
0013 
0014 
0015 
0016 
0017 
0018 
001<} 
0020 
0021 
0022 
0023 
0024 
0025 
0026 
0027 
0028 
0029 
0030 
0031 
0032 
0033 
0034 
0035 
0036 
0037 
0038 
0039 
0040 
0041 
0042 
0043 
0044 
0045 
0046 
0047 

00000 
00000 
00001 
00002 
00003 
00004 
00005 
00006 
00007 
00010 
00011 
00012 
00013 
00014 
00015 
00016 
00017 
00020 
00021 
00022 
00-023 

,,00024 
)~:00025 

00026 
00027 
00030 

·00031 
00032 
00033 
00034 
00035 
00036 
00037 
00040 
00041 
00042 

00000000 
00000003 
03100213 
11100017 
14100215 
11100003 
00130240 
00100000 
11100011 
11100005 
00170344 
00001016 
15071000 
11100016 
11100022 
12100160 
01000000 
00170143 
11100003 
00170345 
03100214 
15000440 
11100026 
11100031 
12100150 
11100017 
01001000 
00170143 
01100214 
11100037 
01100214 
06000001 
03100214 
00000022 
11100043 
11100141 

************************************************ 
* INHIBIT ALARM TRANSMISSION TO CHICAGO * 
* * 
* PROG WILL TST FOR FUNCT 72 AND VALID TIME* 
* CMAX 120> IN SW8• IF BOTH VALID IT WILL * 
* TURN ON ALARM INHIBIT LIGHT AND DISPLAY * 
* DELAY TIME IN NIX WITH FUNCT 25• TIME IS * 
* TESTED IN SEC RATHER THAN MINUTES• * 
* * 
* PREPARED BY. CARLL THOMPSON 1-21-77 * 
************************************************ 

REL 
CLA 
STA LOCA 
BRU RSET 

HOME IMS LOCC 
BRU *-1 
TEU '40 
DATA '100000 
BRU *+2 
BRU HOME+2 
AIP '44,W 
LSL 8 
CMA ='71000 
BRU *+2 
BRU *+5 
SPB FNCT 

RSET LAA ='100000 
AOP '43,W 
BRU HOME 
AIP '45,W 
STA LOCB 
CMA ='440 
BRU *+l 
BRU *+3 
SPB SORY 
BRU RSET 
LAA = '101000 
AOP '43,W 
LAA LOCB 
BRU 

AGAN LAA 
SMA 
STA 
SAZ 

*+3 
LOCB 
=1 
LOCB 

BRU *+2 
BRU OFFF 

SET PT EXEC 

SW 7 
SHIFT SW6 OFF 
SW7=FUNCT 72 

WRONG FNCT NO 

RESET SET PT 

SW8 F/INHIBIT TIME 

TIME MORE THAN 120 

='440 OR 120 

RSET ST PT-TRN ON LIGHT 

SUET 1 F/CN T 

TrF~N OFF LIGHT 



0048 00043 00001016 LSL 8 
0049 00044 15077400 CMA =' 1 77400 CK F/INVALID BCD 
0050 00045 11100047 BRU *+2 
0051 00046 11100131 BRU SUBX SUET '146 
0052 00047 00000416 LSL 4 
0053 00050 150 70000 CMA = '1 70000 CK FIINVALID BCD 
0054 00051 11100053 BRU *+2 
0055 00052 11100135 BRU SUB6 SUBT 6 
0056 00053 00000033 AOP NOP 
0057 00054 001 70343 AIP •43., W . LFT NIX 
0058 00055 00001016 LSL 8 
0059 00056 06022400 SMA ='022400 
0060 00057 00000022 ·sAZ 
0061 00060 11100062 BRU *+2 
0062 00061 11100065 BRU A40 
0063 00062 00000003 CLA 
0064 00063 00170140 AOP '40, W CLR NIX 
0065 00064 11100067 BRU *+3 
0066 00065 01100214 A40 LAA LOCB 
0067 00066 00170140 AOP '40,W 
0068 00067 001 70344 AIP '44,W CNTR NIX 
0069 00070 00001015 RSL 8 
0070 00071 06000045 SMA ::: '45 
0071 00072 00000022 SAZ 
0072 00073 11100075 BRU *+2 
0073 00074 11100100 BRU A41 
0074 00075 00000003 CLA 
0075 00076 00170141 AOP '41, W CLR NIX 
0076 00077 11100102 BRU *+3 
0077 00100 01100214 A4l LAA LOCB 
0078 00101 00170141 AQP '41, W 
0079 00102 00170344 AIP '44, W RT NIX 
0080 '• 00103 00001016 LSL 8 
008'1 ·• 00104 06022400 SMA ='022400 
0082 00105 00000022 SAZ 
0083 0-0106 11100110 BRU *+2 
0084 00107 11100113 BRU A42 
0085 00110 00000003 CLA 
0086 00111 00170142 AOP '42,W CLR NIX 
0087 00112 11100115 BRU *+3 
0068 00113 01100214 A42 LAA LOCB 
0089 00114 00170142 AOP '42,W 
0090 00115 01100213 LAA LOCA 
0091 00116 00000022 SAZ 
0092 00117 11100123 BRU TIME 
0093 00120 00170340 AIP '40, W INPT SEC 
0094 00121 03100216 STA LOCD 
0095 00122 14100213 IMS LOCA 



~~: 

0096 00123 001 70340 TIME AIP '40,W INPT SEC 
0097 00124 15100216 CMA LOCO 
0098 00125 11100127 BRU *+2 
0099 00126 11100123 BRU TIME 
0100 00127 03100216 STA LOCO 
0101 00130 11100035 BRU AGAN 
0102 00131 01100214 SUBX LAA LOCB SUBT '146 
0103 00132 06000146 SMA =' 146 
0104 00133 03100214 STA LOCB 
0105 00134 11100053 BRU AOP 
0106 00135 01100214 SUB6 LAA LOCB SUBT 6 
0107 00136 06000006 .SMA =6 
0108 00137 03100214 STA LOCB 
0109 00140 11100053 BRU AOP 
0110 00141 00000003 OFFF CLA TRN OFF LI TE, CLR NIX 
0111 00142 00170140 AOP '40, W 
0112 00143 00170141 AOP '41, W 
0113 00144 00170142 AOP '42,W 
0114 00145 00170143 AOP '43, W 
0115 00146 121001 70 SPB RESM 
0116 00147 11100003 BRU HOME 
0117 00150 00000000 SORY HLT CNT IN SW 8 OVER 120 
0118 00151 12100205 SPB CRLF 
0119 00152 02077756 LBA =-18 
0120 00153 01500241 LAA TBLA+18,1 
0121 00154 12100~00 SPB TTY 
0122 00155 00000026 IBS 
0123 00156 11100153 BRU *-3 

) 0124 00157 11300150 BRU* SORY 
0125 00160 00000000 FNCT HLT SW 7 NOT 72 
0126 00161 ·12100205 SPB CRLF 
0127 00162 02077757 LBA =-17 
0128' .oo 163 01500262 LAA TBLB+ 1 7, 1 
0129 .00164 12100200 SPB TTY 
0130 00165 00000026 IBS 
0131 00166 11100163 BRU *-3 
0132 00167 11300160 BRU* FNCT 
0133 00170 00000000 RESM HLT 
0134 001 71 12100205 SPB CRLF 
0135 00172 020 77755 LBA =-19 
0136 00173 01500305 LAA TBLC+19,1 
0137 00174 12100200 SPB TTY 
0138 00175 00000026 IBS 
0139 00176 11100173 BRU *-3 
0140 00177 11300 l 70 BRU* RESM 
0141 00200 00000000 TTY HLT 
0142 00201 00170101 AOP 1, W 
0143 00202 00001016 LSL 8 



,-· 0144 00203 00170101 AOP 1, W 
( OJ45 00204 11300200 BRU* TTY 

0146 00205 00000000 CRLF HLT 
0147 00206 00170501 MOP 1, W 
0148 00207 00106400 DATA '10 6400 
0149 00210 00170501 MOP 1, W 
0150 00211 00105000 DATA '105000 
0151 00212 11300205 BRU* CRLF 
0152 00213 00000000 LOCA DATA 0 
0153 00214 00000000 LOCB DATA 0 
0154 00215 00000000 LOCC DATA 0 
0155 00216 00000000 LOCD DATA 0 
0156 00217 00151305 TBLA DATA '' REDUCE CNT IN SW8 TO 120,EXEC SET-PT'' 
0156 00220 00142325 
0156 00221 00141705 
0156 00222 00120303 
015~ 00223 00147324 
0156 00224 00120311 
0156 00225 00147240 
0156 00226 00151727 
0156 00227 00134240 
0156 00230 00152317 
0156 00231 00120261 
0156 00232 00131260 
0156 00233 00126305 
0156 00234 00154305 
0156 00235 00141640 

) 0156 00236 00151 705 
0156 00237 00152255 
0156 ·00240 00150324 
0157 00241 00151 705 TBLB DATA ''SELECT FUNCT 72, EXECUTE SET POINT'' 
0157 .:·00242 00146305 
0157 00243 00141724 
0157 00244 00120306 
0157 00245 00152716 
0157 00246 00141724 
0157 00247 00120267 
0157 00250 00131254 
0157 00251 00120305 
0157 00252 00154305 
0157 -00253 00141725 
0157 00254 00152305 
0157 00255 00120323 
0157 00256 00142724 
0157 00257 00120320 
0157 00260 00147711 
0157 00261 00147324 
0158 00262 00140714 TBLC DATA ' 'ALARMS WI LL BE TRANSMITTED TO CH I CAGO' ' 

-··· · i ·-· ••-,•••<?••~--·· 
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0158 00263 00140722 
0158 00264 00146723 
0158 00265 00120327 
0158 00266 00144714 
0158 00267 00146240 
0158 00270 00141305 
0158 00271 00120324 
0158 00272 00151301 
0158 00273 00147323 
0158 00274 00146711 
0158 00275 00152324 
0158 00276 00142704 
0158 00277 00120324 
0158 00300 00147640 
0158 00301 00141710 
0158 00302 00144703 
0158 00303 00140707 
0158 00304 00147640 
0159 00305 70400000 END 

HOME 00003 
RSET 00017 
AGAN 00035 
AOP 00053 
A40 00065 
A41 00100 
A42 00113 
TIME 00123 
SUBX 00131 
SUB6 00135 
OFFF 00141 
SORY 00150 
FNCT 00160 

.:RESM 001 70 
TTY 00200 
CRLF 00205 
LOCA 00213 
LOCB 00214 
LOCC 00215 
LOCD 00216 
TBLA 00217 
TBLB 00241 
TBLC 00262 

ERRORS 0000 00000 



SELECT FUNCT 72, EXECUTE SET POINT 

REDUCE -CNT IN SWB TO 120, EXEC SET-PT 

ALARMS ··wILL BE TRANSMITTED TO CHICAGO 

_j 



#3 PRIORITY INTERRUPT 



IDENTIFICATION: 

AUTHOR: 

ISSUED: 

PURPOSE: 

COMPUTER: 

STORAGE: 

LOADING 
PROCEDURE: 

PROGRPM DESCRIPTION 

Interrupt Diagnostics 
A. Teletype Input-Output .Interrupts 
B. A/D Input Interrupt 
C. Modem Receive-Transmit Interrupts 
D. Power Fail-Auto Restart Interrupt 

Carl L. Thompson 
Natural Gas Pipeline Company of .America 
Communications Division 

September 9, 1976 

To Assist the Communication Technicians 
with Maintenance and Repair of Peripheral 
ru1d Mainframe Interrupt Problems. This 
Program Tests the Interrupt Logic of each 
Peripheral Device as well as the Interrupt 
Logic in the Computer Mainframe. 

810A 

656 Octal Locations 

Relocatable Loader 16K, Modified 
Program Counter Enter '36060 
11 A'' Acclilllulator Enter 1 6000 
"Bit Accumulator Enter 0 

Insert tape in reader Blld press start twice. 

PROGRAM LOCATION 1 6000 

This program consists of three diagnostics. 
Each diagnostic is called up through the tele­
type keyboard as follows. 

After starting program at location 1 6000, type 
the following characters for the interrupt to be 
tested. 

A. Type "T" for the telety-pe input and output 
interrupts. If both interrupts are opera­
tional the following data will be printed 
by the teletype each time the rrT 11 is typed. 
T------Input Interrupt Group 1, Levell 
T-----Output Interrupt Group 1, Level 2 



2. 

Typing the letter "T" generates the input 
interrupt and induces the program to branch to 
the input interrupt subroutine which initiates 
the printing of '1T------Input Interrupt Group l, 
Level l". This subroutine enables the output 
interrupt. The output interrupt induces the 
program to bra..~ch to the output interrupt sub­
routine which initiates the printing of 11T------
0ut:put Interrupt Group l, Level 21!. The program 
then returns to location 1 14, '15 and waits for 
another input from the teletype keyboard. 

B. Type "An for the A/D Interrupt 

Typing the letter !!An induces the program to 
branch to the A/D subroutine. This routine en­
ables the input interrupt, outputs channel 1 10 
to the A/D (unit 15) arid waits for an interrupt 
to be generated. Each time the interrupt is gen­
erated the program. will print uA------Input Inter­
rupt Group 1, Level l". The program permits the 
interrupt to be generated ten (10) times then 
branches back to location '14, '15 and waits for 
another input from the teletype keyboard. 

C. Type 11M11 for the Modem Interrupt 

The modem and interface eQuipment must be oper­
ational and receiving messages from the master 
station in Chicago to operate this program. 

Typing the letter l!M1 1 permits the program to 
enable the modem receive interrupt. When a 
message, from the master station, is received 
and addressed to your station, the receive in­
terrupt will 8e generated inducing the program 
to branch to the receive (input) interrupt sub­
routine which initiates the printing of "M-----­
Recei ve Interrupt Group 0, Level 1 11

• After print­
ing this information the program enables the trans­
mit (output) interrupt. This interrupt is genera­
ted almost immediately, inducing the program to 
branch to the transmit subroutine which initiates 
the printing of uM------~x:mit Interrupt Group 0, 
Level 2". The program. permits the interrupt to be 
generated ten (10) times, then bra.~ches back to 
location 1 14, '15 and waits for another input from 
the teletype keyboard. The transmit program will 
not transmit data to ~nicago. 

This program will print the "Recei ·ve and "Trans­
mit '1 interrupt ten (10) times. 



PROGRAM LOCATION 1 6500 

Power Fail-Auto Restart Adjustment Program.. 

1. Using an iron vane voltmeter, Weston Model 433 
or equivalent, connected to the outlet in bottom 
of computer mainframe, ad.just the solatron volt­
age regulator for a reading of 117 to 118 volts. 

2. Turn power off to computer and install the power­
stat variable transformer in series with the com­
puter mainframe AC cord. Remove card 8296, loca­
tion 9G, and re-install on an extender board. Turn 
power on and adjust potentiometer R2 a..~d Rl4 as fol­
lows. 

ill ~ 
Set scope volts/Div to 50mv and 
Time Div & delay time to l.ms, 
Auto trigger. 

r:-;:==:---t--Adj. R2 for a positive going pulse 
R IZ. at this point with llOVAC to com-
@ puter mainframe using powerstat 
R variable transformer. 

l.§1 Adj. Rl4 for a positive going pulse 

7 
.__r-~~-at this point with 105VAC to com­

puter mainframe using powerstat 
___ 8_2 ..... 9_6_L_O_C__,.;9;_G~ variable tr ans former. 

R32 is not used by NGPL. 

Start program at 1 6500 and slowly raise and lower AC 
voltage to computer with powerstat variable transformer 
to confirm that program halts at 105VAC input and starts 
or attempts to start at llOVAC. 

3. Turn off AC power, disconnect powerstat variable 
transformer, turn on AC power and re-check for 
ll7 to 118VAC. 

4. Make adjustments on card 8245, location lOG as 
follows. Restart program at location 1 6500. 
Turn power off from computer and after 2-5 sec­
onds turn power on. C11.eck the "B" Accumulator 
for a reading of 1 100 to '105. 

If the 11 B 11 Accumulator is less than 1 100 the 
teletype will print; 

L~crease R2 on 8245 at location GlO. 



4. 

If the nB" Accumulator is greater than 
'105 the teletype will print; 

Decrease R2 on 8245 at location GlO. 

If the nB II Accumulator is equal to or 
between 'lOO to 'l05 the teletYJ?e will 
print; 

R2 adjustment on 8245 is OK. 

Turn power off and on a number of times 
(at least lO) after this adjustment is 
complete. If adjustments are correct 
and the power fail-auto restart logic 
is operational, the program should come 
up running without a failure. 

Return system to normal operation. 



0001 
0002 
0003 
0004 
0005 
0006 
0007 
0003 
0009 
0010 
00 1 l 
0012 
0013 
0014 
0015 
0016 
0017 
0018 
0019 
0020 
0021 
0022 
0023 
0024 
0025 
0026 
0027 
0028 
0029 
0030 00000 00000000 
0031 00000 01100200 
0032 00001 03300201 
0033 00002 01100202 
0034 00003 03300203 
0035 00004 00130001 
0036 00005 00072000 
003 7 00006 11100004 
0038 00007 00000033 
0039 00010 01100215 
0040 00011 03100110 
0041 00012 00130600 
0042 00013 00010001 

-_) 0043 00014 00000033 
0044 00015 11100014 
0045 00016 OOOO·J033 
0046 00017 00130600 
0047 00020 00010002 

************************************************* 
* INTERRUPT DiAGNOSTIC 

* 
* LOCATION '6000 
* TY?E T FOR TELETYPE IN-OUTPUT INTERRUPTS 
• PROGRAM SHOULD ?RI~T THE FOLLOWING EACH 
* TIME TIS TYPED 
* T------ INPUT INTERRUPT GROUP 1, LEVEL l 
* T------OUTPUT INTERRUPT GROUP 1, LEVEL 2 
* TYPE A FOR AID INTERRUPT, PROGRAM SHOULD 
* PRINT THE FOLLOWING TEN TIMES. 
* A------INPUT INTERRUPT GROUP 1, LEVEL 
* TYPE M FOR MODEM INTERRUPT, PROGRAM 
* SHOULD PRINT THE FOLLOWING TEN TIMES. 
* M------RECEIVE INTERRUPT GROUP 0, LEVEL 
* M------***XMIT INTERRUPT GROUP 0, LEVEL 2 

* 
• LOCATION '6500 
* POWER FAIL-AUTO RESTART 
* AFTER ADJUSTMENT OF 8296 START PROG. TURN 
* PWR OFF TO COMP, WT 1-5 SEC TURN PWR ON. 
* I F B AC C U i1 = C 1 ) l.. E S S THAN ' 1 0 0 C 2 ) ' 1 0 0 -
* '105 (3) MORE THAN '105, THE TTY VILL ?RINT 
• Cl) INCREASE R2 ON 8245, LOG GlO 
* (2) R2 ADJUSTMENT ON 8245 ISO~. 
* C3) DECREASE R2 ON 8245, LOG GlO 

* * PREPARED aY CARLL THOMPSON 8-26-76 
**••*•****~****•*****~•************************** 

R~; 
.i.;.w 

BEGN LA.A. 
STA* 
LA.A. 
STA* 
CEU 
DAT.A. 
BRU 

wATE NO? 
LAA 
STA 
?IE 
DATA 
NO? 
'32U 
i✓ O? 

PIE 
DATA 

lNPT 
IRUP 
OTP! 
ORUP 
1 
'72000 
*-2 

CNT4. 
GHNG 

'10001 

•-1 

'10002 

DAG TYPE 
'1016 
DAG PRNT 
'1 0 l 7 

TBLA 

IN?T INTRUP GR? l LEV 1 

WT F/lNTR FITTY ~EY 3D 

OTPT INTRUP GR? l LEV 2 

/ 
J 



-: 
0:048 00021 00000033 NOP 
0049 00022 11100021 BRU *-1 WT F/OTPT lNTRUP 
0050 00023 00000000 TYPE HLT 
0051 00024 00170201 AlP 
0052 00025 11100024 BRU *-1 
0053 00026 03100221 STA CNT8 
0054 00027 15100207 C~1A n1?1 '324 T F/TTY 
0055 00030 11100032 BRU *+2 
0056 00031 11100043 3RU A3 
0057 00032 11100033 BRU *+l 
0058 00033 15100211 CMA TMP3 '3 1 5 M F/MODEM 
0059 00034 11100036 BRU ,i,;+2 
0060 00035 11100050 BRU .H.4 lNlT F/MODEM SUB 
0061 00036 11100037 BRU *+l 
0062 00037 15100210 CMA TMP2 '301 ALPHA A F/A-0 
0063 00040 11100042 BRU *+2 
0064 00041 11100053 BRU A2 INIT F/A-D SUBROUTINE 
0065 00042 11100055 BRU Al 
0066 00043 00000033 A3 NOP 
0067 00044 12100074 SPB ITY? 
0068 00045 01100212 LAA CNTl DAC WAIT 
0069 00046 03100023 STA TYPE 
0070 00047 11100055 BRU Al 
0071 00050 01100412 A4 LAA CNTJ DAC MODEi1 
0072 000 51 03100023 STA TYPE 
0073 00052 11100055 BRU Al 
0074 00053 01100217 .A.2 LAA CNT6 DAC ALOG 
0075 00054 03100023 STA TYPE 
0076 00055 00000035 Al TOi 
0077 00056 11300023 3RU* TYPE 
0078 00057 00000000 PRNT HLT 
0079 00060 00130601 ?ID 
0080 00061 00010002 .DATA '10002 
0081 00062 00170401 i:10? l 
0082 00063 00120000 DATA '120000 SPC 
0083 00064 11100062 BRU *-2 
0084 00065 01100214 LAA CNT3 TBLB 
0085 00066 03100110 STA CHi"'JG CHNG TBLA TO TBLB 
0086 00067 12100074 S?B lTYP 
0087 00070 01100213 LAA CNT2 DAC WATE 
0088 00071 03100057 STA PR.NT 
0089 00072 00000035 TOI 
0090 00073 11300057 3RU* PRNT 
0091 00074 00000000 I ..,..YO 

l • • rlLT 
0092 00075 12100170 SPB CRLF 
0093 00076 01100221 LAA CNT8 
0094 00077 00001016 - LSL 8 
0095 00100 00170001 AOP 



-
0:-096 00101 11100100 BRU ¥-1 
0097 00102 02077775 L3A =-3 
0098 00103 01500207 LAA DASH+3, l 6 DASHES 
0099 00104 12100161 SPB TTYO 
0100 00105 00000026 IBS 

i/~ 0 l O 1 00106 11100103 BRU *-3 
0102 00107 02077757 LBA =-17 
0103 00110 01500244 CHNG LAA TBLA+l7,l TBLA, TBLB, TBLC, TBLD 
0104 00 1 l 1 12100161 SPB TTYO 
0105 00112 00000026 18S 
0106 00113 11100110 BRU *-3 
0107 00 l 14 11300074 BRU* ITYP 
0108 O© 1 15 00000033 ALOG NOP 
0109 00 116 00130015 CEU ' 1 5 
0 110 00 1 1 7 00060000 DATA '60000 
0 1 1 1 00120 11100116 ·BRU *-2 
0 1 t 2 00121 01100222 LAA INPl DAG B2 
0 l 13 00122 03300201 STA* IRUP ' l O l 6 
0 114 00123 01077765 LAA =-1 1 
0 l l 5 00124 03100413 STA CNTK EXECUTE INTRUP 10 TIMES 
0 1 16 00125 00000033 31 NOP 
0 1 1 7 00126 14100413 IMS CNTK 
0 l l 8 00127 11100131 BRU *+2 
0 l 1 9 00130 11100140 BRU B3 
0120 00131 00130600 PIE 
0121 00132 00010001 DATA '10001 GR? l LEV 
0122 00133 01100216 LAA CNTS CH ' l 0 
0123 00134 00170015 AO? ' 1 5 
0124 00135 11100134 BRU *-1 
0125 00136 00000033 NO? 
0126 00137 11100136 BRU *-1 WT F/INTRUP 
0127 00140 00000033 B3 £'10? 
0128 00141 00130015 CEU ' 1 5 
0129 00142 00020000 DATA '20000 DISCON AID INTRUP 
0130 00143 11100141 BRU *-2 
0131 00144 00130601 PID 
0132 00145 00010001 DATA '10001 
0133 00146 11100000 BRU BEGN 
0134 00147 00000000 82 HLT 
0135 00150 00130601 PID 
0136 00151 00010001 DATA '10001 
0137 00152 01100215 LAA CNT4 T3LA 
0133 00153 03100110 STA CHNG 
0139 00154 12100074 SPS lTYP 
0140 00155 0 1 l O O 22 0 LAA CNT7 DAG Bl 
0141 00156 03100147 STA 32 
0142 00157 00000035 TOI 
0143 00160 11300147 BRU* B2 

J 



0144 00161 00000000 TTYO HLT 
0145 00162 00170001 AOP 
0146 00163 11100162 BRU *-1 
0147 00164 00001016 LSL 8 
0148 00165 00170001 AOP 1 
0149 00166 11100165 BRU *-1 
0 150 00167 11300161 BRU* TTYO 
0 l 51 00170 00000000 CRLF HLT 
0152 00171 00170401 MOP 
0153 00172 00106400 DATA '106400 
0154 00173 11100171 BRU *-2 
0155 00174 00 17040 1 .MO? 1 
0156 00175 00105000 DATA '105000 
0157 00176 11100174 BRU *-2 
0158 00177 11300170 BRU* CRLF 
0159 00200 35400023 lN?T DAC TYPE 
0160 00201 00001016 IRUP DATA '1016 
0161 00202 35400057 OTP! DAG- PRNT 
0162 00203 00001017 ORU? DATA ' 101 7 
0163 00204 00126655 DASH DATA 

,, ______ ,, 
0163 00205 00126655 
0163 00206 00126655 
0164 00207 00000324 TMPl DATA '324 T F/TTY 
0165 00210 00000301 TMP2 DATA '301 
0166 00211 00000315 TMP3 DATA '3 l 5 M F/MODEM 
0167 00212 35400016 CNTl DAG WAIT 
0168 00213 35400007 CNT2 DAG WATE 
0169 00214 01500265 CNT3 LAA TB LB+ l 7, 1 
01 70 00215 01500244 CNT4 LAA TBLA+ 1 7, 1 
0171 00216 00000010 GNT5 Ol~TA '10 
0172 .0021 7 3 5400 1 1 5 CNT6 DAG ALOG 
0173 00220 35400125 GNT7 DAG 31 
0174 00221 0-JOOOOOO GNT8 DATA 0 TEN? F/TYPED CHAq 
0175 O.J222 35400147 lNPl DAG 32 
0176 00223 00120311 TBLA DATA '' INPUT INTERRUPT GROUP 1 .J LEVEL l ' ' 
0176 00224 00147320 
0176 00225 001 52-724 
0176 00226 00120311 
0176 00227 00147324 
0176 00230 00142722 
0176 00231 00151325 
0176 00232 00150324 
0176 00233 00120307 
0176 00234 00151317 
0176 00235 00152720 
0176 00236 00120261 
0176 00237 00126240 
0176 00240 00146305 



O'l 76 
0176 
0176 
0177 
0177 
0177 
0177 
0177 
0177 
0177 
0177 
0177 
0177 
0177 
0177 
0177 
0177 
0177 
0177 
0177 
0178 
0178 

.0178 
0178 
0178 
0178 
0178 
0178 
0178 
0178 
0178 
0178 
0178 
0178 
0178 
0178 
0178 
0179 
0179 
0179 
0179 
0179 
0179 
0179 
0179 
0179 
0179 
0179 

00241 00153305 
00242 00146240 
00243 00130640 
00244 00147725 TBLB DATA ''OUTPUT INTERRUPT GROUP 1, LEVEL 2'' 
00245 00152320 
00246 00152724 
00247 00120311 
00250 00147324 
00251 00142722 
00252 00151325 
00253 00150324 
00254 00120307 
00255 00151317 
00256 00152720 
00257 00120261 
00260 00126240 
00261 00146305 
00262 00153305 
00263 00146240 
00264 00131240 
00265 00151305 TSLC DATA ''RECEIVE INTERRUPT GROUP 0, LEVEL 1 '' 
00266 00141705 
00267 00144726 
00270 00142640 
00271 00144716 
00272 00152305 
00273 00151322 
00274 00152720 
00275 00152240 
00276 00143722 
00277 00147725 
00300 00150240 
00301 00130254 
00302 00120314 
00303 00142726 
00304 00142714 
00305 00120261 
00306 00125252 TBLD DATA ''***XMIT INTERRUPT GROUP 0, LEVEL 2'' 
00307 00125330 
00310 00146711 
00311 00152240 
00312 00144716 
00313 00152305 
00314 00151322 
00315 00152720 
00316 00152240 
00317 00143722 
00320 00147725 



O'l 79 00321 00150240 
0179 00322 00130254 
0179 00323 00120314 
0179 00324 00142726 
0179 00325 00142714 
0179 00326 00120262 
0180 00327 00000033 MODM NOP 
0181 00330 01100402 LAA CBTA DAG REC 
0182 00331 03300403 STA* CBTB '1002 
0183 00332 01100404 LAA CBTC DAG XMIT 
0184 00333 03300405 STA* CBTD I 1003 
0185 00334 01077765 LAA :;: - l 1 
0186 00335 03100413 STA CNTK EXECUTE INTRUP 1 0 TIMES 
0187 00336 00130014 STRT CEU I 14 
0188 00337 00001000 DATA '1000 
0189 00340 11100336 BRU *-2 
0190 00341 14100413 IMS CNTK 
0191 00342 11100344 BRU *+2 
0192 00343 11100000 BRU BEGN 
0193 00344 00130600 PIE 
0194 00345 00000001 DATA 
0195 00346 00000033 NO? 
0196 00347 11100346 BRU *-1 WT F/REC INTRUP 
0197 00350 00000033 NOP 
0198 00351 00000033 C 1 NOP 
0199 00352 00130600 PIE 
0200 00353 00000002 DATA 2 
0201 00354 00000033 NOP 
0202 00355 11100354 BRU *-l WT F/XMT INTRTJP 
0203 00356 00000000 RECV HLT 
0204 00357 00130601 ?ID 
0205 00360 00000001 DATA l 
0206 00361 01100406 LAA CBTF TBLC 
0207 00362 03100110 STA CHNG 
0208 00363 12100074 SPB ITYP 
0209 00364 01100407 LAA CNTG DAG Cl 
0210 00365 03100356 STA RECV 
021 l 00366 00000035 TOI 
0212 00367 11300356 BRU* RECV 
0213 00370 00000000 XMIT HLT 
0214 00371 00130601 PIO 
0215 00372 00000002 DATA 2 
0216 00373 01100410 LAA CNTH TBLD 
0217 00374 03100110 STA CHi\J G 
0218 00375 12100074 SPB ITYP 
0219 00376 01100411 LAA CNTI DAC STRT 
0220 00377 03100370 STA XMIT 
0221 00400 00000035 TOI 



I 

I 

0222 00401 11300370 BRU* XMIT 
0223 00402 35400356 CBTA DAG RECV 
0224 00403 00001002 CBTB DATA '1002 
0225 00404 35400370 CBTC DAG XMIT 
0226 00405 00001003 CBTD DATA 'l 003 

~ 
0227 00406 01500306 CBTF LAA TBLC + 1 7., 1 
0228 00407 35400351 CNTG DAG C 1 
0229 00410 01500327 CNTH LAA TBLD+l7.,l 
0230 0041 l 35400336 CNTI DAG STRT 
0231 00412 35400327 CNTJ DAG MODM 
0232 00413 00000000 CNTK DATA 0 -10 CNTR 
0233 00414 35400000 CNTL DAG BEGN 
0234 ************************************************* 
0235 * POWER FAIL DIAGNOSTIC 
0236 ************************************************* 
0237 00500 70000500 ORG '500 
0238 00500 01100564 BIGN LAA PON PWR DN SUBROUTINE 
0239 00501 03300566 STA* INTR LOG '1000 
0240 00502 00000003 CLA 
0241 00503 03100570 STA CNTA TIMER F/PWR DN 
0242 00504 00000033 NOP 
0243 00505 11100504 BRU *-1 WT F/lOSV OR LESS 
0244 00506 00000000 PRON HLT 105V OR LESS 
0245 00507 01100565 1.,.AA PUP PWR UP SUBROUTINE 
0246 00510 03300566 STA* INTR LOC • 1000 
0247 00 511 14100570 IMS CNTA TIMER F/PWR DN 
0248 00512 11100511 BRU *-1 
0249 00513 00000000 HLT 
0250 00514 00000000 PRUP HLT 11 ov OR MORE 
0251 00515 01100564 LAA PON 
0252 00516 03300566 STA* INTR 
0253 00517 01100567 LA.A. DAG DAG CHEK 
0254 00520 03100514 STA PRUP 
0255 00521 00000035 TOI 
0256 00522 11300514 BRU* PRUP 
0257 00523 00000033 CHEK NOP 
0258 00524 01100570 LAA CNTA PWR DN TIMER 
0259 00525 15100572 CMA CNTC '100 
0260 00526 11100536 BRU INCR INCR CNT 
0261 00527 11100530 BRU *+l OK 
0262 00530 15100571 C.MA CNTB~ ' 105 

· 0263 0053 1 11100532 BRU *+l OK 
0264 00532 11100541 BRU OKAY OK 
0265 00533 01100574 LAA CNTE DECREASE CNT 
0266 00534 03100546 STA MSGE+3 
0267 00535 11100543 BRU MSGE 
0268 00536 01100573 INCR LAA CNTD INCR CNT 
0269 00537 03100546 STA MSGE+3 



0270 00540 11100543 BRU MSGE 
0271 00541 01100575 OrC.f:\Y LAA CNTF CNT OK 
0272 00542 03100546 STA MSGE+3 
0273 00543 00000033 MSGE NOP 
0274 00544 12100170 SPB CRLF 

/~ 0275 00545 02077762 LBA =-14 
0276 00546 00000000 HLT INCR-DECR OR CNT OK 
0277 00547 12100555 SPB TTYO 
0278 00550 00000026 IBS 
0279 00551 11100546 BRU *-3 
0280 00552 02100570 LEA CNTA PWR ON TIMER 
0281 00553 12100170 SPB CRLF 
0282 00554 11100500 BRU B IGN 
0283 00555 00000000 TTYO HLT 
0284 00556 00170001 AOP l 
0285 00557 11100556 BRU *-1 
0286 00560 00001016 LSL 8 
0287 00561 00170001 AOP 
0288 00562 11100561 BRU *-1 
0289 00563 11300555 BRU* TTYO 
0290 00564 35400506 PON DAG PRDN 
0291 00565 35400514 ?U? DAG PRUP 
0292 00566 00001000 INTR DATA '1000 
0293 00567 35400523 DAG DAG CHEK 
0294 00570 00000000 CNTA DATA 0 
0295 00571 00000105 CNTB DATA '105 
0296 00572 00000100 CNTC DATA '100 
0297 00573 01500614 CNTD LAA TBL1+14., 1 INCR CNT 
0298 00574 01500632 CNTE LAA TBL2+14.,l DECR CNT 
0299 00575 01500650 CNTF LAA TEL3 + 14., l CNT OK 

~~ 0300 00576 00144716 TEL1 DATA '' INCREASE R2 ON 8245., LOG G 10" 
0300 00577 00141722 
0300 00600 00142701 
0300 00601 00151705 
0300 00602 00120322 
0300 00603·00131240 
0300 00604 00147716 
0300 00605 00120270 
0300 00606 00131264 
0300 00607 00132654 
0300 00610 00120314 
0300 00611 00147703 
0300 00612 00120307 
0300 00613 00130660 
0301 00614 00142305 TEL2 DATA ' 'DECREASE R2 ON 8245., LOG G 10" 
0301 00615 00141722 
0301 00616 00142701 
0301 00617 00151705 



0301 00620 
0301 00621 
0301 00622 
0301 00623 
0301 00624 
0301 00625 
0301 00626 
0301 00627 
0301 00630 
0301 00631 
0302 00632 
0302 00633 
0302 00634 
0302 00635 
0302 00636 
0302 00637 
0302 00640 
0302 00641 
0302 00642 
0302 00643 
0302 00644 
0302 00645 
0302 00646 
0302 00647 
0303 00650 

BEGN 
WATE 
WAIT 
TYPE 
A3 
A4 
A2 
Al 
PRNT 
lTYP 
CHNG 
ALOG 
a1 
B3 
82 
TTYO 
CRLF 
INPT 
IRU? 
OTPl 
ORUP 
DASH 
TMPl 

00120322 
00131240 
00147716 
00120270 
00131264 
00132654 
00120314 
00147703 \ 
00120307 
00130660 
00151262 TBL3 DATA ''R2 ADJUSTMENT ON 8245 IS OK.•• 
00120301 
00142312 
00152723 
00152315 
00142716 
00152240 
00147716 
00120270 
00131264 
00132640 
00144723 
00120317 
00145656 
70400000 END 

00000 
00007 
00016 
00023 
00043 
00050 
00053 
00055 
00057 
00074 
00110 
00115 
00125 
00140 
00147 
00161 
00170 
00200 
00201 
00202 
00203 
00204 
00207 



T.M?2 00210 
TMP3 0021 1 
CNTl 00212 
CNT2 00213 
CNT3 00214 

i~ CNT4 00215 
GNT5 00216 
CNT6 00217 
CNT7 00220 
CNT8 00221 
INPl 00222 
TBLA 00223 
TBLB 00244 
TBLC 00265 
TBLD 00306 
MODM 00327 
STRT 00336 
Cl 00351 
RECV 00356 
Xi·1I T 00370 
CBTA 00402 
CBTB 00403 
CBTC 00404 
CBTD 00405 
CBTF 00406 
CNTG 00407 
CNTH 00410 
CNTI 00 41 l 
CNTJ 00412 
CNTK 00413 
C£--JTL 00414 
BIGN 00500 
PRDN 00506 
PRUP 00514 
CHEK 00523 
INCR 00536 
OKAY 00541 
MSGE 00543 
TTYO 00555 
PDN 00564 
PUP 00565 
INTR 00566 
DAG 00567 
CNTA 00570 
CNTB 00571 
CNTC 00572 
CNTD 00573 
CNTE 00574 

CNTF 00575 
TBLl 00576 
TBL2 00614 
TEL3 00632 

ERRORS 0000 00000 



#41/0 CONTROLLER 



IDEN1'IFICATION: 

AUTHOR : 

ISSUED: 

PURPOSE : 

COMPUTER: 

STORAGE : 

LOADING 
PRO CEDlJRE : 

PROGRJ-\lv'.l DESCRIPTirJN 

Input - Output Controller Diagnostic 

Carl L. Thompson. 
Natural Gas Pi peline Company of Pme:dca 
Cornrrn.:u.viications Di vision 

April 21, 1976 

To assist the Communicat i on Technician 
with maintenan.ce and :repair of the I/0 
controller 

SEL 8 10A 

1156 Octal Locations 

Relocatable Loader, 16K Modi:'ied 
Frogra..11 Counter, Enter 1 360 60 
11 A' 1 Accu.i.'nulator, Enter 1 6000 
"B n Accmnulator = 0 

Insert :program tape in reader a..Y).d press 
start twice. 

Review the following operating procedures 
bef oi~e stc2't:i.ng progr2rn at location 1 6000 . 

I/ 0 CONTROLLER PROGRJ~M 

Program. :permits testing I / 0 controller 
logic, i:::-~put and output relays without danger 
of upsetting station operation. 

The I / 0 controll er is l ocated in interface 
cab inet number one ( l ) a1id contain.s logic and 
:celay cards per the attached Exhibit Nu..rnber 3. 
The i:J.put c.nd output chexmel number's vary at 
some stations, therefore ycur st2,t i on may not 
contain the full complement of logi c catds on 
the exhibit. 

The prog~am e::-iergi zes eacn 01J.tpu-t r elay, 
one relay at a time, i11 the s,u to mode . Utili­
zing a special test jur-J.p~r cc1ble:, the co:r1tacts 
of the output relay energize aJ1 i nput relay 
coil. The program ~ecords the closed or opsn 
cont.act of the -~..:1.put relay . A ciefecti ve relay 
or logic c i:rc-:.ii.t, ca:.'1 be easily identif:Led arid 
repaired. 



;,, 

STATION 
APPLICABLE 

All 

All 

All 

All 

2. 

The program is modified through the teletype keyboard 
as follows: 

As each number is typed, the program will print the 
channels under test. 

TABLE 1 

TYPE CHARACTER PROGR.AJ.vI MODIFIED FOR 
TESTING AS FOLLOWS 

1 Test input chan. 46 with 

2 Test input chan. 47 wfth 

3 Test input chan. 50 with 
Bits 8-15. 

4 Test input cha.ri. 50 with 
Bits 0-7. 

output 

output 

output 

output 

cha.i.'1. 44. 

chan. 45. 

chan. 46, 

chan. 46., 

Sta. 191-199 & 113 5 Test input cha.vi. 51 with output chan. 44. 

Sta. 167, 168, 

Station 

Station 

.A.ll 

All 

All 

All. 

169 & 

169 & 

169 & Chicago r' 
0 

Chicago 7 

Chicago 8 

L 

C 

H 

G 

p 

Test input ch.an. 51 with output Chall. IJ.•"'7 , I • 

Test input chan$ 52 with output e:han. 50. 

Test input chan. c:;~ 
,,j with output chan. 51. 

Convert from auto mode to LCS mode. Select 
bit nwnber by setting corresponding control 
switch. 

Convert from LCS to auto mode. 

Program will halt on detecting an error 
and display the bit under test in the "A" 
Accumulator cind the error in the rr3 11 Accu­
mulator. 

Inhibit halt on error. 

Print test results. 



1. 

To corn...rnence testing: · proceed as follows: 

Remove 6, I/0 cables connected to Pl, P2, P3, P5, F6 
and P7, from the rear of input a..11.d output relay panel. 
The cable connectors are laoeled as follows: 

Input channels 
46, 47 and bits 
8-15 of ch. 50 

Output channels 
44, 45 and bi.ts 
3-15 of ch. 46 

Input cha..'l11.1els 
50 bits 0-7, plus 
ch. 51, 52 

Output channels 
46 ~its 0-7, plus 
ch. 47, 50 

Input Relay Pane 

Input channel 5 3 

Output Relay Pane 

Output channel 51 

2. Connect the special jumper cable as follows: 

For Station. 
191-199 & 113 

Jl 

J2 

For St2-1,ti0n 
.167, 168, 169 & Chicago 

r..rhe jumper cable connecto:rs are labeled J-l-tT3 as shmm above. 



a. Connect Jl to Pl and J2 to P5 for first sequence of tests. 

b. Corh~ect the DC leads to 24 volts as labeled. 

c. Start program. at location 1 6000. 

3. Press Number 1 on teletype keyboard. The following message 
will be typed. 

Test Input Ch. 4-6, Output Ch. 44. 

The program will test the 16 I/0 rela:vs associated with these 
channels until a program change is made through the teletype keyboa.r-d. 

To print log of tests press the letter i,prr on teletype. 

By typing the number 2 on the teletype keyboard (refer to Table 1) 
tests . can be made for input channel 47, with output channel 45. 

By t~/ping the number 3, tests can be made for input char.:.nel 50 
with output channel 46, bits 8-15. The test jumper cable must be 
changed to test remaining channels as follows: 

4. For Station 191-199 and 113 

a. Remove Jl from Pl. 

b. Connect J3 to F2. 

c. Press number 5 on teletype keyboard to test input channel 
51 with output cha.~nel 44. Following the completion of 
this test; 

d. Remove J3 from P2. 

e. Connect Jl to P2. 

f. Move J2 to P6. 

g. ?ress number 4 on teletype keyboard to test input char1...r1el 50 
with output channel 46, bits 0-7. 

5. For Station 167, 168, 169 & Chicago 

a. Remove Jl from Fl. 

b. Connect Jl to P2. 

c. Remove J2 from P5. 

d. Connect J2 to P6. 



5. 

Test remaining chari..nels as listed in Table 1. 

Please note that Station 169 utilizes input channel 53 and 
output channel 51. To test these channels the ju..mper cable must 
be moved to P3 and P7 respectively. 

DETAIL OF PROGRAM MODIFICATION THROUGH TELETYPE KEYBOARD 

L = Load Control Switch Mode 

In this mode, one or more relays may be tested at one time. 
The "A11 Accumulator will always display the bit position (relay) 
under test and the 11B11 Accumulator will display the results of 
the test. This mode is very useful in diagnosing a problem or 
testing a suspected faulty input or output operation. 

Important Note: An output relay, once energized, will remain 
energized until you reset the bit for that relay or master clear 
the computer. 

C = Auto Mode 

This mode automatically tests each relay of the channel selected 
from Table 1. Each relay is tested individually at approximately 
½ second intervals for an open or closed condition. The results 
of each relay test is stored in a table. 

H Halt 

By typing the letter 11 HT! the program will halt on detecting an 
error aJ1.d will display the bit under test in the nA11 Accumulator 
and the error .in the ''B'' Accumulator. 

G = Inhibit Halt on Error 

Typing the letter 1'G 11 will inhibit the program from halting on an 
error. 

P Print 

By typing the letter 11P 11 the _program. will print the results of the 
test from the auto mode only. A sample of print-out is attached. 

If a character is printed other than those listed in Table 1, the 
program will print 11 Invalid Request !t. 

The progi--am will normally operate in th~ auto mode a....-1.d ·will not halt 
on an error after the initial loading of program. To change this 
mode of operation, type the characters described above. 



lFl 
A 

lFl 
B 

1F2 
A 

1F2 
C 

INPUT-OUTPUT CONTROLLER INTERFACE UNIT 

15 14 13 12 11 10 9 8 7 6 

83142 83142 83142 8314c 83142 83142 8314c 8314c 83142 83142 
-005 -005 -005 -005 -00'.; -005 -006 -OOE -006 -006 

0-7 8-15 0-7 8-15 0-7 8-15 0-7 8-15 0-7 8-15 

Ch50 Ch50 Ch46 Ch46 Ch44 Ch44 Ch42 Ch42 Ch40 Ch40 
51 51 47 47 

I 45 45 43 41 41 
Word Output Unit 

15 14 13 12 11 10 9 8 7 6 

83150 83150 83150 83150 83150 83150 83150 8315c 8315c 83150 
-llD -llD -llD -llD -3D -3D -3D -3D -3D -3D 

0-7 8-15 0-7 8-15 0-7 8-15 0-7 8-15 0-7 8-15 

50-51 50-51 46-47 46-47 1+4-45 44-45 43 42-43 40-41 40-41 

Word Input Unit 

12 11 10 9 8 7 6 5 

100011 100011 100011 100011 100011 100011 100011 100011 

Input 
Relay 

0-7 I 8-15 0-7 8-15 0-7 8-15 0-7 8-15 
53 53 52 52 51 51 50 50 

12 11 10 9 8 7 6 5 

100012 100012 100012 100012 100012 100012 100012. 100012 
Output 
Relay 

0-7 8-15 0-7 8-15 0-7 8-15 0-7 8-15 
51 51 50 50 47 47 46 46 

EXHIBIT NO. 3 

5 4 3 2 1 
; 
i 

5 4 3 2 1 

83160 83160 83161 83137 
8 Bit 8 Bit Sync Unit 
Term Term Logic Decode: 

0-7 8-15 

! 

,r. 

4 3 2 1 

100011 100011 100011 100011] 
l 

' 0-7 8-15 0-7 8-15 

47 47 46 46 ; 
l 

4 3 2 1 
-· -

100012 :100012 100012 100012 
! 

0-7 8-15 0-7 8-15 

45 45 44 44 



~ 

( 

. ,,,., 
.;__.1.., 

2J 
07156 00107 

T:_T~N OFF Si,!1 TCH S l t.JEXT TO r:TATCH DOG ~2LAY. 
u:··J?L0G DIS?L;\' RSLA~r,. Cl;R:JS ~·~ .. StJ\7~ :J.t;TCl-i D1JG ~~LAY. 
?7.ZS3 TH:= IJtJ>'l3ER ON TTY !13SIG~'ED TO THE C-L~tfoJSL FO?, TZST. 

TZST L'JPT_!T CH 46 ... OT.JT?UT CH .44 

2 
TEST INPUT CH 47_. OUT?UT CH 45 

3 
T:::.ST IN CH 50 OUT CH 46 BITS 8-15 

TEST I~ CH 50 OUT CH 46 BITS 0-7 

5 
TEST IIJ?UT CH 51 ... OUTPUT CH 44 

6 

.-, 
I 

Ii:✓PUT 51 ., 'JUT?UT CH 47 

TEST IN?~T CH 52 ... ~UTPUT CH 50 

TEST LJ? 7JT CH 53 ... OU'::"?UT CH 51 

9 

I~?UT CH 46 ... OUTPUT CH 44 

0 

TOTAL T2STS = 00009 

31T GOOD TE:STS 
:J ;)0009 
1 00009 
2 00009 
3 00009 
4 00009 
s ,J 00 09 
s 00009 
7 00009 
3 00009 
,-, 00005 
1,..,, 
• J 00003 
l l J000.3 
12 00003 
l 3 00008 
1 -4 00002 
l 5 00808 



;ft/PUT RIID OUTPUT RELlf'7 C/JRD 
LOC-Fl110N.S 

~I (i I.A f< E. :J:. 

IIIPLI.T ffELAY UNIT 

,,, l3 I 2., ' r /() q 8 7 & 5 4 .3 

1-r I 
I I f 

C C C C t:, C 
1~1 I I I I L 

H H H ,., 
I I I H H 

ITI 
I I I 

I I I I I ' ~ 
,, 

IL I I e B B s B I I 
101 I I I I . I I I I ' I I 

l I I l -r -r ,- ,- r 
tC I I I ' 

I 

! I 
I ·.s I I I I I I I 

0 8 0 8 0 
• • ,., ' . • 
'1 /5 rt I.G 

OUTPI.A-r ~£LAY UNIT 

ll/- f.3 /2. I I ID 'I . 6 7 '- .5 4 .3 

:r1 I I I a C C C C C 

1s1 I I H H H H H H 
I I 1-rl I f 1 

I'- I I 
I I I 8 8 ~ 8 e 8 

I I I I I I I 

l~I ~ T T T ,- -r -r 
I I I 

I 
0 8 0 8 ' I I • . 7 I 

7 ,s 

(COIYN"E'CT .JU/'1/PER C/981.E. BE"TWE£H &ARO 
kr LOCA'1"1~Jt/ II/- AIID ~oN'N6&-rER C,'18J,E,, 
~/i'()h'I C>IANNE.J. N(). AND .sw,-,-c1-1 Pl:JSl4r'J(J,/ 
UNDERTEs-r. 

2 I 
JF2., 

C C 
H H 

~ ' s " I I 
r -,-
0 8 • • ,,, I 

2, I 
·1FZ 

C C 
H H 

'f4 
8 s 

' I 

T T 

B • 



BiT Jl11 

- 5 -

WIF?/Ntl, 1)1A,R.Am OF IIIPU, AND OUTPUT 
te'Et.AyC,qR0.7N'CJ,UOJNt-, Jum-PE.R ~ABJ.E. 

,:-, ' lA R. E .ll 

OUT. 
7,'5' /8 __ _ 

· 2 /0 
) 

9 
8 

7 
(:, 

3 

- .,.. 
J'2 t/DC 

ls, 

30 

32 

/0 

13 

3 



0001 
0002 
0003 
0004 
0005 
0006 
0007 
000 8 

· 000 9 
0010 
0011 
0012 
0013 
0014 
0015 
0016 
0017 
0018 
0019 
0020 
0021 
0022 
0023 
0024 
0025 
0026 
0027 
002 8 
002 9 
0030 
0031 
0032 
0033 
0034 
0035 
0036 
0037 
0038 
003 9 
0040 
0041 
0042 
0043 
0044 
0045 
0046 
0047 

004 8 
0049 
0050 
0051 
0052 
0053 
0054 
0055 
0056 

- 6..; 

******************************************** 
* CARL L ThOtv:PSON * 
* C Ot-'1t-.UN !CAT rm.;s !) IV IS I ON * 
* NATU~AL GAS PIPELINE C Ot-PANY OF ANER lCA * 
* BEAT:q ICE., M::BRAS hA 6 8310 * 
* * * TEST OUTPUT AtD It-.PUT LOG IC * * JU NE 6 ., 1 9 7 4 * 
******************************************** 

.REL 00000 00000000 
OOOOOAOOOOOOOO 
00001, 0 1040000 
00002 00170143 
00003 01077774 
00004 03100364 
00005 01077770 
00006 03100366 
00007 01100367 
00010 03100356 
00011 01100370 
00012 03100357 
00013 12100276 
00014 02077736 
00015 01500443 Al 
00016 12100335 
00017 00000026 
00020 11100015 
00021 02100662 
00022 12100330 
00023 12100342 
00024 12100276 
00025 02077771 
00026 0150045.1 A3 
00027 12100335 
00030 00000026 
00031 11100026 
00032 02100705 
00033 12100330 
00034 12100342 
00035 12100276 

24 
STRT LAA ='040000 

!DENT IFY # 24 CARD ?Ut·l;l-. 
TURN SYSTEh ON 

0 0 0 3 .6 0 2 0 7 7 7 7 1 
0003~ 01500460 A4 
00040 12100335 
00041 00000026 
00042 1 1 1O'J037 
00043 02100716 
00044 12100330 

00045 12100342 
00046 12100276 
00047 02077771 
00050 01500467 AS 
00051 12100335 
00052 00000026 
00053 11100050 
00054 02100740 
00055 12100330 

AOP 
LAA 
STA 
LAA 
STA 
LAA 
STA 
LAA 
STA 
SPB 
LBA 
LAA 
SP9 
lBS 
aqu 
LBA 
S?B 
SPB 
S?B 
LBA 
LAA 
SPB 
IBS 

BRU 
LBA 
SPB 
SPB 
SP:S 
LBA 
LAA 
SPB 
ms 
BRU 
lBA 
SPB 

5?3 
SPB 
LBA 
LA.A 
SPB 

. IBS 
DRU 
lBA 
SPB 

'43 .,u 
=-4 
CNT6 
=-6 
CNT8 
Tl 
CNTA 
T2 
CNTB 
CRLF 
=-34 
t-iS GA +3 4 ., 1 
TTY 

Al 
STRZ 
t•ASh 
SUB 

·CRLF 
=-7 
t-1S GC +7, 1 
TTY 

A3 
· AC 

t-'.AS h 
SUB 
CRLF 
=-7 
tv,SGD +7., 1 
TTY 

A4 
AI 
t-'.!A.S h 

SUB 
cnLF 
=-7 
I-iSGE +7 ~ 1 
TTY 

AS 
SU 
t-~SK 

CNT FOR FINAL TEST 

SUBR F/TEST SPECIFIC Ch 

START ADDR SUBROUTil.IE 
CLEAR STA::lT ADDRESS 
co~v 3 DIGIT ADDRESS 3/0 

AOP 46,W AT 15XXX 

LOCATION AOP 46,W 
CLR ADDRESS OF _AOP 46~W 
CONV 3 DIGIT ADDRESS BID 

AIP 5liW AT lSXXX 

LOCATION OF AIP 51~w 
CLEA~ ADDRESS OF AIP 51 

COt\:V 3 DIG IT ADDRESS BID 

SW ITCH TEST AT 1 SXXX 

LOCATION OF SWITCh TEST 
CLEAR ADDR OF SW TEST 
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l 

0001 ************************************************* 
0002 * 1/0 CONTROLLER DIAGNOSTIC 
0003 * 
0004 * 1 = AOP 44., AIP 46 Pl-PS 
0005 * 2= AOP 45., AIP 47 Pl-PS 
0006 * 3= AOP 46..1 AIP 50 BITS 8-15 Pl-PS 
0007 * 4= AOP 46.1 AIP 50 BITS 0-7 P2-P6 
0008 * 5= AOP 44., AIP 51 P2-PS 
0009 * 6= AOP 47., AIP 51 P2-P6 
0010 * 7= AOP so., AIP 52 P2-P6 
001-1 * 8= AOP 51., A.IP 53 P3-P7 
0012 * C=CLEAR LCS MODE 
0013 * G=INHIBIT HALT ON ERROR 
0014 * H=HALT PROGRAM ON EROR • 'A' '=OK ' '8' '=ERO R 
0015 * L=LCS..1 TEST BIT WITH CONTROL PANEL SWITCH 
0016 * P=PRINT TEST RESULTS 
0017 * PREPARED BY CARLL THOMPSON 4-15-76 ./~ 
0018 ********************************************'**** 
0019 00000 00000000 REL 
0020 00000 00130600 PIE 
0021 00001 00010001 DATA '10001 
0022 00002 00130101 CEU 1 ., W 
0023 00003 00062000 DATA '62000 
0024 00004 01100576 LAA TTY! 
0025 00005 03300617 STA* 1016 
0026 00006 01040000 LAA ='40000 TRN SYS ON 
0027 00007 00170143 AOP •43.,w 
0028 00010 12100557 SPB CLIR 
0029 00011 01101111 LAA ZERO 
0030 00012 00000022 SAZ 
0031 00013 11100042 BRU BEGN 
0032 00014 12100433 SPB CRLF 
0033 00015 12100433 SPB CRLF 
0034 00016 02077752 LBA =-22 NXT 18 PRNT PRELIMINARY 
0035 00017 01501023 LA.£\ TBLH+22,l INSTRUCTIONS 
0036 00020 12100426 SPB TTYO 
0037 00021 00000026 !BS 
0038 00022 11100017 BRU *-3 
0039 00023 12100433 SPB CRLF 
0040 00024 02077747 LBA =-25 
0041 00025 01501054 LAA TBLH+47.1l 
0042 00026 12100426 SPB TTYO 
0043 00027 00000026 IBS 
0044 00030 11100025 BRU *-3 
0045 00031 12100433 SPB CRLF 
0046 00032 02077743 LBA =-29 
0047 00033 01501111 LAA TBLH+76., 1 



0048 00034 12100426 SPB TTYO 
0049 00035 00000026 IBS 
0050 00036 11100033 BRU *-3 
0051 00037 12100433 SPB CRLF 
0052 00040 01000001 LAA =1 TYPE INSTR 1 TIME ONLY 
0053 00041 03101111 STA ZERO 
0054 00042 00000033 BEGN NOP 
0055 00043 00000033 NOP 
0056 00044 11100043 BRU *-1 
0057 00045 00000033 NOP 
0058 00046 00000033 STRT NOP 
0059 00047 00130001 CEU 
0060 00050 00062000 DATA '62000 
0061 00051 00000033 NOP 
0062 00052 01040000 LAA ='40000 
0063 00053 00170143 AOP '43,W 
0064 00054 02077760 LBA LBA =-16 OR LBA=-8 
0065 00055 01000001 LAA =1 
0066 00056 05100621 AMA TBLA NO OF TESTS 
0067 00057 03100621 STA TELA 
0068 00060 01500666 LAA LAA BITS+16,1 
0069 00061 00000033 AGAN NOP OR LCS 
0070 00062 03101155 STA CHEK 
0071 00063 00170144 AOP AOP '44,W 
0072 00064 00000033 NOP 
0073 00065 14101114 IMS NEGl 
0074 00066 11100065 BRU *-1 
0075 00067 00000033 NOP 
0076 00070 00170346 AIP AlP '46,W 
0077 00071 03101113 STA TEMP 
0078 00072 00000033 NOP OR BRU LOGS F/LGS 
0079 00073 01101155 LAA CHEK 
0080 00074 15101113 CMA TEMP 
0081 00075 11100077 BRU *+2 
0082 00076 11100100 BRU *+2 
0083 00077 11100104 BRU EROR 
0084 00100 01000001 LAA =l 
0085 00101 05500642 AMA AMA TBLB+ 16, 1 
0086 00102 03500642 STA STA TBLB+ 16, 1 STORE GOOD TSTS 
0087 00103 1 1 1 00 1 1 2 BRU DLY 
0088 00104 04100615 EROR STB CNTO 
0089 00105 02101113 LBA TEMP EROR 
0090 00106 00000033 HALT NOP OR HALT F/H 
0091 00107 02100615 LBA CNTO 
0092 00110 00000033 NOP 
0093 00111 00000033 NOP 
0094 00 112 00000033 DLY NOP 



0096 00 l 14 00000026 lBS 
0097 00115 11100060 BRU LA.!\ 
0098 00116 11100046 BRU STRT RE-STRT TST 
0099 00117 00000033 LOCS NO? USED F/LCS ONLY 
0100 00120 01040000 LAA ='40000 
0101 00121 00170143 AOP '43,W 
0102 00122 02101113 LBA TEMP 
0103 00123 01101155 LAA CHEK 
0104 00124 15101113 CMA TE~iP 
0105 00125 11100127 BRU *+2 
0106 00126 11100132 BRU *+4 
0107 00127 00000033 NOP 
0108 00130 00000033 HOLT NOP OR HALT F/H 
0109 00131 00000033 NOP 
0 1 10 00132 14101112 IMS NTHO 
0 1 1 l 00133 11100132 BRU *-1 
0 1 12 00134 1 1 100060 B:tU LAA 
0 l 13 00135 25400000 TTYR DAG ** 
0 1 1 4 00136 12100433 SPB GRLF 
0 1 15 00137 00170301 AIP 1., W 
011 6 00140 03100577 STA CNTA 
0 1 1 7 00141 00001016 LSL 8 
0 l 18 00142 00170101 AOP 1., W 
0 1 1 9 00143 12100433 SPB CRLF 
0120 00144 01100577 LAA CNTA 
0121 00145 15000314 CMA ='314 L=LCS 
0122 00146 11100150 BRU *+2 
0123 00147 11100220 BRU LCSS 
0124 00150 15000303 CMA = 1 303 C=CLEAR LCS MODE 
0125 00151 l 1 100 1 53 BRU *+2 
0126 00152 1 110022 5 BRU CLER 
0127 00153 l 5000320 CMA ='320 P=PRINT TSTS 
0128 00154 11100156 BRU *+2 
0129 00155 11100215 BRU PRNT 
0130 00156 15000307 CMA ='307 G=GO 
0131 00157 11100161 BRU *+2 
0132 00160 11100231 BRU GO 
0133 00161 15000310 CMA ='310 H=HALT 
0134 00162 11100164 BRU *+2 
0135 00163 11100235 BRU STOP 
0136 00164 l 5000261 CMA ='261 =1 AO? 44., AIP 46 
0137 00165 11100167 BRU *+2 
0138 00166 11100241 BRU ONE 
0139 00167 15000262 CMA ='262 =2 AOP 45., AIP 47 
0140 00170 11100172 BRU *+2 
0141 001 71 11100252 BRU TOO 
0142 00172 15000263 CMA ='263 =3 AO? 46., AIP 50 0-7 
0143 00173 11100175 BRU *+2 

) 



0144 00174 · 11100263 BRU THRE 
0145 00175 15000264 CMA ='264 =4 AOP 46., AIP 50 8-15 
0146 00176 11100200 BRU *+2 
0147 00177 11100276 BRU FOUR 
0148 00200 15000265 CMA ='265 =5 AOP 44., AIP 51 
0149 00201 11100203 BRU *+2 
0150 00202 11100315 BRU FIVE 
0 l 51 00203 15000266 CMA ='266 =6 AO? 47, AIP 51 
0152 00204 11100206 BRU *+2 
0153 00205 11100326 BRU SIX 
0154 00206 15000267 CMA ='267 =7 AOP so., AIP 52 
0155 00207 11100211 BRU *+2 
0156 00210 11100337 BRU SEVN 
0157 00211 15000270 CMA ='270 =8 AOP 51., AIP 53 
0158 00212 11100214 BRU *+2 
0159 00213 11100350 BRU EGHT 
0160 00214 11100411 BRU INVL INVALID REQUEST 
0161 00215 01101122 PRNT LAA CNTS DAG PRIT 
0162 00216 03100135 ST.A TTYR 
0163 00217 11100423 BRU TOI+3 
0164 00220 01101115 LCSS LAA LCS 
0165 00221 03100061 STA AGAN 
0166 0 02 22 0 110 1 1 1 6 LAA BRU 
Ql67 00223 03100072 STA AIP+2 
0168 00224 11100420 BRU TOI 
0169 00225 01100616 CLER LAA NOP 
0170 00226 03100072 STA AIP+2 
0171 00227 03100061 ST.A AGAN 
0172 00230 1 1 l 00420 BRU TOI 
0173 00231 01100616 GO LAA NOP 
0174 00232 03100106 STA HALT 
0175 00233 03100130 STA HOLT 
0176 00234 1 l l 00420 f BRU TOI 
0177 00235 00000003 STOP CLA 
0178 00236 03100130 STA HOLT 
0179 00237 03100106 STA HALT 
0180 00240 11100420 BRU TOI 
0181 00241 01100607 ONE LAA CNTI AO? 44 
0182 00242 03100063 STA AO? 
0183 00243 01100610 LAA CNTJ AIP '46,vl 
0184 00244 03100070 STA AIP 
0185 00245 01101133 LAA OU4 OUT CH 44 
0186 00246 03100735 STA TBLE+14 
0187 00247 01101144 LAA IN6 IN CH 46 
0188 00250 03100726 STA TBLE+7 
0189 00251 11100372 BRU ALL TST 16 BITS 
0190 00252 01100600 TOO LAA CNTB AOP 45 
0191 00253 03100063 STA .A.OP 



0192 00254 0 1 l O O 60 1 LAA CNTC AIP '47., W 
0193 00255 03100070 STA AlP 
0194 00256 01101134 LAA ous OUT CH 45 
0195 00257 03100735 STA TBLE+l4 

l 0196 00260 01101145 LAA IN7 IN CH 47 
0197 00261 03100726· STA TBLE+7 
0198 00262 11100372 BRU ALL TST l 6 BITS 
0199 00263 01100602 THRE LAA CNTD AOP 46 8-15 
0200 00264 03100063 STA AOP 
0201 00265 01100603 LAA CNTE AIP 50 8-15 
0202 00266 03100070 STA AI? 
0203 00267 01101146 LAA CNT2 8- F/BIT 
0204 00270 03100715 STA TBLD+15 TST IN CH OUT CH BIT 0-0 
0205 00271 01101147 LAA CNT3 15 F/BIT 
0206 00272 03100716 STA TBLD+l6 
0207 00273 01101117 LAA CNTP LAA BITS+l6.,l 
0208 00274 03100060 STA LAA 
0209 00275 11100361 BRU PART 
0210 00276 0 110 1 l 50 FOUR LAA CNT4 AOP 46 0-7 
0211 00277 03100063 STA AOP 
0212 00300 01101151 LAA CNT5 AIP 50 0-7 
0213 00301 03100070 STA AIP 
0214 00302 01101152 LAA CNT6 0- ·F /BIT 
0215 00303 03100715 STA TBLD+lS TST IN CH OUT CH BIT 0-0 
0·216 00304 01101153 LAA CNT7 7 SPC F/BI T 
0217 00305 03100716 STA TBLD+l6 
0218 00306 01101154 LAA CNT8 LAA BITS+8.,1 
0219 00307 03100060 STA LAA 
0220 00310 01100605 LAA CNTG AMA TBLB +8, l 
0221 00311 03100101 STA AMA 
0222 00312 01100606 LAA CNTH STA TBLB+8.,1 
0223 00313 03100102 STA STA 
0224 00314 11100361 ' BRU PART 
0225 00315 01101124 FIVE LAA CNTU AOP 44 
0226 00316 03100063 STA .A.OP 
0227 00317 01101125 LAA CNTV AlP 51 
0228 00320 03100070 STA AIP 
0229 00321 01101133 LAA OU4 OUT CH 44 
0230 00322 03100735 STA TBLE+ 14 
0231 00323 01101141 LAA INl IN CH 51 
0232 00324 03100726 STA TBLE+7 
0233 00325 11100372 BRU ALL TST 16 BITS 
0234 00326 01101126 SIX LAA CNTW AOP 47 
0235 00327 03100063 STA AOP 
0236 00330 01101125 LAA CNTV AIP 51 
0237 00331 03100070 STA .A.IP 
0238 00332 01101136 LAA OU7 OUT CH 43 
0239 00333 03100735 STA TBLE+14 



0240 00334 01101141 LA.A INl IN CH 51 
0241 00335 03100726 STA TBLE+7 
0242 00336 11100372 BRU ALL TST 1 6 BITS 
0243 00337 01101127 SEVN LAA CNTX AOP 50 ,,,,-------,, 

0244 00340 03100063 STA AOP 
0245 00341 01101130 LAA CNTY AIP 52 
0246 00342 03100070 STA AIP 
0247 00343 01101137 LAA OU8 OUT CH 50 
0248 00344 03100735 STA TBLE+14 
0249 00345 0 l 10 l 142 LAA IN2 IN CH 52 
0250 00346 03100726 STA TBLE+7 
0251 00347 11100372 BRU ALL TST 16 BITS 
0252 00350 01101131 EGHT LAA CNTZ AOP 51 
0253 00351 03100063 STA AOP 
0254 00352 01101132 LAA CNTl AIP 53 
0255 00353 03100070 STA AIP 
0256 00354 01101140 LAA OU9 OUT CH 51 
0257 00355 03100735 STA TBLE+l4 
0258 00356 01101143 LAA IN3 IN CH 53 
0259 00357 03100726 STA TBLE+7 
0260 00360 11100372 BRU ALL TST 1 6 BITS 
0261 00361 00000033 PART NOP 
0262 00362 01100604 LAA CNTF LBA=-8 
0263 00363 03100054 STA LBA LBA=-8 
0264 00364 02077757 LBA ==-1 7 
0265 00365 01500717 LAA TBLD+l7,1 
0266 00366 12100426 SPB TTYO 
0267 00367 00000026 IBS 
0268 00370 11100365 BRU *-3 
0269 00371 11100420 BRU TOI 
0270 00372 00000033 ALL NOP 
0271 00373 01100612 LAA CNTL STA TBL8+16,l 
0272 00374 03100102 STA STA 
0273 00375 01100611 LAA CNTK AMA TBLB+ 16, l 
0274 00376 03100101 STA AMA 
0275 00377 01100614 LAA CNTN LBA=-16 
0276 00400 03100054 STA LBA 
0277 00401 01101117 LAA CNTP LAA BITS+l6,1 
0278 00402 03100060 STA LAA 
0279 00403 02077761 LBA ==-1 5 
0280 00404 0150073 6 LAA TELE+ 1 5., l TST IN CH XX OUT CH XX 
0281 00405 12100426 SPB TTYO 
0282 00406 00000026 IBS 
0283 00407 11100404 BRU *-3 
0284 00410 11100420 BRU TOI 
0285 00411 12100433 INVL SPB CRLF 
0286 00412 02077770 LBA =-8 
0287 00413 01500676 LAA TBLC+8., 1 INVALID REQ 



0288 00414 12100426 SPB TTYO 7 
0289 00415 00000026 IBS 
0290 00416 11100413 BRU *-3 
0291 00417 11100423 SRU TOI+3 
0292 00420 12100557 TOI SPB CLIR 
0293 00421 01100613 LAA CNTM BRU TO STRT 
0294 00422 03100135 STA TTYR 
0295 00423 12100433 SPB CRLF 
0296 00424 00000035 TOI 
0297 00425 11300135 BRU* TTYR 
0298 00426 00000000 TTYO HLT 
0299 00427 00170101 AOP 1., 'W 
0300 00430 00001016 LSL 8 
0301 00431 00170101 AOP 1., W 
0302 00432 11300426 BRU* TTYO 
0303 00433 00000000 CRLF HLT 
0304 00434 00170501 MOP 1., W 
0305 00435 00106400 DATA '106400 
0306 00436 00170501 MOP 1., W 
0307 00437 00105000 DATA '105000 
0308 00440 11300433 BRU* CRLF 
0309 00441 00000000 TSTS HLT CONV OCTAL TO DEC 
0310 00442 04101113 STB TEMP 
0311 00443 00000005 TAB 
0312 00444 01077773 LAA =-5 
0313 00445 03100615 STA CNTO 
0314 00446 00000003 CLA 
0315 00447 11100452 BRU *+3 
0316 00450 00000003 CLA CLA 
0317 00451 07000012 MPY =10 
0318 00452 10023420 DIV =10000 
0319 00453 05000260 AMA ='260 
0320 00454 00001016 LSL 8 
0321 00455 00170101 AOP 1., W 
0322 00456 14100615 IMS CNTO 
0323 00457 11100450 BRU CLA 
0324 00460 02101113 LBA TEMP 
0325 00461 11300441 BRU* TSTS 
0326 00462 00000000 BINO HLT ARRANGE AND OPT BIT NO 
0327 00463 04101113 STB TEMP 
0328 00464 00000005 TAB 
0329 00465 00000003 CLA 
0330 00466 01101120 LAA CNTQ F/PRNT 0-9 BITS 
0331 00467 00000022 SAZ 
0332 00470 11100472 BRU *+2 
0333 00471 1 1 100 50 5 BRU TWO F/PRINT 10-15 BITS 
0334 00472 00000003 CLA 
0335 00473 00001513 FLL 13 



0336 00474 05000260 ANA ='260 
0337 00475 0000 l 0-1 6 LSL 8 
0338 00476 00170101 AOP 1., W 
0339 00477 0017050 1 MOP 1., W 
0340 00500 00120000 DATA '120000 
0341 00501 14101120 IMS CNTQ 
0342 00502 00000033 NOP 
0343 00503 02101113 LBA TEMP 
0344 00504 11300462 BRU* BINO 
0345 00505 00001513 TT.ilO FLL 13 PRNT BITS 10-15 
0346 00506 05000260 AMA ='260 
0347 00507 00001016 LSL 8 
0348 00510 00170101 AOP 1., W 
0349 00511 00000313 FLL 3 
0350 00512 05000260 AMA ='260 
0351 00513 00001016 LSL 8 
0352 00514 00170101 AOP 1., 'W 
0353 00515 02101113 LBA TEMP 
0354 00516 11300462 BRU* SINO 
0355 00517 00000033 PRIT NOP 
0356 00520 02077771 LBA =-7 
0357 00521 01500745 LAA TBLF+7,l PRNT HEADING OF TBLF 
0358 00522 12100426 SPB TTYO 
0359 00523 00000026 !BS 
0360 00524 11100521 BRU *-3 
0361 00525 01100621 LAA TBLA TOTAL TSTS 
0362 00526 12100441 SPB TSTS 
0363 00527 12100433 SPB CRLF 
0364 00530 12100433" SPB CRLF 
0365 00531 02077770 LBA =-8 
0366 00532 01500755 LAA TBLG+8., 1 BIT GOOD TST 
0367 00533 12100426 SPB TTY0 
0368 00534 00000026 !BS 
0369 00535 11100532 BRU *-3 
0370 0053·6 12100433 SPB CRLF 
0371 00537 01077766 LAA =-10 
0372 00540 03101120 STA CNTQ =-10 F/B-lTS 0-9 
0373 00541 01077760 LAA =-16 
0374 00542 03101121 STA CNTR 
0375 00543 01500755 MORE LAA TBLI,1 CHAN NO 
0376 00544 12100462 SPB BINO 
0377 00545 12100566 SPB SPCS 
0378 00546 01500622 LAA TBLB,l GOOD TSTS 
0379 00547 12100441 SPB TSTS 
0380 00550 12100433 SPB CRLF 
0381 00551 00000026 !BS 
0382 00552 00000033 NOP 
0383 00553 14101121 IMS CNTR 



9 
0384 00554 11100543 BRU MOR2: 
0385 00555 12100557 SPB CLIR 
0366 00556 11100046 BRU STRT 
0387 00557 00000000 CLIR HLT 
0388 00560 02077757 LBA =-17 
0389 00561 00000.003 CLA 
0390 00562 03500642 STA TBLA+l 7, 1 CLR TST TBLE 
0391 00563 00000026 IBS 
0392 00564 11100562 BRU *-2 
0393 00565 11300557 BRU* CLIR 
0394 00566 00000000 SPCS HLT 5 SPACES 
0395 00567 01077773 LAA =-5 
0396 00570 03101123 STA CNTT 
0397 00571 01020000 LAA ='120000 
0398 00572 00170101 AOP 1 > W 
0399 00573 14101123 IMS CNTT 
0400 00574 11100571 BRU *-3 
0401 00575 11300566 BRU* SPCS 
0402 00576 35400135 TTY! DAC TTYR 
0403 00577 00000000 CNTA DATA 0 
0404 00600 00170145 CNTB DATA '170145 
0405 00601 00170347 CNTC DATA '170347 
0406 00602 00170146 CNTD DATA '170146 
0407 00603 00170350 CNTE DATA '170350 AIP CH 50 
0408 00604 02077770 CNTF LBA =-8 
0409 00605 05500632 CNTG AMA TBLB+8, 1 
0410 00606 03500632 CNTH STA TBLB+8., l 
0411 00607 00170144 CNTI DATA ' 170144 
0412 00610 00170346 CNTJ DATA '170346 
0413 00611 05500642 CNTK AMA TBLB+16,1 
0414 00612 03 500 642 CNTL STA TBLB+ 16, 1 
0415 00613 35400046 CNTM DAC STRT 
0416 00614 02077760 CN,:ON LBA =-16 
0417 00615 00000000 CNTO DATA 0 
0418 00616 00000033 NOP NOP 
0419 00617 00001016 1016 DATA I 101 6 
0420 00620 00000000 HLT HLT 
0421 00621 00000000 TBLA DATA 0 NO OF TSTS 
0422 00622 00000024 TBLB BSS 20 STORE GOOD TSTS 
0423 00646 00100000 BITS DATA '100000,'40000,'20000,'10000, '4000 
0423 00647 00040000 
0423 00650 00020000 
0423 00651 00010000 
0423 00652 00004000 
0424 00653 00002000 DATA •2000., '1000, '400, '200, '100, '40, •20., '10 
0424 00654 00001000 
0424 00655 00000400 
0424 00656 00000200 



/0 
0424 00657 00000100 
0424 00660 00000040 
0424 00661 00000020 
0424 00662 00000010 
0425 00663 00000004 DATA 4., 2., l 
0425 00664 00000002 
0425 00665 0000000.1 
0426 00666 00144716 TBLC DATA ''INVALID REQUEST'' 
0426 00667 00153301 
0426 00670 00146311 
0426 00671 00142240 
0426 00672 00151305 
0426 00673 00150725 
0426 00674 00142723 
0426 00675 00152240 
0427 00676 00120324 TBLD DATA . ' TEST IN CH 50 OUT CH 46 BITS 0-7'' 
0427 00677 00142723 
0427 00700 00152240 
0427 00701 00144716 
0427 00702 00120303 

· 0427 00703 00144240 
0427 00704 00132660 
0427 00705 00120317 
0427 00706 00152724 
0-427 00707 00120303 
0427 00710 00144240 
0427 00711 00132266 
0427 00712 00120302 
0427 00713 00144724 
0427 00714 00151640 
0427 00715 00130255 
0427 00716 00133640 . 
0428 00717 00152305 TBLJ:: DATA ' 'TEST INPUT CH 46., 0 UTPUT Crl 44 • ' 
0428 00720 00151724 
0428 00721 00120311 
0428 00722 00147320 
0428 00723 00152724 
0428 00724 00120303 
0428 00725 00144240 
0428 00726 00132266 
0428 00727 00126240 
0428 00730 00147725 
0428 00731 00152320 

. 0428 00732 00152724 
0428 00733 00120303 
0428 00734 00144240 
0428 00735 00132264 

----~-· ... ~~ T ,- ~/\ ~A. I f"T'(\T/\l 1'};' c::,. c:: = t ' 



II 
0429 00737 00152301 
Q.429 00740 00146240 
0429 00741 00152305 

r 0429 00742 00151724 
\ 0429 00743 00151640 

0429 00744 00136640 
0430 00745 00141311 TBLG DATA ''BIT GOOD TESTS'' 
0430 00746 00152240 
0430 00747 00120240 
0430 00750 00143717 
0430 00751 00147704 
0430 00752 00120324 
0430 00753 00142723 
0430 00754 00152323 
043 l 00755 00000000 TBLI DAT A O , ' 1 0 ., ' 2 0 ., ' 3 0 , ' 4 0 , ' 5 0 , ' 6 0 , ' 7 0 , ' 1 0 0 
0431 00756 00000010 
0431 00757 00000020 
0431 00760 00000030 
0431 00761 00000040 
0431 00762 00000050 
0431 00763 00000060 
0431 00764 00000070 
0431 00765 00000100 
0432 00766 00000110 DATA '110, '10, '11, '12, '13, • 14., '15 
0-432 00767 00000010 
0432 00770 00000011 
0432 00771 00000012 
0432 00772 00000013 
0432 00773 00000014 
0432 00774 00000015 
0433 00775 ·00152325 TBLH DATA ''TURN OFF SWITCH Sl NEXT TO WATCH'' 
0433 00776 00151316 
0433 00777 00l20317 
0433 01000 00143306 
0433 01001 00120323 
0433 01002 00153711 
0433 01003 00152303 
0433 ,01004 00144240 
0433 01005 00151661 
0433 01006 00120316 
0433 01007 00142730 
0433 01010 00152240 
0433 01011 00152317 
0433 01012 00120327 
0433 01013 00140724 
0433 01014 00141710 
0434 01015 00120304 DATA . ' DOG RELAY. t ' 

0434 01016 00147707 



I t. 
0434 01017 00120322 
0434 01020 00142714 
0434 01021 00140731 
0434 01022 00127240 

~ 0435 01023 00152716 DATA ''UN?LUG DISPLAY RELAY CARDS ABOVE'' I 

0435 01024 00150314. 
0435. 01025 00152 70 7 
0435 01026 00120304 
0435 01027 00144723 
0435 01030 00150314 
0435 01031 00140731 
0435 01032 00120322 
0435 01033 00142714 
0435 01034 00140 731 
0435 01035 00120303 
0435 01036 00140722 
0435 01037 00142323 
0435 01040 00120301 
0435 01041 00141317 
0435 01042 00153305 
0436 01043 00120327 DATA ' . WATCH DOG RELAY. ' ' 
0436 01044 00140724 
0 ti3 6 01045 00141710 
0436 01046 00120304 
0436 01047 00147707 
0436 01050 00120322 
0436 01051 00142714 
0436 01052 00140 731 
0436 01053 00127240 
0437 01054 00150322 DATA ''PRESS THE NUMBER ON ~TY ASSIGNED'' 
0437 01055 00142723 
0437 01056 00151640 
0437 01057 00152310 
0437 01060 00142640 
0437 01061 00147325 
0437 01062 00146702 
0437 01063 00142722 
0437 01064 00120317 
0437 01065 00147240 
0437 01066 00152324 
0437 01067 00154640 
0437 0 l 070 00140723 
0437 01071 00151711 
0437 01072 00143716 
0437 01073 00142 704 
0438 01074 00120324 DATA '' TO THE CHANNEL FOR TEST. ' ' 
0438 01075 00147640 
0438 01076 00152310 



., .............. ~.- -~~---...... ,.,. ·, ... -~ 

!3 
0438 01077 00142640 
Oi,38 01100 00lid710 
0438 0 l 1 0 l 00140716 

-\ 0438 0 1102 00147305 
0438 0 1103 00146240 
0438 01104 0014331 7. 
0438 01105 00151240 
0438 01106 00152305 
0438 01107 00151724 
0438 0 1 1 10 00127240 
0439 0 1 1 1 1 00000000 ZERO DATA 0 
0440 01112 00000000 NTHO DATA 0 DLY CNTR 
0441 0 1 1 13 00000000 TEMP DATA 0 TEMP STORAGE 
0442 01114 00000000 NEGl DATA 0 
0443 0 11 15 00000031 LCS LCS 
0444 0 111 6 11100117 BRU BRU LOCS 
0445 01117 01500666 CNTP LAA BITS+l6,l 
0446 01120 00000000 CNTQ DATA 0 ?Ri\JT 
0447 0 l 121 00000000 CNTR DATA 0 
0448 01122 35400517 CNTS DAC PRIT 
0449 01123 00000000 CNTT DATA 0 
0450 01124 00170144 CNTU AOP '44,vl 
0451 01125 00170351 CNTV AIP t 51., W 
0452 01126 00170147 CNTW AOP •47.,w 
0453 0112 7 00170150 CNTX AOP '50,W 
0454 01130 00170352 CNTY AIP '52., vl 
0455 0 l 131 00170151 CNTZ AOP '51,vl 
0456 01132 00170353 CNTl AIP '53., vl 
0457 01133 00132264 OU4 DATA '132264 CH 44 

-~ 0458 01134 00132265 ous DATA ''45'' CH 45 
) 0459 01135 00132266 OU6 DATA ' '46' ' CH 46 

0460 01136 00132267 OU7 DATA ''47'' CH 47 
0461 01137 00132660 OU~ DATA • '50 ' • CH 50 
0462 01140 00132661 OU9 DATA ''51'' CH 51 
0463 01141 00132661 IN! DATA '132661 CH 51 
0464 01142 00132662 1N2 DATA • '52' ' CH 52 
0465 01143 00132663 1N3 DATA * '53 ' ' CH 53 
0466 01144 00132266 !N6 DATA ''46'' CH 46 
0467 01145 00132267 1N7 DAT.A ''47'' CH 47 
0468 01146 00134255 CNT2 DATA '134255 8-
0469 01147 00130665 CNT3 DATA '130665 1 5 F/BIT 
0470 01150 00170146 CNT4 AOP '46.,W 
0471 0 1 1 51 00170350 CNT5 AIP 'so., w 
0472 01152 00130255 CNT6 DATA '130255 o-
0473 011 53 00133640 CNT7 DATA '133640 7 SPC F/BIT 
0474 011 54 01500656 CNT8 LAA BITS+S,l 
0475 01155 00000000 CHEK DATA 0 
0476 011 56 70400000 END 



BEGN 00042 
/ </-

STRT 00046 
LBA 00054 
LAA 00060 

(- AGAN 00061 
I AOP 00063 

AIP 00070 -. 
AMA 00101 
STA 00102 
EROR 00104 
HALT 00106 
DLY 00112 
LOCS 00117 
HOLT 00130 
TTYR 00135 
PRNT 00215 
LCSS 00220 
CLER 00225 
GO 00231 
STOP 00235 
ONE 00241 
TOO 00252 
THRE 00263 
FOUR 00276 
FIVE 00315 
SIX 00326 
SEVN 00337 
EGHT 00350 
PART 00361 
ALL 00372 
INVL 00411 
tor 00420 
TTYO 00426 
CRLF 00433 
TSTS 00441 
CLA 00450 
BINO 00462 
TWO 00505 
PRIT 00517 
MORE 00543 
CLIR 00557 
SPCS 00566 
TTYI 00576 
CNTA 00577 
CNTB 00600 
CNTC 00601 
CNTD 00602 
CNTE 00603 



CNTF 00604 
/5 

CNTG 00605 
CNTH 00606 
CNTI 00607 

/~ CNTJ 00610 
CNTK 00611 
CNTL 00612 
CNTM 00613 
CNTN 00614 
CNTO 00615 
NOP 00616 
1016 00617 
HLT 00620 
TBLA 00621 
TBLB 00622 
BITS 00646 
TBLC 00666 
TBLD 00676 
TBLE 00717 
TBLF 00736 
TBLG 00745 
TBLI 00755 
TBLfl 00775 
ZERO 0 1 1 1 1 
NTHO 0 1112 
TEMP 0 1 113 
NEGl 0 l 114 
LCS 01115 
BRU 0 l 1 16 
CNTP 0 1 11 7 

) 
CNTQ 01120 

I CNTR 0 1 121 
CNTS 01 122 
CNTT 01123 
CNTU 01124 
CNTV 01 125 
CNT'W 01126 
CNTX 0 1127 
CNTY 01130 
CNTZ 0 113 1 
CNTl 01132 
OU4 01133 
ous 01134 
OU6 01 13 5 
OU7 01136 
OU8 0113 7 
OU9 01140 
INl 0 l 141 



IN2 0 1 142 /?., 
IN3 0 l 143 
IN6 0 1 144 
IN7 0 l 145 
CNT2 01146 

(~ CNT3 0114 7 
I 

01150 CN1'4 
CNTS 0 11 51 
CNT6 01152 
CNT7 01153 
CNT8 01154 
CHEK 011 55 

ERRORS 0000 00000 
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IDENTIFICATION: 

AUTHOR: 

ACCEPTED: 

PURPOSE: 

COMPUTER 
CONFIGURATION: 

STORAGE: 

LOADING 
PROCEDURE: 

PROGRAM DESCRIPTION 

Synchronous Modem and Modem Interface Diagnostic 
Program 

Carl L. Thompson 
Natural Gas Pipeline Compnay of .America 
Communications Division 

June 30, 1975, Revised December l, 1976 

To assist the Communications Technician with 
maintenance and repair of the Modem and Modem 
Interface equipment. 

Standard SEL 810A Computer 

1677 Octal Locations 

Relocatable Loader, Program Counter= 1 36060 
A Accumulator= 1 6000 B Accumulator; 0 

Revisions to this program include the capability 
to test the modem with the sentry card in service. 
If the sentry card appears defective, remove card 
and re-install jumper 11 CC 11 in the RTS position to 
operate or test modem. 

The transmission rate of speed can also be changed 
through the teletype keyboard. Follow instructions 
on Page 3. 

Before starting program place the 11ANALOG11 switch 
on the rear of the Rixon Modem in the 11LOOP BACK" 
position. 

Enter 1 6000 in the program counter and press start 
switch twice. The program will then wait at loca­
tion 6022-6023 for the stations sync word to be 
added through the teletype keyboard as follows. 

Press the number or letter assigned this station 
below. 

Letter or Station Letter or Station 
Number Number Number Number 

l 191 9 199 
2 192 T ll3 
3 193 u 167 
4 194 V 168 
5 195 w 169 
6 196 X 342 
7 197 y 343 
8 198 

NOTE: Each time the program is re-started at 
location 1 6000, enter the station sync 
code or one of the following teletype 
keyboard functions in order to enable 
program. 



2. 

The diagnostic consists of two programs. 

l. COUNTING MODE 

The sync word with one 16 bit data word 
is transmitted utilizing the transmit in­
terrupt. Each data word is received util­
izing the receive interrupt, then compared 
with the transmitted word and incremented 
before re-transmission. The program stores 
the number of transmissions, good received 
messages and errors for print-out by the op­
erator. Following a print-out the memory 
location for each count is cleared. 

The modem carrier sentry which monitors the 
carrier signal for approximately 32 seconds 
before removing carrier from circuit, is re­
set at 30 second intervals by program. 

2. 1cs, LOAD CONTROL SWITCH MODE 

The sync word·with one 16 bit data word is 
transmitted utilizing the transmit interrupt. 
Each data word is received utilizing the re­
ceive interrupt then compared with the trans­
mitted word. _ Upon detection of an error the 
teletype bell will ring. No data is stored 
in this mode. 

The transmitted word is formed by .the panel 
control switches with the received word being 
displayed in the B Accumulator. 

The teletype keyboard is utilized in <?hanging 
the mode of the program including the print­
out of data and control of the teletype motor. 
If an incorrect key is struck the program will 
print "INVALID KEY". 

COUNTING MODE - KEY "C" 

The program, on initial loading will operate 
in the counting mode. To return to the count­
ing mode from LCS mode, press the letter "C 1

'. 

LCS MODE - KEY "L" 

To change the program from counting mode to 
LCS mode, press the letter "L". 

DATA PRINT--OUT - KEY 11Dn 

To print the number of transmissions, good 
messages and errors press the letter "D". 



3. 

HALT PROGRAM ON ERROR - KEY "H" 

To compare error with data word, press the 
letter "H". When the program detects an 
error it will halt and display the incorrect 
received word in the "N' Accumulator and the 
transmitted word in the "B" Accumulator. 
Press start to re-start program after a halt 
on error. 

To remove the halt statement from the program 
press the "C" for counting mode or "L" if test­
ing in the LCS mode. 

INTERFACE TEST ONLY - KEY "I" 

To test the interface equipment b2.-Ck-to-back, 
remove EIA modem cable from Jl and connect 
jumper plug.·· To utilize the modem clock, con­
nect external leads of jumper plug to transmit 
(red wire to 104) and ground lead (white wire 
to 204). 

TURN TELETYPE MOTOR OFF - KEY "O" 

This is to be utilized in the counting mode 
only. Press the letter "O". 

TURN TELETYPE MOTOR ON 

Following turn off of motor, you must set 
panel control switch number 15 to turn motor 
on. T'ne program will print data as under key 
"D" and disable the motor control function 
from switch 15. 

NOTE: Upon completion of tests return "ANALOG" 
switch on the Rixon Modem to the operate 
pOsition. Check with Gas Control to con­
firm that data is being received in Chi­
cago. 

PROGRAM TRANSMISSION RATE 

To change the transmission rate of speed press 
the following keys. 

Key "S" Slow Rate, 475 transmissions per minute. 

Key "M" Medium Rate, 1900 transmissions per minute. 

Key "F" Fast Rate, 3600 transmissions per minute. 
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DESCRIPTION OF POSSIBLE PROGRAM HALTS 

Location '6022 - 1 6023. Program is 
waiting for the sync word or a program 
change via the teletype keyboard. 

Location '6071 - 1 6073, 1 6074 - 1 6076. 
The TEU, "Test External Unit" statement 
tests if data modem is clear to send or 
if data carrier line is true. If these 
conditions are not true, the program 
will·not advance. First check AC power 
to modem; analog test switch for loop 
back position; then review SEL manual, 
Volume l, Paragraph 3-152 to 3-157 and 
3-102 and 3-144. 

Location 1 6lOl - '6102. Transmit interrupt 
was not generated. Restart program at '6000. 
In order to enable program. to continue test­
ing for a transmit interrupt, change instruct­
ion at location 1 6lOl from a NOP to an IMS as 
follows. 

NOP - '000033 

IMS= 1 141626 (Increment mem. at lac. 1 626 
and skip). Restart program. at '6000 
and enter sync. code or an operation 
code via teletype. The program will 
continuously test for a transmit in­
terrupt. 

4. Location 1 6104 - '6105. Receive interrupt 
was not generated. Restart program at 1 6000. 
If a transmit interrupt is being generated but 
not a receive interrupt, change instruction at 
location '6l04 from a NOP to an IMS using the 
same IMS instruction as noted for transmit in­
terrupt under Item 3, and :follow same instruct­
ions. 
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0001 ************************************************** 
0002 * SYNCHRONOUS MODEM INTERFACE DIAGNOSTIC 
0003 * PREPARED BY CARLL THOMPSON 6-2-75 
0004 * COMMUNICATION DIVISION 
0005 * NATURAL GAS PIPELINE COMPANY OF AMERICA 
0006 * REVISED 12-1-76 
0007 ************************************************** 
0008 00000 00000000 REL 
0009 00000 001 30600 PIE 
0010 00001 00010001 DATA '10001 
0011 00002 00130101 CEU 1, W 
0012 00003 00062000 DATA '62000 CON INPT INTRUP-KEY BRD 
0013 00004 01100662 LAA TTY! ADDR or TTYR SUBROUTINE 
0014 00005 03301675 STA* !016 
0015 00006 01101667 LAA PWRl ADDR PWR FL SUB-RUTNE 
0016 00007 03301670 STA* PWR2 LOC '1000 
0017 00010 01100561 LAA CNTU ADDRESS XMT SUBROUTINE 
0018 00011 03300562 STA* CNTV LOCATION '1003 
0019 00012 01100545 LAA CNTA 
0020 00013 03300544 STA* CNT9 LOC '1002 
0021 00014 01'100664 LAA PIE 
0022 00015 03100214 STA A301 

( 
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0023 00016 01100642 LAA A302 ' 1000 1 
0024 00017 03100215 STA A301 + 1 
0025 00020 00000003 CLA 
0026 00021 03100666 STA ZERO MOTR CONTROL TTY 
0027 00022 00000033 NOP 
0028 00023 11100022 BRU *-1 
0029 00024 00000033 A243 NOP 
0030 00025 12101172 SPB CLR CLR TIME-XMISSION REG 
0031 00026 00 l 70642 BEGN MIP '42 
0032 00027 00000000 MNTH DATA. 0 STORE MONTH 
0033 00030 111doo26 BRU *-2 
0034 00031 001 70641 MIP '41 
0035 00032 00000000 DAY DATA 0 STORE DAY 
0036 00033 11100031 BRU *-2 
0037 00034 001 70641 MIP '41 
0038 00035 00000000 HOUR DATA 0 STORE HOUR 
0039 00036 11100034 BRU *-2 
0040 00037 00170640 MIP '40 
0041 00040 00000000 MISE DATA 0 STORE MIN AND SEC 
0042 00041 11100037 BRU *-2 
0043 00042 00000033 NOP 
0044 00043 00000033 STRT NOP OR SNS 15 
0045 00044 0000003-3 NOP OR BRU TO MOTR 
0046 00045 12100120 SPB CARR RESET SEJ.VTRY 
0047 00046 01100534 LAA CNTl CNTR XMT DELAY 
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0048 00047 03100535 STA CNT2 
0049 00050 00000003 CLA 
0050 00051 03100560 STA CNTQ CN TR SYNC WORD 
0051 00052 01100552 LAA CNTF 
0052 00053 03100626 STA A136 
0053 00054 00000033 NOP 
0054 00055 00000033 NOP 
0055 00056 00000033 NOP 
0056 00057 00000033 NOP 
0057 00060 00000033 NOP 
0058 00061 00000033 NOP 
0059 00062 00000033 NOP 
0060 00063 00000033 NOP 
0061 00064 00000033 NOP 
0062 00065 00000033 NOP 
0063 00066 00130014 CEU '14 
0064 00067 00005400 DATA '5400 
0065 00070 11100066 BRU *-2 
0066 00071 00130214 A123 TEU '14 OR BRU +6 
0067 00072 00040000 DATA '40000 DATA SET CLR TO SND 
0068 00073 11100071 BRU *-2 
0069 00074 00130214 TEU '14 
0070 00075 00020000 DATA '20000 

~ 

\ 0071 00076 11100074 BRU *-2 
-~~ 

) 
0072 00077 00130600 Al24 PIE 
0073 00100 00000002 DATA 2 
0074 00101 00000033 NOP WT F/XMT INTR IMS Al36 
0075 00102 11100101 BRU *-1 
0076 00103 11100107 BRU A241 
0077 00104 00000033 Al35 NOP WT F/REC INTR 
0078 00105 11100·104 BRU *-1 
0079 00106 00000033 NOP 
0080 00107 00000033 A241 NOP 
0081 00110 14100537 IMS CNT4 CHNG XMIT WORD 
0082 00111 00000033 NOP 
0083 00112 14100557 IMS CNTL 
0084 00113 00000033 NOP 
0085 00114 14100535 IMS CNT2 
0086 00115 11100114 BRU *-1 
0087 00116 00000033 NOP 
0088 00117 11100043 BRU STRT 
0089 00120 00000000 CARR HLT RESET SENTRY 
0090 00121 01070000 LAA = '1 70000 
0091 00122 03100645 STA A511 
0092 00123 01100601 LAA A3 
0093 00124 00000022 SAZ 
0094 00125 11100150 BRU A4 INH CARR TRN OFF 
0095 00126 001 70240 AIP '40 MIN-SEC 
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0096 00127 11100·126 BRU *-1 
0097 00130 00001116 LSL 9 REMOVE MIN 
0098 00131 00001115 RSL 9 
0099 00132 15000051 CMA ='51 
0100 00133 11100152 BRU Al 
0101 00134 11100141 BRU A2 
0102 00135 15000131 CMA = '131 
0103 00136 11100152 BRU Al 
0104 00137 11100141 BRU A2 
0105 00140 11100152 BRU Al 
0106 00141 00130014 A2 CEU '14 
0107 00142 00002000 DATA '2000 CARRIER OFF 
0108 00143 11100141 BRU *-2 
0109 00144 14100645 IMS A511 
0110 00145 11100144 BRU *-1 
011 1 00146 01077700 LAA =' 1 77700 
0112 00147 03100601 STA A3 !NH CARR TRN OFF 
0113 00150 14100601 A4 IMS A3 
0114 00151 00000033 NOP 
0115 00152 OOOQ0033 Al NOP 
0116 00153 11300120 BRU* CARR 
0117 ************************************************ 
0118 00154 00000000 XMIT HLT 
0119 00155 03100656 STA ASAV 
0120 00156 04100655, STE BSAV 
0121 00157 00130601 PID 
0122 00160 00010001 DATA '1000 1 
0123 00161 01100560 LAA CNTQ EQUAL O FIRST ENTRY 
0124 00162 00000022 SAZ 
0125 00163 11100172 BRU LCSl 
0126 00164 01100633 LAA A151 SYNC 46114 
0127 00165 00170014 AOP '14 
0128 00166 11100165 BRU *-1 
0129 00167 01100632 LAA A150 =-1 
0130 00170 03100560 STA CNTQ 
0131 00171 11100216 BRU Al04 
0132 00172 01100537 LCSl LAA CNT4 DATA WORD OR LCS 
0133 00173 03100557 STA CNTL CK DATA WORD 
0134 00174 00170014 AOP '14 
0135 00175 11100174 BRU *-1 
0136 00176 00130601 PID 
0137 00177 00000002 DATA 2 
0138 00200 00130600 PIE 
0139 00201 00000001 DATA 1 
0140 00202 01100631 LAA Al47 GO TO A135 
0141 00203 03100154 STA XMIT 
0142 00204 00000033 A103 NOP OR BRU TO A104 F/LCS *** 
0143 00205 01100554 LAA CNTH DBLE PRECESSION 



~l 0144 00206 02100555 LBA CNTI TRANSMISSIONS 
0145 00207 16100543 AMB CNT8 DATA 1 
0146 00210 00000007 CSB 
0147 00211 05100536 AMA CNT3 DATA 0 
0148 00212 03100554 STA CNTH 
0149 00213 04100555 STB CNTI 
0150 00214 00130600 A301 PIE OR NOP F/MTR OFF 
0151 00215 00010001 DATA '10001 OR NOP 
0152 00216 00000033 A104 NOP 
0153 00217 01100656 LAA ASAV 
0154 00220 02100655 LBA BSAV 
0155 00221 00000035 TOI 
0156 00222 11300154 BRU* XMIT 
0157 ************************************************ 
0158 00223 00000000 RECV HLT 
0159 00224 03100654 STA SAVA 
0160 00225 04100653 STB SAVB 
0161 00226 01100640 A303 LAA A242 OR NOP F/TTY INTR 
0162 00227 03100223 STA RECV 
0163 00230 00130 60 l PID 
0164 00231 00000001 DATA 1 
0165 00232 00170214 AIP '14 
0166 00233 11100232 BRU *-1 
0167 00234 03100637 STA Al81 
0168 00235 01100637 LAA A181 
0169 00236 00000033 All4 NOP OR TAB F-LCS 
0170 00237 15100557 CMA CNTL 
01 71 00240 11100242 BRU *+2 
0172 00241 11100251 BRU A106 
0173 00242 02100557 LBA CNTL 
0174 00243 00000033 Al41 NOP OR HALT 
0175 00244 00000033 ERR NOP OR LAA W/BELL F/LCS 
0176 00245 00000033 NOP 0 AOP l,W F/LCS 
0177 00246 14100540 IMS CNT5 
0178 00247 00000033 .NOP 
0179 00250 11100262 BRU Al 16 
0180 00251 00000033 Al06 NOP OR BRU Al16 F/LCS 
0181 00252 01100541 LAA CNT6 DEL PREC GOOD REPLY 
0182 00253 02100542 LBA CNT7 
0183 00254 16100543 AMB CNT8 
0184 00255 00000007 CSB 
0185 00256 05100536 AMA CNT3 
0186 00257 03100541 STA CNT6 
0187 00260 04100542 STB CNT7 
0188 00261 01100654 LAA SAVA 
0189 00262 00000033 Al 16 NOP 
0190 00263 00130014 CEU '14 
0191 00264 00001000 DATA '1000 
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0192 00265 11100263 BRU *-2 
0193 00266 00000033 NOP 
0194 00267 00000033 NOP 
0195 00270 00000035 TOI TRN OFF INTRUP 
0196 00271 11300223 BRU* RECV 
0197 ************************************************ 
0198 * SUBROUTINE TO CHANGE OPR MODE VIA TTY KEBRD 
0199 00272 00000000 TTYR HLT 
0200 00273 00130601 PID 
0201 00274 00000001 DATA 1 
0202 00275 03100651 STA KEPA 
0203 00276 04100652 STB KEPB 
0204 00277 01100663 LAA NOP 
0205 00300 03100226 STA A303 
0206 00301 031'00227 STA A303+1 
0207 00302 00130600 PIE 
0208 00303 00000001 DATA 1 
0209 00304 00000033 NOP 
0210 00305 00000033 NOP 
0211 00306 00130014 CEU • 14 
0212 00307 00003000 DATA '3000 
0213 00310 11100306 BRU *-2 
0214 00311 01100537 LAA CNT4 DATA 
0215 00312 03100557 STA CNTL TEST LOC 
0216 00313 00170201 A105 AIP 1 
0217 00314 11100313 BRU *-1 
0218 00315 03100547 STA CNTC 
0219 00316 00001016 LSL 8 
0220 00317 00170001 AOP 1 
0221 00320 11100317 BRU *-1 
0222 00321 12101214 SPB CRLF 
0223 00322 01100547 LAA CNTC 
0224 00323 15100532 CMA N271 
0225 00324 11100461 BRU SNK 
0226 00325 11100461 BRU SNK 
0227 00326 15100533 CMA N323 
0228 00327 00000033 NOP 
0229 00330 11100332 BRU *+2 
0230 00331 11100461 BRU SNK 
0231 00332 15100567 CMA I INTERFACE ONLY 
0232 00333 11100335 BRU *+2 
0233 00334 11100336 BRU *+2 
0234 00335 11100341 BRU *+4 
0235 00336 01100623 LAA Al25 
0236 00337 03100071 STA A123 
0237 00340 11100473 BRU Al22 
0238 00341 15100566. CMA H HLT FOR REC ERR 
0239 00342 11100344 BRU *+2 



n 0240 00343 11100345 BRU *+2 
0241 00344 11100350 BRU *+4 
0242 00345 00000003 CLA 
0243 00346 03100243 STA Al41 
0244 00347 11100473 BRU A122 
0245 00350 15100572 CMA s SLO XMT RATE 
0246 00351 11100353 BRU *+2 
0247 00352 11100354 BRU *+2 
0248 00353 11100357 BRU *+4 
0249 00354 01040000 LAA =' 140000 
0250 00355 03100534 STA CNTl 
0251 00356 11100473 BRU Al22 
0252 00357 15100571 CMA M MED XMT RATE 
0253, 00360 11100362 BRU *+2 
0254 00361 11100363 BRU *+2 
0255 00362 11100366 BRU *+4 
0256 00363 01070000 LAA = '1 70000 
0257 00364 03100534 STA CNTl 
0258 00365 11100473 BRU Al22 
0259 00366 15100565 CMA F FAST XMT RATE 
0260 00367 11100371 BRU *+2 
0261 00370 11100372 BRU *+2 
0262 00371 11100375 BRU *+4 
0263 00372 01077000 LAA. ='177000 
0264 00373 03100534 STA CNTl 
0265 00374 11100473 BRU A122 
0266 00375 15100563 CMA C CNT MODE 
0267 00376 11100400 BRU *+2 
0268 00377 11100404 BRU A117 
0269 00400 15100570 CMA L LCS 
0270 00401 11100443 BRU Al13 
0271 00402 11100422 BRU A108 
0272 00403 11100443 BRU All3 
0273 00404 01100663 A117 LAA NOP 
0274 00405 03100243 STA Al41 
0275 00406 03100251 STA A106 
0276 00407 03100204 STA Al03 
0277 00410 03100244 STA ERR 
0.278 00411 03100245 STA ERR+l 
0279 00412 03100236 STA Al 14 
0280 00413 01100650 LAA TEU 
0281 00414 03100071 STA A123 
0282 00415 01100621 LAA Al 19 LAA CNT4 
0283 00416 03100172 STA LCSl 
0284 00417 01100 641 LAA A244 DAC A243 
0285 00420 03100272 STA TTYR 
0286 00421 11100475 BRU Al26 
0287 00422 01100614 Al08 LAA A109 BRU Al04 



n 7 
0288 00423 03100204 STA Al03 
0289 00424 -01100650 LAA TEU 
0290 00425 03100071 STA Al23 
0291 00426 01100663 LAA NOP 
0292 00427 03100243 STA Al41 
0293 00430 01100636 LAA Al67 BRU A116 
0294 00431 03100251 STA Al06 
0295 00432 01100 620 LAA Al18 LCS 
0296 00433 03100172 STA LCSl 
0297 00434 01100615 LAA Al 11 LAA ='103400 
0298 00435 03100244 STA ERR 
0299 00436 01100616 LAA All2 AOP 1, W 
0300 00437 03100245 STA ERR+l 
0301 00440 01100617 LAA Al 15 TAB 
0302 00441 03100236 STA Al14 
0303 00442 11100473 BRU Al22 
0304 00443 15100564 All3 CMA D TYPE DATA 
0305 00444 11100452 BRU Al34 
0306 00445 11100447 BRU *+2 
0307 00446 11100452 BRU A134 
0308 00447 o 1100622 LAA Al21 DAC ABC 
0309 00450 03100272 STA TTYR 
0310 00451 11100475 BRU Al26 
0311 00452 15100647 Al34 CMA OFF TTY OFF 
0312 00453 11100455 BRU *+2 
0313 00454 11100456 BRU *+2 
0314 00455 11100465 BRU A515 
0315 00456 01100625 LAA Al33 DAC MOTR 
0316 00457 03100272 STA TTYR 
0317 00460 11100475 BRU Al26 
0318 00461 12101015 SNK SPB SINK 
0319 00462 01100641 LAA A244 DAC A243· 
0320 00463 03100272 STA TTYR 
0321 00464 11100475 BRU Al26 
0322 00465 02077772 A515 LBA =-6 
0323 00466 01500675 LAA INVA+6,l 
0324 00467 12101224 SPB TTYO 
0325 00470 00000026 !BS 
0326 00471 11100466 BRU *-3 
0327 00472 11100473 BRU A122 
0328 00473 01100640 Al22 LAA A242 DAC A241 
0329 00474 03100272 STA TTYR 
0330 00475 00000033 Al26 NOP 
0331 00476 00000033 NOP 
0332 00477 00130601 PID 
0333 00500 00000001 DATA 1 
0334 00501 01100643 LAA A304 
0335 00502 03100226 STA A303 
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0336 00503 01100644 LAA A305 
0337 00504 03100227 STA A303+1 
0338 00505 01100651 LAA KEPA 
0339 00506 02100652 LBA KEPB 
0340 00507 00130600 PIE 
0341 00510 00000001 DATA 1 
0342 00511 00000035 TOI 
0343 00512 11300272 BRU* TTYR 
0344 00513 00170621 S191 DATA '170621 
0345 00514 00170622 Sl92 DATA '1 70622 
0346 00515 001 70623 S193 DATA '170623 
0347 00516 00170624 S194 DATA '1 70624 
0348 00517 001 70625 Sl95 DATA '170625 
0349 00520 00170626 S196 DATA '170626 
0350 00521 00170627 Sl 97 DATA '17062 7 
0351 00522 00170630 Sl98 DATA '170630 
0352 00523 00170631 S199 DATA '1 70 631 
0353 00524 001 70547 S167 DATA '170547 
0354 00525 00170550 Sl68 DATA '1 70550 
0355 00526 00170551 S169 DATA '170551 
0356 00527 001 71502 S342 DATA '1 71502 
0357 00530 00171503 S343 DATA '171503 
0358 00531 00170423 S113 DATA '1 70423 
0359 00532 00000271 N271 DATA '271 
0360 00533 00000323 N323 DATA '323 
0361 00534 001 77000 CNTl DATA '1 77000 
0362 00535 00000000 CNT2 DATA 0 
0363 00536 00000000 CNT3 DATA 0 
0364 00537 00000000 CNT4 DATA 0 DATA XMISSION WORD 
0365 00540 00000000 CNT5 DATA O· ERRORS 
0366 00541 00000000 CNT6 DATA 0 GOOD REPLIES 
0367 00542 00000000 CNT7 DATA 0 GOOD REPLIES 
0368 00543 00000001 CNT8 DATA 1 
0369 00544 00001002 CNT9 DATA '1002 REC INTRUP LOC 
0370 00545 35400223 CNTA DAC RECV 
0371 00546 00177777 CNTB DATA '177777 RECEIVE CNTR 
0372 00547 00000000 CNTC DATA 0 
0373 00550 00000000 CNTD DATA 0 
0374 00551 00000000 CNTE DATA 0 XMT INTR FAIL 
0375 00552 00140000 CNTF DATA '140000 AIP RECV CNTR 
0376 00553 00000000 CNTG DATA 0 
0377 00554 00000000 CNTH DATA 0 NO OF XMISSIONS 
0378 00555 00000000 CNTI DATA 0 NO OF XMISSIONS 
0379 00556 00000000 CNTJ DATA 0 CNTR PRINT TESTS STRT-STP 
0380 00557 00000000 CNTL DATA 0 
0381 00560 00000000 CNTQ DATA 0 
0382 00561 35400154 CNTU DAC XMIT 
0383 00562 00001003 CNTV DATA '1003 XMT INTERRUPT 

_) 



(--~) 
0384 00563 00000303 C DATA '303 
0385 00564 00000304 D DATA '304 
0386 00565 00000306 F DATA '306 
0387 00566 00000310 H DATA '310 
0388 00567 00000311 I DATA '311 
0389 00570 00000314 L DATA '314 
0390 00571 00000315 M DATA '315 
0391 00572 00000323 s DATA '323 
0392 00573 00000324 T DATA '324 
0393 00574 00000325 u DATA '325 
0394 00575 00000326 V DATA '326 
0395 00576 00000327 w DATA '327 
0396 00577 00000330 X DATA '330 
0397 00600 00000331 y DATA '331 
0398 00601 00000000 A3 DATA 0 
0399 00602 00000261 All DATA '261 
0400 Q0603 00000262 A12 DATA '262 
0401 00604 00000263 A13 DATA '263 
0402 00605 00000264 Al4 DATA '264 
0403 00606 00000265 Al5 DATA '265 
0404 00607 00000266 Al6 DATA '266 
0405 00610 00000267 Al7 DATA '267 
0406 00 611 00000270 A18 DATA '270 
0407 00612 00000271 Al9 DATA '271 
0408 00613 00000000 A!Ol DATA 0 
0409 00614 11100214 Al09 BRU A301 
0410 00615 01003400 Al 11 LAA ='103400 
0411 00616 00170101 All2 AOP 1, W 
0412 00617 00000005 All5 TAB 
0413 00620 00000031 Al 18 LCS 
0414 00621 01100537 A119 LAA CNT4 
0415 00622 35401423 Al21 DAC ABC 
0416 00623 111000 77 Al25 BRU Al24 
0417 00624 11101365 Al32 BRU MOTR 
0418 00625 35401365 A133 DAC MOTR 
0419 00626 00000000 A136 DATA 0 WT FOR REC INTR 
0420 00627 00000000 Al37 DATA 0 REC INTR FAIL 
0421 00630 00000000 Al42 DATA 0 NO AIP FAULTS 
0422 00631 35400104 Al47 DAC A135 
0423 00632 00177777 Al 50 DATA '177777 
0424 00633 00046114 Al51 DATA '46114 
0425 00634 35400043 A161 DAC STRT 
0426 00635 00000000 Al65 DATA 0 
0427 00636 11100262 Al67 BRU Al16 
0428 00637 00000000 Al81 DATA 0 
0429 00640 35400107 A242 DAC A241 
0430 00641 35400024 A244 DAC A243 
0431 00642 00010001 A302 DATA '10001 



0432 00643 01100640 A304 LAA A242 /0 

0433 00644 03100223 A305 STA RECV 
0434 00645 00000000 A511 DATA 0 
0435 00646 00000000 SPAC DATA 0 
0436 00647 00000317 OFF DATA '317 TTY OFF 
0437 00650 00130214 TEU TEU '14 
0438 00651 00000001 KEPA BSS l 
0439 00652 00000001 KEPB BSS 1 
0440 00653 00000001 SAVB BSS l 
0441 00654 00000001 SAVA BSS 1 
0442 00655 00000001 BSAV BSS l 
0443 00656 00000001 ASAV BSS 1 
0444 00657 00000000 NEG4 DATA 0 
0445 00660 00000000 NEGS DATA 0 
0446 00661 00000000 SPC6 DATA 0 
0447 00662 35400272 TTY! DAC TTYR 
0448 00663 00000033 NOP NOP 
0449 00664 00130600 PIE PIE 
0450 00665 00130417 SNS SNS '1 7 
0451 00666 00000000 ZERO DATA 0 
0452 00667 00144716 INVA DATA ''INVALID KEY'' 
0452 00670 00153301 
0452 00671 00146311 
0452 00672 00142240 
0452 00673 00145705 
0452 00674 00154640 
0453 00675 00000120 MEMO BSS 80 
0454 01015 00000000 SINK HLT 
0455 01016 15100602 CMA Al 1 
0456 01017 11101021 BRU *+2 
0457 01020 11101022 BRU *+2 
0458 01021 11101025 BRU *+4 
0459 01022 01100513 LAA Sl91 
0460 01023 03100633 STA Al51 
0461 01024 11101166 BRU OUT 
0462 01025 15100603 CMA A12 
0463 01026 111010 30 BRU *+2 
0464 01027 11101031 BRU *+2 
0465 01030 11101034 BRU *+4 
0466 01031 01100514 LAA S192 
0467 01032 03100633 STA Al51 
0468 01033 11101166 BRU OUT 
0469 01034 15100604 CMA Al3 
0470 01035 11101037 BRU *+2 
0471 01036 11101040 BRU *+2 
0472 01037 11101043 BRU *+4 
0473 01040 01100515 LAA Sl93 
0474 01041 03100633 STA Al51 



II 
0475 01042 111011 66 BRU OUT 
0476 01043 15100605 CMA Al4 
0477 01044 11101046 BRU *+2 
0478 01045 11101047 BRU *+2 
0479 01046 11101052 BRU *+4 
0480 01047 01100516 LAA S194 
0481 01050 03100633 STA Al 51 
0482 01051 11101166 BRU OUT 
0483 01052 15100606 CMA Al5 
0484 01053 11101055 BRU *+2 
0485 01054 11101056 BRU *+2 
0486 01055 11101061 BRU *+4 
0487 01056 01100517 LAA S195 
0488 01057 03100633 STA A151 
0489 01060 11101166 BRU OUT 
0490 01061 15100607 CMA Al6 
0491 01062 11101064 BRU *+2 
0492 01063 11101065 BRU *+2 
0493 01064 111010 70 BRU *+4 
0494 01065 01100 520 LAA Sl96 
0495 01066 03100633 STA A151 
0496 01067 11101166 BRU OUT 
0497 01070 15100610 CMA A17 
0498 01071 1110 1.0 73 BRU *+2 
0499 01072 11101074 BRU *+2 
0500 01073 11101077 BRU *+4 
0501 01074 01100521 LAA S197 
0502 01075 03100633 STA A151 
0503 01076 11101166 BRU OUT 
0504 01077 15100611 CMA A18 
0505 01100 11101102 BRU *+2 
0506 0110 l 11101103 BRU *+2 
0507 01102 11101106 BRU *+4 
0508 01103 01100522 LAA S198 
0509 01104 03100633 STA Al51 
0510 01105 11101166 BRU OUT 
0511 01106 15100612 CMA A19 
0512 0110 7 11101111 BRU *+2 
0513 01110 11101112 BRU *+2 
0514 01111 11101115 BRU *+4 
0515 01112 01100523 LAA Sl99 
0516 01113 03100633 STA A151 
0517 01114 1110 11 66 BRU OUT 
0518 01115 15100573 CMA T 
0519 0 1116 1110 1120 BRU *+2 
0520 0111 7 11101121 BRU *+2 
0521 01120 1110 1124 BRU *+4 
0522 01121 01100531 LAA Sl13 

' ) 
~ 



0523 01122 03100633 STA Al51 
/2. 

0524 01123 11101166 BRU OUT 
0525 01124 15100574 CMA u 
0526 01125 11101127 BRU *+2 
0527 01126 11101130 BRU *+2 
0528 01127 11101133 BRU *+4 
0529 01130 01100524 LAA S167 
0530 01131 03100633 STA Al51 
0531 01132 11101166 BRU OUT 
0532 01133 15100575 CMA V 
0533 01134 11101136 BRU *+2 
0534 01135 11101137 BRU *+2 
0535 01136 11101142 BRU *+4 
0536 01137 01100525 LAA S168 
0537 01140 03100633 STA A151 
0538 01141 11101166 BRU OUT 
0539 01142 15100576 CMA w 
0540 01143 11101145 BRU *+2 
0541 01144 11101146 BRU *+2 
0542 01145 11101151 BRU *+4 
0543 01146 01100526 LAA S169 
0544 01147 03100633 STA Al 51 
0545 01150 11101166 BRU OUT 
0546 01151 15100577 CMA X 

/....-------., 0547 01152 11101154 "BRU *+2 
( \ 0548 01153 11101155 BRU *+2 ) 

'-------'/ 0549 01154 11101160 BRU *+4 
0550 01155 01100527 LAA S342 
0551 01156 03100633 STA Al51 
0552 01157 11101166 BRU OUT 
0553 01160 15100600 CMA y 
0554 01161 11101163 BRU *+2 
0555 01162 11101164 BRU *+2 
0556 01163 11100313 BRU Al05 
0557 01164 01100530 LAA S343 
0558 01165 03100633 STA Al51 
0559 01166 00000033· OUT NOP 
0560 o 1161 00000033 NOP 
0561 011 70 00000033 NOP 
0562 011 71 11301015 BRU* SINK 
0563 011 72 00000000 CLR .HLT CLEAR DATA REGISTERS 
0564 011 73 01100536 LAA CNT3 ZERO DATA 
0565 01174 03100540 STA CNT5 CLEAR ERRORS 
0566 01175 03100541 STA CNT6 GOOD REPLY 
0567 011 76 03100542 STA CNT7 GOOD REPLY 
0568 01177 03100554 STA CNTH CLR XMISSIONS 
0569 01200 03100555 STA CNTI CLR XMISSIONS 
0570 01201 03100027 STA MNTH CLR MONTH 
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0571 01202 03100032 STA DAY CLR DAY 
0572 01203 03100035 STA HOUR CLA HOUR 
0573 01204 03100040 STA MISE CLR MIN/SEC 
0574 01205 03100627 STA Al37 RI FAIL 
0575 01206 03100551 STA CNTE TI FAIL 
0576 01207 113011 72 BRU* CLR 
0577 01210 12101172 Al39 SPB CLR 
0578 01211 00000033 NOP 
0579 01212 00000033 NOP 
0580 01213 11100026 BRU BEGN 
0581 01214 00000000 CRLF HLT CARRIAGE RET LINE FEED 
0582 01215 001 7040 l MOP 1 
0583 01216 00 l 06400 DATA '10 6400 
0584 01217 11101215 BRU *-2 
0585 01220 00170401 MOP 1 
0586 01221 00105000 DATA '105000 
0587 01222 11101220 BRU *-2 
0588 01223 11301214 BRO* CRLF 
0589 01224 00000000 TTYO HLT TYPE DATA 
0590 01225 00170001 AOP 1 
0591 01226 11101225 BRU *-1 
0592 01227 00001016 LSL 8 
0593 01230 00170001 AOP 1 
0594 01231 11101230 BRU *-1 
0595 01232 11301224 BRU* TTYO 

(~) 0596 01233 00000000 TTY HLT CONV BINARY TO ASCII 
0597 01234 05000260 AMA ='260 
0598 01235 00001016 LSL 8 
0599 01236 00170001 AOP 1 
0600 01237 11101236 BRU *-1 
0601 01240 00000003 CLA 
0602 01241 11301233 BRU* TTY 
0603 01242 00000000 SPC HLT 1 SPACE 
0604 01243 00170401 MOP 1 
0605 01244 00120000 DATA '120000 
0606 01245 11101243 BRU *-2 
0607 01246 00000003 CLA 
0608 01247 11301242 BRU* SPC 
0609 01250 00000000 FLL HLT ARRANGE TYPE CLK DATA 
0610 01251 00000413 FLL 4 
0611 01252 12101233 SPB TTY 
0612 01253 00000413 FLL 4 
0613 01254 12101233 SPB TTY 
0614 01255 12101242 SPB SPC 
0615 01256 1130 1250 BRU* FLL 
0616 01257 00000000 SUBl HLT PRINT DATE 
0617 01260 12101214 SPB CRLF 
0618 01261 02077776 LEA =-2 



i~ /~ 
0619 01262 01501641 LAA DATE+2,l 
0620 01263 12101224 SPB TTYO 
0621 01264 00000026 IBS 
0622 01265 11101262 BRU *-3 
0623 01266 12101242 SPB SPC 
0624 01267 11301257 BRU* SUBl 
0625 01270 00000000 SUB2 HLT PRINT MONTHS 
0626 01271 00001413 FLL 12 
0627 01272 12101233 SPB TTY 
0628 01273 00000413 FLL 4 
0629 01274' 12101233 SPB TTY 
0630 01275 12101242 SPB SPC 
0631 01276 11301270 BRU* SUB2 
0632 01277 00000000 SUB3 HLT PRINT DAY-YEAR 
0633 01300 12101250 SPB FLL 
0634 01301 02101676 LBA YEAR 
0635 01302 12101250 SPB FLL 
0636 01303 12101214 SPB CRLF 
0637 01304 11301277 BRU* SUB3 
0638 01305 00000000 SUB4 HLT PRINT TIME 
0639 01306 020 77776 LBA =-2 
0640 01307 01501643 LAA TIME+2,1 
0641 01310 12101224 SPB TTYO 
0642 01311 00000026 !BS 
0643 01312 1110130 7 BRU *-3 
0644 01313 12101242 SPB SPC 
0645 01314 1130130 5 BRU* SUB4 
0646 01315 00000000 SUBS HLT PRINT HOURS 
0647 01316 00001013 FLL 8 
0648 01317 00000003 CLA 
0649 01320 12101250 SPB FLL 
0650 01321 11301315 BRU* SUBS 
0651 01322 00000000 SUB6 HLT PRINT MIN• -SEC• 
0652 01323 12101250 SPB FLL 
0653 01324 12101250 SPB FLL 
0654 01325 12101214 SPB CRLF 
0655 01326 11301322 BRU* SUB6 
0656 01327 00000000 PWRF HLT PWR FAIL SUBROUTINE 
0657 01330 03101671 STA PWR3 SAVE A REG 
0658 01331 04101672 STB PWR4 SAVE B REG 
0659 01332 14101673 IMS PWR5 
0660 01333 00000033 NOP 
0661 01334 01101674 LAA PWR6 ADDR PWR UP SUB RUTNE 
0662 01335 03301670 STA* PWR2 STORE AT • 1000 
0663 01336 00000000 HLT 
0664 01337 00000000 PWRU HLT PWR UP SUB RUTNE 
0665 01340 01101667 LAA PWRl ADDR PWR FAIL SUB RUTNE 
0666 01341 03301670 STA* PWR2 STORE AT '1000 
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0667 01342 01100534 LAA CNTl CNTR F/STABALIZE 
0668 01343 03100550 STA CNTD 
0669 01344 14100550 IMS CNTD 
0670 01345 11101344 BRU *-1 
0671 01346 01100640 LAA A242 DAC A241 
0672 01347 03101327 STA PWRF 
0673 01350 00000033 NOP 
0674 01351 00000033 NOP 
0675 01352 00000033 NOP 
0676 01353 00130114 CEU '14, W 
0677 01354 00005440 DATA '5440 
0678 01355 00130600 PIE 
0679 01356 00010001 DATA ' 1000 l 
0680 01357 00130101 CEU 1, W 
0681 01360 00062200 DATA '62200 
0682 01361 01101671 LAA PWR3 RELOAD A REG 
0683 01362 02101672 LEA PWR4 RELOAD B REG 
0684 01363 00000035 TOI TURN OFF INTRUP 
0685 01364 1130132 7 BRU* PWRF 
0686 * NEXT 20 STATEMENTS CONTROL TTY MOTOR 
0687 01365 00130601 MOTR PID 
0688 01366 00010001 DATA '10001 
0689 01367 01100666 LAA ZERO 
0690 01370 ·00000022 SAZ 
0691 01371 1110140 7 BRU A131 ~-

\ 
) 0692 01372 00130001 CEU 1 

0693 01373 00001400 DATA '1400 TTY OFF-MODE CLR 
0694 01374 11 101372 BRU *-2 
0695 01375 01100665 LAA SNS SNS! 7 
0696 01376 03100043 STA STRT 
0697 01377 01100624 LAA Al32 BRU MOTR 
0698 01400 03100044 STA STRT+l 
0699 01401 01100663 LAA NOP 
0700 01402 03100214 STA A301 ~ ... 
0701 01403 03100215 STA A301+1 
0702 01404 01077777 LAA =-1 
0703 01405 03100666 STA ZERO 
0704 01406 11100025 BRU BEGN-1 
0705 01407 00130001 A131 CEU 1 
0706 01410 00000200 DATA '200 
0707 01411 11101407 BRU *-2 
0708 01412 01100664 LAA PIE 
0709 01413 03100214 STA A301 
0710 01414 01100642 LAA A302 '10001 
0 711 01415 03100215 STA A301+1 
0712 01416 01100 663 LAA NOP 
0713 01417 03100043 STA STRT 
0714 01420 03100044 STA STRT+l 
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0715 01421 14100666 IMS ZERO 
0716 01422 00000033 NOP 
0717 01423 00130601 ABC PID 
0718 01424 00010001 DATA '10001 
0719 01425 00130001 CEU 1 
0720 01426 00001000 DATA '1000 MODE CLR 
0721 01427 11101425 BRU *-2 
0722 01430 12101214 SPB CRLF 
0723 01431 00130014 CEU '14 
0724 01432 00002000 DATA '2000 TURN CARRIER OFF 
0725 01433 11101431 BRU *-2 
0726 01434 01077776 LAA =-2 
0727 01435 03100·556 STA CNTJ 
0728 01436 020 77772 LBA =-6 
0729 01437 01501631 LAA STAR+6,1 TEST STARTED 
0730 01440 12101224 SPB TTYO 
0731 01441 00000026 !BS 
0732 01442 11101437 BRU *-3 
0733 * NEXT 58 STATEMENTS FETCH AND PRINT TIME AND 
0734 * TRANSMISSION DATA 
0735 01443 12101257 SUBS SPB SUBl FETCH-PRINT DATA 
0736 01444 02100027 LBA MNTH FETCH-PRINT MONTH 
0737- 01445 12101270 SPB SUB2 
0738 01446 02100032 LBA DAY FETCH-PRINT DAY-YEAR 
0739 01447 12101277· SPB SUB3 
0740 01450 12101305 SPB SUB4 FETCH-PRINT TIME 
0741 01451 02100035 LEA HOUR FETCH-PRINT HOUR 
0742 01452 12101315 SPB SUBS 
0743 01453 02100040 LBA MISE FETCH-PRINT MIN-SEC 
0744 01454 12101322 SPB SUB6 
0745 01455 12101214 SPB CRLF 
0746 01456 14100556 IMS CNTJ PRINTED TEST STOPPED 
0747 01457 11101464 BRU A306 
0748 01460 00130001 CEU 1 
0749 01461 00062000 DATA '62000 
0750 01462 11101460 BRU *-2 
0751 01463 11101210 BRU Al39 
0752 01464 020 77754 A306 LEA =-20 
0753 01465 01501667 LAA HDNG+20, 1 
0754 01466 12101224 SPB TTYO 
0755 01467 00000026' IBS 
0756 01470 11101465 BRU *-3 
0757 01471 12101214 SPB CRLF 
0758 01472 001 7040 l MOP 1 
0759 01473 00120000 DATA '120000 
0760 01474 111014 72 BRU *-2 
0761 01475 01100554 LAA CNTH DBL PREC XMISSIONS 
0762 01476 02100555 LEA CNTI 
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0763 01477 10023420 DIV =10000 STRT CONV BIN TO ASCII 
0764 01500 04100555 STB CNTI 
0765 01501 00000005 TAB 
0766 01502 12101567 SPB CONV 
0767 01503 02100555 LBA CNTI 
0768 01504 12101606 SPB CONU 
0769 01505 12101545 SPB SPCS 
0770 01506 01100541 LAA CNT6 DBL PREC GOOD REPLY 
0771 01507 02100542 LBA CNT7 
0772 01510 10023420 DIV =10000 STRT CONV BIN TO ASCII 
0773 01511 04100542 STB CNT7 
0774 01512 00000005 TAB 
0775 01513 12101567 SPB CONV 
0776 01514 02100542 LBA CNT7 
0777 01515 12101606 SPB CONU 
0778 01516 12101545 SPB SPCS 
0779· 01517 02100540 LBA CNT5 ERRORS 
0780 01520 12101567 SPB CONV 
0781 01521 12101214 SPB CRLF 
0782 01522 12101214 SPB CRLF 
0783 * NEXT 8 STATEMEBTS FETCH AND PRINT TIME AND 
0784 * DATE TESTS STOPPED 
0785 01523 00170242 AIP '42 
0786 01524 11101523 BRU *-1 
0787 01525 03100027 STA MNTH 
0788 01526 00170241 AIP '41 
0789 01527 11101526 BRU *-1 
0790 01530 03100032 STA DAY 
0791 01531 00170241 AIP '41 
0792 01532 11101531 BRU *-1 
0793 01533 03100035 STA HOUR 
0794 01534 001 70240 AIP '40 
0795 01535 11101534 BRU *-1 
0796 01536 03100040 STA MISE 
0797 01537 02077772 LEA =-6 
0798 01540 01501637 LAA STOP+6,1 TEST STOPPED 
0799 01541 12101224 SPB TTYO 
0800 01542 00000026 !BS 
0801 01543 11101540 BRU *-3 
0802 01544 11101443 BRU SUBS 
0803 01545 00000000 SPCS HLT 8 SPACE SUB RUTNE 
0804 01546 01077771 LAA =-7 
0805 01547 03100661 STA SPC6 
0806 01550 00l70401 MOP l 
0807 01551 00120000 DATA '120000 SPACE 
0808 01552 11101550 BRU *-2 
0809 01553 14100661 IMS SPC6 
0810 01554 11101550 BRU SPCS+3 



n 0811 01555 11301545 BRU* SPCS 
If 

0812 01556 00000000 SPC4 HLT 4 SPACES 
0813 01557 01077774 LAA =-4 
0814 01560 03100646 STA SPAC 
0815 01561 00170401 MOP 1 
0816 01562 00120000 DATA '120000 
0817 01563 11101561 BRU *-2 
0818 01564 14100646 IMS SPAC 
0819 01565 11101561 BRU SPC4+3 
0820 01566 11301556 BRU* SPC4 
0821 01567 00000000 CONV HLT CONVERT BINARY TO ASCII 
0822 01570 01077773 LAA =-5 
0823 01571 03100660 STA NEGS 
0824 01572 00000003 CLA 
0825 01573 11101576 BRU *+3 
0826 01574 00000003 CLA 
0827 01575 07000012 MPY =10 
0828 01576 10023420 DIV =10000 
0829 01577 05000260 AMA ='260 
0830 01600 00001016 LSL 8 
0831 01601 00170001 AOP 1 
0832 01602 11101601 BRU *-1 
0833 01603 14100660 IMS NEGS 
0834 01604 11101574 BRU CONV+S 
0835 01605 11301567 BRU* CONV 
0836 01606 00000000 CONU HLT CONVERT BIN TO ASCII 
0837 01607 01077774 LAA =-4 
0838 01610 03100657 STA NEG4 
0839 01611 00000003 CLA 
0840 01612 07000012 MPY =10 
0841 01613 10023420 DIV =10000 
0842 01614 05000260 AMA = '260 
0843 01615 00001016 LSL 8 
0844 01616 00170001 AOP 1 
0845 01617 11101616 BRU *-1 
0846 01620 14100657 IMS NEG4 
0847 01621 11101611 BRU CONU+3 
0848 01622 1130160 6 BRU* CONU 
0849 01623 00152305 STAR DATA '' TEST STARTED' ' 
0849 01624 00151724 
0849 01625 00120323 
0849 01626 00152301 
0849 01627 00151324 
0849 01630 00142704 
0850 01631 00152305 STOP DATA ' 'TEST STOPPED' ' 
0850 01632 00151724 
0850 01633 00120323 
0850 01634 00152317 
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0850 01635 00150320 /9 
0850 01636 00142704 
0851 01637 0014230 l DATE DATA ' 'DATE'' 
0851 01640 00152305 
0852 01641 00152311 TIME DATA ' 'TIME' ' 
0852 01642 00146705 
0853 01643 00152322 HDNG DATA ''TRANSMISSIONS GOOD REPLY'' 
0853 01644 00140716 
0853 01645 00151715 
0853 01646 00144723 
0853 01647 00151711 
0853 01650 00147716 
0853 01651 00151640 
0853 01652 00120240 
0853 01653 0012030 7 
0853 01654 00147717 
0853 01655 00142240 
0853 01656 00151305 
0853 01657 00150314 
0853 01660 00154640 
0854 01661 00120240 DATA . ' ERRORS'' 
0854 01662 00120240 
0854 01663 00120305 
0854 01664 00151322 
0854 01665 00147722 
0854 01666 00151640 

(~). 
0855 01667 35401327 PWRl DAC PWRF 
0856 01670 00001000 PWR2 DATA '1000 PI ADDR 
0857 01671 00000001 PWR3 BSS 1 ASAV 
0858 01672 00000001 PWR4 BSS 1 BSAV 
0859 01673 00000000 PWR5 DATA 0 NO OF PWR FAILURES 
0860 01674 35401337 PWR6 DAC PWRU 
0861 01675 00001016 IO 16 DATA '101 6 
0862 01676 000 73400 YEAR DATA '73400 
0863 01677 70400000 END 

A243 00024 
BEGN 00026 
MNTH 00027 
DAY 00032 
HOUR 00035 
MISE 00040 
STRT 00043 

Al23 00071 
A124 00077 
A135 00104 
A241 00107 
CARR 00120 
A2 00141 
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PROGRAM DESCRIPTION 

IDENTIFICATION: Teletype, I/0 Bus, Mainframe Interface &'1d 
Receive Interrupt Diagnostic 

AUTHOR: Carl L. Thompson, Natural Gas Pipeline Company 
of .America, Communications Division 

ISSUED: May 16, 1976 

PURPOSE: To assist the Communication Technicians with 
maintenance and repair of the teletype logic, 
I/0 cable continuity, and the modem input 
interrupt logic. Program utilizes the input 
and output standard interrupts as well as the 
special modem receive input interrupt. 

COMPUTER: 

STORAGE: 

LOADING 
PRO CEDlJRE : 

810A 

375 Octal Location3 

Relocataole Loader, 16K modified 
Progrem. counter, Enter 1 36060 
11 A" Acc.unulat::n.~ ~ Entel" 1 6000 
'

1B 11 Accrun.ulator = 0 

Insert tape in reader and press start twice 

This diagnostic consists of 2 progra~s 

Program A 

Start program at 1 6000 

Program will print numbers continuously, 
60 per line, until halted. An interrupt is 
generated for printing each nurnber. After 
each line is printed the output interrupt is 
disabled and the teletype motor is turned off 
for approximately one second before re-initial­
izing to print next line. 

To print one character continuously, type 
the letter L. This will enable the load control 
switch mode permitting the selection of a char­
acter with control switches (0-7). 

Example; to print the letter "A'', set 
switches o, l, 7, which= 1 140400 • .All char­
acters :must be left justified as the 11A' 1 above 
for the load control switch mode. (Refer to 
table on Sheet 4). 



2. 

To return to the auto mode of printing 
numbers, press the letter "A" on teletype. 

To enable the modem receive interrupt, 
press the letter nR" on teletype. This function 
will permit testing the teletype output interrupt 
and the modem receive input interrupt together. 
Upon receipt of a valid addressed message, the 
receive interrupt will ge generated. Since the 
receive interrupt has priority over the teletype 
interrupt, the following program change will be 
initiated. 

1. The interrupt logic will initiate a hardware 
store place and branch through the memory 
interface cards (8201). 

2. Service to the telety-pe interrupt will be 
discontinued. 

3. The modem :receive interrupt will be serviced. 
Each time the receive interrupt subroutine 
is serviced, the teletype bell will ring. 
After completion of the receive in~errupt 
:routine the program will branch back to the 
teletype program location at the address of 
interruption and continue processing until 
completed. 

The program should never halt U..""ltil halted 
manually and there should never be a misprinted 
character if operating properly. 

To disable the receive interrupt press the 
letter "S". 

Program B 

Start program at '6500 

This progran1 prints a character that is 
typed from the teletype keyboard. 

Both the input and output standard inter­
rupt is generated to print a character. By 
printing the letter "0" and the nu.m.ber "0" all 
16 data bit lines will be utilized on the I/0 
bus. 



Program Modifications Via Teletype Keyboard 

TYPE CHARACTER 

A= Auto Mode 

L = LCS Mode 

R = Rec. Interrupt 

S = rtec. Interrupt 

DESCRIPTION OF PROGR.AJ.~ CHANGE 

Program will type numbers 1-9 
continuously, 60 per line, until 
halted. 

Program will print one character 
continuously. The character must 
be selected by setting control 
switches 0-7. See attached list 
labeled LCS Mode for proper switch 
setting. 

The receive interrupt will be en­
abled permitting the program to 
service the standard teletype out­
put interrupt and the special re­
ceive input interrupt. 

The :receive interrupt will be di.s­
abled. The program will continue 
to operate in the 11 Auto 11 or 11LCS" 
mode, whichever is selected. 

The program will initiate a print-out of "invalid request" 
if a character is typed other than the 4 characters above. 



4. 

LCS Mode Control Panel Switch Setting 

~·. 

A= 'l40400 0 = 1 130000 
B = 1 141000 1 = 'l30400 
C = 1 141400 2 = '131000 
D = 1 142000 3 = 1 131400 
E = 1 142400 4 = '132000 
F = 1 143000 5 = '132400 
G = 1 143400 6 = 1 133000 
H = 1 144000 7 = '133400 
I = 1 144400 8 = 1 134000 
J = 1 145000 9 = 1 134400 
K = '145400 
L = 1 146000 Space 120000 
M = 1 146400 Bell 103400 
N = 1 147000 Carriage 
0 = 1 147400 Return 106400 
p = 1 150000 Line 
Q = 1 150400 Feed l05000 
R = 1 151000 
s = 'l51400 
T = 1 152000 
u = '152400 
V = 1 l53000 

,. w = '153400 
X = '154000 
y = 'l544oo 
z = '155000 



SAMPLE PRINTOT.IT OF TELETYPE DIAGNOSTIC 

12345678912345678912345678912345678912345678912345678912345 
12345678912345678912345678912345678912345678912345678912345 
12345678912345678912345678912345678912345678912345678912345 . 
12345678912345678912345678912345678912345678912345678912345 
12345678912345676912345678912345673912345678912345678912345 
1234567o91234567891234567891234567891234L 
88888888888888888888888888888888888888888888888888888888888 
88888888888888888888888888888888888888888888888888888888888 
00000000000000000000000000000000000000000000000000000000000 
PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP?PPP 
ppppppppppppppppppppppppppppppppppppppppppppppppppppppppppp 
PPPPPPPPPPPPPPPPPPPPPPPPP?PPPPPB 
INVALID REQUEST 
PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP?PPPPPPPPPPPPPPPPPPPPPP 
PPPPPPPPPPPPPPPPPPPPPPP?PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP 
PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPA 
12345678912345678912345678912345678912345678912345678912345 
12345678912345678912345678912345678912345678912345678912345 
12345678912345678912345678912345678912345678912345678912345 
12345678912345678912345678912345678912345678912345678912345 
12345678912345678912345678912345678912345678912345678912345 
12345678912345678912345678912345 6 78912345678912345678912345 
12345678912345678912345678912345678912345678912345678912345 
12345678912345678912345678912345678912345678912345678912345 
123456789123456789123456789123456789123~5678912345678912345 
12345678912345678912345678912345678912345678912345678912345 
123456789123456R 
12345678912345678912345678912345678912345678912345678912345 
12345678912345678912345678912345678912345678912345678912345 
12345678912345678912345678912345678912345678912345678912345 
12345678912345678912345678912345678912345678912345678912345 
12345678912345678912345678912345678912345678912345678912345 
123456789123456789123456789S 
12345678912345678912345678912345678912345678912345678912345 
12345678912345678912345678912345678912345678912345678912345 



OOJl 
OOJ2 
0003 
0004 
OOJ5 
0006 
0007 
0008 
0009 
0010 
0011 
0012 
0013 
0014 
0015 
0016 
0017 
0018 
0019 
0020 
0021 
0022 
0023 

-- 0024 
)0025 

--- 0026 
0027 
0028 
0029 
0030 
0031 
0032 
0033 
0034 
0035 
0036 
0037 -
0038 
0039 
0040 
0041 
0D42 
0.043 
0044 
0045 
0,046 
0047 

00000 00000000 
00000 01100241 
00001 03300257 
00002 01100242 
00003 03300256 
00004 01100252 
00005 03300253 
00006 00130600 
00007 00010001 
00010 00000033 
00011 00000033 
00012 00000033 
00013 00000033 
00014 00000033 
00015 00130014 
00016 00001000 
00017 11100015 
00020 14100236 
00021 11100020 
00022 14100237 
00023 11100022 
00024 00130001 
00025 00072200 
00026 11100024 
00027 12100071 
00030 02077705 
00031 01500353 
00032 00130600 
00033 00010002 
00034 00000033 
00035 11100034 
00036 00000000 
00037 00130601 
00040 00010001 
00041 05000260 
00042 00001016 

************************************~**~********* 
* TELETYPE P~OGRAM 
* PRQGqAM WILL TYPE CO~TINUOUSLY UNTIL 
* HALTED. AN INTERRUPT IS GENE'.1ATED 
* AFTER EACH CHARACTER IS PRINTED. TYPE 
* LETTER L TO CHANGE PROG TO LCS MODE. 
* TYPE LETTER A TO RETURN TO AUTO MODE. 
* TYPE LETTER R TO ENABLE REC INTERRUPT 
* TYPE LETTERS TO DISABLE REC INTERRUPT 
* PREPARED BY CARL L TH0:1PSON 5- 15• 7~ 
************************************************* 

REL 
LAA 
STA* 
LAA 
STA* 
LAA 
STA* 
PIE 

CNTD 
1017 
CNTE 
1016 
REC l 
RECL 

DATA '10001 
NOP 
NOP 

STRT NOP 
NOP 
NOP 
CEU '1 4 
DATA '1000 
BRU *-2 
IMS CNTA 
BRU *-1 
IMS CNTB ~ 

BRU *-1 
CEU 1 
DATA '72200 
BRU *-2 
SPB CRLF 
LBA =-59 

LAO LAA TBLA+S9~1 
PIE 
DATA '10002 
NOP 
BRU *-1 

PRNT HLT 
PIO 
DATA '1000 1 
AMA ='260 
LSL 8 

OR PIE F/REC INTRUP 
OR DATA 1 REC INTRUP 



0048 00043 00170001 AOP z 
0049 00044 11100043 BRU *-1 
0050 00045 00000026 185 
00 51 00046 11100062 BRU LAA 
0052 00047 00130601 PID 
0053 00050 00000001 DATA 
0054 00051 00130601 PID 
0055 00052 00010002 DATA '10002 
0056 00053 01100240 LAA CNTC DAC STRT 
0057 00054 03100036 STA PRNT 
0058 00055 14100251 IMS CNTL 
0059 00056 11100055 BRU * -1 
0060 00057 00130001 CEU 1 
0061 00060 00072400 DATA '72400 
0062 00061 11100057 BRU *-2 
0063 00062 01500353 LAA LAA TBLA+59,l 
0064 00063 00000033 NOP 
0065 00064 00000033 NOP 
0066 00065 00130600 PIE 
0067 00066 00010001 DATA '10001 
0068 00067 00000035 TOI 
0069 00070 11300036 BRU* PRNT 
0070 00071 00000000 CRLF HLT 
0071 00072 00170401 MOP 
0072 00073 00106400 DATA '106400 
0073 00074 11100072 BRU *-2 
0074 00075 00170401 MOP 1 
0075 00076 00105000 DATA '105000 
0076 00077 11100075 BRU *-2 
0077 00100 11300071 BRU* CRLF 
0078 00101 00000000 TYPE HLT INPT INTERRUPT ROUTINE 
0079 00102 00130601 PIO 
0080 00103 00010002 DATA '10002 
0081 00104 00000033 NOP 
0082 00105 00000033 NOP 
0083 00106 00130001 CEU 
0084 00107 00062200 DATA '62200 CON INPT-TTY ON 
0085 001 10 11100106 BRU *-2 
0086 00111 00170201 AIP 1 
0087 001 12 1 1 1 00 l l 1 BRU *-1 
0088 00113 00001016 LSL 8 
0089 00114 00170001 AOP 1 
0090 00115 11100114 BRU *-1 
0091 00116 15046000 CMA =· 146000 
0092 001 1 7 11100121 BRU *+2 
0093 00120 11100133 BRU LCSS 
0094 00121 15051000 CMA = 1 151000 
0095 00122 11100124 BRU *+2 



-3 
,----, 0096 00123 1 1 100 1 42 BRU REC 

0097 00124 15051 400 CMA ='151400 
0098 00125 11100127 BRU *+2 
0099 00126 1 l l O O 1 50 BRU INHR 
0100 00127 15040400 CMA ='140400 
0101 00130 11100132 BRU *+2 
0102 00131 1 1 l 00 1 56 BRU AUTO 
0103 00132 11100166 BRU INVL INVALID REQUEST 
0104 00133 01100235 LCSS LAA LCS CHG TO LCS MODE 
0105 00134 03100031 STA LAO 
0106 00135 03100062 STA LAA 
0107 00136 01100234 LAA NOP 
0108 00137 03100041 STA PRNT+3 
0109 00140 03100042 STA PRNT+4 
0 11 0 00141 11100174 BRU TOI 
0 l 1 1 00142 00000033 REC NOP 
0 112 00143 01100250 LAA CNTK PIE 
0 l 13 00144 03100013 STA STRT+l 
0 1 14 00145 01000001 LAA =l 
01 1 5 00146 03100014 STA STRT+2 
0 1 16 00147 11100174 BRU TOI 
0 1 1 7 00150 00130601 INHR PIO 
0 1 1 8 00151 00000001 DATA 
0 1 1 9 00152 01100234 LAA NOP 
0120 00153 03100013 STA STRT+l 
0 12 1 00154 03100014 STA STRT+2 
0122 00155 11100174 BRU TO I 
0123 00156 01100243 AUTO LAA CNTF CHG TO AUTO MODE 
0124 00157 03100031 STA LAO LAA TBLA+59,, l 
0125 00160 03100062 STA LAA 
0126 00161 01100244 LAA CNTG AMA=' 260 
0127 00162 03100041 STA PRNT+3 
0128 00163 01100245 LAA CNTH LSL 8 
0129 00164 03100042 STA PRNT+4 
0130 00165 11100174 BRU TOI 
0 131 00166 12100071 INVL SPB CRLF 
0132 00167 02077770 LBA =-8 
0133 00170 01500371 LAA TBLC+8., 1 INVALID REQ 
0134 00171 12100227 SPB TTYO 
0135 001 72 00000026 IBS 
0136 00173 11100170 BRU *-3 
0137 00174 00000033 TOI NOP 
0138 00175 01100240 LAA CNTC DAG STRT 
0139 00176 03100101 STA TYPE 
0 I 40 00177 00000033 NOP 
0 l 41 00200 00000033 NOP 
0 l 42 00201 00000033 NOP 
0143 00202 00000035 TOI 

~ 



4 
0144 00203 11300101 BRU* TYPE 
0145 00204 00000000 RECV HLT 
0146 00205 03100254 STA SAVA 
0147 00206 04100255 STB SAVB 
0148 00207 00130101 CEU 1., 'W 
0149 00210 00072200 DATA '72200 
0150 0021 1 00000033 NOP 
0 l 51 00212 00000033 NOP 
0 1 52 00213 00170214 AIP ' 1 4 
0153 00214 00000033 NOP 
01 54 00215 14100246 IMS CNTI 
0155 00216 00000033 NOP 
0156 00217 01003400 LAA =' l O 3 !~00 
0157 00220 00170101 AOP 1., U 
0158 00221 01100254 LAA SPWA 
0159 00222 02100255 LBA SAVB 
0160 00223 00000033 NOP 
0161 00224 000000.33 NOP 
0162 00225 00000035 TOI 
0163 00226 11300204 BRU* RECV 
0164 00227 00000000 TTYO HLT 
0165 iJ0230 00170101 AOP l., W 
0166 00231 00001016 LSL 8 
0167 00232 00170101 AOP 1., W 
0168 00233 11300227 BRU* TTYO 
0169 00234 00000033 NOP NOP 
0 l 70 00235 00000031 LCS LCS 
0 l 71 00236 00000000 CNTP. DATA 0 
0 1 72 00237 00000000 CNTB DATA 0 
0173 00240 J 5L1QQ0 12 CNTC OAC STRT 
0174 00241 35400036 CNTD DAC PRNT 
0175 00242 35400101 CNTE DAC TYPE 
0176 00243 01500353 CNTF LAA TBLA+59., 1 
0177 00244 05000260 C:\JTG AMA ='260 
0178 00245 00001016 CNTH LSL 8 
0179 00246 00000000 CNTI DATA 0 
0180 00247 35400010 CNTJ DAG STRT-2 
0 l 81 00250 00130600 CNTK PIE 
01 82 002 51 00000000 CNTL DATA 0 
0183 00252 35400204 RECI DAC RECV 
0184 00253 00001002 REGL DATA '1002 
0185 002 54 00000000 SAVA DATA 0 
0186 00255 00000000 SAfJE DATA 0 
0187 00256 00001016 1016 DATA ' l O 1 6 
0188 00257 00001017 1017 DA.TL.\ ' 101 7 
0189 00260 00000001 TBLA DATA l.12J3.14.15J6J7.18.,9.,1.,2.,3J4>5J6~7J8,9 
0189 00261 00000002 
0169 00262 00000003 



0189 
0189 
0189 
0189 
0189 
0189 
0189 
0189 
0189 
0189 
0189 
0189 
0189 
0189 
0189 
0190 
0190 
0190 
0190 
0 l 90 
0190 
0190 
0190 
0190 
0190 
0190 
0190 
0190 
0190 
0190 
0190 
0190 
0190 
0 1 91 
0191 
0191 
0 191 
0191 
0191 
0 1 91 
0191 
0191 
0 l 9 1 
0 1 91 
0 1 91 
0 1 91 
0 1 9 l 
0191 

00263 00000004 
00264 00000005 
00265 00000006 
00266 00000007 
00267 00000010 
00270 00000011 
00271 00000001 
00272 00000002 
00273 00000003 
00274 00000004 
00275 00000005 
00276 00000006 
00277 00000007 
00300 00000010 
00301 00000011 
00302 00000001 
00303 00000002 
00304 00000003 
00305 00000004 
00306 00000005 
00307 00000006 
00310 _00000007 
00311 00000010 
00312 00000011 
00313 00000001 
00314 00000002 
00315 00000003 
00316 00000004 
00317 00000005 
00320 00000006 
00321 00000007 
00322 00000010 
00323 00000011 
00324 00000001 
00325 00000002 
00326 00000003 
00327 00000004 
00330 00000005 
00331 00000006 
00332 00000007 
00333 00000010 
00334 00000011 
00335 00000001 
00336 00000002 
00337 00000003 
00340 00000004 
00341 00000005 
00342 00000006 



0191 00343 00000007 
0191 00344 00000'.)10 
0191 00345 0000001 l 
8192 00346 00000001 DATA 1,2,3,4,5,6,7,8,9,1,2 
,J l 92 00347 00000002 
0192 00350 00000003 
0192 00351 00000004 
01 92 00352 00000005 
0 192 00353 00000006 
0192 00354 00000007 
0192 00355 00000010 
0192 00356 00000011 
0192 00357 00000001 
0192 00360 00000002 
0193 00361 00144716 TBLC DATA ''INVALID REQUEST'' 
0193 00362 00153301 
0193 00363 0014631 l 
0193 00364 00142240 
0193 00365 0015i305 
0193 00366 00150725 
0193 00367 00142723 
0193 00370 00152240 
0194 * PROGRAM WILL INPUT FROM ANY KEY ON THE 
0195 * TELETYPE KEY BOARD AND PRINT THE 
0196 * CHARACTER OR NUMBER UTILIZING BOTH 
0197 * STANDARD INTERRUPTS. 
0198 00500 70000 500 ORG '500 
0199 00500 01100530 LAA lNPT 
0200 00501 03300256 STA* 1016 
0201 00502 01100531 LAA OUPT 
0202 00503 03300257 STA* 1017 
0203 00504 00130101 CEU 1, W . 
0204 00505 00072000 DATA '72000 
0205 00506 00130600 PIE ENABLE INPT INTERRUPT 
0206 00507 00010001 DATA ' 1000 1 
0207 00510 00000033 NOP WAIT FOR O UPT INTERRUPT 
0208 00 51 1 11100510 BRU *-1 
0209 00512 00000000 TIPE HLT 
0210 00513 00170301 AIP l,W TYPE CHARACTER 
02 l l 00514 00001016 LSL 8 
0212 00515 00130600 PIE ENABLE Ot.JPT INTERRUPT 
02 1.3 00516 00010002 DATA ' l 0002 
0214 00517 00000035 TO 1 
0215 00520 11300512 BRU* TIPE 
0216 00521 00000000 PRNN HLT 
0217 00522 00170101 AOP l., W PRINT CHARACTER 
0218 00523 00001015 RSL 8 
0219 00524 00130601 PlD DISABLE OUPT INTERRUPT 

~: 



7 
0220 00525 00010002 DATA 'l 0002 
0221 00526 00000035 TOI 
0222 00527 11300521 BRU* PRNN 
0223 00530 35400512 INPT DAG TIPE 
0224 00531 35400521 OUPT DAC PRNN 
0225 00532 70400000 END 

STRT 00012 
LAO 00031 
PRNT 00036 
LAA 00062 
CRLF 00071 
TYPE 00101 
LCSS 00133 
REC 00142 
INH~ 00150 
AUTO 00156 
INVL 00166 
TOI 00174 
RECV 00204 
TTYO 00227 
NOP 00234 
LCS 00235 
CNTA 00236 
CNTB 00237 
CNTC 00240 
CNTD 00241 
CNTE 00242 
CNTF 00243 
CNTG 00244 
CNTH 00245 
CNTI 00246 
CNTJ 00247 
CNTK 00250 
CNTL 00251 
RECI 00252 
RECL 00253 
SAVA 00254 
SAVB 00255 
IO 16 00256 
10 1 7 00257 
TBLA 00260 
TBLC 00361 
TIPE 00 512 
PRNN 00521 
lNPT 00530 
OUPT 00531 

E;'.tRORS 0000 00000 



HIGH SPEED READER MODEL 2500 
MAINTENANCE .AND ADJUSTMENT PROCEDURES 

POWER SUPPLY OUTPUT VOLTAGES 

+ l5 Volts± l.O Volt 
- l5 Volts± l.O Volt, 
+ 8.6 Volts± 0.5 Volt 
Refer to Figure 2 for checking the l5 Volts. 

l. 

DC ground is not tied to chassis therefore connect ground Ov on Figure 2 
or pin l9 of the test jumper plug. 
The 8.6 Volts must be measured at the exciter lamp. 
The slide wire adjusting resistor for lamp voltage is located on the right 
side of the drive motor. Adjust with an accurate meter. 

LUBRICATION 

Drive Motor - Add 2-3 drops of non detergent oil in front and rear 
holes semi-annually. 

Clean pinch roller and capstan with lint free brush and N-AMYL alcohol. 

PHOTO AMPLIFIER ADJUSTMENTS 

Neutral Density Filter Method 

la. Remove cable connector 25A from teletype and connect high speed 
reader jumper plug to the cable. 

lb. Remove cover from reader. 
le. Jumper S2, ready/load switch contacts under cover. 
ld. Apply AC power to reader. 
le. Check lamp voltage (8.6v) and 15 volts as listed under power supply 

voltages then replace reader cover. 
lf. Cover all nine photo diodes with neutral density filter. 
lg. Adjust oscilloscope or DC volt meter for -15 volts, connect ground 

lead to jumper plug, pin 19 and probe to pin 9, sprocket signal. 
lh. Adjust potentiometer R23 of sprocket channel circuit (see Figure l 

for R23) for an output of -l5 volts. 
li. Slowly readjust R23 to point where sprocket output goes to O vol ts. 

Seek this point as accurate as possible. 
lj. Repeat steps g, hand i for each data channel output located at pins 

20 - 27 (Chan. l - 8). 
lk. Perform output signal coincidence check, refer to 2l. 

DUTY CYCLE METHOD ( FULLY PUNCHED CIRCULAR TAPE) 

2a. Remove cable connector 25A from teletype and connect high speed 
reader jumper plug to the cable. 

2b. Remove cover from high speed reader. 



2c. Apply AC power to reader. 
2d. Check lamp voltage (8.6v) and 15 volts as listed under power supply 

voltages, then replace reader cover. 

2. 

2e. Insert circular fully punched test tape* in reader. Tape should run 
when you enable ready load switch. 

2f. Connect scope ground lead to jumper plug pin 19 and probe to pin 9, 
sprocket channel. Adjust scope for one full cycle of signal equal 
to 10 divisions of oscilloscope scale. 

2g. Adjust potentiometer R23, sprocket channel for -15 volts 40% of cycle 
and zero O volts for 60% of cycle. (See Figure 3a.) 

2h. Move scope probe to data channel l, output signal at pin 27 of H.S. 
reader jumper plug. 

2i. Adjust scope for one full cycle of signal equal to 10 divisions of 
scope scale. 

2j. Adjust potentiometer R23 of data channel l. (See Figure 1) so that 
signal is -15 volts 70% of cycle and O volts for 30% of cycle as 
displayed in Figure 3b. 

2k. Repeat steps h, i and j for the seven remaining data channels on 
test plug. 

21. Output Signal Coincidence Check 
This check verifies that the relative coincidence between the sprocket 
channel and data channel outputs is within the specified tolera~ce. 
Perform this test following any amplifier adjustments. 

Connect the B channel of scope to the sprocket channel and move the 
A channel from data channel l through 8, observing the sprocket and 
data channel waveforms and compare the relative coincidence between 
the two while the reader is slewing a f'ully punched tape. See Fig­
ure 3c for allowable variations. If unable to meet these tolerances 
you may not be able to load the station program. Repair or return 
the reader to Station 106. Use the slow speed teletype reader for 
loading programs in the computer. 

*NOTE: Test tape should be checked with tape gauge for 
correct hole spacing. If spacing is off, readjust 
tape punch and punch another tape by pressing Rept 
key then rub out (in this order). To adjust tape 
punch (Mod. 33 TTY) remove cover from punch and 
move spring, attached to on-off assembly, forward 
or backward on the knotched arm. 



ADJUSTMENT POTENTIOMETERS(R23) 

Figure l.. Amplifier Adjustment locations 

TO LAC BOARD 

Figure 2. MPC Board Edgeboard Connections 
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FIGURE 3a. 

Adjust the Oscilloscope 
to trigger on negative 
slope. 
Uncalibrate the "Time 
Div. , Delay Time" in 
order to display one 
full cycle on 10 div­
isions of scope scale. 

SPROCKET PHAfiNEI, 

~......,_...,__.,____..,.._.,.._-.-j~-·- ·•··- ·-·---

FIGURE 3b. 

70"/o 

DATA CHANNEL 

Relative coincidence 
of sprocket and 
data channel 

.FIGURE 3c . 
DATA CHAN NEL 

outputs. 
SPROCKET CHANNE L 

IDEAL 
15"/o 

r· 
l 7 .;;J , 

-c 

I 

MAXIMUM . 
ALLOWABLE 
SPROCKET 
CHANNEL 
VARIATIONS I 22.5'1o 

'---

101o 

40"/o 

lp" 

I '>'0% 

30% 

-

I 15% 

I 22-~5"/o 

,-7.5<,(, 

4. 
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:"'\i~~;~ 
-L 
\j 

. t-,...,;. 
·11:.-

•' 

~'"'.~-•-•4-~,·-···---.• •--4 

.. i;t 
0 



=t:i: 

"° 
J; z 
0 -0 
% C: 
=i -I 
0 CA 
,tJ -I 
► -I 
C: 
CA 



PROGRAM DESCRIPTION 

IDENTIFICATION: Input Status Monitor Program 

AUTHOR: 

ISSUED: 

PURPOSE: 

COMPUTER: 

STORAGE: 

LOADING 
PROCEDURE: 

Carl L. Thompson 
Natural Gas Pipeline Company of .America 
Communications Division 

December l5, 1976 

To monitor and identify the status of 
fifty nine (59) inputs to the computer. 

SEL 8lOA 

3240 Octal Locations 

Relocatable Loader, l6K Modified 
Program Counter, Enter 1 36060 
"A" Accumulator, Enter 1 6000 
"B" Accumulator = 0 

Insert program tape in reader and 
press start switch twice. 

START PROGRAM AT LOCATION 1 6000 

The program will identify and cause the teletype to print all 
true input signals associated with channel 46-51. Following the 
printing of input data, the program will then continuously monitor 
each true input for a change. If a change occurs, the program will 
print the channel and bit number that changed. EXAMPLE, "CHANNEL 
46-14 INPUT MISSING". 

This program will be useful in trouble shooting inte~ittant 
computer input signals, but will only check true inputs. For ex­
ample, unauthorized entry. The program will not check this input 
unless you initiate the alarm to create a true input to the com­
puter. 

Following the initial print out of alarms gently tap and rake 
your finger across the input relay and logic cable connectors at 
location 1F2A and lFlB. If an active input signal connector pin 
is loose or spread, the program will identify and print the channel 
and bit number of the signal. Remove card from cabinet and gently 
close the connector pin with a pair of long nose pliers. Be very 
careful with the fragile connector pins. 



o.AJ.Vl..t'L~ ~HlNT OUT OF PROGRAM 

24 D OPEN 46-14 

~) 
26 D OPEN 46-12 

36 D OPEN 46-10 

4-36 D OPEN 46-8 

4-36 s OPEN 46-6 

24 s OPEN 46-4 

26 s OPEN 46-2 

36 s OPEN 46-0 

4-36 B OPEN 47-14 

FUEL NO 2 ON 47-4 

RECY VAL CLSE 47-3 

DC PWR ON 47-1 

SURGE V OPEN 47-0 

MODE SELECT ·2 50-15 

V SHUT DN POS 50-12 

INC STR SEQ 2 50-11 

IN STRT SEQ 2 50-10 

PERMIS STRT 2 50-9 

MALF SHT DN 2 50-6 

FUEL NO 1 OFF 50-5 

MODE SELECT 1 51-15 

ELK SIG RETRN 51-14 

26 B CLOSED 51-3 

36 BLOCK OPEN 51-0 

~14 INPT MISSING 



0001 
0002 
0003 
0004 
0005 
0006 
0007 
0008 
0009 
0010 
0011 
0012 
0013 
0014 
0015 
0016 
0017 

. 0018 
0019 
0020 
0021 
0022 
0023 
0024 
0025 
0026 
0027 
0028 
0029 
0030 
0031 
0032 
0033 
0034 
0035 
0036 
0037 
0038 
0039 
0040 
0041 
0042 
0043 
0044 
0045 
0046 
0047 

00000 
00000 
00001 
00002 
00003 
00004 
00005 
00006 
00007 
00010 
00011 
00012 
00013 
00014 
00015 
00016 
00017 
00020 
00021 
00022 
00023 
00024 
00025 
00026 
00027 
00030 
00031 
00032 
00033 
00034 
00035 
00036 
00037 
00040 
00041 

00000000 
010 77760 
03100226 
00000003 
03500715' 
03500735 
03500755 
03501007 
00000026 
00000033 
14100226 
11100003 
11100162 
00000003 
03100225 
01077760 
03100226 
01000001 
031002~4 
00170246 
11100022 
03100223 
01100223 
02100224 
00000027 
00000022 
11100046 
02100225 
12100065 
03500715 
01100224 
00000116 
03100224 
14100225 
14100226 

* * * * * * * * * * * * * * * * * * * * * * * 
* INPUT SIGNAL MONITOR DIAGNOSTIC * 
* * 
* PROGRAM IDENTIFIES AND PRINTS ALL * 
* TRUE INPUT SIGNALS FOR CHANNEL 46-51' * 
* THEN.MONITORS EACH INPUT FOR A CHANGE• * 
* IF A CHANGE OCCURS PROGRAM WILL IDEN- * 
* TIFY AND PRINT CHANNEL JITH BIT NO OF * 
* INPUT SIGNAL• * 
* * 
* PREPARED BY CARLL THOMPSON 12-15-76 * 
* * * * * * * * * * * * * * * * * * * * * * * 

REL 
BEGN LA.A =-16 

STA CTI 6 
CLA 
STA BBl,l 
STA CCl,1 
STA DDl,1 
STA EEl,1 
JBS 
NOP 
IMS 
BRU 
BRU 

STRT CLA 
STA 
LAA 
STA 
LAA 
STA 

AIP AIP 
BRU 
STA 

MORE LAA 
LBA 
ABA 
SAZ 
BRU 
LBA 
SPB 
STA 

HERE LAA 
LSL 
STA 
IMS 
IMS 

CT16 
*-7 
C46 

CT15 
=-16 
CTl 6 
=1 
A2 

BlA 
CT15 
TEST 
BBl,1 
A2 
1 
A2 
CT15 
CTl 6 

16 BIT CNTR 

BIT TST 

NO PRNT IF 0 

INDEX CNTR 
TST F/MJSSING INPT 
PRNT NXT CHNG 

CK ='JXT BIT 



~' 
( 

0048 00042 11100025 BRU MORE 
0049 00043 14100234 IMS CT4 
0050 00044 11100076 BRU CHNG 
0051 00045 11100162 BRU C46 
0052 00046 02100225 BlA LBA ens INDEX CNTR 
0053 00047 01500715 LAA BBl,l FLAG F/PRNT 
0054 00050 00000022 SAZ PRNT IF 0 
0055 00051 11100035 BRU HERE ARRANGE-TST NXT BIT 
0056 00052 14500 71 5 IMS BBl,1 
0057 00053 01500255 THE LAA B1,1 ALRM MSGE PRNT OUT 
0058 00054 03100057 PRNT STA TABL 
0059 00055 12100212 SPB CRLF 
0060 00056 020 77766 LBA =-10 
0061 00057 01500715 TABL LAA TBLA+l0,1 
0062 00060 12100203 SPB TTYO 
0063 00061 00000026 IBS 
0064 00062 11100057 BRU *-3 
0065 00063 12100212 SPB CRLF 
0066 00064 11100035 BRU HERE ARRANGE-TST NXT BIT 
0067 00065 00000000 TEST HLT TST .F/ MISSING INPT 
0068 00066 01500715 LAA BBl,l 
0069 00067 00000022 SAZ NO PRNT IF 0 

~ 0070 00070 11100072 BRU *+2 \ 
) 00 71 000 71 11300065 BRU* TEST 

-.__./ 

0072 00072 00000003 CLA 
0073 00073 03500715 TESS STA BBl,1 
0074 00074 01500355 LAA B1B,l INPT MISSING,PRNT MSGE 
0075 00075 1.1100054 BRU PRNT 
0076 00076 01000001 CHNG LAA =' 1 
0077 00077 05100022 AMA AIP 
0078 00100 03100022 STA AIP 
0079 00101 15070247 CMA =' 1 70 24 7 
0080 00102 11100104 BRU *+2 
0081 00103 11100113 BRU C47 
0082 00104 150 70250 CMA ='170250 
0083 00105 1110010 7 BRU *+2 
0084 00106 11100130 BRU cso 
0085 00107 150 70251 CMA =' 1 70251 

·0086 00110 00000000 HLT 
0087 00111 11100145 BRU C51 
0088 00112 00000000 HLT 
0089 00113 01100252 C47 LAA cccc 
0090 00114 03100074 STA TESS+! 
0091 00115 01100230 LAA ClA CH47 DATA 
0092 00116 03100053 STA THE STA ALRM TO PRNT 
0093 00117 01100240 LAA CCC! LAA CCl,l 
0094 00120 03100047 STA BlA+l 
0095 00121 03100066 STA TEST+ 1 

'~ 
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0096 00122 01100241 LAA CCC2 IMS CCl,1 
0097 00123 03100052 STA B1A+4 
0098 00124 01100242 LAA CCC3 STA CCl,1 
0099 00125 03100034 STA HERE-1 
0100 00126 03100073 STA TESS 
0101 00127 11100014 BRU STRT 
0102 00130 01100253 C50 LAA DDDD 
0103 00131 03100074 STA TESS+l 
0104 00132 01100231 LAA DlA CH50 DATA 
0105 00133 03100053 STA THE STA ALRM TO PRNT 
0106 00134 01100243 LAA DDDl LAA DDl,1 
010 7 00135 03100047 STA BlA+l 
0108 00136 03100066 STA TEST+l 
0109 00137 01100244 LAA DDD2 IMS DDl,1 
0110 00140 03100052 STA B1A+4 
0111 00141 01100245 LAA DDD3 STA DDl,1 
0112 00142 03100034 STA HERE-1 
0113 00143 03100073 STA TESS 
0114 00144 11100014 BRU STRT 
0115 00145 01100254 CSl LAA EEEE 
0116 00146 031000 74 STA TESS+l 
0117 00147 01100232 LAA ElA CHSl DATA 
0118 00150 03100053 STA THE STA ALRM TO PRNT 

·~ 0119 00151 01100246 LAA EEEl LAA EEl,l (-___/; 
0120 00152 03100047 STA BlA+l 
0121 00153 03100066 STA TEST+l 
0122 00154 01100247 LAA EEE2 IMS EEl,1 
0123 00155 03100052 STA B1A+4 
0124 00156 01100250 LAA EEE3 STA EEl,1 
0125 00157 03100034 STA HERE-I 
0126 00160 03100073 STA TESS 
0127 00161 11100014 BRU STRT 
0128 00162 01100251 C46 LAA BBBB 
0129 00163 03100074 STA TESS+l 
0130 00164 01100227 LAA AlA 
0131 00165 03100053 STA THE STA ALRM TO PRNT 
0132 00166 01100233 LAA AIPl CH46 
0133 00167 03100022 STA AIP 
0134 00170 01100235 LAA BBB! LAA BBl,l 
0135 001 71 03100047 STA BlA+l 
0136 001 72 03100066 STA TEST+ 1 
0137 00173 01100236 LAA BBB2 IMS BBl,1 
0138 00174 03100052 STA B1A+4 
0139 00175 01100237 LAA BBB3 STA BBl,1 
0140 00176 03100034 STA HERE-1 
0141 00177 03100073 STA TESS 
0142 00200 01077774 LAA =-4 
0143 00201 03100234 STA CT4 

~) 



0144 00202 11100014 BRU STRT 
0145 00203 00000000 TTYO HLT 
0146 00204 00170001 AOP 1 
0147 00205 11100204 BRU *-1 
0148 00206 00001016 LSL 8 
0149 00207 00170001 AOP 1 
0150 00210 1110020 7 BRU *-1 
0151 00211 11300203 BRU* TTYO 
0152 00212 00000000 CRLF HLT 
0153 00213 00170401 MOP 1 
0154 00214 00106400 DATA '106400 
0155 00215 11100213 BRU *-2 
0156 00216 00170401 MOP 1 
0157 00217 00105000 DATA '105000 
0158 00220 11100216 BRU *-2 
0159 00221 11300212 BRU* CRLF 
0160 00222 11100255 BRU BRU Bl 
0161 00223 00000000 Al DATA 0 
0162 00224 00000000 A2 DATA 0 
0163 00225 00000000 CT15 DATA 0 
0164 00226 00000000 CTI 6 DATA 0 
0165 0.0227 01500255 AlA .LAA B 1, 1 

( ) 0166 00230 01500275 CIA LAA C 1, 1 
'------"/ 0167 00231 01500315 DlA LAA Dl, 1 

0168 00232 01500335 ElA LAA- El, 1 
0169 00233 001 70246 AIPl AIP '46 
01 70 00234 00177774 CT4 DATA -4 
01 71 00235 01500715 BBBl LAA BBl,l 
0172 00236 14500715 BBB2 IMS BBl,1 
01 73 00237 03500715 BBB3 STA BBl,l 
01 74 00240 01500735 CCCl LAA CCl,1 
0175 00241 14500735 CCC2 IMS CCl,1 
01 76 00242 03500735 CCC3 STA CCl,1 
0177 00243 01500755 DDDl LAA DDl,1 
01 78 00244 14500755 DDD2 IMS DDl,1 
01 79 00245 03500755 DDD3 STA DDl,1 
0180 00246 01501007 EEEl LAA EEl,1 
0181 00247 14501007 EEE2 IMS EEl,l 
0182 00250 03501007 EEE3 STA EEl, 1 
0183 00251 01500355 BBBB LAA 81B,1 
0184 00252 01500375 cccc LAA ClC,1 
0185 00253 01500415 DDDD LAA D1D,1 
0186 00254 01500435 EEEE LAA ElE,1 
0187 00255 01500715 Bl LAA TBLA+l0,1 
0188 00256 01500703 B2 LAA TBLB+l0,1 
0189 00257 01500671 B3 LAA TBLC+l0,1 
0190 00260 01500657 B4 LAA TBLD+lO, 1 
0191 00261 01500645 BS LAA TBLE+ 1 O, 1 

,~) 
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0192 00262 01500633 B6 LAA TBLF+ 10, 1 
0193 00263 01500621 B7 LAA TBLG+lO, 1 
0194 00264 01500607 BB LAA TBLH+l0,1 
0.195 00265 01500575 89 LAA TBLI+l0,1 
0196 00266 01500563 BlO LAA TBI,...J+ 10, 1 
0197 00267 01500551 Bll LAA TBLK+lO,l 
0198 00270 01500537 812 LAA TBLL+l0,1 
0199 00271 01500525 B13 LAA TBLM+l0,1 
0200 00272 01500513 Bl4 LAA TBLN+l0,1 
0201 00273 01500501 B15 LAA TBLO+lO,l 
0202 00274 01500467 LAA TBLP+l0,1 
0203 00275 01501267 Cl LAA TBA+l0,1 
0204 00276 01501255 C2 LAA TBB+l0,1 
0205 00277 01501243 C3 LAA TBC+lO,l 
0206 00300 01501231 C4 LAA TBD+lO,l 
0207 00301 01501217 cs LAA TBE+lO,l 
0208 00302 01501205 C6 LAA TBF+l0,1 
0209 00303 01501173 C7 LA.A TBG+lO,l 
0210 00304 0 15011 61 C8 LAA TBH+lO,l 
0211 00305 01501147 C9 LA.4 TBI+lO,l 
0212 00306 01501135 ClO LAA TBJ+lO,l 
0213 00307 01501123 Cll LAA TBK+l0,1 

(-) 0214 00310 01501111 Cl2 LAA TBL+l0,1 
0215· 00311 01501077 C13 LAA TBM+lO,l \ / 

~/ 

0216 00312 01501065 Cl4 LAA TEN+ 1 O, 1 
0217 00313 01501053 Cl5 LAA. TBO+lO,l 
0218 00314 01501041 LAA TBP+lO,l 
0219 00315 01501527 Dl LAA TAA+lO,l 
0220 00316 01501515 D2 LAA TAB+l0,1 
0221 00317 01501503 D3 LAA TAC+l0,1 
0222 00320 01501471 D4 LAA TAD+ 10, 1 
0223 00321 01501457 D5 LAA TAE+l0,1 
0224 00322 01501445 D6 LAA TAF+lO,l 
0225 00323 01501433 D7 LAA TAG+l0,1 
0226 00324 01501421 D8 LAA TAH+l0,1 
0227 00325 0150140 7 D9 LAA TAI+l0,1 
0228 00326 01501375 DlO LAA TAJ+lO,l 

/ 0229 00327 01501363 D11 LAA TAK+lO,l 
0230 00330 01501351 D12 LAA TAL+l0,1 
0231 00331 01501337 D13 LAA TAM+l0,1 
0232 00332 01501325 Dl4 LAA TAN+l0,1 
0233 00333 01501313 D15 LAA TAO+lO, 1 
0234 00334 01501301 LAA TAP+lO,l 
0235 00335 01501766 El LAA TA+l0,1 
0236 00336 01501754 E2 LAA TB+l0,1 
0237 00337 01501742 E3 LAA TC+lO,l 
0238 00340 01501 730 E4 LAA TD+lO,l 
0239 00341 01501716 ES LAA TE+l0,1 

) 
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0240 00342 0150 l 70 4 E6 LAA TF+lO,l 
I, 

0241 00343 01501672 E7 LAA TG+lO,l 
0242 00344 01501660 E8 LAA TH+lO,l 
0243 00345 01501647 E9 LAA TI+lO,l 
0244 00346 01501635 ElO LAA TJ+lO,l 
0245 00347 01501623 El 1 LAA TK+l0,1 
0246 00350 01501611 El2 LAA TL+lO,l 
0247 00351 01501577 E13 LAA TM+lO,l 
0248 00352 01501565 E14 LAA TN+ 10, 1 
0249 00353 01501553 E15 LAA TO+l0,1 
0250 00354 01501541 LAA TP+ 10, 1 
0251 00355 01502012 B1B LAA UBLA+lO,l 
0252 00356 01502024 LAA UBLB+lO,l 
0253 00357 01502036 LAA UBLC+ 10, 1 
0254 00360 01502050 LAA UBLD+ 10, 1 
0255 00361 01502062 LAA UBLE+l0,1 
0256 00362 01502074 LAA UBLF+ 10, 1 
0257 00363 0150210 6 LAA UBLG+lO,l 
0258 00364 01502120 LAA UBLH+lO,l 
0259 00365 01502132 LAA UBLI+lO,l 
0260 00366 01502144 LAA UBLJ+lO,l 
0261 00367 01502156 LAA UBLK+lO,l 

'~1 0262 00370 01502170 LAA UBLL+l0,1 ( / 
0263 00371 01502202 LAA UBLM+l0,1 
0264 00372 01502214 LAA UBLN+lO,l 
0265 00373 01502226 LAA UBLO+l0,1 
0266 00374 01502240 LAA UBLP+l0,1 
0267 00375 01502252 CIC LAA UBA+l0,1 
0268 00376 01502264 LAA UBB+lO,l 
0269 00377 01502276 LAA UBC+lO,l 
0270 00400 01502310 LAA UBD+l0,1 
0271 00401 01502322 LAA UBE+lO,l 
0272 00402 01502334 LAA ·uBF+lO,l 
0273 00403 01502346 LAA UBG+l0,1 
0274 00404 01502360 LAA UBH+l0,1 
0275 00405 01502372 LAA UBI+lO,l 
0276 00406 01502404 LAA UBJ+lO,l 
0277 00407 01502416 LAA UBK+l0,1 
0278 00410 01502430 LAA UBL+lO,l 
0279 00411 01502442 LAA UBM+lO,l 
0280 00412 01502454 LAA UBN+lO,l 
0281 00413 ·01502466 LAA UBO+l0,1 
0282 00414 01502500 LAA UBP+l0,1 
0283 00415 01502512 DlD LAA UAA+lO,l 
0284 00416 01502524 LAA UAB+l0,1 
0285 00417 01502536 LAA UAC+l0,1 
0286 00420 01502550 LAA UAD+l0,1 
0287 00421 01502562 LAA UAE+l0,1 
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0288 00422 01502574 LAA UAF+l0,1 
0289 00423 01502606 LAA UAG+lO,l 
0290 00424 01502620 LAA UAH+l0,1 
0291 00425 01502632 LAA UAI+l0,1 
0292 00426 01502644 LAA UAJ+l0,1 
0293 00427 01502656 LAA UAK+l0,1 
0294 00430 01502670 LAA UAL+l0,1 
0295 00431 01502702 LAA UAM+l0,1 
0296 00432 01502714 LAA UAN+l0,1 
0297 00433 01502726 LAA UAO+l0,1 
0298 00434 01502740 LAA UAP+lO,l 
0299 00435 01503012 ElE LAA UA+lO,l 
0300 00436 01503024 LAA UB+lO,l 
0301 00437 01503036 LAA UC+l0,1 
0302 00440 01503050 LAA UD+l0,1 
0303 00441 01503062 LAA UE+l0,1 
0304 00442 01503074 LAA UF+l0,1 
0305 00443 01503106 LAA UG+l0,1 
0306 00444 01503120 LAA UH+l0,1 
0307 00445 01503132 LAA UI+l0,1 
0308 00446 01503144 LAA UJ+l0,1 

( ) 0309 00447 01503156 LAA UK+l0,1 
\ 0310 00450 015031 70 LAA UL+l0,1 "'-----~/ 

0311 00451 01503202 LAA UM+lO,l 
0312 00452 01503214 LAA UN+l0,1 
0313 00453 01503226 LAA UO+l0,1 
0314 00454 01503240 LAA UP+l0,1 
0315 00455 00131666 TBLP DATA '' 36 S OPEN 46-0 ' f 

0315 00456 00120323 
0315 00457 00120317 
0315 00460 00150305 
0315 00461 00147240 
0315 00462 00120240 
0315 00463 00120240 
0315 00464 00132266 
0315 00465 00126660 
0315 00466 00120240 
0316 00467 00131666 TBLO DATA ' '36 S CLOSED 46-1 ' ' 
0316 00470 00120323 
0316 00471 00120303 
0316 00472 00146317 
0316 00473 00151705 
0316 00474 00142240 
0316 00475 00120240 
0316 00476 00132266 
0316 00477 00126661 
0316 00500 00120240 
0317 00501 00131266 TBLN DATA ' • 26 S OPEN 46-2 ' ' 

',_,) 
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0317 
0317 
0317 
0317 
0317 
0317 
0317 
0317 
031 7 . 
0318 
0318 
0318 
0318 
0318 
0318 
0318 
0318 
0318 
0318 
0319 
0319 
0319 
0319 
0319 
0319 
0319 
0319 
0319 
0319 
0320 
0320 
0320 
0320 
0320 
0320 
0320 
0320 
0320 
0320 
0321 
0321 
0321 
0321 
0321 
0321 
0321 
0321 
0321 

00502 00120323 
00503 00120317 
00504 00150305 
00505 00147240 
00506 00120240 
00507 00120240 
00510 00132266 
00511 00126662 
00512 00120240 
00513 00131266 
00514 00120323 
00515 00120303 
00516 00146317 
00517 00151705 
00520 00142240 
00521 00120240 
00522 00132266 
00523 00126663 
00524 00120240 
00525 00131264 
00526 00120323 
00527 00120317 
00530 00150305 
00 531 00147240 
00 532 001 20240 
00533 00120240 
00534 00132266 
00535 00126664 
00536 00120240 
00537 00131264 
00540 00120323 
0 0 5 41 0 0 1 20 3 0 3 
00542 00146317 
00543 00151705 
00544 00142240 
00545 00120240 
00546 00132266 
00547 00126665 
00550 00120240 
00551 00132255 
00552 00131666 
00553 00120323 
00554 00120317 
00555 00150305 
00556 00147240 
00557 00120240 
00560 00132266 
00561 00126666 

TBLM DATA ''26 S CLOSED 

TELL DATA ''24 S OPEN 

TBLK DATA ''24 S CLOSED 

TBLJ DATA ''4-36 S OPEN 

8 

46-3 ' ' 

46-4 '' 

46-5 '' 

46-6 " 



0321 00562 00120240 
0322 00563 00132255 TBLI DATA ''4-36 S CLOSED 46-7 ' ' 
0322 00564 00131666 
0322 00565 00120323 
0322 00566 00120303 
0322 00567 00146317 
0322 00570 00151705 
0322 00571 00142240 
0322 00572 00132266 
0322 00573 00126667 
0322 00574 001 20240 
0323 00575 00132255 TBLH DATA ''4-36 D OPEN 46-8 ' ' 
0323 00576 00131666 
0323 00577 00120304 
0323 00600 00120317 
0323 00601 0015030 5 
0323 00602 00147240 
0323 00603 001 20240 
0323 00604 00132266 
0323 00605 00126670 
0323 00606 00120240 
0324 00607 00132255 TBLG DATA ''4-36 D CLOSED 46-9 ' ' _,,.,.........---- ........ 

0324 00610 00131666 \ 
I 

/ 0324 00611 00120304 
0324 00612 00120303 
0324 00613 00146317 
0324 00614 00151705 
0324 00615 00142240 
0324 00616 00132266 
0324 00617 00126671 
0324 00620 00120240 
0325 00621 00131666 TBLF DATA ' '36 D OPEN 46-10" 
0325 00622 00120304 
0325 00623 00120317 
0325 00624 00150305 
0325 00625 00147240 
0325 00626 00120240 
0325 00627 00120240 
0325 00630 00132266 
0325 00631 00126661 
0325 00632 001 30240 
0326 00633 00131666 TELE DATA ''36 D CLOSED 46-11" 
0326 00634 00120304 
0326 00635 00120303 
0326 00636 00146317 
0326 00637 001 51 705 
0326 00640 00142240 
0326 00641 00120240 

,J 
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0326 00642 00132266 
0326 00643 00126661 
0326 00644 00130640 
0327 00645 00131266 TBLD DATA ''26 D OPEN 46-12'' 
0327 00646 00120304 
0327 00647 0012031 7 
0327 00650 00150305 
0327 00651 00147240 
0327 00652 00120240 
0327 00653 001 20240 
0327 00654 00132266 
0327 00655 00126661 
0327 00656 00131240 
0328 00657 00131266 TBLC DATA ''26 D CLOSED 46-13'' 
0328 00660 00120304 
0328 00661 00120303 
0328 00662 00146317 
0328 00663 00151705 
0328 00664 00142240 
0328 00665 00120240 
0328 00666 00132266 
0328 00667 00126661 

/~- 0328 . 00670 00131640 
( ) 0329 00671 00131264 TBLB DATA ''24 D OPEN 46-14'' 

0329 00672 00120304 
0329 00673 00120317 
0329 00674 00150305 
0329 00675 00147240 
0329 00676 00120240 
0329 00677 00120240 
0329 00700 00132266 
0329 00701 00126661 
0329 00702 001 32240 
0330 00703 00131264 TBLA DATA ''24 D CLOSED 46-15'' 
0330 00704 00120304 
0330 00705 00120303 
0330 00706 00146317 
0330 00707 00151705 
0330 00710 00142240 
0330 00711 001 20240 
0330 00712 00132266 
0330 00713 00126661 
0330 00714 00132640 
0331 00715 00000020 BBl BSS 16 
0332 00735 00000020 CCI BSS 16 
0333 00755 00000020 DD! BSS 16 
0334 00775 00000012 DATA. BSS 10 
0335 01007 00000020 EE! BSS 16 



1/) 

0336 01027 00151725 TBP DATA ''SURGE V OPEN 47-0 t t 

,, 
0336 01030 00151307 
0336 01031 00142640 

· 0336 01032 00153240 
0336 01033 00147720 
0336 01034 00142716 
0336 01035 00120240 
0336 01036 00132267 
0336 01037 00126660 
0336 01040 00120240 
0337 01041 0014230 3 TBO DATA '' DC PWR ON 47-1 ' ' 
0337 01042 00120320 
0337 01043 00153722 
0337 01044 00120317 
0337 01045 00147240 
0337 01046 00120240 
0337 01047 00120240 
0337 01050 00132267 
0337 01051 00126661 
0337 01052 00120240 
0338 01053 00151305 TBN DATA ''RECY VAL OPEN 47-2 ' . 
0338 01054 00141731 

() 0338 01055 00120326 
0338 01056 00140 714 
0338 01057 00120317 
0338 01060 00150305 
0338 01061 00147240 
0338 01062 00132267 
0338 01063 00126662 
0338 01064 00120240 
0339 01065 00151305 TBM DATA ''RECY VAL CLSE 47-3 ' ' 
0339 01066 00141731 
0339 01067 00120326 
0339 01070 00140714 
0339 01071 001 20303 
0339 01072 00146323 
0339 01073 00142640 
0339 01074 00132267 
0339 01075 00126663 
0339 01076 00120240 
0340 01077 00143325 TBL DATA ''FUEL NO 2 ON 47-4 ' ' 
0340 01100 00142714 
0340 01101 00120316 
0340 01102 00147640 
0340 01103 00131240 
0340 01104 00147716 
0340 01105 00120240 
0340 01106 00132267 

I 
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.0340 01107 00126664 
, a, 

0340 01110 00120240 
0341 01111 00143325 TBK DATA ''FUEL NO 2 OFF 47-5 . ' 
0341 01112 00142714 
0341 01113 00120316 
0341 01114 00147640 
0341 01115 001 31240 
0341 01116 00147706 
0341 01117 00143240 
0341 01120 00132267 
0341 01121 00126665 
0341 01122 00120240 
0342 01123 00141317 TBJ DATA ''BOILER ALARM 47-6 ' ' 
0342 01124 00144714 
0342 01125 00142722 
0342 01126 00120301 
0342 01127 00146301 
0342 01130 00151315 
0342 01131 00120240 
0342 01132 00132267 
0342 01133 00126666 
0342 01134 00120240 

(\ 0343 01135 00144311 TBI DATA ' 'HI D GAS PRES 47-7 ' ' 
\, ) 0343 01136 00120304 

0343 01137 00120307 
0343 01140 00140 723 
0343 01141 00120320 
0343 01142 00151305 
0343 01143 00151640 
0343 01144 00132267 
0343 01145 00126667 
0343 01146 00120240 
0344 01147 00144716 TBH DATA ''INVALID 47-8 ' ' 
0344 01150 00153301 
0344 01151 00146311 
0344 01152 00142240 
0344 01153 00120240 
0344 01154 00120240 
0344 01155 00120240 
0344 01156 00132267 
0344 01157 001 26670 
0344 01160 001 20240 
0345 01161 00144716 TBG DATA ''INVALID 47-9 ' ' 
0345 01162 00153301 
0345 01163 00146311 
0345 01164 00142240 
0345 01165 00120240 
0345 01166 00120240 

/ 
'~ 
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0345 01167 00120240 
0345 011 70 00132267 
0345 011 71 00126671 
0345 01172 00120240 
0346 011 73 00144716 TBF DATA ''INVALID 47-10" 
0346 011 74 00153301 
0346 011 75 00146311 
0346 -Cf 1 l 76 00142240 
0346 01177 00120240 
0346 01200 00120240 
0346 01201 00120240 
0346 01202 00132267 
0346 01203 00126661 
0346 01204 00130240 
0347 01205 00144716 TBE DATA ''INVALID 47-11" 
0347 01206 00153301 
0347 01207 00146311 
0347 01210 00142240 
0347 01211 00120240 
0347 01212 00120240 
0347 01213 00120240 
0347 01214 00132267 
0347 01215 00126661 
0347 01216 00130640 
0348 01217 00146317 TBD DATA ''LO STROKE GAS 47-12'' 
0348 01220 00120323 
0348 01221 00152322 
0348 01222 00147713 
0348 01223 00142640 
0348 01224 00143701 
0348 01225 00151640 
0348 01226 00132267 
0348 01227 00126661 
0348 01230 00131240 
0349 01231 00146317 TBC DATA ' 'LO CONTR GAS 47-13'' 
0349 01232 00120303 
0349 01233 00147716 
0349 01234 00152322 
0349 01235 0012030 7 
0349 01236 00140723 
0349 01237 00120240 
0349 01240 00132267 
0349 01241 00126661 
0349 01242 00131640 
0350 01243 00132255 TBB DATA ' '4-36 B OPEN 47-14" 
0350 01244 00131666 
0350 01245 00120302 
0350 01246 00120317 

, __ ) 
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0350 01247 00150305 
0350 01250 00147240 
0350 01251 00120240 
0350 01252 00132267 
0350 01253 00126661 
0350 01254 001 32240 
0351 01255 00132255 TBA DATA ''4-36 B CLOSED 47-15'' 
0351 01256 00131666 
0351 01257 00120302 
0351 01260 00120303 
0351 01261 00146317 
0351 01262 00151705 
0351 01263 00142240 
0351 01264 00132267 
0351 01265 00126661 
0351 01266 00132640 
0352 01267 00141325 TAP DATA ''BURGLAR ALARM 50-0 ' ' 
0352 01270 00151307 
0352 01271 00146301 
0352 01272 00151240 
0352 01273 00140 714 

·0352 01274 00140722 
0352 01275 00146640 
0352 01276 00132660 
0352 01277 00126660 
0352 01300 00120240 
0353 01301 00143311 TAO DATA ''FIRE MAIN BLD 50-1 ' ' 
0353 01302 00151305 
0353 01303 00120315 
0353 01304 00140 711 
0353 01305 00147240 
0353 01306 00141314 
0353 01307 00142240 
0353 01310 00132660 
0353 01311 00126661 
0353 01312 00120240 
0354 01313 00143701 TAN DATA ''GAS DETECTION 50-2 ' ' 
0354 01314 00151640 
0354 01315 00142305 
0354 01316 00152305 
0354 01317 00141724 
0354 01320 00144717 
0354 01321 00147240 
0354 01322 00132660 
0354 01323 00126662 
0354 01324 00120240 
0355 01325 00144716 TAM DATA ''INVALID 50-3 ' ' 
0355 01326 00153301 
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0355 01327 00146311 
0355 01330 00142240 
0355 01331 00120240 
0355 01332 00120240 
0355 01333 00120240 
0355 01334 00132660 
0355 01335 00126663 
0355 01336 00120240 
0356 01337 00143325 TAL DATA ''FUEL NO 1 ON 50-4 ' ' 
0356 01340 00142714 
0356 01341 00120316 
0356 01342 00147640 
0356 01343 00130640 
0356 01344 00147716 
0356 01345 00120240 
0356 01346 00132660 
0356 01347 00126664 
0356 01350 00120240 
0357 01351 00143325 TAK DATA ''FUEL NO 1 OFF 50-5 ' ' 
0357 01352 00142714 
0357 01353 00120316 
0357 01354 00147640 
0357 01355 00130640 

//) 0357 01356 00147706 
\ I 0357 01357 00143240 

'----'' 

0357 01360 00132660 
0357 01361 00126665 
0357 01362 00120240 
0358 01·363 00146701 TAJ DATA ''MALF SHT DN 2 50-6 . ' 
0358 01364 0014630 6 
0358 01365 00120323 
0358 01366 00144324 
0358 01367 00120304 
0358 01370 00147240 
0358 01371 00131240 
0358 01372 00132660 
0358 01373 00126666 
0358 01374 00120240 
0359 01375 00146701 TAI DATA ''MALF WARN 2 50-7 ' . 
0359 01376 00146306 
0359 01377 00120327 
0359 01400 00140 722 
0359 01401 00147240 
0359 01402 00120240 
0359 01403 00131240 
0359 01404 00132660 
0359 01405 00126667 
0359 01406 00120240 

) 
....________/ 
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0360 01407 00147317 TAH DATA ''NO 2 LOADED 50-8 ' ' 
0360 01410 00120262 
0360 01411 00120314 
0360 01412 00147701 
0360 01413 00142305 
0360 01414 00142240 
0360 01415 00120240 
0360 01416 00132660 
0360 01417 00126670 
0360 01420 00120240 
0361 01421 00150305 TAG DATA ''PERMIS STRT 2 50-9 ' ' 
0361 01422 00151315 
0361 01423 00144723 
0361 01424 00120323 
0361 01425 00152322 
0361 01426 00152240 
0361 01427 00131240 
0361 01430 00132660 
0361 01431 00126671 
0361 01432 00120240 
0362 01433 00144716 TAF DATA ''IN STRT SEQ 2 50-10'' 
0362 01434 00120323 
0362 01435 00152322 

~\ 0362 01436 00152240 
( ' 0362 01437 00151705 \'-._.-/ 

0362 01440 00150640 
0362 01441 00131240 
0362 01442 001 32660 
0362 01443 00126661 
0362 01444 001 30240 
0363 01445 00144716 TAE DATA '' INC STR SEQ 2 50 - 1 1 ' ' 
0363 01446 00141640 
0363 01447 00151724 
0363 01450 00151240 
0363 01451 001 51705 
0363 01452 00150640 
0363 01453 00131240 
0363 01454 00132660 
0363 01455 00126661 
0363 01456 00130640 
0364 01457 00153240 TAD DATA ' 'V SHUT DN POS 50-12'' 
0364 01460 00151710 
0364 01461 00152724 
0364 01462 00120304 
0364 01463 00147240 
0364 01464 00150317 
0364 01465 00151640 
0364 01466 00132660 



/ '7 
0364 01467 00126661 
0364 01470 00131240 
0365 01471 00143311 TAC DATA ''FIRE AUX BLDG 50-13'' 
0365 01472 00151305 
0365 01473 00120301 
0365 01474 00152730 
0365 01475 00120302 
0365 01476 00146304 
0365 01477 00143640 
0365 01500 00132660 
0365 01501 00126661 
0365 01502 00131640 
0366 01503 00151724 TAB DATA ''ST PAN C MODE 50-14'' 
0366 01504 00120320 
0366 01505 00140 716 
0366 01506 00120303 
0366 01507 00120315 
0366 01510 00147704 
0366 01511 00142640 
0366 01512 00132660 
0366 01513 00126661 
0366 01514 00132240 
0367 01515 00146717 TAA DATA ''MODE SELECT 2 50-15'' 
0367 01516 00142305 

0 0367 01517 00120323 
0367 01520 00142714 
0367 01521 00142703 
0367 01522 00152240 
0367 01523 00131240 
0367 01524 00132660 
0367 01525 00126661 
0367 01526 001 32640 
0368 01527 00131666 TP DATA ''36 BLOCK OPEN 51-0 ' ' 
0368 01530 00120302 
0368 01531 00146317 
0368 01532 00141713 
0368 01533 00120317 
0368 01534 00150305 
0368 01535 00147240 
0368 01536 00132661 
0368 01537 00126660 
0368 01540 00120240 
0369 01541 00131666 TO DATA ''36 B CLOSED 51-1 ' ' 
0369 01542 00120302 
0369 01543 00120303 
0369 01544 00146317 
0369 01545 00151705 
0369 01546 00142240 
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0369 01547 001 20240 
0369 01550 00132661 
0369 01551 00126661 
0369 01552 00120240 
0370 01553 00131266 TN DATA ''26 BLOCK OPEN 51-2 ' ' 
0370 01554 00120302 
0370 01555 00146317 
0370 01556 00141713 
0370 01557 00120317 
0370 01560 00150305 
0370 01561 00147240 
0370 01562 00132661 
0370 01563 00126662 
0370 01564 00120240 
0371 01565 00131266 TM DATA ''26 B CLOSED 51-3 ' ' 
0371 01566 00120302 
0371 01567 00120303 
0371 01570 00146317 
0371 01571 001 51705 
0371 01572 001 42240 
0371 01573 001 20240 
0371 01574 00132661 
0371 01575 00126663 

() 0371 01576 001 20240 
"---------·/ 0372 01577 00131264 TL DATA ''24 BLOCK OPEN 51-4 ' ' 

0372 01600 00120302 
0372 01601 00146317 
0372 01602 00141713 
0372 01603 00120317 
0372 01604 00150305 
0372 01605 00147240 
0372 01606 00132661 
0372 01607 00126664 
0372 01610 00120240 
0373 01611 00131264 TK DATA ''24 B CLOSED 51-5 . ' 
0373 01612 00120302 
0373 01613 00120303 
0373 01614 00146317 
0373 01615 00151705 
0373 01616 00142240 
0373 01617 00120240 
0373 01620 00132661 
0373 01621 00126665 
0373 01622 00120240 
0374 01623 00146701 TJ DATA ''MALF SHT DN 1 51-6 ' ' 
0374 01624 00146306 
0374 01625 00120323 
0374 01626 00144324 



Jq 
0374 01627 00120304 
0374 01630 00147240 
0374 01631 00130640 
0374 01632 00132661 
0374 01633 00126666 
0374 01634 00120240 
0375 01635 00146701 TI DATA ''MALF WARN 1 51-7 ' t 

0375 01636 00146306 
0375 01637 00120327 
0375 01640 00140722 
0375 01641 00147240 
0375 01642 00120261 
0375 01643 00120265 
0375 01644 00130655 
0375 01645 00133640 
0376 01646 00147317 TH DATA ' 'NO 1 LOADED 51-8 ' ' 
0376 01647 00120261 
0376 01650 00120314 
0376 01651 00147701 
0376 01652 00142305 
0376 01653 00142240 
0376 01654 00120240 
0376 01655 00132661 

(~-, 0376 01656 00126670 
' ) 0376 01657 00120240 -~_.,., 

0377 01660 00150305 TG DATA ''PERMI S STRT 1 51-9 ' ' 
0377 01661 00151315 
0377 01662 00144723 
0377 01663 00120323 
0377 01664 00152322 
0377 01665 00152240 
0377 01666 00130640 
0377 01667 00132661 
0377 01670 00126671 
0377 01671 00120240 
0378 01672 00144716 TF DATA ' 'IN STRT SEQ 1 51-10'' 
0378 01673 00120323 
0378 01674 00152322 
0378 01675 00152240 
0378 01676 00151705 
0378 01677 00150640 
0378 01700 00130640 
0378 01701 00132661 
0378 01702 00126661 
0378 01703 00130240 
0379 01704 00144716 TE DATA '' INC STR SEQ 1 51-11" 
0379 01705 00141640 
0379 01706 00151724 

\~ 
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0379 01707 00151240 
,zo 

0379 01710 00151 705 
0379 01711 00150640 
0379 01712 00130640 
0379 01713 00132661 
0379 01714 00126661 
0379 01715 00130640 
0380 01716 00153240 TD DATA ''V SHUT DN POS 51-12'' 
0380 01717 00151710 
0380 01720 00152724 
0380 01721 00120304 
0380 01722 00147240 
0380 01723 00150317 
0380 01724 00151640 
0380 01725 00132661 
0380 01 726 0012666_1 
0380 01727 00131240 
0381 01730 00151724 TC DATA ' 'STA BLOW DN 51-13'' 
0381 01 731 00140640 
0381 01732 00141314 
0381 01733 00147727 
0381 01734 00120304 
0381 01735 00147240 
0381 01736 00120240 

CJ 0381 01737 00132661 
0381 01740 00126661 
0381 01 741 00131640 
0382 01742 00141314 TB DATA ''BLK SIG RETRN 51-14'' 
0382 01743 00145640 
0382 01744 00151711 
0382 01745 00143640 
0382 01746 0015130 5 
0382 01747 00152322 
0382 01750 00147240 
0382 01751 00132661 
0382 01752 00126661 
0382 01753 00132240 
0383 01754 00146717 TA DATA ' 'MODE SELECT 1 51-15'' 
0383 01755 00142305 
0383 01756 00120323 
0383 01757 00142714 
0383 01760 00142703 
0383 01 761 00152240 
0383 01762 00130640 
0383 01763 00132661 
0383 01764 00126661 
0383 01765 00132640 
0384 01766 00000012 DOTA BSS 10 

~) 



0385 02000 00141710 UBLA DATA ''CH46-15 INPT MISSING'' 
0385 02001 00132266 
0385 02002 00126661 
0385 02003 00132640 
0385 02004 00144716 
0385 02005 00150324 
0385 02006 00120315 
0385 02007 00144723 
0385 02010 00151711 
0385 02011 00147307 
0386 02012 00141710 UBLB DATA ''CH46-14 INPT MISSING'' 
0386 02013 00132266 
0386 02014 00126661 
0386 02015 00132240 
0386 02016 00144716 
0386 02017 00150324 

-0386 02020 00120315 
0386 02021 00144723 
0386 02022 00151711 
0386 02023 00147307 
0387 02024 00141710 UBLC DATA ''CH46-13 INPT MISSING'' 
0387 02025 00132266 
0387 02026 00126661 

(~J 0387 02027 .oo 131640 
0387 02030 00144716 

~ 0387 0 20 3 1 0 0 1 50 3 2 4 
0387 02032 00120315 
0387 02033 00144723 
0387 02034 00151711 
0387 0 2035 0014730 7 
0388 02036 00141710 UBLD DATA ''CH46-12 INPT MISSING'' 
0388 02037 00132266 
0388 0 2040 00126661 
0388 02041 00131240 
0388 02042 00144716 
0388 02043 00150324 
0388 02044 00120315 
0388 02045 00144723 
0388 02046 00151711 
0388 02047 00147307 
0389 02050 00141710 UBLE DATA ''CH46-ll INPT MISSING'' 
0389 020 51 001 32266 
0389 02052 00126661 
0389 02053 00130640 
0389 02054 00144716 
0389 02055 00150324 
0389 02056 00120315 
0389 02057 00144723 

"-) 



(' 
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0389 02060 00151711 
0389 02061 00147307 
0390 02062 00141710 UBLF DATA ''CH46-10 INPT MISSING'' 
0390 02063 00132266 
0390 - 02064 00126661 
0390 02065 00130240 
0390 02066 00144716 
0390 02067 00150324 
0390 02070 00120 315 
0390 02071 00144723 
0390 02072 00151711 
0390 02073 00147307 
0391 02074 00141710 UBLG DATA '' CH46-9 INPT MISSING'' 
0391 02075 00132266 
0391 02076 00126671 
0391 02077 00120240 
0391 02100 00144716 
0391 02101 00150324 
0391 02102 00120315 
0391 02103 00144723 
0391 02104 00151711 
0391 02105 00147307 
0392 02106 00141710 UBLH DATA ' 'CH46-8 INPT MISSING'' 

C) 0392 02107 00132266 
0392 021°10 00126670 
0392 02111 00120240 
0392 02112 00144716 
0392 02113 00150324 
0392 02114 00120315 
0392 02115 00144723 
0392 02116 00151711 
0392 02117 00147307 
0393 02120 00141710 UBL! DATA '' CH46- 7 INPT MISSING' ' 
0393 02121 00132266 
0393 02122 00126667 
0393 02123 00120240 
0393 02124 0014471"6 
0393 02125 00150324 
0393 02126 00120315 
0393 02127 00144723 
0393 02130 00151711 
0393 02131 00147307 
0394 02132 00141710 UBLJ DATA '' CH46-6 INPT MISSING'' 
0394 02133 00132266 
0394 02134 00126666 
0394 02135 00120240 
0394 02136 00144716 
0394 02137 00150324 



0394 02140 00120315 
0394 02141 00144723 
0394 02142 00151711 
0394 02143 00147307 
0395 02144 00141710 UBLK DATA ''CH46-5 INPT MISSING'' 
0395 02145 00132266 
0395 02146 00126665 
0395 02147 00120240 
0395 02150 00144716 
0395 02151 00150324 
0395 02152 00120315 
0395 02153 00144723 
0395 02154 00151711 
0395 02155 00147307 
0396 02156 00141710 UBLL DATA ' 'CH46-4 INPT MISSING'' 
0396 02157 00132266 
0396 02160 00126664 
0396 02161 001 20240 
0396 02162 00144716 
0396 02163 00150324 
0396 02164 00120315 
0396 02165 00144723 

(~) 0396 02166 00151711 
"--------' 0396 02167 00147307 

0397 02170 00141710 UBLM DATA '' CH46-3 INPT MISSING'' 
0397 021 71 00132266 
0397 02172 00126663 
0397 02173 00120240 
0397 02174 00144716 
0397 02175 00150324 
0397 02176 00120315 
0397 02177 00144723 
0397 02200 00151711 
0397 02201 0014730 7 
0398 02202 00141 710 UBLN DATA '' CH46-2 INPT MISSING" 
0398 02203 00132266 
0398 02204 00126662 
0398 02205 00120240 
0398 02206 00144716 
0398 02207 00150324 
0398 02210 00120315 
0398 02211 00144723 
0398 02212 00151711 
0398 02213 00147307 
0399 02214 00141710 UBL0 DATA ' 'CH46- l INPT MISSING'' 
0399 02215 00132266 
0399 02216 00126661 
0399 02217 00120240 

~J 
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:Z4 
0399 02220 00144716 
0399 02221 00150324 
0399 02222 00120315 
0399 02223 00144723 
0399 02224 00151711 
0399 02225 00147307 
0400 02226 00141710 UBLP DATA ''CH46-0 INPT MISSING'' 
0400 02227 00132266 
0400 02230 00126660 
0400 02231 00120240 
0400 02232 00144716 
0400 02233 00150324 
0400 02234 00120315 
0400 02235 00144723 
0400 02236 00151711 
0400 02237 00147307 
0401 02240 00141710 UBA DATA ''CH47-15 INPT MISSING'' 
0401 02241 00132267 
0401 02242 00126661 
0401 02243 00132640 
0401 02244 00144716 
0401 02245 00150324 
0401 02246 00120315 

0 0401 02247 00144723 
0401 02250 00151711 
0401 02251 00147307 
0402 02252 00141710 UBB DATA ''CH47-14 INPT MISSING'' 
0402 02253 00132267 
0402 02254 00126661 
0402 02255 00132240 
0402 02256 00144716 
0402 02257 00150324 
0402 02260 00120315 
0402 02261 00144723 
0402 02262 00151711 
0402 02263 00147307 
0403 02264 00141710 UBC DATA ' ' CH 4 7- 1 3 I NP T MISSING'' 
0403 02265 00132267 
0403 02266 00126661 
0403 02267 00131640 
0403 02270 00144716 
0403 02271 00150324 
0403 02272 00120315 
0403 02273 00144723 
0403 02274 00151711 
0403 02275 00147307 
0404 02276 00141710 UBD DATA ''CH47-12 INPT MISSING'' 
0404 02277 00132267 

·." _ _) 
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0404 02300 00126661 
0404 02301 00131240 
0404 02302 00144716 
0404 02303 00150324 
0404 02304 00120315 
0404 02305 00144723 
0404 02306 00151711 
0404 02307 00147307 
0405 02310 00141710 UBE DATA '' CH4 7-11 INPT MISSING' ' 
0405 02311 00132267 
0405 02312 00126661 
0405 02313 00130640 
0405 02314 00144716 
0405 02315 00150324 
0405 02316 00120315 
0405 02317 00144723 
0405 02320 00151711 
0405 02321 00147307 
0406 02322 00141710 UBF DATA ' 'CH4 7-10 INPT MISSING'' 
0406 02323 00132267 
0406 02324 00126661 
0406 02325 001 30240 
0406 02326 00144716 

() 0406 02327 00150324 
0406 02330 00120315 
0406 02331 00144723 
0406 02332 00151711 
0406 02333 00147307 
0407 02334 00141710 UBG DATA ''CH47-9 INPT MISSING'' 
0407 02335 00132267 
0407 02336 00126671 
0407 02337 00120240 
0407 02340 00144716 
0407 02341 00150324 
0407 02342 00120315 
0407 02343 00144723 
0407 02344 00151711 
0407 02345 00147307 
0408 02346 00141710 UBH DATA '' CH47-8 INPT MISSING'' 
0408 02347 00132267 
0408 02350 00126670 
0408 02351 001 20240 
0408 02352 00144716 
0408 02353 00150324 
0408 02354 00120315 
0408 02355 00144723 
0408 02356 00151711 
0408 02357 0014 730 7 



~ 
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0409 02360 00141710 UBI DATA '' CH47-7 INPT MISSING' ' 
0409 02361 00132267 
0409 02362 00126667 
0409 02363 00120240 
0409 02364 00144716 
0409 02365 00150324 
0409 02366 00120315 
0409 02367 00144723 
0409 02370 00151711 
0409 02371 00147307 
0410 02372 00141710 UBJ DATA '' CH4 7-6 INPT MISSING'' 
0410 02373 00132267 
0410 02374 00126666 
0410 02375 00120240 
0410 02376 00144716 
0410 02377 00150324 
0410 02400 00120315 
0410 02401 00144723 
0410 02402 00151711 
0410 02403 00147307 
0411 02404 00141710 UBK DATA '' CH47-5 INPT MISSING'' 
0411 02405 00132267 
0411 02406 00126665 

C) 
0411 02407 00120240 
0411 02410 00144716 
0411 02411 00150324 
0411 02412 00120315 
0411 02413 00144723 
0411 02414 00151711 
0411 02415 00147307 
0412 02416 00141710 UBL DATA '' CH47-4 INPT MISSING'' 
0412 02417 00132267 
0412 02420 00126664 
0412 02421 001 20240 
0412 02422 00144716 
0412 02423 00150324 
0412 02424 00120315 
0412 02425 00144723 
0412 02426 00151711 
0412 02427 00147307 
0413 02430 00141710 UBM DATA ''CH47-3 INPT MISSING' ' 
0413 02431 00132267 
0413 02432 00126663 
0413 02433 001 20240 
0413 02434 00144716 
0413 02435 00150324 
0413 02436 00120315 
0413 02437 00144723 

J 
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0413 02440 00151711 
0413 02441 00147307 
0414 02442 00141710 UBN DATA ' 'CH4 7-2 INPT MISSING'' 
0414 02443 00132267 
0414 02444 00126662 
0414 02445 00120240 
0414 02446 00144716 
0414 02447 00150324 
0414 02450 001 20315 · 
0414 02451 00144723 
0414 02452 00151711 
0414 02453 00147307 
0415 02454 00141710 UBO DATA ' 'CH4 7-1 INPT MISSING'' 
0415 02455 00132267 
0415 02456 00126661 
0415 02457 00120240 
0415 02460 00144716 
0415 02461 00150324 
0415 02462 00120315 
0415 02463 00144723 
0415 02464 00151711 
0415 02465 00147307 
0416 02466 00141710 UBP DATA '' CH47-0 INPT MISSING'' 
0416 02467 00132267 

(~') 0416 02470 00126660 
~----/ 0416 02471 00120240 

0416 02472 00144716 
0416 02473 00150324 
0416 02474 001 20315 
0416 02475 00144723 
0416 02476 00 1 51 711 
0416 02477 00147307 
0417 02500 00141710 UAA DATA '' CHS0-15 INPT MISSING'' 
0417 02501 00132660 
0417 02502 00126661 
0417 02503 00132640 
0417 02504 00144716 
0417 02505 00150324 
0417 02506 00120315 
0417 02507 00144723 
0417 02510 00151711 
0417 02511 00147307 
0418 02512 00 141710 UAB DATA ' ' CH 5 0 - 1 4 IN P T M I S S IN G ' ' 
0418 02513 00132660 
0418 02514 00126661 
0418 02515 001 32240 
0418 02516 00144716 
0418 02517 00150324 

,J 
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:23 
0418 02520 00120315 
0418 02521 00144723 
0418 02522 00151711 
0418 02523 00147307 
0419 02524 00141710 UAC DATA ' 'CH50-1 3 INPT MISSING'' 
0419 02525 00132660 
0419 02526 00126661 
0419 02527 00131640 
0419 02530 00144716 
0419 02531 00150324 
0419 02532 00120315 
0419 02533 00144723 
0419 02534 00151711 
0419 02535 00147307 
0420 02536 00 1 41710 UAD DATA ''CHS0-12 INPT MISSING'' 
0420 02537 00132660 
0420 02540 00126661 
0420 02541 00131240 
0420 02542 00144716 
0420 02543 00150324 
0420 02544 00120315 
0420 02545 00144723 
0420 02546 00151711 

lJ 0420 02547 00147307 
0421 02550 00141710 UAE DATA ' 'CH50-11 INPT MISSING'' 
0421 02551 00132660 
0421 02552 00126661 
0421 02553 00130640 
0421 02554 00144716 
0421 02555 00150324 
0421 02556 00120315 
0421 02557 0014472~ 
0421 02560 00151711 
0421 02561 00147307 
0422 02562 00141710 UAF DATA ' 'CH50- 10 INPT MISSING' ' 
0422 02563 00132660 
0422 02564 00126661 
0422 02565 00130240 
0422 02566 00144716 
0422 02567 00150324 
0422 02570 00120315 
0422 02571 00144723 
0422 02572 00151711 
0422 02573 00147307 
0423 02574 00141710 UAG DATA '' CHS0-9 INPT MISSING'' 
0423 02575 001 32660 
0423 02576 00126671 
0423 02577 00120240 

·~ 
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:Z.CJ 
0423 02600 00144716 
0423 02601 00150324 
0423 02602 00120315 
0423 02603 00144723 
0423 02604 00151711 
0423 02605 00147307 
0424 02606 00141710 UAH DATA ' 'CH50-8 INPT MISS ING' ' 
0424 02607 00132660 
0424 02610 00126670 
0424 02611 00120240 
0424 02612 00144716 
0424 02613 00150324 
0424 02614 00120315 
0424 02615 00144723 
0424 02616 00151711 
0424 02617 00147307 
0425 02620 00141710 UAI DATA '' CH50-7 INPT MISSING'' 
0425 02621 00132660 
0425 02622 00126667 
0425 02623 00120240 
0425 02624 00144716 
0425 02625 00150324 

CJ 
0425 02626 00120315 
0425 02627 00144723 
0425 02630 00151711 
0425 02631 00147307 
0426 02632 00141710 UAJ DATA '' CH50-6 I NP T MI S S IN G ' ' 
0426 02633 00132660 
0426 02634 00126666 
0426 02635 00120240 
0426 02636 00144716 
0426 02637 00150324 
0426 02640 00120315 
0426 02641 00144723 
0426 02642 00151711 
0426 02643 00147307 
0427 02644 00141710 UAK DATA '' CH50-5 INPT MISSING'' 
0427 02645 00132660 
0427 02646 00126665 
0427 02647 00120240 
0427 02650 00144716 
0427 02651 00150324 
0427 02652 00120315 
0427 02653 00144723 
0427 02654 00151711 
0427 02655 00147307 
0428 02656 00141710 UAL DATA ' 'CH50-4 INPT MISSING'' 
0428 02657 00132660 

, ___ ) 



go 
0428 02660 00126664 
0428 02661 00120240 
0428 02662 00144716 
0428 02663 00150324 
0428 02664 00120315 
0428 02665 00144723 
0428 02666 00151711 
0428 02667 00147307 
0429 02670 00141710 UAM DATA ''CH50-3 INPT MISSING'' 
0429 02671 00132660 
0429 02672 00126663 
0429 02673 00120240 
0429 0·2674 00144716 
0429 02675 00150324 
0429 02676 00120315 
0429 02677 00144723 
0429 02700 00151711 
0429 02701 00147307 
0430 02702 00141710 UAN DATA '' CH50-2 INPT MISSING'' 
0430 02703 00132660 
0430 02704 00126662 
0430 02705 001 20240 

/~~) 0430 02706 00144716 
L 0430 02707 00150324 

0430 02710 001 20315 
0430 02711 00144723 
0430 02712 00151711 
0430 02713 0014730 7 
0431 02714 00141710 UA0 DATA '' CHS0-1 INPT MISSING'' 
0431 02715 00132660 
0431 02716 00126661 
0431 02717 001 20240 
0431 02720 00144716 
0431 02721 00150324 
0431 02722 00120315 
0431 02723 00144723 
0431 02724 00151711 
0431 02725 0014730 7 
0432 02726 00141710 UAP DATA '' CH50-0 INPT MISSING'' 
0432 02727 001 32660 
0432 02730 00126660 
0432 02731 00120240 
0432 02732 00144716 
0432 02733 00150324 
0432 02734 00120315 
0432 02735 00144723 
0432 02736 00151711 
0432 02737 00147307 

) 
''-..__ ___ ,/ 
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0433 02740 00000040 DETA BSS 32 
0434 03000 00141710 UA DATA "CH51-15 INPT MISSING'' 
0434 03001 00132661 
0434 03002 00126661 
0434 03003 00132640 
0434 03004 00144716 
0434 03005 00150324 
0434 03006 00120315 
0434 03007 00144723 
0434 03010 00151711 
0434 03011 00147307 
0435 03012 00141710 UB DATA ''CH51-14 INPT MISSING'' 
0435 03013 00132661 
0435 03014 00126661 
0435 03015 00132240 
0435 03016 00144716 
0435. 03017 00150324 
0435 03020 00120315 
0435 03021 00144723 
0435 03022 00151711 
0435 03023 00147307 
0436 03024 00 141710 UC DATA ''CH51-13 INPT MISSING'' 
0436 03025 00132661 

(J 0436 03026 00126661 
0436 03027 00131640 
0436 03030 00144716 
0436 03031 00150324 
0436 03032 00120315 
0436 03033 00144723 
0436 03034 00151711 
0436 03035 00147307 
0437 03036 00141710 UD DATA ''CH51-12 INPT MISSING'' 
0437 03037 00132661 
0437 03040 00126661 
0437 03041 00131240 
0437 03042 00144716 
0437 03043 00150324 
0437 03044 00120315 
0437 03045 00144723 
0437 03046 00151711 
0437 03047 00147307 
0438 03050 00141710 UE DATA ' 'CHS 1-11 INPT MISSING'' 
0438 03051 00132661 
0438 03052 00126661 
0438 03053 00130640 
0438 03054 00144716 
0438 03055 00150324 
0438 03056 00120315 

,J 
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0438 03057 00144723 
0438 03060 00151711 
0438 03061 00147307 
0439 03062 00141710 UF DATA ' 'CH5 l -10 INPT MISSING' ' 
0439 03063 00132661 
0439 03064 00126661 
0439 03065 00130240 
0439 03066 00144716 
0439 03067 00150324 
0439 03070 00120315 
0439 03071 00144723 
0439 03072 00151711 
0439 03073 00147307 
0440 03074 00141710 UG DATA ' 'CH5 l -9 INPT MISSING'' 
0440 03075 00132661 
0440 03076 00126671 
0440 03077 00120240 
0440 03100 00144716 
0440 03101 00150324 
0440 03102 00120315 
0440 03103 00144723 
0440 03104 00151711 
0440 03105 00147307 
0441 03106 00141710 UH DATA '' CHS 1-8 INPT MISSING'' 
0441 03107 00132661 

() 0441 03110 00126670 
'-,.___________../ 0441 03111 00120240 

0441 03112 00144716 
0441 03113 00150324 
0441 03114 00120315 
0441 03115 00144723 
0441 03116 00151711 
0441 03117 00147307 
0442 03120 00141710 UI DATA '' CH51-7 INPT MISSING'' 
0442 03121 00132661 
0442 03122 00126667 
0442 03123 00120240 
0442 03124 00144716 
0442 03125 00150324 
0442 03126 00120315 
0442 03127 00144723 
0442 03130 00151711 
0442 03131 00147307 
0443 03132 00141710 UJ DATA '' CH5 l -6 INPT MISSING'' 
0443 03133 00132661 
0443 03134 00126666 
0443 03135 00120240 
0443 03136 00144716 



0443 
0443 
0443 
0443 
0443 
0444 
0444 
0444 
0444 
0444 
0444 
0444 
0444 
0444 
0444 
0445 
0445 
0445 
0445 
0445 
0445 
0445 
0445 
0445 
0445 
0446 
0446 
0446 
0446 
0446 
0446 
0446 
0446 
0446 
0446 
0447 
0447 
0447 
0447 
0447 
0447 
0447 
0447 
0447 
0447 
0448 
0448 
0448 

03137 00150324 
03140 00120315 
03141 00144723 
03142 00151711 
03143 00147307 
03144 00141710 UK 
03145 00132661 
03146 00126665 
03147 00120240 
03150 00144716 
03151 00150324 
03152 00120315 
03153 00144723 
03154 00151711 
03155 00147307 
03156 00141710 UL 
03157 00132661 
03160 00126664 
03161 00120240 
03162 00144716 
03163 00150324 
03164 00120315 
03165 00144723 
03166 00151711 
03167 00147307 
03170 00141710 UM 
03171 00132661 
03172 00126663 
031 73 00120240 
03174 00144716 
03175 00150324 
03176 00120315 
03177 00144723 
03200 00151711 
03201 0014730 7 
03202 00141710 UN 
03203 00132661 
03204 00126662 
03205 00120240 
03206 00144716 
03207 00150324 
03210 00120315 
03211 00144723 
03212 00151711 
0 321 3 00 14730 7 
03214 00141710 uo 
03215 00132661 
03216 00126661 

DA TA ' 'CH5 l - 5 INPT MISSING'' 

DATA ''CH51-4 INPT MISSING'' 

DAT A ' ' CH 5 1 - 3 INPT MISS ING' ' 

DA TA ' 'CH 51 - 2 INPT MISSING' ' 

DATA ' 'CHS 1-1 INPT MISSING'' 
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0448 03217 00120240 
0448 03220 00144716 
0448 03221 00150324 
0448 03222 00120315 
0448 03223 00144723 
0448 03224 00151711 
0448 03225 00147307 
0449 03226 00141710 UP DATA '' CHS 1-0 INPT MISSING'' 
0449 03227 00132661 
0449 03230 00126660 
0449 03231 00120240 
0449 03232 00144716 
0449 03233 00150324 
0449 03234 00120315 
0449 03235 00144723 
0449 03236 00151711 
0449 03237 00147307 
0450 03240 70400000 END 

BEGN 00000 
STRT 00014 
AIP 00022 
MORE 00025 
HERE 00035 
BlA 00046 
THE 00053 

() PRNT 00054 
TABL 00057 
TEST 00065 
TESS 00073 
CHNG 00076 
C47 00113 
C50 00130 
C51 00145 
C46 00162 
TTYO 00203 
CRLF 00212 
BRU 00222 
Al 00223 
A2 00224 
CT15 00225 
CT16 00226 
AlA 00227 
ClA 00230 
D!A 00231 
ElA 00232 
AIPl 00233 
CT4 00234 
BBB! 00235 



~5" 
BBB2 00236 
BBB3 00237 
CCCl 00240 
CCC2 00241 
CCC3 00242 
DDDl 00243 
DDD2 00244 
DDD3 00245 
EEEl 00246 
EEE2 00247 
EEE3 00250 
BBBB 00251 
cccc 00252 
DDDD 00253 
EEEE 00254 
Bl 00255 
B2 00256 
B3 00257 
B4 00260 
BS 00261 
B6 00262 
B7 00263 
B8 00264 
B9 00265 

C) 
BlO 00266 
B11 00267 
Bl2 00270 
B13 00271 
B14 00272 
B15 00273 
Cl 00275 
C2 00276 
C3 00277 
C4 00300 
cs 00301 
C6 00302 
C7 00303 
C8 00304 
C9 00305 
ClO 00306 
Cll 00307 
C12 00310 
C13 00311 
Cl4 00312 
C15 00313 
Dl 00315 
D2 00316 
D3 00317 

I 
J 



JI, 
D4 00320 
D5 00321 
D6 00322 
D7 00323 
DB 00324 
D9 00325 
DlO 00326 
D11 00327 
D12 00330 
Dl3 00331 
Dl4 00332 
Dl5 00333 
El 00335 
E2 00336 
E3 00337 
E4 00340 
ES 00341 
E6 00342 
E7 00343 
EB 00344 
E9 00345 
ElO 00346 
Ell 00347 
El2 00350 

(~) E13 00351 
El4 00352 
El5 00353 
BlB 00355 
ClC 00375 
DlD 00415 
ElE 00435 
TBLP 00455 
TBLO 00467 
TBLN 00501 
TBLM 00513 
TELL 00525 
TBLK 00537 
TBLJ 00551 
TBLI 00563 
TBLH 00575 
TBLG 00607 
TBLF 00621 
TBLE 00633 
TBLD 00645 
TBLC 00657 
TBLB 00671 
TELA 00703 
BBl 00715 
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.5? 
CCl 00735 
DDl 00755 
DATA 00775 
EEl 01007 
TBP 01027 
TBO 01041 
TBN 01053 
TBM 01065 
TBL 01077 
TBK 01111 
TBJ 01123 
TBI 01135 
TBH 01147 
TBG 01161 
TBF 01173 
TBE 01205 
TBD 01217 
TBC 01231 
TBB 01243 
TBA 01255 
TAP 01267 
TAO 01301 
TAN 01313 
TAM 01325 

(J TAL 01337 
TAK 01351 
TAJ 01363 
TAI 01375 
TAH 01407 
TAG 01421 
TAF 01433 
TAE 01445 
TAD 01457 
TAC 01471 
TAB 01503 
TAA 01515 
TP 01527 
TO 01541 
TN 01553 
TM 01565 
TL 01577 
TK 01611 
TJ 01623 
TI 01635 
TH 01646 
TG 01660 
TF 01672 
TE 01704 
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TD 01716 Ji 
TC 01730 
TB 01742 
TA 01754 
D0TA 01766 
UBLA 02000 
UBLB 02012 
UBLC 02024 
UBLD 02036 
UBLE· 02050 
UBLF 02062 
UBLG 02074 
UBLH 02106 
UBLI 02120 
UBLJ 02132 
UBLK 02144 
UBLL 02156 
UBLM 02170 
UBLN 02202 
UBL0 02214 
UBLP 02226 
UBA 02240 
UBE 02252 

0 
UBC 02264 
UBD 02276 
UBE 02310 
UBF 02322 
UBG 02334 
UBH 02346 
UBI 02360 
UBJ 02372 
UBK 02404 
UBL 02416 
UBM 02430 
UBN 02442 
UB0 02454 
UBP 02466 
UAA 02500 
UAB 02512 
UAC 02524 
UAD 02536 
UAE 02550 
UAF 02562 
UAG 02574 
UAH 02606 
UAI 02620 
UAJ 02632 
UAK 02644 



(~ 

UAL 02656 .:11 
UAM 02670 
UAN 02702 
UAO 02714 
UAP 02726 
DETA 02740 
UA 03000 
UB 03012 
UC 03024 
UD 03036 
UE 03050 
UF 03062 
UG 03074 
UH 03106 
UI 03120 
UJ 03132 
UK 03144 
UL 03156 
UM 03170 
UN 03202 
uo 03214 
UP 03226 

ERRORS 0000 00000 

!) 
\~_// 





PRCGRAM TITLE: 

PURPOSE: 

CONFIGtlRATIOH: 

PROGRAM LANGUAGE: 

SIZE: . 2800-8 

'". . , ·~y. , ·. /.,: 
. DATE l Septepber·l970 

REV·ISED. lr7 Mp,,y 1272 

SYSTEM:> 8101/B STANDARD LOAD/DTJ?.1> PACKAGE J«I) IF IED 
SK OR 161 lil:MCE.I 

To ptj>vide capability for: 
(1) loading relocatable object programs generated 
by the SYSTEte 8101/B Micro-Assembler or SYSTEM, 
SlOA/B F<mRAN 1V Compiler; . . 
(2) d"1lping selected areas ot memory in absolute 
binary' tormat; _ .. _ - ·· . 

· (3) l~ing object IIOdul..,s generated by the abso- -
- lute dump function. 

SISTE>B\ 8101/B with·· .ASR-33 and High .speed Paper 
Tape Reader. · · · _ . 

•\ ' ~ 

SISTE16 8101/B Assembq Language 

. ~~:~1f~~t! 
.;3:~t 



LCW)IlG l'Roamtlll: 

!be 30()00ll ~ied Standard Loacl/Dual, progr-ua 18 loaded direotl.7 
into upper 81 or up~ 161 ot __,r-7 via the aoaUied boot.strap program. The 
m.oditied 30000lE Load/Dump program made tor upper SI will E, tunction or load 
in upper 161 and the 3000011 Load/I)mip program aodif'ied tor upper 161vill J!S1 
tunctioa or load ill upper SI 118JD017 • 

The procedure required to load this package includes: 

(1) MASTER CLEAR the computer; 

(2) Mmual4 enter the modified Binary Bootstrap 
Loader (below) at locations 0-17 8: 

!&fAL LOCATIOR 
0 
1 
2 
3 
4 
5 
6 
7 
10 
11 
12 
13 
1.4 
15 
16 
17 

SK 
OCT AL CCDI!ll 

130101 
004000 
170.301 
000022 
lll006 
lll002 
170301 
001016 
174301 
033016 
000022 
000026 
113017 
lll006 
117671 
017673 

161 
00T AL C@I!ll 

1.30101 
004000 
170301 
000022 
lll006 
lll002 
1'10.301 
001016 
174301 
03.3016 
000022 
000026 
ll.3017 
lll006 
137671 
037673 

(3) Position the approp-iate 8K or 161 It>dif'ied 
Standard Load/Dump program (300001E H>ditied) 
on the high speed tape reader 

(4) Muter Clear and depress •STAR.T••twice 

. The 300001! StaT\dard Load/Dump Package (prograa) 1s in the upper 
portion ot the SX or 161 JlfmOl7 at the toll.owing addresses: 

ll m 
Relocatable Loader 0160608 0360608 

Absolute Dump 0175618 037561g 

Absolute Loader 0176738 0376738 

EB: 

The SYSTE!S 810.A/B STilDARD LOAD/DUMP PACKAGE M7 be uaed to load 
object progru11 ill relocatable binaz7 tonat; t,o clmp selec'ted areas ot...., 
or,- in absolute b1urJ' format; and to load object JWiul.ea in absolute bin&r7 
tormat. -

I - RELOCmm.& tg&pp 

TM prooedarw nqa1nd to .. tlae relocatable 1oad.er portion o~ tlla 
STilDJEm LO&D/DtDIP PACDGI includes: 



() 

(1) >Position -the relocatable -b1.Jiaz7 object prograa 
- to be loaded in the desired. input device (High 

- Speed Tape Reader): 

(2) Mt.lee the toll.owing aanual entries: 

• 

• 

A - 1ccunmlator = Relocation Bue ror prograa 
(Starting location or program) 

B - 4ccumulator = Map Zero Starting Location 

P - Counter = Relocatable Loader Starting 
Location 

sx 016060 

161 036060 

(3) Depress START tvice - the program will be loaded; 

(4) tt "BJ1' only' is printed on the AS&-33 teletypewriter, 
the relocatable loader ia awaiting further input to 
aatiat,' external subroutine■ referenced. b7' the loaded 
program. In this instance, position the unloaded ex­
ternal program (s) 1n the proper iaput dertce and re-
peat step {3) above; . 

Do pot MASTER CLEAR the computer prior to loading 
external subroutines. 



Pap4ot6 

.(5) Vbea loa4ing 1a ccmplete, the tolloviq vUl be 
printed on the ASB-33 teletn,a,ritv: 

LC= LOAD COWLIB 

EJ • Ell> rl JOB 

IllIX !iii!, where 

XXIII - indicates the highest memory- location 
used by the progru; 

YIYYY - indicates the next available map zero 
location 

( 6) To execute the loaded program: 

(a) MASTER CLEAR the computer; 

(b) Enter the starting location ot tbe prograa 
into the P-Counter; 

( c) Depress ST ART twice to begin program execution. 

II - ABSOLU!'E DUMP 

The 2rocedure required to uae the Absolute Dap portion of the 
STANDARD LOADjDtJ)I> PACK.A.GE includes: 

(1) Set the appropriate control switches as toll.ova: 

• Control Switches Reset (lormal) 

• Control Svi tch 1 Set = Dump Intermap Ref'erencea after 
4uaping program 

(2) Make the following manual entries: 

81 
Ipcatiop 
0177168 

OlTffls 

161 
Location 
0377768 

0377778 

Entrf 
hd of' Dwap Address 

Start ot Dump Address 

(3) Enter 017~ tor 81 or 037561.o tor 161: into the P..Co,mter. 
Thia 1s the start address tor !he Absolute Dump portion of the 
STANDARD LOAD/DUMP PA.CXAGB: ._.: . 

(4) Depress STIJlf once - a duap ot the apecitiecl memar7 locations 
w1ll be generated 1D absolute binary format acceptable to tbe 

_ J.beolute Loader_ portion of this package (belov) 
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UJ - ilSOLtJm LSIPP 
The procedure required to•• 'Ml• Absolute Loader portion·or 

the STAIDJ.RD LOAD/DUMP PJ.CXlGl-includea: 

.-raoo: 

(1) Position the absolute bina.r7 object JIOdule to be 
loaded in the desired input den.ct (High Speed 
Tape Reader). 

(2) Set the appr.-opriate control switches as tollovs: 
/ 

• Control Sviteh l Set= Load intermap references 
after leading program 

(3) Enter 0176738 for SK or 03767.38 _ for 161: into the 
P-Counter. This is the start address tor the 
Absolute Loader portion of the STANDARD LOAD/DUMP 
PACltlGEJ 

(4) Depress ST ART twice - the core-image contents of the 
absolute binarJ input module vill be loaded into the 
same portion of l18110rJ' tromvhioh or1ginally dumped • 

(l} RELOCATABLE LOADER 

(a) Tape format consists ot blocks of ll1 frames. 
lach block containa a start code, thirty-six 
2,4--bi t words, and a 16-bit check em. A oce­
plete block is read by the loader before the 
tirst vord in the block is processed; 

It a parity error occurs during input, ti..-e 
attempts are ma.de to read the record before 
the loader message "R• is printed on the ASR-
33 teletypewriter, and the computer HALTS. 
Clearing the H1LT vill cause the record to be 
accepted. 

(b) The following ••sages are output by the relocatable 
loader: 

• 
• 
• 
• • 

Cl: - Check Sum Brror 
II> - Ma1orJ Overfiov into Area ot Cere Used b,- Loader 
CH - Comon Request prior to Co1110n Detinition 
LC - Loading Process Coaplete 
BJ - · 1n4 ot Job 
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Ta,e toraat oomiata ot a ate.rt code, a 16-blt. 
•tarting acldNsa, &Dd a 16-bit neptin vord. 
count followed b7 blocb ot 66 tr .... eaca. 
The last block..,. haw leu than 66 trams. 
Bach block 1a terminated with a 16-bit check 
swa. 

(.3) ABSOLUTE LOADER 

(a) Tape format consists ot a start code, a 
16-bit starting address, and a 16-bit 
negatiYe word count toll.owed b.r block& 
ot 66 traaea each. The last block 1111' 
ban less than 66 trU11S. F.ach block 
11 terminated vi th a· 16-bit check eua. 
Words are atored into core u the7 are 
read. 

(b) It a check 1um error 1a encomitered 
during the loading process, the loader 
•••age "K" vill be printed on tbe ASR-
33 telet7})9Writer, and the computer vUl 
BlLT. Clearing the HALT vUl ca11Se the 
record to be accepted. 
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IDENTIFICATION: 

ISSUED: 

PURPOSE: 

STORAGE: 

LOADING 
PROCEDURE: 

PROGRAM DESCRIPTION 

8lOA/B Mainframe Exerciser Number 30300lC 

Modified January 23, l978 to eliminate the Keytran option 
and to include indexing and testing of IMS, SAP and DIV 
instructions •. Changed starting address to keep program 
resident in computer. 
Carl L. Thompson 

A fast no-loop program designed to use each of the main­
frame instructions in such a way that if a halt occurs, 
the Technician can determine from the program listing the 
instruction that is failing. 

462 Octal Locations 

Relocatable Loader 
Program Counter, Enter '36060 
"A" Accumulator, Enter 0 
"B" Accumulator, Enter 0 

Insert tape in reader and press start switch twice. 

To start program, enter '34000 in program counter and 
press start switch twice. 

The program will continue to run until manually halted 
or until an instruction fails. If the program halts due to 
an instruction failure, the program counter will point to 
the second instruction following the last halt. Place a 
programmers halt at approximately 10 instructions preceed­
ing the halt location. Restart program and following the 
programmers halt, single cycle the computer, carefully not­
ing the execution of each instruction in the control panel 
until you find the instruction that failed to execute prop­
erly. 

Continue the program to determine if other instructions 
fail. The relationship of several. instruction failures may 
provide_a clue to the area of failure. 

To trouble shoot a failure, thumb in the shortest program 
loop possible with the failing instruction to permit tracing 
the failure with the oscilloscope. 

To test the divide instruction place a NOP ('000033) 
instruction at location '34374. 



0001 
0002 
0003 
0004 
0005 
0006 
0007 
0008 
0009 
0010 
0011 
0012 
0013 
0014 
0015 
0016 
0017 
0018 
0019 
0020 
0021 
0022 
0023 
0024 
0025 
0026 
0027 
0028 
0029 
0030 
0031 
0032 
0033 
0034 
0035 
0036 
0037 
0038 
0039 
0040 
0041 
0042 
0043 
0044 
0045 
0046 
0047 

00000 00000000 
34000 70034000 
34000 01134422 
34001 05134424 
34002 00000025 
34003 11134005 
34004 00000000 
34005 00000020 
34006 00000022 
34007 00000000 
34010 01134416 
34011 02134422 
34012 16134424 
34013 00000004 
34014 00000025 
34015 1113401 7 
34016 00000000 
34017 00000020 
34020 00000022 
34021 00000000 
34022 01134424 
34023 00001716 
34024 00000023 
34025 00000000 
34026 00001710 
34027 06134.416 
34030 00000022 
34031 00000000 
34032 01134424 
34033 02134424 
34034 00001713 
34035 00000023 
3403·6 00000000 
34037 00000006 
34040 00000023 
34041 00000000 
34042 00001712 
34043 00000007 
34044 05134415 

* * 
* 

* * * * * * * * * * * * * * * * * * * * * * 
810A/B MAINFRAME EXERCISER NO 303001C * 

* *. 
* 

PROGRAM MODIFIED TO TEST_ INDEXING, IMS, * 
SAP, DIV• REMOVED KEYTRAN OPTION·, MOVED * 
STARTING ADDRESS TO '34000 TO MAINTAIN * 

* PERMANENT RESIDENCE IN COMPU_TEB• * 
* CARLL THOMPSON JANUARY 23, 1978 * 
* * * * * 

REL 
ORG 

STAR·LAA 
AMA 
SOF 
BRU 
HLT 
ASC 
SAZ 
HLT 
LAA 
LBA 
AMB 
TBA 
SOF 
BRU 
HLT 
ASC 
SAZ 
HLT 
LAA 
LSL 
SAN 
HLT 
FSA 

- SMA 
SAZ 
HLT 
LAA 
LBA 
FLL 
SAN 
HLT 
JAB 
SAN 
HLT 
FRA 
CSB 
AMA 

* * * * * * * * * * * * * * * * * * * 
'34000 
TES6 
TElO 

TES2 
TES6 
TElO 

TE10 
15 

15 
TES2 

TE10 
TE10 
15 

15 

TES1 

STAfT LOCATION OF PROG 
LOAD A vJ/077777 
ADD 1 TO A 
O·VERFLOvJ 
YES, GO ON 
NO, HALT 
CHANGE SIGN OF A 
IS A ZERO 
NO~ HALT 
LOAD ALL ·oNES IN A 
LOAD SEVENS IN B = 077777 
ADD 1 TO B 
TRANSFER B TO A 
OVERFLOw 
YES, GO ON 
NO HALT 
CHANGE SIGN OF A 
IS A ZERO 
NO 
ONE IN A 
~o~ 

SHIFTOK 
NO, HALT 
lsf-+ 8 J+ 
SUBTRAC-T ALL ONE.S 
IS A ZERO 
NO, HALT 
YES, ONE IN A 
ONE IN B 

~ 0 ~ 
SHIFT OK . 
NO, HALT 
Y.ES, CHECK B 
IS A NEGATIVE 

NO I 1 * 
1 s I-+ a i--a -• s .... l -,-t-+ 
COPY CREMOVE> SIGN OF B 
ADD ZERO TO A 

i 



2 
0048 34045 00000022 SAZ IS A ZERO 
0049 34046 00000000 HLT NO, HALT 

. 0050 34047 00000006 IAB YES 
0051 34050 00000022 SAZ IS B ZERO 
005~ 34051 00000000 HLT NO, HALT 
0053 34052 01134424 LAA TElO ~NA 
0054 34053 00000111 LSA 1 0~ 
.0055 34054 00000022 SAZ IS A 'ZERO 

- 0056 34055 11134057 BRU *+2 NO 
0057 34056 00000000 HLT 

~)i. 0058 34057 00001611 LSA 14 
0059 34060 00000022 SAZ IS A ZERO 
0060 34061 00000000 HLT NO 
0061 34062 01134422 LAA TES6 

4~~YE~S I: A 0062 34063 00000111 LSA 1 o!,, 
0063 34064 000000.22 SAZ IS A ZERO 
0064 34065 11134067 BRU *+2 NO 
0065 34066 00000000 HLT 

~ 0066 34067 00001611 LSA 14 Oh 
006-7 34070 00000022 SAZ IS A ZERO 
0068 34071 00000000 HLT NO 
0069 340 72 01134416 LAA TES2 ALL ONES IN A 
0070 34073 00000003 CLA DOES CLEAR A WORK 
0071 34074 00000022 SAZ IS A ZERO 
0072 34075 00000000 HLT NO 
0073 34076 00000033 NOP 
0074 - 34077 00000033 NOP 
0075 34100 01134416 LAA TES2 ALL ONES 177777 
0076 34101 02134420 LBA TES4 ALT BI TS 52525 
0077 34102 00001714 FRL 15 Li, i§ t4 l.:il a .;J 
0078 34103 06134417 SMA TES3 SUBT 125252 F/A 
0079 34104 00000022 SAZ IS A ZERO 
0080 34105 00000000 HLT NO HLT 
0081 34106 00000004 TBA TRANSFER B TO A 
0082 34107 06134416 SMA TES2 SUBT ALL ONES FROM A 
0083 34110 00000022 SAZ IS A ZERO 
0084 34111 00-000000 HLT NO 
0085 34112 01134415 ·LAA TESl ZERO IN A 
0086 34113 i5134424 · CMA TElO COMPARE ZERO TO ONE 
0087 34114 11134117 BRU *+3 · A LESS THAN M, OK• 
0088 34115 00000000 HLT NO 
0089 34116 00000000 HLT NO 
0090 34117 01134424 I.; A'A TElO ONE IN A 
0091 34120 15134424 CMA TElO OMPARE ONE TO ONE 
0092 34121 00000000 HLT NO 
0093 34122 11i34124 BRU *+2 A= M, OK• 
0094 34123 00000000 HLT NO 
0095 34124 05134424 AMA . TE10 2 IN A 
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0096 34125 15134424 CMA TElO COMPARE 2 TO 1 
0097 34126 00000000 HLT 
0098 34127 00000000 HLT 
0099 34130 02134416 LBA TES2 A IS MORE THAN M 
0100 34131 04134432 STB LOCI 
0101 34132 00000006 JAB 
0102 34133 15134432 CMA LOCI WAS B STORED PROPERLY 
0103 34134 00000000 HLT NO 
0104 34135 11134137 BRU •+2 YES 
0105 34136 00000000 HJ..:T NO 
0106 34137· 01134417 LAA TES3 ALT• BI TS IN A 
010 7 34140 02134420 LBA TES4 ALT• BITS IN B 
0108 34141 00000027 ABA AND A Ai\JD B 
0109 34142 00000022 SAZ ANDED CORRECTLY 
0110 34143 00000000 HLT NO 
0111 34144 01!'34417 LAA TES3 YES 
0112 34145 00000030 OBA OR A + B 
0113 34146 06134416 SMA TES2 SUBTRACT ALL ONES 
0114 34147 00000022 SAZ A ZERO 
0115 34150 00000000 HLT NO 
0116 34151 01134422 LAA TES6 ALL SEVENS 077777 
0117 34152 03134432 STA LOCl CK STORE A 
0118 34153 01134432 LAA LOCI 
0119 34154 06134422 SMA TES6 SUET 077777 F/A 
0120 34155 00000022 SAZ IS A ZERO 
0121 34156 00000000 HLT NO HLT 
0122 34157 01134415 LAA TESl ZERO IN A 
0123 34160 03134433 STA LOC2 STORE A 

/~~ 
0124 34161 14134433 IMS LOC2 MAKE ZERO A ONE 

( ) 0125 34162 01134433 LAA LOC2 A= 1 
. _ ___/ 0126 34163 00000022 SAZ IS A ZERO 

0127 34164 11134166 BRU •+2 NO 
0128 34165 00000000 HLT YES HL T 
0129 34166 00000002 NEG CHNG A TO 177777 
0130 34167 06134416 SMA TES2 SUBT 177777 F/A 
0131 34170 00000022 SAZ IS A ZERO 
0132 34171 00000000 HLT NO HLT 
0133 34172 01134416 LAA TES2 ALL ONES 177777 
0134 34173 00000034 CNS CHNG A TO 100000 
0135 34174 06134424 SMA TElO SUBTRACT ONE 
0136 34175 00000023 SAN NEGATIVE SIGN LEFT 
0137 34176 00000000 HLT NO 
0138 34177 01134416 LAA TES2 ONES IN A 
0139 34200 00000021 SAS IS A -, 0, + 
0140 34201 11134204 BRU •+3 A IS -
0141 34202 00000000 HLT O, HALT 
0142 34203 00000000 HLT +, HALT 
0143 34204 05134424 AMA TElO ZERO IN A 



0144 34205 00000021 SAS IS A -, O, + ~ 
0145 34206 00000000 HLT 
0146 34207 11134211 BRU *+2 A IS ZERO 
0147 34210 00000000 HLT 
0148 34211 05134422 AMA TES6 SEVENS IN A 
0149 34212 00000021 SAS IS A -, 0, + 
0150 34213 00000000 HLT 
0151 34214 00000000 HLT 
0152 34215 00000033 NOP A IS + 
0153 34216 02134422 LEA TES6 SEVENS IN 8 
0154 34217 00000003 CLA 
0155 34220 00001717 FLA 15 0~ 
0156 34221 06134422 SMA TES6 SUBTRACT SEVENS 
0157 34222 00000022 SAZ IS A ZERO 
0158 34223 00000000 HLT NO 
0159 34224 01134421 LAA TESS , MINUS Z ERO I N A 
0160 34225 00001715 RSL 15 ()A-~ 
0161 34226 00000022 SAZ IS A ZERO 
0162 34227 11134231 BRU *+2 NO 
0163 34230 00000000 HLT 

~ 0164 34231 00000112 FRA 1 
0165 34232 00000022 SAZ I A ZERO 

t O 166 34233 00000000 HLT NO HLT 
0167 34234 00000001 RNA INCR A BY 1 IF Bl IS 1 
0168 34235 00000022 SAZ IS A ZERO 
0169 34236 11134240 BRU *+2 NO 
0170 34237 00000000 HLT YES HLT 
01 71 34240 00000005 TAB TRANSFER A TO B 
0172 34241 00000003 CLA CLEAR A 
0173 34242 00000006 IAB INTER CH AN GE A AND B 
0174 34243 00000022 SAZ IS A ZERO 
0175 34244 11134246 BRU *+2 NO 
0176 34245 00000000 HLT YES HLT 
0177 34246 00000033 NOP 
01 78 34247 00000020 ASC COMPLEMENT SIGN 81 T OF A 
0179 34250 00000001 RNA INCREASE A BY 1 IF Bl IS 1 
0180 34251 06134424 SMA TE10 SUBTRAC·T 1 FROM A 
0181 34252 00000021 SAS IS A -, o., + 
0182 34253 11134256 BRU •+3 ( - ) 

0183 34254 00000000 HLT 
0184 34255 00000000 HLT 
0185 34256 00000020 ASC COMPLEMENT SIGN BIT OF A 
0186 34257 00000022 SAZ I 5 A ZERO 
0187 34260 00000000 HLT NO 
0188 34261 01134423 LAA TES7 '146314 IN A 
0189 34262 00000032 SNO DOES BIT A 1 EQUAL AO 
0190 34263 11134265 BRU *+2 YES 
0191 34264 00000000 HLT NO 



◄ 0192 34265 00000116 LSL 1 SHI FT LEFT -
0193 34266 00000032 SNO DOES BIT Al EQUAL AO 
0194 34267 00000000 HLT YES 
0195 34270 01134416 LAA TES2 ALL ONES 177777 
01-96 34271 02134416 LBA TES2 LOAD B WITH ALL ONES 
0197 34272 00000036 LOB BRU TO LO C 35000 
0198 34273 35435000 DAC CATO SECOND vJORD OF LOB 
0199 34274 00000000 HLT 
0200 34275 12334436 RTN SPB* CHAR GO TO CHAR FOR ADDRESS 
0201 34276 06134424 SMA TElO SUBTRACT 1 FROM A 
0202 34277 00000022 SAZ IS A ZERO 
0203 34300 00000000 HLT NO 
0204 34301 00000005 TAB TRANS A TO B 
0205 34302 00000026 IBS INCR B, SKIP IF O OR + 
0206 34303 00000000 HLT 
0207 34304 00000004 TBA TRANS FER B TO A 
0208 34305 06134426 SMA TE12 SUBTRACT '400 FROM A 
0209 34306 00000022 SAZ IS A ZERO 
0210 34307 02134425 LBA TEl 1 200 IN B 
0211 34310 07134426 MPY TE12 MULTIPLY BY 400 
0212 34311 06134424 SMA TElO SUBTRACT ONE 
0213 34312 00000022 SAZ IS A ZERO 
02L4· 34313 00000000 HLT NO· 
0215 34314 00000004 TBA TRANSFER B TO A 
0216 34315 00000022 SAZ IS A ZERO 
0217 34316 00000000 HLT NO 
0218 34317 0_2134424 LBA TElO ONE IN B 
0219 34320 00000117 FLA 1 TWO IN A 
0220 34321 07134422 MPY TES6 MULTIPLY BY SEVENS 
0221 34322 06134424 SMA TElO SUBTRACT ONE 
0222 34323 00000022 SAZ IS A ZEPO 
0223 34324 00000000 HLT 
0224 34325 00000004 TBA TRANSFEF B TO A 
0225 34326 05134424 AMA TElO ADD 1 TO A 
0226 34327 06134422 SMA TES6· SUET 077777 FROM A 
0227 34330 00000022 SAZ IS A ZERO 
0228 34331 00000000 HLT NO 
0229 * * * * * * * * * * * * * * * * * '* * * * * * * * 
0230 * MODIFICATIONS MADE BY CL T TO INCLUDE 
0231 * TEST FOR IN DEX ING, IMS, SAP AND DOUBLE 
0232. * DIVIDEND DIVIDE INSTRUCTIONS• 
0233 * * * * * * * * * * * * * * * * * * * * * * * * * 
0234 34332 02134427 LBA TE13 '177775 IN B 
0235 34333 01534433 LAA TE14+3,1 ADD ONE TO A 
0236 34334 00000022 SAZ IS A ZERO 
0237 34335 11134337 BRU *+2 NO 
0238 34336 00000000 HLT A IS ZERO 
0239 34337 00000026 IBS INCREMENT B 



0240 
0241 
0242 
0243 
0244 
0245 
0246 
0247 
0248 
0249 
0250 
0251 
0252 
0253 
0254 
0255 
0256 
0257 
0258 
0259 
0260 
0261 
0262 
0263 
0264 
0265 
0266 
0267 
0268 
0269 
0270 
0271 
0272 
0273 
0274 
0275 
0276 
0277 
0278 
0279 
0280 
0281 
0282 
0283 
0284 
0285 
0286 
0287 

34340 11134342 
34341 00000000 
34342 01534433 
34343 00000022 
34344 00000000 
34345 01334434 
34346 00000022 
34347 11134351 
34350 00000000 
34351 00000026 
34352 00000026 
34353 00000000 
34354 Oi134416 
34355 00000024 
34356 11134360 
34357 00000000 
34360 00000003 
34361 00000024 
34362 00000000 
34363 01134427 
34364 03134435 
34365 14134435 
34366 01134435 
34367 14134435 
34370 11134372 
34371 00000000 
·34372 14134435 
34373 00000000 

34374 11134000 
34375 01134410 
34376 02134411 
34377 10134412 
34400 06134413 
34401 00000022 
34402 00000000 
34403 00000004 
34404 06134414 
34405 00000022 
34406 00000000 
34407 11134000 
34410 00072345 
34411 00054321 
34412 00074074 
34413 00076162 
34414 00037031 

BRU 
HLT 
LAA 
SAZ 
HLT 
LAA* 
SAZ 
BRU 
HLT 
IBS 
IBS 
HLT 
LAA 
SAP 
BRU 
HLT 
CLA 
SAP 
HLT 
LAA 
STA 
IMS 
LAA 
IMS 
BRU 
HLT 
IMS 
HLT 

TEl 4+ 3, 1 

LOC3 

TES2 

TE13 
LOC5 
LOC5 
LOC5 
LOC5 
*+2 

LOC5 

B STILL NEGATIVE 
B IS I OR + 
A = 0 
IS A ZERO 
A IS NOT ZERO 
ADD ONE TO A 
IS A ZERO 
NO 
A IS ZERO 
INCREMENT B SKIP IF 0/+ 

B NOT O OR + 
ALL ONES 177777 
IS A POS 
NO 
YES HLT 
CLEAR A 
IS A POS 
NO HLT 
A = 1 77_775 
STORE A 
INCREMENT-ADD 1 TO LOC5 
A=177776 
INCREMENT-ADD 1 TO LOC5 
LOC5 STILL NO ZERO 

INCREMENT-ADD 1 TO LOC5 
HLT IF LOC5 NOT ZERO 

* * * * * * * * * * * * * * * * * * * * * * * * TO TEST DI VI DE CHANGE NEXT LOCATION TO NOP '33 

* * 

DIV 
DIVB 
DIVC 
DIVD 
DIVE 

* * 
BRU 
LAA 
LBA 
DIV 
SMA 
SAZ 
HLT 
TBA 
SMA 
SAZ 
HLT 
BRU 
DATA 
DATA 
DATA 
DATA 
DATA 

* * * * * 
STAR 
DIV 
DIVE 
DIVC 
DIVD 

DIVE 

STAR -
'72345 
'54321 
'74074 
'76162 
' .37031 

* * * * * * * * * * * * * * 
RETEST INSTRUCTIONS 
DI VI DEN D '72345 
DIVIDEND '54321 
DI VI SOR '74074 
SUET QUO F/'76162 
IS A ZERO 
NO HLT 
XFER REMAINDER TO A 
SUET REM F/'37031 
IS A ZERO 
NO HLT 
REPEAT COMPLETE PROGRAM 

• I 



0288 3441-5 00000000 
? 

TESl DATA 0 
0289 34416 00177777 TES2 DATA -1 
0290 34417 00125252 TES3 DATA '125252 
0291 34420 00052525 TES4 DATA '52525 
0292 34421 00100000 TESS DATA '100000 
0293 34422 00077777 TES6 DATA '77777 
0294 34423 00146314 TES7 DATA '146314 
0295 34424 00000001 TElO DATA 1 
0296 34425 00000200 TEl 1 DATA '200 
0297 34426 00000400 TE12 "DATA '400 
0298 34427 00177775 TEl 3 DATA -3 
0299 34430 000-00001 TE14 DATA 1, 0 
0299 34431 00000000 
0300 34432 00000000 LO Cl zzz ** 
0301 34433 00000000 LOC2 zzz ** 
0302 34434 3·5635023 LOC3 DAC LOC4, 1 ADDR OF LOC4 + B INDX 
0303 34435 00000000 LOCS zzz ** 
0304 34436 35435003 CHAR DAC RED SUBROUTINE 'RED' 
0305 35000 70035000 ORG '35000 STORE BAL IN MAP '35000 
0306 35000 11335001 CATO BRU* *+l BRU INDI R + 1 TO RTN 
0307 35001 35434275 DAC RTN ADDR OF BRU 
0308 35002 00000000 HLT 
0309 35003 00000000 RED zzz ** STORE ADDR OF RTN+ 1 
0310 35004 00000025 SOF IF OVERFLOW GO TO NOP 
0311 35005 00000033 NOP 
0312 35006 00000003 CLA CLEAR A 
0313 35007 00000005 TAB TRANSFER A TO B 
0314 35010 05135020 · AMA PSEV ADD '77777 TO A 

~\ 0315 35011 00000025 SOF IF OVERFLOW GO TO HLT 
(\~ 0316 35012 00000000 HLT 

0317 35013 16135020 AMB PSEV ·ADD '77777 TO B 
03H3 35014 00000025 SOF IF OVERFLOW GO TO HLT 
0319 35015 00000000 HLT 
0320 35016 01135021 LAA ONE LOAD A WI TH 1 
0321 35017 11335003 BRU* RED BRU INDIRECT TO RED 
0322 35020 00077777 PSEV DATA '77777 
0323 35021 00000001 ONE DATA 1 
0324 35022 00000001 DATA 1 ADD TO A FIL.AA* LOC3 
0325 35023 00000000 LOC4 DATA 0 
0326 35024 70400000 END 

STAR 34000 
RTN 34275 
DIV 34410 
DIVE 34411 
DIVC 34412 
DIVD 34413 
DIVE 34414 
TESl 34415 



TES2 34416 cf 
TES3 34417 
TES~ 34420 
TESS - 34421 
TES6 . 34422 
TES7 34423 
TElO 34424 
TEl 1 34425 
TE12 34'126 
TE13 34427 
TE14 344JO 
LOC-1 34432 
LOC2 34433 
LOC3 34434 
Lo·cs 34435 
CHAR 34436 
CATO 35000 
RED 35003 
PSEV 35020 
ONE 35021 
LOC4 35023 

ERRORS 0000 00000 
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SYSTEMS ENGINEERING LATORATORIES PROGRAM LIBRARY 

SOFTWARE DESCRIPTION 

PROGRAM TITLE 

PURPOSE: 

CONFIGURATION: 

SOFTWARE ENVIRONMENT: 

PROGRAM LANGUAGE: 

CATALOG NO. 303002B 

DOCUMENTATION REv,:~ ----

DATE June 15, 1970 

810A/B Instruction Simulation and Comparison 
(IS&C) 

Executes mainframe instructions and simulates 
them if possible by software. The results are 
compared and an error condition occurs on an 
error. Some instructions cannot be simulated 
easily so they are executed and the results com­
pared to a constant. 

Basic SYSTEMS 810A/B Computer 

Stand-Alone 

SYSTEMS 810A/B Assembly Language 

TIMING: Approx 20 Seconds /Cycle 

Relocatable Loader 
Prog. Counter 16060 
A·Accum 0 B·Accurn 0 
After Load Start At ~2000 

1 



SYSTEMS 303002B 

REASON FOR CHANGE: 

Changes were made to allow this program to run with the Keytran System and 

output all mes sages to the selectric typewriter by setting Sense Switch 13. 

USE: 

Start at location 2000 8, the program will run until manually halted. 

When running under the Keytran System, the Diagnostic Number for this program 

is four (4). The program will automatically be started at location 2000 8 and will 

run continuously until the IndeX: Key is depressed on the selectric typewriter at 

which time control will be returned to the Keytran Diagnostic Loader. 

If an error occurs, consult the routine description to find what instruction failed. 

Sense Switch Settings: 

SSW O up - A successful cycle type-out will occur approximately every 25 
seconds only if there have been no errors during that cycle. 

I 

SSW 1 up - Errors will be ignored. 

S~W 2 up - No error type-out will occur, the machine will halt and the A­
Accumulator may be displayed for the error location. 

SSW 3 up - A halt will occur after the error type-out. 

SSW 13 up - Indicates program is being run with the Keytran System and that 
all output will be via the selectric typewriter • 

. j·· 

Type-Out Forma~~ 

Succ,epsful Cycles - NNNI':'J 
NNNN = Decimal number of cycles in which no errors occurred. 

2 
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Machine error preceeding location XXXXX 
XXXXX = Octal location from which a SPB occurred after an error condition 
found by the µrogram. 

METHOD: 

Clear A-Accumulator (CLAT) 

The A-Accumulator is loaded with the counter and cleared. A is then checked for 

zero. The counter is then incremented. 

The test is repreated for every case. An error at location 20533 indicates a CLA 

error. 

Skip if A-Accumulator is Zero (SAZT) 

The B-Accumulator is incremented and transferred to A. A is checked for zero 

by the SAZ and then A is checked for zero by the CMA. An error will occur at 

location 20713 if a skip occurs when A is not zero and at location 2074 8 if there is 

not a skip when A is zero. An error can also occur at 21003 if a skip does not 

occur when A is zero, and if a skip occurs but A is not zero there will be an 

error indication at 21023 or 21043. 

Skip if A-Accumulator is Positive (SAFT) 

B is incremented in the same manner as the zero test. An error at location 21143 

means a skip should have occurred. An error at location 2125 8 indicates a skip 

occurred when A was not positive. A counter is used to test every case. 

3 
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Skip A-Accumulator is Negative (SANT) 

Operates in the same manner as the A positive Test. An error at location 

21403 indicates an illegal skip and an error at 2150 8 indicates no skip occurred. 

Skip on A-Accumulator Sign (SAST) 

Runs similar to the previous tests except that there are three possibilities in­

stead of two. An error at 21643 or 21663 indicates A was zero and the SAS did 

not detect this condition. An error at 217 33 will occur when the SAS did not 

detect a positive sign. If a negative sign if not sensed, an error will occur at 

'Compare Memory to A-Accumulator (CMAT) 

The A-Accumulator is loaded with the counter, a CMA to zero is executed and 

according to the skip after the CMA, the A-Accumulator is tested for more, less, 

or equal to zero. 

An illegal skip to n +1 will cause an error at location 2214 8 • An illegal skip to n +2 

will cause an error at location 2217 8 • An illegal skip to n+3 will cause an error at 

location 22263. 

Load and Store Instructions (LASA, LBSB) 

The Accumulator is loaded with the counter and then stored in the location tagged 

STOP. A comparison between the stored data and the accumulator is then exe­

cuted. The data is then compared with the counter. Errors at 2237 8 or 2241 8 

indicate a bad STA, errors at 22433 or 22453 indicate a bad LAA. If an error 

occurs at location 2257 8 or 2261 8 the STB instruction failed, errors at 2264 8 or 

2266 8 indicate LBA failed. 

4 

() 



SYSTEMS 303002B 

Transfer and Interchange A & B (TATB) 

A is loaded with the counter and transferred to B, B is then stored and compared 

to A. An error at 23018 or 23038 indicates this phase failed. 

B is loaded with the counter and is then transferred to A. A is compared to the 

counter and an error will occur at locatior1 2310
8 

or 2312 8 if TBA fails. 

IAB is tested by loaded A with the counter and B with minus one. After an IAB, 

A is compared to minus one, B is stored and A is loaded with STOR. A compari­

son then takes place. Errors at location 2317 8 or 2321 8 indicate a bad LAA. If 

an error occurs at location 2257s the STB instruction failed, errors at 22648 

or 2266s indicate LBA failed. 

Transfer and Interchange A & B (TATB) 

A is loaded with the counter and transferred to B, B is then stored and compared 

to A. An error at 23018 or 23038 indicates this phase failed. 

B is loaded with the counter and is then transferred to A. A is compared to the 

counter and an error will occur at location 2310 8 or 2312 8 if TBA fails. 

IAB is tested by loading A with the counter and B with minus one. After an 

IAB, A is compared to minus one, B is stored and A is loaded with STOR. A 

comparison then takes place. Errors at location 2317 8 or 23218 indicate A did 

not contain a minus one. If B did not contain the proper information errors will 

occur at 2 3 2 5 8 or 2 3 2 7 8 • 

5 
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Negate A-Accumulator (NEGT) 

The counter is subtracted from zero in A and stored. A is then loaded with the 

counter and negated. The results are compared and an error will occur at loca­

tion 23433 or 23453 if they are not equal. 

Shift Instructions (BEG l) 

The RSA is tested extensively by loading A with a constant and shifting zero 

positions the first time. A comparison through an indirect address (DAT 1, loca..,· 

tion 24123), checks the proper constant. The shift is incremented along with 

the indirect address. After all tests are completed, the shift and indirect ad­

dress are returned to their original quantities. An error at 2355 8 or 2357 8 

indicate an RSA error. 

The rest of the shift instructions (SHTE) are tested two to six times, each s:hift;---- ---
ing one position at a time. The results are compared to the proper constants. 

Errors will occur at the following locations: 

6 

24213 
24233 
24263 
24308 
24343 
24363 
24413 
24433 
24473 
24513 

LSA 

25203 
25223 
25253 
25273 

24558 
24603 
24638 
24663 

RSL 

LSL 

24723 
24743 
24773 
25013 
25053 
25078 
25123 
25143 

RSA 

., ' 
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25343 27203 26423 
25368 27223 26443 
25413 27253 26473 
25433 27278 FRL 

26513 
25473 27333 26553 
25513 27358 26573 
25543 

FLA 
27408 26623 

25568 27423 26643 
FRA 

25633 26718 
25653 26073 26733 
25708 26118 26763 
25723 26148 27003 
26003 26168 FLL 27048 
26023 26233 27068 

26308 27118 
26358 27133 

Add (ADD 1 , ADD3) 

ADDl - A is cleared, one is added to A and the counter is incremented, the re­

sults are compared and an error will occur at location 3006 8 or 3011 8 if there is 

a failure. This test is repeated in the B-Accumulator. A failure in Bis indicated 

by an error at location 30238 or 30253. 

ADD3 - The next test adds the counter to itself in A and B, the registers are then 

loaded with the counter and shifted left one position. The sums are compared 

-and errors will occur at location 30408 or 30428 for an error in A and 30573 or 

3061 8 for an error in B. 

Subtract (SUB 1, SUB2, SUB3) 

SUBl - A is loaded with the counter, it is then subtracted, the A-Accumulator is 

then checked for zero, a typeout at location 30723 indicates an error. 

7 



SYSTEMS 303002B 

SUB2 - Zero is subtracted from the counter, A is then compared to the counter, 

if there is an error, a typeout will occur at location 31023 or 31043. 

SUB3 - The counter is multiplied by two, it is then subtracted. A should then be 

equal to the counter, a halt at location 3115 8 or 3117 8 indicates A is not equal to 

the counter. 

And A & B Or A & B (ANOR) 

Constants are and'ed and or'ed, the results are compared to constants. Error 

indications at locations 31448 , 3146 8 , 31623, 31643, and 32008 or 3202 8 are 

errors in the ABA instruction. Error indications at locations 31348 , 3136 8 , 

31523, 31543, 31703, 31723, and 32063 or 32083 are errors in the OBA instruc­

tion. All worst cases are tested. 

Increment B and Skip (IBST) 

Bis loaded with minus one and incremented, the counter is operated in the same 

fashion. The B-Accumulator and the counter are compared. If no skip occurs 

while Bis positive, an error will occur at location 32448 • If B skips when it is 

negative, an error will occur at location 32573. An unequal co.mparison between 

B and the counter will cause an error at location 324 7 8 or 32518 when B is po si­

tive and at location 32623 or 32643 when Bis negative. 

Copy Sign of B - ( CSBN, CSBP) 

The CSB instruction is tested with the B sign bit on and off. With the bit on a 

CSB, NEG gets the bit into A, the counter is then negated and one is subtracted 

from it. The two answers are then compared. Error indications on this test are 

at locations 33033 and 33053. 

8 
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With the B sign bit off a CSB, NEG is used again but the counter is only negated. 

After the comparison the error indications are at locations 3320 8 and 3322g. 

Complement Sign of A (ASCT) 

The counter is loaded in A, the sign is changed by adding a minus sign. The 

counter I s sign is then complemented. The: hvo results are compared and if they 

are not equal, an error will occur at location 3336g or 3340 8 • 

Change Number Systems (CNST) 

If the counter is negative, the data is checked, if the data is zero, nothing is 

done. All other cases the counter is changed by a CNS and a ASC, the counter 

is then negated. The results are compared and if they are not equal, an error 

will occur at location 3362g or 3364g. 

The remaining part of me.mory contains the cycle counter, error routine, and 

typeout routines. 

9 



0 



~'\ 

lfJUJUUJIS 

COMPARE MEM. T0 11A" 

\ 



SYSTEMS ENGINEERING LABORATORIES PROGRAM LIBRARY 

SOFTWARE DESCRIPTION 

PW_;GR.AM TITLE: 

(··onr·rcuRA TIOJ'1: 

:-::;U F' T'\\' ARE ENVIRONMENT: 

::·)RC,_:,;RAM LANGUAGE: 

CATALOG NO. 303003B 

DOCUMENTATION REV>:~ ----
DATE June I 5 , I 9 7 0 

810A/B Compare Memory to A, A Sign Test 
(CMASAS) 

CMASAS tests every memory location with a 
CMA and SAS for every type of condition, 
except the first 10148 locations. 

Basic SYSTEMS 810A/B Computer 

Stand-Alone 

SYSTEMS 810A/B Assembly Language 

• .. cZ.L: 0 - 1014 8 plus every other TIMING: Dependent on Memory Size 

memory location Relocatable Loader 
Not Relocatable Prog. Counter .16060 

l\le,~ i _ A·Accum O B·Accum O 
Wk ~ ;t4 ~ ,i (o f< W / J..;e,After Load Enter Bit 3 
~ fu ~ ~ In Memor~ Loeation '753 

~tu 3<;,0(oO ~ k, S!f At 0~ Prog. Cntr'. . ,,. 
~ k M ~ . ~ ✓-~L\ ,. Pf, ~ -l-. ~ ~ ~K ~- f¾~ F 

-~1Y . Fo - ~~~ ~~vi~ ~+3,#J -~? 
~ ~ I (o-0 CoO \ :~~ '773 
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REASON FOR CHANGE: 

Changes were made to allow this program to run on the KEYTRAN System and 

output all messages to the selectric typewriter by setting Sense Switch 13. 

USE: 

After loading, set location 7533 (TOP) with bits 2- 3 dependent on memory size.>:( 

Start at location zero, the_ program will run until manually halted. 

When running under the KEYTRAN System the Diagnostic Number for this program 

is five (5)~ The program will automatically be started at location zero and will 

,. continuously run until the Index Key is depressed on the selectric typewriter at 

which time a halt will occur. At this ti.me the operator must mount the KEYTRAN 

disc pack and depress start. The program will then seek home and halt. The 

operator must depress start to load the KEYTRAN System back into memory. 

The program will then halt at location 4073. At this time the operator must 

enter 2000 8 in the program counter and depress Start. 

Sense Switch Setting: 

2 

SSW 13 up - Indicates Program being run with the KEYTRAN System and that 
all output will be via the selectric typewriter. 

For a 4K memory - - set no bits in location 7533. 
8K - bit 3 

12K - bit 2 
16K - bits 2 & 3 
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SYSTEMS 303003B 

Type-Out Formats 

L xxxxxx n 

where: 

L = Letter C for CMA error 
Letter S for SAS error 

xxxxxx = The location of the erroneous instruction 

n = A number, if a CMA error the number indicates the operand in me.mory, 
A is always zero. If an SAS error the number is what was contained in 
A. There are three possible numbers: 1, 0, - 1. 

Note 

This program will clear every memory location above ( 1014 )3. 

3 
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IDENTIFICATION: 

AUTHOR: 

ACCEPTED: 

PURPOSE: 

SOURCE PROGRAM 
LANGUAGE: 

COMPUTER 
CONFIGURATION: 

STORAGE: 

SUBROUTINES 
REQUIRED: 

TIMING: 

USE: 

Absolute loader · 
Prog. Counter • 17673 
A-Accum O B·Accum 0 

SEL PROGRAM LIBRARY 

PROGRAM DESCRIPTION 

Catalog No. 303004A 

MEMDEX 

Systems Engineering Laboratories, Incorporated 

13 January 1967 

Under sense switch control, the program will load into 
all memory locations; all zeros and ones, indirect and 
indirect indexed; alternate bits, indirect and indirect 
indexed; walking one, indirect; walking zero, indirect 
indexed. Each location is checked for the proper informa-

tion stored. Absolute Loader 

MNEMBLER 81 QA 

Standard SEL 810A 

Prog. Counter '17673 
A-Accum O B·Accum O 
After Load Enter Bit 3 
lri Memory L"ocation '227 
Start At O Prag. Cntr. 

0000 to O 502g, plus every other memory location. 
Not relocatable. 

81 OA Mainframe Diagnostic Loading Procedure 

Dependent on memory size. 

After loading, set the location tagged FIN (227g) with 
the most significant four bits of the highest memory 
address (see note). Start at location zero. The program 
will run continuously until halted manually. 

NOTE: For a 4K memory, no bits should be set in FIN. 
SK - set bit 3 

12K - set bit 2 
16K - set bits 2 and 3 

Snese Switches: After Load Enter Bit 3 
In Memorv Location '227 
~tart At 'o Prog Cntr SSW O up - the al ones, all_ zeros test will _run. 

• • SSW 1 up - the alternate bit pattern test will be run. 

f~.~- 37&73 .,~ : ~w~✓ ~ ~IM< 
~ -~/ ~ -~I ~ k. JLr~ ~ _ ~ t;r-' ~ .,c,;l ~ f- 3 ~ 

-, ~-r -.e_,_,.,___;t;.,1 ' ;:l :i 1 
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METHOD: 

Catalog No. 30 3004A 

SSW 2 up - the walking one and walking zero test will run. 
SSW 3 up - a halt will occur after an error type-out. 

Any combination of sense switches may be used. 

Type-Out Format: 

12345 WORD aaaaaa 
Memory Error 
12345 - location at which the error occurred. 

WORD - what the location should contain. 
ZERO - if the location should contain a zero. 
ONES - if the location should contain a zero. 

1010 or 0101 - the sequence of binary bits for 
the alternate bit patterns. 

1 or Z and XX - a walking one or zero error 
where XX = the left shift count from the 
farthest right position. 

aaaaaa - the octal contents of the memory location in 
error. 

NOTE: This program will destroy the contents of 
every memory location. 

To restart this program, start at location 158 . 

Setup Routine 

Sets the various addresses used to correspond with the 
highest memory address which is loaded into the location 
tagged FIN {~27 8 ). FIN does not have to be changed if the 
machine in which the program is to be run has a 4096 
location memory. 

Sense Switch Routine (EXEC): 

Checks the sense switches that are up and branches to 
the routine indicated by the sense switch settings. 

All Ones, All Zeros Test (ALLl) 

The zeros are obtained by clearing the A-Register. The 
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zeros are then stored and checked indirectly through the 
location tagged STAR (225g). Ones are stored and 
checked indirectly through the location tagged FIN (22 7 g) 
which has its index bit set. 

Alternate Bits Test (WORS) 

The constant tagged ONEO (234g) is stored and checked 
indirectly through STAR. The constant OH! (2358 ) is 
stored and checked indirectly through FIN. 

Walking One and Zero Test (WALK) 

The Walk One routine is executed first. A one is loaded 
in A and shifted zero times. The A-Register is then 
stored and checked indirectly through STAR. After all 
of memory is tested, the shift instruction is incremented 
and the test is repeated. When all bit positions are tested, 
the Walk Zero routine will be executed. 

The Walk Zero routine is executed in the same manner as 
the Walk One routine except that FIN is used as an indirect 
address. 

Ping Pong Routine (FIFO) 

The starting addresses are changed to include the map not 
exercised previously. The routine then moves the entire 
program to either the top or bottom map and modifies 
itself to return the program to the map from which it 
was moved. 

Address Reset Routine (REST) 

This routine is executed after every test to reset STAR 
and the index count contained in the B-Register. 



:r··-

P~e __ l __ of __ 11 

~--00 0 0 0 W Q Q ()_O O O O __ ~ __ 
0002 00000 00000000 * 
0003 oouoo 00000000 * 
0004 00000 oooouooo * 
0005 uQ.U..PU_ uQlJOUOQ~ 
U006 00000 UJlJlll.JDUO * 
0007 00000 -~QU0U00Q_ .-1!' 

ci008 00000 u000U000 REL 

··-- ------- -~le-g--N -J0~004A------- -

----~0~0~1_0 0, _ -------
MEMO EX REV-! 00000100 
MEM0RY TEST -- USES INUEXED ANO. IND1RECT 00000200 
ALL L0ADERS MUST dE RtL0AOED AFTER 00000300 

__ .R 1)_ N NU-JG T_H JS PR 0_GM M _______________ _ __ 0 0 0 0 0 4 0 0 _________ _ 
00000500 

_ _ _ __ 00000800 ---

-1 d009 01000 70001000 0RG '1000 
0010 01000 J1101247 LAA T0P , SET UP R0UT1NE 00000900 
ooi1 01001 05101227 AMA FIN . . .. FIN C0NTAINS-~lGH BlT F0R M0REi T~AN 4K, 00001000 
0012 01002 03101247 -·STA ___ T0P- --- -· --· T0PIS-THE-H:IGH--L0CAT10N F0R,-Pifi:rn:P0NG 1 ·--000011cf6 ________ _ 
0013 0100J 01101227 LAA FIN FIN BEC0MES AN INDIRECT ADDRESS 00001200 
0014 01004 05101224 - AMA END F0R USE IN THE I NO I RECT~-I NDE~EO .. . 00001300· ---- -
0015 0100:> 03101224 STA ENO 0PERATl0NS,MINZ: SETS THE. INDEX. BIT 00001400-
0016 01006 05101244 AMA ~l~Z 0N IN FIN - 00001500 
0017 01007 __ J)-31U1227 ~I_A __ __f._l N _ __ __ ____ _ ____ _Q_Q __ OOH,Q_Q_ 
OOi8 01U10 J1101224 LAA ENO END BEC0MES THE INDEX C0UNT 00001700 
0019 01U11 06101225 SMA STAR 00001800 
0020 -- 01 u 12 J □-0 U uo □2- -- i\J E i_j F 0R ALL 0PE RAT I 0NS -~001900 ---- - - ·--

0021 01016 03101224 STA ENO ____ 00002000 
0022 01U14 uOUOUOu5 TAd 00002100 

'- 0023 01U15 JJUU0OOO * 00002200 
o o 2 4 o 10 i; · u 6 o-o u 600--* Ex E c uf i V-E- R 0 u i I NE · · ·· · · o o o o 2 3 o o 

\,....-

qo25 01015_ U)(J_0u0U0 * _____ __________________________ _______ ·- ___________ _______________ 000024_D0 __ _ 
0026 0101~ UD130400 EXEC SNS O SENSE SWITCH; ZER0 00002500 
0027 01016 1~101026 SPl::j ALL1 ALL 0NES, ALL, ZER0S 00002600 
0028 01017 00130401 SNS 1 SENSE SWITCH 0NE 00002700 

L- 0029 01020 12101050 $Pd __Ji~R$ _________ JH2!i~T__1LlL PAIIJ:RN Q_QQQ__?8QQ __ 
0030 01021 u013U402 SNS 2 SENSE SWITCH TW0 00002900 

I..._ 

0031 01u2~ 12101072 SP~ WALK WALKING 0NE AND ZER0 00003000 
0032 -01023 -12i-ffii51 SP8 P-1°0-1 PING-~P0NG 00003200 

___ _;;0_0_;..3_3 ___ 01024 12101144 SPd ~l;}T _____________________ 00003250 
0034 01J2::., 11l'JlJ15 dRu i::Xi::C 00003300 
up_~ 5 U 1 0 2 6 u J O fJ u J u O * p () 0 0 3 4 Q_p 
00.$6 J102o i.,JUOuOJIJ ALU ZZl ** ALL 0NES, ALL ZER0S TEST 00003500 
O_ 0 ~ 7 0 1 li 2 I :~<) J U u O ~ 3 C L ~ . _ !) 0 Q O 3 6 Q 0 
0038 01U3U J3jQl~~S STA* STAK ST0RE ZtR0S INDIRECT 00003700 

----------------------------. ·-·-···---
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0039 01031 15j01225 CMA* STAR ZER0S ST0REO 00003800 
0040 0103_2____12HU2.i.L. _______ sea __ _ER.RZ ---- -- ------·- ·--- -- . ---------- ___ _Q_Q_Q.0.39.0..0 _________ ----

r 0041 01U33 111010j5 BRU *+2 YES 00004000 
0042 01lJ3q 121012:54 SPo ER~Z ______ __QJ)004100 
d043 01U3~ u11LI1243 LAA ~NfS 00004200· 
o o 4 4 JU,._~J._o _JJ 3 ;,su 1 ~-2 ( _ s I A___!__EJ :\J _ _____ _____ ___ _ ___________ _ _ _ ____ P ocrn .4 3 o_Q _ 
0045 01037 15j01227 CMA* FI~ 00004400 
0046 01lLiQ_l2.l...!JJ._~Q? ________ SE_~ _f__tFU ______ __ _____ _ __________ _Q_QM42..0Q 
b047 01U41 11101Ll43 8RU *+2 YES 00004600 

-·, 0048 01042 12101?65 SPd ERR1 00004700 
0049 01U4j 14101225 IMS STAR INCREMENT INDIRECT ADORES 00004800 1 

(-' ·-· 0050 01044 0000Jl026 IBS _______ ____ ________________ ____ ______ _ ___ ___ __ _ ___________ _ 00004900 
bO61 01045 11101027 8RU ALll+l N0, REPEAT TEST 00005000 1 

0052 01046 12101144 ~---RE.SL_ __________ ______ _________________ _ __ ___ _____ _ ____________________ QJ1Il.0..2_1.D..O..:_ ____ _ 
0055 01047 11301026 BRU* Alli 00005400: 
0054 01050 00000000 * 00005450 1 

0055 01050 uooouooo W0RS zzz ** ALTERNATE BITS TEsr· 00005500 
0056 01051 _ _Q1101234 _LAA ,Z,if~t1 _ __________ _ ______ __ __ _ _ __ ___ _ _ _ __ . __ _Q_QQ_0560_Q_ __ _ 
b057 01052 U3301225 STA* STAR ST0RE INDIRECT 00005700 

______ (j O 5 B __ .01.li 5_ ~ l ~ ,rn._12 2~------- CM A it.. .ST AR __ S.T ..0H.fll _ _f>_R0.P __ E fiL1._ ___________ _ __________ ...Q_O O O 5 8 0 0 ___ .. _ 
0059 01U54 12101276 SPci ER1~ 00005900 
0060 U1U5~ 111010~7 d~U *+~--- YES 00006000 
0061 0105b 12101276 SPd ER1~ 00006100 

-- 0 0 6 2 _Q_l_Q_~.l_ .. Ul l 1H2..32.___ _____ _LM _0 H L. _____ _________ ___ ______ ______ _ _________ _____ __ _ _ _______ O O Q_M_2_Q Q ______ _ 
0063- 01060 U3301227 ST A*· F PJ 00006300 

---~0~0~6~4- 01061 15.;,012.21___ _c..t1~! __ _E_IN ____ ______________ _________ _ _______________ __Q_QD..0.MD_!L __ 
....... 0065 01062 12101307 SPS EROl 00006500 

0066 01063 11101065 BRU *+2 YES 00006600 
cioio/ 01064 121013U7 SPB ER01 00006700 

~ 0068 0109_~ __ .iil.O_l.22_5 __ __IMS __ . ST AR _______ l_NC!iEJ1E.NL.JJ.J_DlRf..C_L AODRES. __ _ __ ___ _ __ _Q_Q..O..M..8_.Q_Q _ 
0069 01U6b UOOOu026 IBS INDEX=· ZER0 00006900 
QQ?_Q _ 010_61 J.110J,..Q_2_1__ ljRlJ wk:JRS+l _ N0, .. RE.IUR..N T0 RE.PEAT _QOOOZQQO 

..._,. U071 01070 12101144 SP~ q~sr 00007100 
U072 01071 1U010;,0 8RU* .-J~~.s_ ______ ........_...._________________ 00007400 
0073 0107~ iJOuO·JOGO * 00007450 
U.Q74 0lUU uJUULJuuO WALi\ ZZL ** _ .000075.00. 
0075 01U7j u11U1230 LAA ~~~ WALK 0N~ R0UTINE 00007600 
Q Olp u 1 U 7 4 u O 0 DU CJ 1 6 LS L O S_HJ FT 0 NE . __ _QQ Q O 77 0 0 
0077 0107~ J3JU12~5 STA* ST~R ST0RE INDIRECT 00007800 
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----------- -··----------- --- ------·-

0078 01076 15301225 CMA* STAR ST0RED PR0PERLY. 00007900 
0079 01077 12101320 _____ SE_~ ____f_R_~/Ji _ ------------ ------- --- ------·-- ·- ·---•··-- ----- 00008000 
0080 01100 11101102 BRU *+2 YES 00008100 
0081 U11O1 12101620 SPd ER~A 00008200 
0082 01102 14101225 IMS STAR INCREMENT INDIRECT ADORES· 00008300 1 

0083 U1lO.3 V9_Q_Q_\._J_Q__~_9 ______ 1.f.3~ --- ----- _ ------ ---- 00008400: 
0084 01104 111U1073 t3RU r<JALK+1 ANO RETURN 00008500-
0085 01105 uOOOUOOO * _____ ____ ________ _ _ ____ 00008600 
b086 01105 01101074 LAA ~ALK+2 CHANGE SHIFT INSTRUCTI0N 00009000 

N 0087 01106 U5101231 AMA 0NEH 00009100 
. 0088 01107 U3101074 STA. WALK+2 00009200 

0089 01110 12101144 SPB REST_ ___________ __________ _ _______________ QJ)009200· 
0090 01111 14101236 IMS SHCN 00009300i 
0091 01112 11101073 BRU WALK+L___ ___________ 00009600, 
bo92 01113 ooouuooo *· 00009100 
0093 01113 Li110_1233. _W_Al_ LAA 001 WALK ZER0 R0UT'INE, 00009800· 
0094 01114 03301227 STA* FIN 00009900, 
0095 01115 15.301227 CMA* Flt\! . .... _ ... 00010000, 
b O 9 6 01116 1 2 1 O 1 3 3 0 S P B E w A 1 - . - --------- -- --- ---- - ---- ---- 0001 0 1 0 0, 

_____ po97 01117 111ou_g_1 ____ ~_Ru __ !.±2 ____ ___________ _______________ _ 00010200 
0098 01120 12101330 SPd E~Al 00010300 
0099 01121 14101225 1~S STAR_________ 00010350• 
0100 O112~ UOOU~U26 183 00010400 
0101 01123 1_11Ul113 -~EJL__WA1__ _ _ ___ ___ __ _____ _ _________________ 00010_?00 ___________ _ 
0102 01124 01101233 LAA 001 00010600 
0103- 01125 U21O1243 _ _J.,ft_A 0NES _______________ __ ____ _______ __ __ _ _ 00010700 ______ _ 
0104 ·01126 00000113 FLL 1 00010800 

t1 010 5 0112 7 U 31 U 1 2 3 3 S TA 0 0 1 00010 9 0 0 
, 0106 01130 12101144 SP8 REST 00011000 

0107 01131 14101240 I MS __ _B_§__g_N _ _________ ·--- __ ___ _ _____ _Q_0011100 _ _ ________ _ 
0108 01132 11101113 8RU WA1 00011200 

_______ O1_O_9 __ Q1_!_~-~ _P_tJ01??_;3- __ _LAA __ l$b_ __ .. __ _____ __ OOOll~OO 
0110 01134 U-31U1J74 STA v-JALK+2 00011600 
0111 0113~ u1101237 LAA N~~ 00011700 
0112 01136 J31ll1236 STA SHCN 00011800, 

___ QJ._13 ____ 011 ~_Z__ J 11u__124 L_ __ _ LA A ,\J ~ C N ____ ___ ___ _ _ __ __Q_Q 01.1.9 0 Q ____ _ 
0114 01140 03181240 STA RSCN 00012000 
Q_ll5- ___ Ql.141_ ld_l;l.rJ1?'!2 . ~AA \Jt;wt< ________ QJHl121QQ 
0116 01142 031012~3 STA 001 00012200 
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"3...-,._ ------- ...•. -------- --- - ·-··-----

------------------ --------------
0117 01146 11301072 BRU* WALK 00012400, 
01.18 01144 UOOOO:JOO * _________________ __ __ ____________ _____ ___ _______________ 00012446· 

r· b119 01144 OOOOUOOO R~ST *** ** RESET INDIRECT AND INDEX 00012447: 
b1ao 0114~ 011012~6 LAA BEG O 2456 
0121 01146 uS1Ul2~5 STA STA~ 00012451: 
0122 0111/ Ll21U12~_1 ____________ L~A ____ fNLJ _ ---------- ----- ··- ······----- ----- ··--··-·------ 00012452 
0123 01150 11j01144 BRU* RtST 00012453, 
~ 011Sl _JLOOOOOOO * __ ______ _____ ________ 000122.QJ) 
dl25 01151 00000000 * PI~G P0NG R0UTINE 00012600 

r ~ Q126 01151 OOOOUOOO * 00012700, 
0:1.27 01151 00000000 ZZZ ** EXIT' ADDRESS. 00012800 ( ..... 

. ....., 0128 01152 01101225 PI P0 LA~--~-B_R_ _____ RESET' ALL A.PDRESSES' S0 __ ER.f?.GR~J1LC.A_N, 00012900 
Cld.29 01156 03101245 STA SAVE BE M0VEU T0 T0P MAPi T0. ED<ERCiISE' 00013000: 
da.36 01154 01101227 LAA FIN _ L0Wt:RE.RI1.0N 0F1 MEM0RX. _________________ 00013100, 

C 0131 O115~ 03101246 STA ST0R 00013200; 
0132 01156 06101245 SMA SAVE ooot3300 
dl33 01157 03101227 STA FI~ 00013400, 

l._., 0134 01160 OOOOU003 ___ CLA____ ___ _ __ ____ ________ ______________ 00013500 
0135 01161 U3101226 STA BEG 00013600 

____ _____ .o.u..6_ ___ .ull 6.2. .Jl il.Jll 2 2 5 .S LA SJ AR. _____ .. __ ____ _____ __ 0 OD 13 7 0 0 
l~- 0137 01163 01101~~1 LAA 8RJ 00013~00 

0138 01164 031011~2 STA PIP' ------ 00013900, 
0139 01165 U1101224 LAA END 00014000 

L ----=0~1~4~0- O116b U0000002 NElj _____ .S.~T J;XJ_LADDRE_S.S~ I0 _ G0 U T0P M_Af~--- OO0..14~1~OO~---
b1~1 01167 05101230 AMA 0NE . 00014200 

___ _..d'--!l.'-'-'-4--=2_Q117 o o 5.lJll..151 A t1A_ PIP 0-1 A f.li.B ___ t1fil'.E~_S_ C 0M.P.L.EJLE ~-- _ _____ OQ o 14 3 o o, 
\...., b143 01171 03101151 STA PIP0-1 00014400, 
~ •1 03.44 011n 02101232 LBA IUX 00014500-

1 0145 01173 01301250 LAA•· 80T M0VE PR0GRAM T0 T0P MAP 1 00014600 
L-- . ____ O 14 6 . o 11 Z 4 u 3 3 o 1 ~~-7 ___ _ _ s..I.8 ~- .T0 ~- _ _ ____________ T 0 EX ERCJ .. S..E . L 0_W ER_~ ART 0 F ____ _ _____ Q0J11A2~0 0~--

0147 01175 uOUOu026 IB~ MEM0RY 00014800 
. -~..1~.Ji QllZ.6 .. llLQULL_ _____ J.:HW -~-=-3 _ __ __ ___ ____ ____ _ ________ 110.01~2.0.Q. ___ _ 

\.._, 0149 01177 11301151 bRU* Pl 0 0-1 EXIT T0 T0P MAP 00015000 
0150 O1,wo 0110124'? P.aNG I AA $Afr_. RESt;T ALL ADDfiE_S_SES S0 PR0GRAM, CAN 00015100 
0151 U1~01 U~101~~5 STA STAR BE M0VEU BACK T0 THE 80TT0M MAP 00015200 
Ql.52_ u 1 i Q c JJ..31U122 6 ST A 3 t: S ________ ___o_o 0..1..5_3 O.Q'. ____________ _ 
0153 01~0~ 011Ul246 LAA STv~ 00015400 

_______ . ul.54 01 i O 1 J .S l.U.l.2~ 7 ST A . FI ,J __ __________ ___ _ __ _o O 015.5 Q Q 

U155 01~0~ 011012~2 LAA LAA 00015600 
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0156 01206 03101152 STA PIP0 
0157 01207 01101?24 ·-· LAA_ ENO 
0158 01210 00000002 NEG 
0159 01i11 05101~60 A1"1A ~H\J t: 
01b0 01212 u-5101246 STA SlcR 
0161 _ 01213 ___ Ul10H_51 _____ J .. A tL _ __e I ;::, ;D - le 
0162 01~14 u61U1246 SMA ST0~ 
0163 JU.f 1~ U31Q1J51 STA. _PI PJ-1 
0164 01~10 02101232 LBA IUX 

______ Cata Jag N -3Q3QQ4A 

00015700, 
--·-----·-•--Q~B0_0_· __ _ 

00015900 
00016000 
00016100 

-·----- . 0_0016200 
00016300 
00016400 
00016500 

0166 01217 U1J01247 LAA* TioP ~,I ~MM• ,~r M~Vt PR0GRAM ~ACK T0 80TT0M MAP 00016600 
0166 01~20 U3j012:>0 STA* 81{)T -~ AND C0NTINUE 00016700 
0167 01221 00000026 IBS --·- --·-----------

0168 01222 11101217 8RU *-3 
0169 01226 11301151 __ dRU* Pl Pi6-1 
0!l.70 01224 00000000 * 
0171 01224 25407777 END UAC '7777 
0172 0122~ 25401000 STAR DAC '10UiJ 
0113 01226 25401000 BE:G QAC ____ '_1000 
0174 U1d27 uOOOOOOO FIN zzz ** 
0175 _Ol23U OOJOu001 0_1\JE _ DATA 1_ 
0176 01231 UOOOU1UO 0NEH DATA '10J 
0177 U1~32 u0177275 IDX DATA -'5'.23 
017-8 01233 LlJl/7776 001 DATA -2 
0179 01234 uJ125252 0NE0 DATA 1 1252j2 
0180 0123~ 000~2525 0H1 DATA• :5~~25 
0181 01 2 3 6 iJ O 1 77 7 6 0 SH C N _D A T A _ -1 6 _ 
0182 b1237 00177760 NEW DATA -16 
0183 01240 U017i760 RSCN DATA -16 
0184 01241 00177760 NECN DATA -16 
0185 __ O1242 __ U_Q1_77776 NEWK DATA __ -2_ 
0186 01246 00177777 0NES UATA -1 
0187 0 t? ~ U U 1 (J_Q__Q QQ tL_LN l __ Q A T A 1 100000 
0188 01~45 UJOOOOOO SAV~ ZZL ** 
0189 01~46 uOUUuOJO ST0R lZZ ** 0190 U1~4/ ~5607503 T0P DAC 3907,1 
019! 0125U h60U~03 80T DAC 3id, 1 
0192 U1~?1 LilUl~uO BRU ts~ Li p (./ \J ,.:i 

.9J~_,3 lJ1~:5c J11UUi2,~ l.,__AA LAA STAK 
0194 U1~j~ 0JUUJ016 LSL LSL u 

EX1T,T0_B0TJ~M~MAP 

00016800, 
00016900 
00017000, 
00017100 
00017200 
00017300, 
00017400 
00017500 

_ _ _.::_00017600 
00017700 

----·---- .. 00017800 
00017900 
00018000 
00018100 
00018200 
00018300 
00018400 
00018500 

---- ------ -- --- __ 00018 6 0 0 ------
00018700 
00018800 ______ -· 
00018900 
00019000 
00019100 
Q001~29_.Q_ 
00019300 
00019400 ___ ---
00019500 
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0195 01~54 uououooo * 

_____ 0196 ___ Q-1~24 __ l,.lOOOlHJWO_t:;BRZ _ *** ____ .!* 
0197 0125~ 121013~5 SPB SA~ 
U 198 012 :H:, u 11 Cl 1 4 :> 6 LA A U:: T -cJ .. ___ _ 

0199 U1~57 03101470 STA MESS 
___________ _o 2 0 0 ()_l? § __ Q J 11O145] _ LA A Lt T \0 + 1 

0201 U1~61 JS1U14/1 STA M~SS+l 
________ 0 2 0 2 _______ U_U 6 ~ _J. -~ :j. U 1 -3 b 5 SP d T P 'i! 

0203 U1~6j 121U16b1 SPd LAd 
·1 b204 Q1~64 11601254 BRU* ERRZ 

0205 01~6~ UJOOUOOO * 
0206 _ 01~65 __ 0JOULJUJO ERRl __ *** _ ** 
0207 01266 12101355 SPB SA8 
~___fil~_6 7_ W U,.Q_l_1Q.O_____ __LAf\ ___ _L..EJ 1 
0209 U1~7u 03101470 STA MESS 

..___,_.,..--

Zl::Rl(LS _ST0REO ERR~R 

Ca talo.g -h~_3Q 3 O O 4.A.__ ____ _ 

- --

00019600 
--- 001_97 0 0 ---- ------ _ 

0019800 
S t:: T UP T Yf_E. .. 0 U T ME SSA GE O O 19 9 0 0 

0NE$_ ~Jk'J_Rt:0 ER8JJ_R __ 

S_EJ _U~ .neJ;_ 0UL_~E_SSAGE 

0020000 
_ ----- 0020100 

0020200 
________ 002QJOO 

0020400 
0020500 
0020600 
002079Q 
0020800 

----~.--0020900 -----
0021000 

0210 01271 01101461 LAA U:T1+1 _____ _ 0021100 
0211 01272 U31U1471 STA MESS+l 
0 212 O 12 ? -~-- +fl P :I. 3 2.? ____ . S P t.1 T P --~ 
ci213 01274 12101361 SPd LA~ 
.Q.2..lJL_ _Q1.ia ~ 1l ~ 1.1:,., ~ 6 5 8 R U * t: H ~ 1 
0215 01~76 uJUUUOOO * 
0216 01~7~ JOUOuO0O EH1J *** ** . _________ .. __ 0 I\J E - 21::: R 0 S T Li R l:: D ERR 0 R 
0217 01~71 121U13j5 SPb SA~ 

_______ 0 218_ U 16 0 u u .L1JJ1.1~_2___ _ LA A . _ L t: 1 C $ ET J,J P ___ T Y P E 0 U T MESS A GE 
0219 01j01 u3101470 STA MESS 

___ Jl.22.0. O 13 O 2 Jll.lfil!f 6.-3 _____ _ __J..AA __ L E 1 0 ±.1. ______ _ 
0221 01303 06101471 STA MtSS+l 
0222 01~04 121U1665 SPd TP0 
0223 01J05 12101661 SP~ LA8 

_ -~4 _U 16 0 6 U_~ D 12 Z.6 __ .-8.R 1J *-- _EH l 0 
0225 Q1j07 uOOUOOOO * 

__ __ o 2 2 6 u :t J Q__7 J o .U U v_ D UD _f: RO 1 * * * * * ZJ=R0_:-0t-l_f.: .STijRED ERR0R 

0021200 
----- ----·-0 0 213 0 0 

0021400 
_o_n215Q0 ______ _ 

0021600 
· ·-·-----·- - ---· 0021700 

0021800 
______ 0021900 _____ _ 

0022000 
.. _____________ 0.0.2 2-1.Q_Q _ ------ -----

0022200 
0022300 
0022400 

__ __o_o.2 2 5 o o 
0022600 
0022700 

0227 01610 li1013~5 SPo SA3 on22800 
_____ 0 2 2 8 _ U l ;5 j l .. V 1 1 U 1 4o 4 

U229 0161~ uj1U1470 
02.S0 Li1jL~ ul1Ul4o::i 
02,51 U10H JjllJl4 71 
U232 G101~ l~lUljo~ 
0233 OU1b 121f11Jb1 

LM~D 1 .. _ __ _ ___ ..StI .... Jll?__J..Yf.f__.0JlLM..E.S..sA.G E _ ______ o Q 2 2 9 Po 
STA MESS 0023000 
LAA Li:01 + 1 .. D023.1OU 
STA ~c3S+l 0023200 
SPd TP -~ _____ _0023300. 
SPd LAd 0023400 
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0234 
0235 
0236 
0237 

01S17 11601607 
_ Qlj 2U _ OOUOO OUO ___ * _ 
0132U JOUOUOUO ERWA 
01-521 1210U~5 

0238 J1j2~ J11014b6 
0239 Ot02S u-Hu:i~ iO 
0240 01j24 01101267 
0241 0102~ Ub1UL2J6 
0242 01020 1~101340 
0243 01621 116U132Q 
0244 01630 uououooo * 
0245 ou3o uoopuooo EWA1 
0246 01331 121013~5 
0247 01~32_~1101467 
0248 01636 03101470 
0249 01334 01101241 
0250 01j35 U6101240 
0251 ___ 01_j36_1210U40 __ _ 
0252 01j37 11301330 
U 2 5 3 (,)'.J:,_-_) 4 u _ U iJ J O l)_Q__Q O _ __! _ 

8RU* EROl 

*** ** ~_pd SA>:i ___ 
LAA wl 
STA Mt:SS 
LAA ;\It,✓ 

::;rvJA S rl C11.i 
s p ti GSC\1 
8RU* Ei-d✓.~ 

*** ** ---------- -- --

SPl::3 SAS 
.J.~ A ____ tl_Z __ 

STA MESS 
LAA NECN 
SMA RSC1\J 
SPo GSCN 
t3RU* EV'4Al 

0254 01J4Ll uOUUJOOO GSC~ *** ** 
0 2 5 5 0 1 :5 4 1 --~--;)9 0 U O U 2 ____ J,.t~---·-
025h 01J4~ UOOOU312 FRA 3 

____ 0_2_5~7- _Q 1 j 4_ 0 u :> 1 U 1 4 7 2 AM A HJ ;,,fo 

02$B 01644 00UUU113 FLL 1 
0259 Ot 6 4_2 __ JO iJ (_)_Ul 1 ~- __ _r{S ~ --1 
0260 01J46 UOUOU516 LSL 5 
b261 01j47 U0000313 FLL 3 
0262 01650 J~101472 AMA TW~b 
0263 Ql~?_l -~5101471 s_q _M_t:SS+l 
0264 01352 12101365 ~Pd TP~ 
oi~~ Ulj5~ 1?101361 SP~ LA~ 
U266 Q1j54 11jU134n 8RJ* GSCN 
0267 Ulj5j JJUUu000 * . 
0268 O:t0:55 J')UOuOOO SAB *** ** 
0269 J105b v31'.Jl4/~~ STA SA.VA 
0270 Jlj5/ u41J1474 ST~ SAVd 
0?11 Ul0b0 lljJ13:>5 dRU• SA~ 
0212 Jlj61 uJUUuUUO * 

--- - - - --

WALKING 0NE ST0RED ERR0R 

SET UP TYPE 0UT MESSAGE 

___ Catalog_~T 303004A 

0023500 
------------- 0023550 ________ _ 

0023600 
Q.023700 
0023800 
0 0 2 3 9 0 0 ------ ----- _ 
0024000 

_____________ QD2~10_0 ____ _ 
0024200 

---------------- 0 0 2 4 3 0 0, 

WAL K_l N~ ZER 0 ~J~~ E O ER R0R 

_SET JJP ___ TYPE 0_U_Ll1ESS_~ GE 

GET SHIFT C~UNT F0R WALK~ 
_ J_NG _ 0NE __ A_ND ___ Z_ER0_ ERR0RS· 

f IN I $H_TYPE 0U T _MESSAGE 

0024400 
0 0 2 4 5 __Q O, ------- --
0024600' 
0024 7J)JL ___ _ 
0024800 
0024900 
0025000 

_ ________________ oq_g_?J_oo-'------
0025200 

_____ 0025300 __________ _ 
0025400 

--------- __ ,_ .. 0 0 2 5 5 0 0 
0025600 

---- ---- _ 0025_7_00~--
0025800 

---- 0025900 
0026000 
0026100 
0026200 

___ Q_Qg_6300 -- --
0026400 
QQ2l>.50_Q 
0026600 

------------ 0026700 
SAVt A AND 8 REG. 0026800 

002q900 
0027000 
_0027100 __ 
0027200 
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0273 01~61 OJOUuOuO LAB 
_________ 0274 __ 01_662 011Ul473 __ 

0275 01666 U21Ul474 
0276 01664 L1jUljb1 
0277 LJ1j6? ,.) )UUu000 * 

*** 
LAA 
L':1A 
o~J* 

** 
SA\/A 
SAVt:J 
LA~ 

_____ _ _ 0 V J3 Cl 1. -5 6 ? J u u ll 0 O W_D T P.0 * -ii: ~ _ _ * * 
0279 JU6b J21CJ1225 LBA STAR 

---~O~2bO ___ 01_~91 121Ul4c2 SPt3 _$_HFT 
0281 0137u 121U14?2 SPd SP~C 

I 1 0282 01~71 121014~2 SP8 SPAC 
.. 0283 OU72 U21Ul470 LBA MESS 
---~0~284 O1.'S73_ fl;}._L)j. _ _il.4 ___________ _SPd 80U_L__ __ _ 

02g5 01~74 U2101471 LBA ~~SS+l 
0286 01.S 7, 12101414 _SP~----'3~UI _______ _ 
0287 01J76 12101452 SP~ SPAC 

L0AiJ A AND 8 REG, 

TyP~_~UT MESSAGE 

L0CAJ I_0N 

ERRltJR MESSAGE 

O 2 8 8 u 16 77 u 2 ;s o 12 2 5 l BA* $ I A. H 0 U IP UT C 0J~..LE.MJ __ JQ.E._____LiJ_g _______ _ 
0289 01400 u0000003 CLA 

____________ 0290 _ 01401 UOUDULl.3 _ FLL 1 
0291 0140i 1~1Jl4j7 SPd TY~~ 
Q2_9_2 u14J-:i .JJJl)\eJV07 CS □ 
0293 J14O4 ~0JUJJJ2 
0294 ___ u140:,_ J)l.irJuDu? 
0295 01400 jQUuu112 

__ _________ 0 ?_~~-- Q'.1,4 0 I 12 4- lJ 11 ~~ 
0297 01410 12101446 
Q2.9JL ____ QJ.!U1 _j)_Q.Ll 0 ~ _Q.3_ ______ _ 
0299 01412 U0000JQO 
0300 0141j lljUljb5 
0301 01414 JJUU0JJO * 
U3Q2 Ll1~Ll4 ~O~_Qy_noo_B0Uf 
0303 0141, UJUU1013 

. 0301 J1416 l?lJ14J7 
0305 J14l; JOu 1ll:J13 
0306 ___ 01420 _ 1_'2;i_(1J_'ij} 

u307 u1421 lljll414 
03U8 
u-3CJ9 
J310 
0611 

U1"i2c 
014?.i 
ul't?.0 
u14~'i-

0 J ;_i ; 1 J J u O * 
;__ '; I.) \ ) .) J CJ Q 

•✓ _) U') ,/ ) u J 
:i.2l'.:14j~ 

S:-1FT 

.·~ E i.:i 
.. '..'it: g_ ___ _ 
F~A 1 
SP;:j SHFT 
SPd CRLF 
SNS. _3_ __ 
rllT 
BRU* TP0 

*** ** FLL 3 
SPt:1 TY.)E 
FLL 9 

.. S 0 2_. Lt.?.t 
d~u* ::HJJT 

*** ** 
CL~ 
SP:j SHF..) 

··------- ··-------~----·---

s...w 1 r c_H 3 u P ,. H A Lr 

S REG, _k)UTPLJT 

0UTPUT j 0CfAL DIGITS 

•··-~····----··~·- -··. ··-- ···--• -- -··· 

____ Catalog r 3O3OO4A, 

0027300 
_ . _____ 0_0 2 H_Q Q _ _ __ 

0027500 
0027600 
0027700 

-- 0027800_ ----
0027900 

__ .0 0 2~QQO ___ _ 
0028100 

028200 
0028300 

__D02Jl400 
0028500 

_J)_Q 2 E3 6 .0.LL. __ _ 
0028700 
QQ28800 
0028900 

_ QQ_f:9_90._(J_ 
0029100 
0 0 2 2.2 Q_Q __ --
0029300 
f1D294OO 
0029500 
OOZ9l>_OO 
0029700 
0029.800 _ 
0029900 
QD3-U.O . .Qil_ ______ _ 
0030100 
00.302fJl) 
00..30300 

00030400 
0030500 

_Q_Q_Q~Q.Q_Q_Q ___ _ 

0030700 
00.30eOJ 
0060900 
0031000 
0031100 

---~-------··-- ---------
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031.2 01425 -i2io1·4j2 - ----·---s-Pe·--sHFJ .. - ------------ -· --- ---------- ----- - - -------- - 0031200 

~ _ _Ql_i29. __ .l.2.lJJ.11J2_ SP~ ___ .S_tiE_~ __ _ _______________ _ ______________ JJJ1J1J_OJL ___ _ 
0314 01427 12101432 SP8 SHF3 0031400 
0315 01430 121U14j2 SPd SHF3 0031500 
0316 0 1 4 31 1 1..HJl 4 a ti R u * S rl F T O O 316 0 0 
0317 . ..Jll53~ J0_9UJUUQ -*-- _ __ _ ____________ 0031.ZQQ _________ _ 
0318 0143~ 0JUUGJUO SHF6 *** ** 0UTPUT 0NE 0CTAL DIGIT 0031800 *** 

FLA 3 ·-- _ .. ----·-· ______ 003190~□--
03~0 01434 Jj1U1472 A~A T~~6 0032000 A '1 A 

SPd 
aRU* 
~Pd TYPf 0032100 

_ Sri~3 0032200 
0323 01437 UuOUUOOO * . _. _ .. .. . . .... . 0032300 
0324 01437 u6ouuooo·TYPI:. *** ** ----0LiTPUT-A REG-:----·-· . ····--·- ------- 0032400 
0325 01440 _ _yJLS0101 OAJ_~_ 'J,3_QJ,_(.)_l__ . CEU 1, W 
0326 01441 UOOOlOUO UATA '1000 
0327 0144~ 00001016 LSL 8 
0328 01446 00170101 DATA '170101 A IOP 1 ·, W 
0329 _01444 JOJU0OO3 ______ CLA ___ _ -- ------ -- ·-------- 00330_00 __ _ 
J330 u144, 11001437 tiRU* TYPE 0033400, 

________ 0331 __ _ U144b UOUUUU_UQ * __ __:,0:._;:0 3 ~- 2_Q_0 __ 
0033600 
Q..Q33700 

L 

I,,.._, 

'-' ---

,,_, 

0332 01446 JJUU0JUO CRLF 
0333 01447 J~1U147~ 
d334 □ 14ju 12101414 
0 3 3 5 014 ?.1- 1. 1 j U 14 4 6 
0336 01452 JOUOOOUO * 
0337 01452 uooooopo SPAC 
0338 0145~ U1101476 
0339 01454 121Ul4j7 
0340 01455 116014~2 
0341 
0342 
0343 

0145b UOJOOOUO * 

·0343· 
0344 
0344 
0345 
0345 

_ ~~16 
0346 

01456. J0(.)00000 * 
0145b U Cl:!::>? ;:s 05 l-_t: T 2l 
0145/ uJl:>l-317 
U146u 0C)lll/7l6 Lt:Tl 
()1461 uJl4!'.'.72~1 
U146~ JJ1...')J6otJ Ll::10 
~)1'+60 u'.H-5U6b0 
J146'+ J.Jl,'.>'.J!o1 LE:01 
0146:> JJl,hic.ol 

*** ** 
u3A LFCk 
SPd 30UT 
dRJ!_g_~Lf 

***· ** 
LAA SPCE 
SPt:3 TYPE 
BRU*· SPAC 

0UTPUT CAR. RTN.,LN. FD. 

____ 0 UT PUT __ A __ SP AC t: 

--~~---·- -------------·· ----------- ----

LJA TA "ZE~it.J" 

iJA TA "ZiNc::S" 

DATA "1010" 

uATA '' ]1 Cil'' 

0033800 
_ __,,0~033900 

0034000 . --
__ 00_~4j_ 00 
0034200 
0Q34300 
0034400 

_______ o 03 4 5 PO 
0034600 
0034700 

0034800 

QQ34900 

--· .0 0 3 5 0.0 Q_ 



_,i 

C 

-<,,_. 

.. 
l.,_,. 

l...., 

l_, 

\._.. 
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-----

0347 01466 J013U640 W1 DATA ''1 '' 
__________ d3_i§ ___ Qt.1fl 7 901~::,~10 wz JJATA__' '7 '' 

0349 01470 JOOUuOOO MESS DATA 0,J 
0349 01471 uJOU0000 
U350 U147~ UOUOU260 Tw0b DATA 176 

_ 0351 _____ QJ4Z_-:, J!JLJPQ:JUO SAVA DA f-~ ___ Q 
0352 01474 0JOOUO0O SAVd DATA 0 

___ 0353 __ O_:t.~?::> U01-_lJ6612 __ ~FCi DAH_ :-i93d2 
03~4 0147b UDUOW24O SPC~ DATA 160 
0355 01477 uooo0OOO * 
0356 01477 70400000 ENU 

EXE c; 01..Q12__ _______ _ 
ALL1 01026 

______ ------"..,L.WIO=-cR--'--'S~·· _ 01050 __________________ __ 
WALK 01072 
WA1 __ U1113 
Rt:ST 01144 

________ _p I Pk'.J_____ 01_152 .. 
Pic1/\JG 012u0 

. _______ E1\JO OJ.224 
srAr< u12i25 

-------~8=t:~G- U1i226 
F PJ 01227 

----------=0::.-.ci\J~E ________ o 12 .5 0 
0NEH 01231 

_l__Q_x_ -- _ U 12.J.2 ____ _ 
001 01233 

L 1 0N~~ 01234 
0H1 01235 

____ SHCN ___ Lll2~- _ 
Nt:W 012_,7 

___ __ __ ____ __ R ~ C N O l -~ 4 0 
Nt:C,\i Ul24:I. 

_______ ..lli;..:1.li ______ jlJ.2_42 ·-. --------- - -·----
0 i~ '= S U 1 c1 4 3 
M .i \! L U l 2'. 4 4 
SA Ve Uli45 
SUR 1;1i46 
TilP UU47 

Cat~Jog · 303004A 

OO.:S5100 
___ 0035_200 
0035300 

0035400 
_______ 0035509 _ 

0035600 
_____ O Q O 3 5 7_0 0 ___ _____ _ __ . 

0035800 
0035900 



_p_~_g~ _ !) __ oJ l l 

BltJT 012~0 
-------~B~R~U_ 012,1._ __________ _ 

LAA 01252 
LSL 012::,3 
Ei-<RZ 012'4 
EKR1 01262 ________ _ 
EHH1 01276 

______ ____,,,E,_,__R'--"0'-"'1.____ __ _Jil __ 3 U 7 
ERWA 013~0 r 

• .. ,: ~ EWA 013JO 
GSCN 01340 

C SAS 01355 
LAB 01361 
TP0 01365 

C B0UT 01414 
SHFT 01422 
SHF'3 01432 
TYPE o 14 3 7 ____________ _ 
CRLF 01446 

.c 

C 
------~S~P_AC~'-__ 01452 __ 

Lc:T'1 014~6 
Li::T1 01400 
Lt:1U 01462 

'- Lt:01 01464 
Wl 01466 

wz 01467 ---· ------------
(., McSS 01470 
-LL T~06 01472 

SAVA 01473 
SAVB 01474 

. ------·---·------------------··· l.., 
LFCR 01475 
SPCl:: 01476 

\...,, 

~--- --- -·- - .. ------ -· 

--~C~a Wog-1 L3_0 300 4A 
J 

--------------- -------- ----- ---- -----

-·--- ---- ------------·------ ----------

---- -- ------ ---- -- ------



#3030058 
LOAD-STORE-REG •• TEST 



SYSTEl\-1S ENGINEERING LA BORA TORIES PROGRAM LIBRARY 

SOFTWARE DESCRIPT!ON 

PROGRAi'd TITLE: 

PUR.POSE: 

CO~FIGURA TIO~: 

SO FT\LA. RE E~VIR0~"").1 E~T: 

PROGRA:\1 LA~GlTACE: 

Ni~'. 

CATALOG NO. 303005B 

DOCUlv1 ENTA TION REv~:~ -----

DATE June 15, 1970 
----,---..--.....--............ -----

8I0A/B Load/Store/Register Change Test 
(LSRCT) 

LSRCT uses each of the load, store and r~gister 
change instructions except the LCS and CSB 
inF>truction~ The data used is a counter, so all 
bit con1binations are used. Errors are indicat­
ed by a type-out, as are successful cycles. 
Basic SYSTE:\iS 81 0A/B Computer 

Stand-.1\lone 

SYSTE\lS 810:\/B Asserr1bly Language 

TL"\11:\G: .1\pprox. 2. 5?\lS/Cycle 

Wk~~ A,~ ~ /~ _ I [pk' ~J1/ Relocatable Loader 
~ ~ ~~ Prog. Counter 16060 
, · v · n ~ A·Accum o B·Accum O 

- ~ n rt t~. ~ 3 wO &u After Load · Start At '2000 ~, ~.¾'M~ 
~ ~~ -~ ~J&0foO, 



SYSTEMS 303005B 
REASON FOR CHANGE: 

Changes were rnade to allow this prograrn to run with the KeyTran System and 

output all rnessages to the selectric typewriter by setting sense switch 13. 

USE: 

Start at location 2000
8

, the program will run until rnanually halted. 

When running under the KeyTran Sy~ten1 the diagnostic nurnber for this progr~rp 

is six ( G). The program will autornat icall y be started at location 2 000 
8 

and will 

continuously run until the Index key is depressed on the selectric typewriter 

at \\·hich tirne·control \dll be returned to the KeyTran Diagnostic Loader. 

If a halt occurs, consult the listing or halt log using the P-Counter location to 

find the instruction that failed. 

Sense Switchs Settings: 

SS\V O up - The cycle count \\·ill not be typed. 

up - Errors are ignored . 

.SS\\' 2 up - ~o error type-out \\·ill occur, the machine \\·ill hall. The A­
Accun1ulator \\·ill contain the error location and locations 2603s, 
2 G O -1-8 a 11 d . 2 5 7 6 8 \\·ill c on ta in th e A ~- B A c cu rn u 1 at o r s an d the 

· co u n t e r respect i \.el y. 

S S \ \' I 3 up - Ind i cat e s p r o g r a rn be in g r u 11 with th e E e y T r a 11 Sys t e n1 and that 
all output \\·ill be via Lhe selectric lype\\-riter. 

Type-Out Forp1a,ts: 

Successful Cycles - ~I\NN 
::\'0-J.>J'.>J' = The nun1ber of cycles con1pleted \\·ithout error. 

~lachine Error JJreceedi11g I.oc XXXXX 
AAAAAA BBBBBB CCCCCC 

2 



SYSTEMS 303005B 
XXXXX = The location plus one form which an SPB occu;recl following an 

error condition. 
AAAAAA = The contents of the A-Accumulator. 
BBBBBB = The contents of the B-Accumulator. 
CCCCCC = The contents of the counter. 

HALT LOG: 

P-Counte r Instruction In Error 

2041 CLA 

2045, 2047 LBA, TBA 

2052, 2054 IAB 

205 7, 206 1 LAA 

2065, 2067 TAB, STB 

2072, 2074 STA 

3 



#3030068 
ARITHMETIC TEST 



SYSTEMS ENGINEERING LABORATORIES PROGRAM LIBRARY 

SOFTWARE DESCRIPTION 

PROGRAM TITLE: 

PURPOSE: 

CONFIGURATION: 

SOFTWARE: ENVIRONMENT: 

PROGRAM LANGUAGE: 

SIZE: 2000 8 - 27518 

N~'. 

CATALOG NO. 303006B 

DOCUMENTATION REV 

DATE June 15, 1970 

810A/B Arithmetic Test (ADDO) 

This program exercises the adder using the 
AMA, AMB and SMA instructions, RNA is also 
tested. A random bit pattern generator is used 
to generate operands. Memory is added to A 
and B, the results are compared. Memory is 
subtracted from A using the same operands, one 
in A, one in memory, then vice-versa. The 
differences are compared ignoring the signs. 
RNA is tested by a software round A simulation. 
Overflow is checked and an error condition will 
be generated if the overflow latch is not set at 
the proper time. 

Basic SYSTEMS 810A/B Computer 

N/A 

SYSTEMS 810A/B Assembly Language 

TIMING: Approx. 400 microseconds /cycle 

WJ,u, _,._,_~. ;~ ,,_'ff:4 I ~ f< Relocatable Loader 
-~ / b lJ '4-1r, ~ ~rog. Counter 16060 

,, 
0 f ~ _ . , A·Accum O B·Accum 

~'~~O&O After Load Start At 

tJiw, ~-~) ~ ;th 
J <..vO Laaf 

0 
'2000 

l 



SYSTEMS 303006B 

REASON FOR CHANGE: 

Changes were made to allow this program to run with the KEYTRAN System and 

output all messages to the selectric typewriter by setting Sense Switch 13. 

USE: 

Start at location 2000 8 , the program will run until manually halted. 

When running under the KEYT RAN System the Diagnostic Number for this pro­

gram is seven (7). The program. will automatically be started at location 20008 

and will continuously run until the Index Key is depressed on the selectric type­

writer at which time control will be returned to the KEY TRAN Diagnostic Loader. 

Sense Switch Settings: 

SSW O up - Errors are ignored.. 

SSW l up - A halt will occur after an error type-out. 

SSW 2 up - No error type-out, a halt wi 11 occur. 

SSW 13 up - Indicates program being run with the KEYTRAN System and that 
all output will be via the selectric typewriter. 

Note 

With SSW 2 up a halt at location 2167 8 indicates an RNA error. 
An add error will cause a halt at 22518 and a subtract error 
halts at 2 3 2 l 8. 

Type-Out Formats: 

aaaaaa bbbbbb 
A nnnnnn OVFL 
B mmmmm.m OVFL 

2 



SYSTEMS 303006B 

Indicates add error: 

aaaaaa = operand in A for AMA, in memory for AMB 
bbbbbb = operand in memory for AMA, in B for AMB 
nnnnnn = the AMA sum 
mmmmmm = the AMB sum 

Note 

If both sums are the same and the letters OVFL (indicating over­
flow) are not typed next to both sums this indicates an overflow 
error. The letters will not always be typed, only if an over­
flow occurred. 

aaaaaa bbbbbb 
S A nnnnnn OVFL 

B mmmmmm OVFL 

Indicates an SMA error: 

nnnnnn = difference of a- b 
mmmmmm = difference of b-a 

Note 

Only the signs should be unlike. As in the add test overflow should 
occur on both subtracts. 

aaaaaa bbbbbb 
R nnnnnn mm.mmmm 

Indicates an RNA error: 

a's = A-Accumulator 
b' s = B-Accumulator 
nnnnnn = software RNA 
m.mmmmm = hardware RNA 

3 
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SYSTEMS ENGINEERING LABORATORIES PROGRAM LIBRARY 

SOFTWARE DESCRIPTION 

PROGRAM TITLE: 

PURPOSE: 

CONFIGURATION: 

SOFTWARE ENVIRONMENT: 

PROGRAM LANGUAGE: 

SIZE: 2000g - 3351 8 

CATALOG NO. 303007C 

DOCUMENTATION REV ------

DATE ___ J_un_e_l5~,_1~9_7_0 ___ _ 

810A/B Multiply Test {MTPY) 

MTPY uses a random operand generator to 
generate two operands. The two operands are 
multiplied by the hardware, the product is then 
compared to the product of a software multiply. 
An inequality causes a typeout. The software 
multiply arrives at a product by adding and 
shifting. 

Basic SYSTEMS 810A/B Computer 

Stand-Alone 

SYSTEMS 810A/B Assembly Language 

TIMING: Approx. O. 75 microseconds/product 

l 



SYSTEMS 303007C 

REASON FOR CHANGE: 

Changes were made to allow this program to run with the Keytran System and 

output all messages to the selectric typewriter by setting Sense Switch 13. 

USE: 

Start at location 2000
8

, the program will run until manually halted. 

When running under the Keytran System the Diagnostic Number for this program 

is eight (8). The program will a,utomatically be started at location 2000
8 

and 

will continuously run until the Index Key is depressed on the selectric typewriter 

at which time control will be returned to the Keytran Diagnostic Loader. 

Sense Switch Settings: 

SSW O up - Errors are ignored. 

SSW 1 up - No error typeout, a halt will occur. 

SSW 2 up - The same operands will be used continuously. 

SSW 3 up - A halt will occur after an error typeout. 

SSW 4 up - A bit pattern will be typed out. 

SSW 13 up - Indicates program being run with the Keytran System and that 
all output will be via the selectric typewriter. 

Typeout Format: 

2 

Multiply Error 

aaaaaa 

nnnnnn 

xxxxxx 

bbbbbb 

mmmmmm 

YYYYYY 

" . . . r J 



SYSTEMS 303007C 

aaaaaa = Multiplier (In Memory) 

bbbbbb = Multiplicand (In B-Accumulator) 

nnnnnn = Software Product in A 

mmmmmm = Software Product in B 

xx.xx.xx = Product in A 

yyyyyy = Product in B 

Example of a Bit Typeout 

TTTTTT BBBBBB 

T X XXX XXX XXX XXX XXX - T y yyy yyy yyy yyy yyy 

S z zzz zzz zzz zzz zzz - S w WWW WWW WWW WWW WWW ate 123 t 

a a aaa aaa aaa aaa aaa b b bbb bbb bbb bbb bbb 

where: 

TTTTTT 
BBBBBB 
X XXX XXX 

y yyy yyy 
z zzz zzz 
W WWW WWW.• 

a aaa aaa 
b bbb bbb 

a 

t 
C 

d 
e 

f 
g 

= T-Regi ster 
= B-Regi ster 
= Bit Pattern of T-Register 
= Bit Pattern of -T 
= Bit Pattern of T Shifted 
= Bit Pattern of -T Shifted 
= Bit Pattern of A-Register 
= Bit Pattern of B-Regi ster 
= Sign of A 
= Sign of T 
= Carry 
= IX 
= 2X 
= - IX 
= Toggle 

Note 

ate def g 

If it is desired to find two operands that fail continuously set 
sense switch three up, after the typeout and halt set sense 
switches zero up and two up and three down. The program will 
run continuously using the operands that failed and the error 
condition will be ignored allowing easier troubleshooting. To 
get a bit pattern, after the halt, set sense switches two up and four 
up. When it sta·rts typing out, lower four to discontinue typeout. 

3 



SEL n30300?C 
81~A" H'CU'IPLY TEST 

SPECIAL 0PER& TICN DESCRIPTION 
TSSTIEG SPECIFIC NGHBERS 

1. After loading tne program enter the desired 
multiplicand in memory location '2126 and 
the desi red multiplyer in memory location 
12127. 

2. Set Sense Switch (SSW) #2 and start the 
program (Progrblll Counter 1 2000). 

J. The program will c0ntinue to test multiply 
the specific numbers entered in the t'WO 
memory locations until manually halted, Sense 
Switch (SSW) #2 is reset, or a program halt 
occures (Sense S~itch ill or #3 program options). 

NOTE: The multiplyer corresponds to the number 
located in the "B" accumulator and the 
multiplicand to the number in memory (nT" 
register during the multiply). 





SYSTEMS ENGINEERING LABORATORIES PROGRAM LIBRARY 

SOFTWARE DESCRIPTION 

PROGRAM TITLE: 

PURPOSE: 

CONFIGURATION: 

SOFTWARE ENVIRONMENT: 

PROGRAM LANGUAGE: 

SIZE: 2000 8 - 3327 B 

IV~: 

CATALOG NO. 303008C 

DOCUMENTATION REv~:, ----

DATE June 15 , l 9 7 0 ---------------
810A/B Divide Test 

Divide uses a software divide which simulates 
the hardware exactly. Both hardware and soft­
ware divide operands in single and double pre- · 
ci sion forms, the quotients and remainder are 
compared for accuracy 

Basic SYSTEMS 810A/B Computer 

Stand-Alone 

SYSTEMS 810A/B Assembly Language 

TIMING: Approx. 1050 microseconds /cycle 

w~ · ~ ~ t lo!< Ml Relocatable Loader 
~ ~ · • V(j - · 1 Prog. Counter 16060 
~ ~ 1k, ~ A ·Accum O B ·Accum 0 
~ n~t\t~ .. 3G0w.O After Load Start At '2000 
~ ~. · - , kM-:Jk 
~ .~ ~ ·-/:AQ; Jtoo~o . 



SYSTEMS 303008C 

REASON FOR CHANGE: 

Changes were made to allow this program to run with the KEYTRAN System and 

output all messages to the selectric typewriter by setting Sense Switch 13. 

USE: 

Start at location 2000 8 , the program will run until manually halted. 

When running under the KEYTRAN System the Diagnostic Number for this pro­

gram is nine (9). The program will automatically be started at location 2000g 

and will continuously run until the Index Key is depressed on the selectric type­

writer at which time control will be returned to the KEYTRAN Diagnostic Loader
1 

Sense Switch Settings: 

SSW O up - Errors are ignored. 

SSW 1 up - No error typeout, a halt will occur. 

SSW~ up - The same operands will be used continuously. 

SSW 3 up - A halt will occur after an error typeout. 

SSW 4 up - A bit pattern will be typed out. 

SSW 13 up - Indicates pro gram being run with the KEYTRAN System and that 
all output will be via the selectric typewriter. 

Typeout Format: 

2 

Divide Error 

xxxxxx 
aaaaaa 
cccccc 

yyyyyy 
bbbbbb 
dddddd 



SYSTEMS 303008C 

Single Precision Divide Error-

xxxxxx = B-Accumulator Operand 
YYYYYY = Memory Operand 
aaaaaa = Quotient, Software 
bbbbbb - Remainder, Software 
cccccc = Quotient, Hardware 
dddddd = Remainder, Hardware 

mmmmmm nnnnnn xxxxxx 
aaaaaa bbbbbb 
cccccc dddddd 

Double Precision Divide Error 

m.mmmmm = A-Accumulator Operand 
nnnnnn = B-Accumulator Operand 
xxxxxx = Memory Operand 
a's, b's, e's, d's= Same as Single Precision 

Note 

If the letters "OVFL" are typed out on a double precision divide 
error in place of a quotient and remainder, this indicates that 
operation causes a divide overflow. The hardware should get 
overflow when the software does and the hardware should not 
get overflow when the software does not. 

Example of Bit Pattern Type Out 

AAAAAA BBBBBB MMMMMM 
01 X XXX XXX XXX XXX XXX Y .YYY YYY YYY YYY YYY (C) 

where AAAAAA 
BBBBBB 

= A-Register 
= B-Register 

MMMMMM = Memory 
X XXX XXX= Bit-Pattern of A 
Y YYY YYY= Bit-Pattern of B 

C= Optional Typeout if Correctio~ Has Been Made 

3 
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SYSTEMS 303008C 

Note 

To find operands that fail, set sense switch three. After the 
halt, set sense switches zero and two. This will repeat the 
operands and errors will be ignored which will aid troubleshoot­
ing. To get a bit pattern, after the halt, set sense switches two 
and four. When typeout begins, lower four to discontinue typeout. 



S31 lf30.J008C 
810A OI V IDE TEST 

SrECIAL GPU.tt TIC1N DESCRI?TION 
T:-~sTIIC 3P1CIFIC NUMBEP..S 

l. Af'tE:lr loadir!g the prcgram enter the desired 
dividend (1ouble length-A & B accu.lJl.uta.tors) 
in memory lccntior::, ' 3312 ("An accum.) and 
'.:3313 ( "E" accun·. ) and the desired di visor 
in memory loc~ticn '3314. 

2. Set Sense Switch (SSw) d2 and st:::.rt the 
program (Program. Cow1ter '2000). 

3. The program will continue to test divide the 
specific numbers entered in Step #1 until 
manually halted, Sense Switch (SSW) #2 is reset, 
or a program halt cccures (Sense Switch #1 or 3 
program options). 

NOTE: The dividend corresponds to the number 
located in the A & B accumulator and the 
divisor to the number in memory ("T" register 
during the divide.) 



.#303010A 
MEMORY WORST CASE 



Page 1 of 2 

IDENTIFICATION: 

AUTHOR: 

ACCEPTED: 

PURPOSE: 

Absolute Loader 
Prog. Counter '17673 
A-Accum O B·Accum O 

-~After Load Enter 8it 3 
~-in Memory Location • 420 
Start At 'O Prog. Cntr. 

S EL PROGRAM LIBRARY 

PROGRAM DESCRIPTION 

Catalog No. 303010A 

Memory Worst Case Te~t (MEMTES) 

SEL 

13 January 196 7 

MEMTES analyzes the program counter bits in 
conjunction with a Boolean expression to find which 
locations should be loaded with ones or zeros. After 
all memory is loaded, each location is unloaded 
sequentially. While unloading memory, the worst 
case pattern will cause additive noise in the sense 
windings possibly causing bits to be dropped or 
picked up. 

All of memory is tested through the use of a ping-pong 
routine. After the upper portion of memory has been 
exercised (location 10008 and up), the program is 
modified to exercise the lower portion of memory 
(location O •up to, but not including the highest map) 
and transferred to the highest map in memory. Once 
the lower portion is exercised, the program is reset to 
exercise upper memory and moved back to the lowest 

SOURCE PROGRAM 
LANGUAGE: 

map. iVk ~ · 
5~ ~ J!v. l ~ )-e. ~ 

MNEMBLER810A.~ ~ ~A,,~-
, 

COMPUTER 
CONFIGURATIONS: 

STORAGE: 

SUBROUTINES 
REQUIRED: 

TIMING: 

Standard SEL 81 QA 

0000 to 0467 8, plus every other location - Not 
relocatable 

81 OA Mainframe Diagnostic Loa?ing Procedure 

Absolute Loader 
Dependent on memory size.Prog. counter '17673 

A·Accum O B·Accum O 
f~. Ct~fv. 31~73 ~ ~ ~ After Load Enter Bit 3 

·~ I le I<_ y_.0¾l_, ~~ I n Memory Location • 420 
IV .t~ _ . w'--4, ~ ~ -~ 1 ~ f-!. .~ f-t'~,

1

; _· p Start At O Prog. Cntr. 
- aJ/i...> x~~J -11-i~i, it-vi:;, ~ ·f j A-111 IVYLMr~_,n,t~ ,,Xr;L,,(;V~1 t 4 2 0 . 



Page 2 of 2 

USE: 

Catalog No. 303010A_~ 

After loading, set the location tagged FIN (420B) with: -
the four (4) most significant bits of the highest memory 
address {see note). 

Set the sense switches to the desired combination 
before starting. 

Start at location zero. The program will run 
continuously until halted manually. 

NOTE: For a 4K memory, no bits should be set in FIN 
BK - set bit 3 

12K - set bit 2 
16K - set bit 2 and 3 

Sense Switches: 

for: Ferroxcube 
xcube, BK Memory 

up fo . x Mod 1, BK Memory 
1 up for: Ampex Mod 1, 4E~~sq,c>..1Jl _ 

SSW 2 up for: Ampex Mod 2, All Memories~ //4..JL.., ~ 

NOTE: Be sure the proper sense switches are set 
before the program is started, otherwise 
the wrong worst case will be used. 

Type-Out Format: 

aaaaa b cccccccccccccccc 

Memory Unload Error 

a' s = octal memory location in error. __ _ 
b = a one or a zero, what every bit position of the- 0

-

error location should contain. 
c' s = sixteen binary bits which were unloaded from",-_ 

the error location. 

A parity error may also be caused when unloading 
a location. If a parity error occurs, there n;+ay 
not be an error type-out. The A-Register -_may be 
displayed and if it does not contain either a)(~nes 
or all zeros, the parity error may be cleare<;l and 
the program started where it has stopped, -th:e 
error type-out will follow. If, however.., the A 
register does contain all ones· or --all zeros, -the B 
Register may be displayed to find the location that 
caused the parity error. 

0 



------------------------·---------- ---·····-·-···· --------- ·-··. --- ....... . 

P~ge 1 of 13 ~atalog No. 30301 0A 

UOU1 OOUOU JJUUuJUO * 
8002 OOUOU UJOOuJUO * 
0003 00000 uouuo000 * 

Mi~TES REV-O 
W0RST CASE M~M0RY TEST 

----------------------- Ab.1_ ___ 1_~-~-P.1=_~_§ ___ -~NP_ -~-IH.~H. P._~_@_G~~MS _ MUS.T __ BE 
0004 OOOOU JOUOUJUO * 
0 9 Q5- 0. 0 J_p O u J J U u J u O * 
U O O 6 0 0 U O O u J Ll ~h) !JU O •:} 
(.)0Q7 .0.00.DO uUJOiJOOO * 
0008 00000 JJUU0JOO * 

REL~ADED AFT~R RJNNING TrlIS PR0GRAM, 

S~NS~ SWITCH SETTINGS 
N0 S~ITCHES UP - FERR0XCuBE 4K C0RE STACK 

W0RST CASE IS USED 
0009 oouoo dJ~llL~_QUO -*---· 
U010 OOUUO UJUUUJOO * 
0011. QO~OU 0QuUuOJO * 

________ ;i_t]J __ TG1:L _ _-i_r;_80 __ yP ____ :· f !=RR@XCUBE_ t3_!\ __ C~t=t_i;_ STA.C_K 
W0RST CASE IS USED 

Sh' I TCHE.S ZERk:i 
0012 00000 UJOUu1uO * 
QQ13 OOOOU JJOUUJUO * 
0014 UOUOU U800uDOO * 
0015 00000 JOOOOOUO * 
0016 OOOOU uOOOGJOO * 

____ o o 1 7 _ _ o o o o o __ o '.J o o o o o o * 
0018 00000 00000000 * 
J1Q1.2.. Q_QU_OU _ lJ JUU U O O O * 
0020 00000 UOUOJOOO * 
00..2.1 OOUOlJ U JOUUOOO * 
0022 00000 OOOOJOJO 

_ _ __ Q Pl_3 Q :t _uo o 7 o o u 1 ~J u o 
0024 01000 J11014?5 
_QQ25 01001 05101420 
0026 01002 Uj1U14?S 
0027 01UQj Ul1U1420 
0028 01004 J51U14~1 
_Q_Q2"9 OtQ_Q:, 0610l.422 
0030 01006 OJOOU002 
0031 01007 O .. H014i:::O 
0032 01010 U61U1421 

AND 0NE 0P - AMPEX M0D-1,8K C0RE STACK 
W~RST CASE IS USED 

SWITCH 0NE uP - AMP~X M0D-1~4K C0RE STACK 
-----------·•--··---- ---------·- .... ---------- _ _ .H 21_8_S T . CA S~ .. lS : .. U.$ [; QC.,.,_ .. _ 

~WITCH TW0 UP - AMPEX M0D-2, ALL. STACKS 
W0RST CASE IS USED 

AUDR~SS SET ~p R0UT1NE F0~ ALL C0RE STACKS 

REL 
0Rl:.i '1000 
LAA TftJP 
AMA FIN 
STA T0P 

. L .l\ A _______ F-=-I -'-\J __ 

AMA I NDX 
SMA STAR 
,-~EG 
STA Fl\l 
STA INOX 

FIN HAS HIGrl BIT F0R M0RE THAN 4K 
HiP IS THE rlIGH L0C. F0R: PING-P0NG 

_ f1N. ~J~D INOX. _ARE C0J16l~J;!) __ WJTH 
STAR T0 08TAIN A NEGATIVE 
C~UNT F0R M~M0RY ADDRESSING 

THE A80VE IS EXECUTED 0NCE 

rn_ 01U1l J:JOQU,JJl.O ___ * ________________________________________ _ 
0034 01011 JOOUJJOO * S~NSE SWITCH TEST F0~ C0RE STACK TYPE 
003~ 01U11 UOUUUOJO * 
OOJ6 01U11 UOljU402 
0037 U1U12 11101243 
0038 01U1J ~0160401 

SNS 2 
8Ru ·'hJD2 
SNS 1 

Tw0 
AMPEX M00-2 
(1 l'J E 

UP: 
00WN 

00000200 
00000300 
00000500 
00000600 
00000700 
00000800 
00000900 
00001000 
00001100 
00001200 
00001300 
00001400 
00_001.5 00 
00001600 
00001700 
00001800 
00001900 
00002000 
00002100 
00002200 
00002300 

00002400 
00002500 
00002600 

. ··-··· ··-···--- ·····---- ...... 0 0 0 0 2 7 0 0 ----
00002800 
00002900 
00003000 
00003100 
00003200 

.. _ ·-----.. -- O O O O i3 3 QQ ___ _ 
00003400 
00003500 
00003600 
00003700 
00003800 

-·-·- ···---~·· .... - ·····--··--···---···-·----·-·-··-
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UP: 00003900 
00004000 
00004100 

___ 0 0 4 0 01 0 15 u O L5 u 4 J O S NS 
0041 01J16 111u12..s6 a~u 
0042 01017 11101231 8RU 
0043 01020 00100400 
00i1 01021 11101252 
0045 01U22 11101201 

0 
_________ QQ4J> 0102..S JOOOUOOO * 

SNS 
8RU 
8RU 

0 ZER0 W/ 0NE D0WN 
FR8~ FERH0XCU8E 8K 
FR 8 4 _______________________ FJ: R 1~_0 X C U_B E ____ 4_K_ 
Cl Z ER ka -rJ I 121 NE UP 
MD18 AMPEX M~D 1-BK 
~014 AMP~X M00 1~4K 

0047 0102..S 0JUUu000 * FERR0XCUBE TEST, EARLY M0DEL 810 

UP. 
_ D0~N 

UPi 
00w\J 

00 4 8 010 2 3 u JO o O O O O * _________________ -----··--·----··----M 0 DI FJ __ E D __ F 0 R ___ 0T rl ER C_0_R E: _ST ACK S :_ 
U049 01023 UOOUUOUO * 
0050 01U2j 12101173 FRCd SPd 
bo~i 01024 i2101061 SP8 

_ Q O 5 ~ _ _ (J J u 2 ~ u J O Qy O G O * 

q1::s_r 
FML1 

0053 0102? 12101205 SPd L001 
uo54 01026 11101030 aRu •+? ____ _ 
0055 01027 uooooooo * 

_ _ U O 5 6 --- 0 10 2 7 _ ---1210120 1 SP 8 L0OO 
0057 01030 oooouooo * 

-~_Q-~Jt ___ Q_l_QJ (J __ J,_~ 10_14 ~2 IMS $ T t\ R 
0059 01031 14101421 IMS INDX 

R t: S I:: T C_ N T R S , A N O I N O I R EC T A DD R • 
LJGICAL F0RMULA F0R W0RST CASE 

ST0~E 0NES AS W0RST CASE: 

ST0RE ZER0S AS W0RST CASE 

NEXT C0RE L0CATI0N 

0060 U1U3~ 11101024 BRU FRC8+1 NEGA TI V_I::_ .C0V~J_ N0T _lE_fHL ___ _ 
0061 01033 12101173 SP8 ~EST RESfT -
0062 01034 uooouooo * 

. 0063 01034 1~1q1b61 u[~D SP8 
___ l)_Q_Q 4 ()_:l,.0_,35 JOO O GOO O * 

0065 01035 12101221 
0066 U1036 11101040 
0067 01037 00000000 * 
0068 01037 12101211 

- ------------- --- .. - --- ---- -

0069 01040 uououooo * 

SP8 
dRU 

s p t3 

FML1 

UL1 
*+2 

ULO 

____ _Q_Q?_Q__ _ LJ 1 CJ 4 0 _ :1. 4 1 O .t 4 ~- 2 . I M S S T A R 
0071 01041 141014~1 IMS INDX 
0072 01U42 11101034 BRU UL00 
0073 01U4S UOOUJOOO * 
ci014 01046 u11U1025 
ciijj§ U1U44 ~2101027 
0076 u1u4, u31010~7 
0077 01U46 U4101J25 

LAA 
LBA 
STA 
STd 

Fi-<Ct3+2 
-Fr<Ca+4 
FRCB+4 
FHC8+2 

F 0R1'1ULA 

UNL0AD 0NES 

UNL0AD ZER0S 

NEXT L0C. 

·--J~f.R_. ____ C_N._I. __ N~T: Zi;;R0 

INTERCHANGE L0AO AND 
UNL0AD INSTRUCTI0NS 

--....... - -------· -·- ... _ ... _ --~---.. - ·-"~--- --~---·- --~ ·•··--· •·~ -· ---~·~ 

..-....,) 

·_,/ 

0 0 0 0 4 2 0 _Q ___ , _ 
00004300 
00004400 
00004500 
00004600 
00004700 

--· .. __ . __________ , ___ 00004800 
00004900 
00005000 
00005100 
00005200 
00005300 
00005400 
00005500 
00005600 
00005700 
00005800 
00005900 

-------------- 00006000 
00006100 
00006200 
00006300 
00006400 
00006500 

_ -- -------··--- 0 0 0 0 6 6 0 0 
00006700 
00006800 
00006900 
00007000 
00007100 

.. --- - ·- -·---·------ .Q_Q_QJlZ2J).JL_ 
00007300 
00007400 
00007500 
00007600 
00007700 

~ 

() 
'·,';,..,✓• 
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0078 u1LJ4/ JilU1005 LAA UL7!L)+1 
0079 01050 J21J1037 LdA JL0Q+j 
0080 01051 Jj1U10j7 STA ULJO+J 
U O 81 (J 1u52 LJ 41 U 1 d j '.S __________ S T_d _______ UL ·L10 + 1 
0082 J1U53 141 □ 1ai3 IMS TWJ 

_ QQ§~ 01u54 .L 1).010 ~ :5 8 Ru FR C l3 
0084 01J5j J11014i4 LAA NT~J 

~085 01036 ~61Ul423 STA TW0 
0086 01057 121Ult73 SPd PIP0 
0 0 8 7 01 U 6 U l l llJl C.i,,, 5 d R J FR C_d _________ . 

MEM0RY N0T ~XERCISEO TWIG~ 

M0V~ PR~GRA~ T0 T0P MAP 
···- .J:iJ;J: !=AL. TES _T. 

00007800 
00007900 
00008000 

_ . ··- ...... ·-· ___ 00_008_1_00 ____ ·~-

0000R20t.J 
00008300 
00008400 
00008500 
00008600 

. .. _____ . . o o o o 8 7 _QJL _____ _ 
0088 01061 J000JOJO * 
t.J0d9 01061 UUUOJUJO * 
l) 0 9 0 J 1 0 61 0 DU U ;.i :} u O -11-

LbGICAL F~RMJLA F0R W0RST CASE FERR0XCUdE C0RE STACKS 
WC= (A+B) AND N0T CA A~ □ 8) 

00008800 
00008900 
00009000 
00009300 
00009400 

0 Q 91 01061 UOUJJQQO * 
0092 01051 JOOUUOJO FML1 *** ** 
0 0 9 3 01 u 6 ~ Ll 21014 2 2 ' BA ___ . ST A_K . ___ ...... . 
0094 01066 U11U1461 LAA A 

__ 00_9 ~- Ql_Q_Q._4 u_O_U l) J_0 ;:u _ A 8 A 
00~6 0106j U0U0J022 

________ O O 9_7 __ 01U66 _ 111U1CJ74 
0098 01067 J11014b2 
0099 U_1.U70 J00UJJ27 
0100 U1U71 u0u0U022 

_____ 0101 .. 01072 l.1_1Q1:l,U3 
0102 U1U73 111011J1 
Q_lJ13 . 01 0 7 4 u O O O J Ll J O * 

SAZ 
bRU 
LAA 
ABA 
SAZ 
clF<u 
t:3RU 

AASS 
8 

A:~3A 
A A-, A 

0104 01U74 01101462 AASS LAA d 
010 5 u 10 7 j J JU Ou D ~ 7 A t3 A-·---------··· ______ . ______ . _ 
010 6 0 1 O 7 6 J O O O u OJ 2 1-..J E G 
0107 01U77 UOOQJ023 SAN 
0108 01100 11101103 dRU AN8A 
0109 J1101 JOUOJOOO * 

N0T A 

AND B, ST0R~ 0N~S 

A 

AND N0T 8, ST0RE 0NES 

0110 U1101 14101061 AABA IMS FML1 AND B, ST0R~ ZE~0S 
0111 0110 2 141 U 1 G 61 IMS ___ _EJ1.L.l ..... _. _______________________ _ 
0112 011Qj 11601061 ANBA BRU* FML1 
Ql13 Ull04 000UJOOO * 
0114 U1104 UJUOJOOO * 
0115 01104 JOUOuOOO * 
0116 J11J4 J000J0J0 * 

---------··---·--•--·•-·---·-••---·-·---·-·····-··- . • •• ····~·. 

L0GICAL F~RMULA ~~R ~0RST CASE AMPEX C0RE STACKS 

. ........ -------- 0 0 0 0 9 5_.Q_Q ______ _ 
00009600 
00009700 
00009800 
00009900 
00010000 

_ . . .... .. __________ O_Qfil_0.2.QJJ ... ____ _ 
00010300 
00010400 
00010500 
00010600 
00010700 

.. __ OJ)QJJlifJ.Q ________ _ 
00011000 
00011100 
0001:1.200 
00011.300 
00011400 

__JlO..Qll2.D_Q _______ _ 
00011600 
00011700 
00011800 
00011900 
00012000 
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J117 Jl:i.,)4 JJ(YJ,jJC'.) -~ 

0118 J1104 0JUUGJGO * 
U119 01104 uJUOJJuO * 
0120 U1104 u:JuCJJJOO -*---.. ----•···-· 
0121 01104 uooouooo * 
U122 J1104 U0000000 F0RM 

. -- - - ---··--·----- - - --·---- ----- ·--- ------- -- --

0123 011J5 021014~2 
0124 01106 J1101463 ------------- -·------------ - -
U125 0110/ JOUOU0~7 
0126 0111U UOOOJ022 
0127 01111 11101122 

___ -9_l?.~-- 0 __ 1_112 u 11 v 14 o 2 
0129 01113 UJ0UJJ~7 

__________ QJ_JQ _____ Q_l111_ u o Q (J LJ o 2_2 
0131 0111~ 11101122 
0132 01116 U1101461 
0133 01117 JQU00027 
0134 01120 OOOOU0~2 

------- ------------~-- ------·--·-···· ----·---·----·-·- .. --· --

*** 
LdA 
LAA 
ABA 
SAL 
8RU 
LAA 
ABA 
SAZ 
8RU 
LAA 
ABA 
SAZ 

** 
STAa 
,.... ._, 

PrH2 
a 

PRT2 
A 

0135 01121 11J01104 8RU• F0qM 
0136 01122 _0_0000000_* ___ ---
0137 01122 01101461 PRT2 
0138 01126 U0000027 
0139 01124 JJ0000~2 

LAA 
ABA 
SAZ 

0140 01125 1110l1j6 Bf iU 
0141 01126 u11ui4~3 Lt - ,A 

__ Ql_1_£: .. __ Q l i__? 7 _ 0 1) 0 O u l) 2 7 
0143 01130 00000022 

A.BA 
SAZ 

0144 01131 11101136 dF 3Jl 
0145 01132 01101462 LA _,A 

________ 0146 ____ 0113j _ JDOOL)0~7 ABA 
0147 01134 GJ000022 SAZ 

:u* 0148 ___ Q1-J~-~-~-- .l.J3Q_1104 BR 
0149 01136 JOOOJOOO * 
0150 01136 J11014b1 PRT3 LAA 

Catalog No. 303010A 

~C = A AND ~0T 8 AND. N0T C 
0~ N~T A AND 6 AND N0T C 
0~ N~T A AND N0T 8 AND C 
0H A AND d AND C 

. ·•-~ ~----· -· - . . ... -- -·- ·-- ...... 

N!OT C 

AND N0T B -----·---··--------·--- ---~--·-· 

AND A, ST0RE 0NES 

0R 

N0T A 

AND N0T C 

AND B, ST0RE 0NES 

00012100 
0001?.200 
00012300 
00012400 
00012500 
00012600 

·00012700 
00012800 
00012900 
00013000 
00013100 
000~3~00 
00013400 
00013500 
00013600 
00013700 
00013900 
00014000 
00014100 
OOQ14200 
00014300 

------ --------------- 00014500 
0001~600 
OOOlA 700 
00014800 
00015000 
00015100 
00015200 
00015300 
000_15500 
00015600 
00015700 
00015800 
00015900 

u151 01137 JdOOU027 . . . . .. . --A8A 00016100 
00016200 91~ 2 _ 01 i_4 Q_ _;; tJ _QP_LJ o 2 2 SAZ 

01~3 01141 11101152 8~ w 
~A 01,4 01142 Vl101462 Li 

0155 01143 00000027 ABA 

-·-· 

N0T A 

--------·----·-·. --·---

/~ 
.__,,,,1 

00016300 
00016400 
00016600 

-·-··- . ··-----···· ·----------····· .. ·-- . -------·---··----------------------------

.. 
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0 1 5 6 iJ11 4 4 J U U O J (J 2 2 S A L 
0157 0114~ i11U11~2 dRU P~T4 
0158 0114b J110l4b3 LAA C 

0159 01141 JOUtJJCJ,)7 ···-·--·-·-·A·8A __ ... ---···------· _ 
0160 J115U 00UUJ022 SAZ 
0161 01151 11JU11J4 dRU* F0RM 
0162 U11':52 
Q:!.,93 011:>2 
0164 0115-5 

0JUUuJuO * 
~11U14o1 PRT~ LAA 
U0GUUJi7 ABA 

A 

0165 01154 J:JCJUUOJ2 iiE\,j•···---
0166 u11s~ 00oouo23 
0167 0115b 111J1170 
0168 U115/ J11Ul46? 
Ul6.9 Q1160 v00Uu!Jc:7 

SA:\J 
t>R l.J 
LAA 
A8A 

0170 01161 UJ0Uu002 NE~ 

EXIT 
q 

O 1 7 1 0 11 6 ? ) J u lh) :J c 3 . S A L'L ______ . ____ _ 
0172 0116j 111Ul170 dRU EXIT 
Ql]~ 01164 Qlll.Jl4o3 LAA C 
0114 0116~ UJ0JJ0~7 ABA 
U1Z~ 01166 uOUOU0~2 
0176 01167 11SU11U4 

SAZ 
t:>FW* F0RM 

0177 0117 J uJuOUOuO * -----·-···----
0178 01170 14101104 EXIT 1,,1~ 

IMS 
F0RM 
F0~i"l _Q1ZJ 011z1 14101104 

0180 01172 lljU1104 dRU* F0:~J1 
0181 01173 
0182 U1173 
0183 01173 
0184 U117.5 

.. 9J~? Q117 3 

0J0OuU0O * 
iJQOUDJuO * 
u J u O u J O O __ . * ·······- ····--·-·· 
UOOUJ.JJO * 
JOOOJCIGO * 

0186 01173 JOUUUOUO REST*** 

Rt:St:T 

** 
01ti7 01174 J11U1427 LAA 8~S 
0188 U117j J31U1422 STA STAR 
018 9 011 7 b u 1101 4 2 o .A.~-- _F Li.___ . 
0190 01177 03101421 STA !~OX 

. .0.191 0 12 Q O l LS O 11 l 3 t3 R J * R E S T 

Catalog No. 30301 0A 

A:·~ D N0 T 8 

ANO C, ST0RE 0NES 

:JR 

A 

ANO B 

AND C, ST0RE ~NES 
~·· ... 

0THcRwISE ST0RE ZER0S 

INDIRECT ADDRESS AND NEGATIVE C0JNT 

00016700 
00016800 
00016900 

..... o_o o 1 71 o. o __ . -· 
00017200 
00017300 
00017400 
00017500 
00017700 
_ o_o 0.17.B o o_ . 
00017900 
00018000 
00018100 
00018300 
00018400 
__D.001_8500 . 
00018600 
00018700 
00018900 
00019000 
00019100 

.... Q0019 2 OQ_ ..... . 
00019300 
00019400 
00019500 
00019600 
00019700 
o o o 19 a o o ______ . 
00019900 
00020000 
00020100 
00020200 
00020300 

...... ... ----···-_Q_o 02Jl4 0 O ___ . __ _ 

0192 01~01 0]000000 * 
0193 01201 0JOUOOOO * 
0194 01~01 vJOOJOOO * 

L0AD ZEk0S l~UIRECTLY THRJ ~TAR 

00020500 
00020600 
00020700 
00020800 
00020900 
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0195 U1i01 uOUUUOOO L00J *** ** 
0196 01~02 UJUOu003 CLA 
0197 01206 uj3Q14~2 STA• ST~R 
0198 0 1 ~ 0 4 113 U 1 201 8 R_~~. L 0 D 0 
0199 01l05 UOUUUOOO .* 

.JJf_OQ._ .01.20.?._uJ!JOl)JOO * 
0201 0120j 00000000 * 

LJAO ~NES INDIRECTLY THRU STAR. 

Q2Qi 0120~ UOUUOOOO L001 *** ** 
U203 01206 01101425 LAA JNE~ 
0204 01201 U3J01422 __ STA* STAR 
0205 01210 11301205 8RU• L001 
0206 01~11 JJUUuOOO * 
0207 01~11 000UJOOO * U~L0AD ZER0S INDIRECTLY T~RU STAR 

_Q.i~HL ____ q_ i 41.J~ u_ o_ Q o u o o n * 
0209 01~11 JJOUUOOO ULO *** ** 
0210 01212 UOUOU003 CLA --·--·-----··-···---·-··----··· .. ····· 
0211 01216 01601422 LAA* STAq 

___ .0212 _ 01.214 __ 1510l426 Ct~A Zt:~0 
0213 01215 12101334 
o 214 ___ o 121.6._.11 s_o 1211 
d215 01211 121013j4 
0216 01d20 11so1211 

SP6 t:~20 
oRu* u~o 
SPd ER,lJO 
t3RU*· ULO 

0217 01~21 uooooooo * 
Q?l~ 91~21 OJQQQOOO * 
0219 01~21 uOOOUOOO * 
Q??O 01221 JOOOOOOO UL1 
0221 01222 UJOUu003 
0222 0122j J1j014~2 

0L~A0 0NES INDIRECTLY THRU STAR 

0223 01224 15101425 
_ .Q .. ?_?.1 ... _. QJ ~ 2 .? 1 ~ i O 13 4 2 
0225 01226 11601221 
Q_? ~§ 0 i ~ ~ 7 l 2 1 Q_ i 3 4 2 
0227 01230 11JU1221 
0228 01231 uououooo * 
0229 01231 uooououo * 

*** 
CLA 
LAA* 
CMA 
SPt; 
BRU* 
SPd 
8RU* 

** 

STAR 
'2)1~ES 
ERll1 
JL1 
E~Uil 
JL1 

9g30 0)..2.31 uooooooo * 
0231 01231 aooououo * 
0232 01~31 UOUOJOUO * 

FERR~XC03~ 4~ C0R~ STACK TEST 

0233 01~31 J11014j3 FR84 LAA 311 SET C0NSTANT F0R W0RST 
------ ......... ----------------·-·--·-------·-------·----·--· .. . .. ···- ---· ....... -----·---- ................. "·------ ............. ---- . 

(""' 
'':. ,,.-/ ---···-·-····----· ··-··•• -··--·-------··--·--··-·---·-

/ ... ...._\ 

............ --~--· 

Catalog No. 303010A 

00021000 
00021100 
00021200 

··-·--··-----0 0 0 213 0 0 
00021400 
000.21500 
00021600 
00021700 
00021800 
00021900 
00022000 
00022100 
00022200 
00022300 
00022400 
90022500 
00022600 
00022700 
00022800 
00022900 
00023000 
00023100 
00023200 
00023300 
00023400 
00023500 
00023600 

---- -- _ 0 0 0 2 3 7. 0 0 _ 
00023800 
00023900 
00024000 
00024100 
00024200 
00024300 
00024400 
00024400 
00024450 
00024500 
00024550 

··-···-() ...... ......... i .. .. 
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0264 01t32 Ll6101461 STA A C A S t: b) LJ A T I M-! 
0265 01i3j Jl1Ul406 LAA 8S 
0266 U1~34 Jjl01462 STA 8 
0237 0123:J 11101023 _______ ........ ~'hJ __ _f_R~_tj __ 
0238 0123b 00uuuouo * 
U2J9 01236 JOOOJOUO * 
0240 01i3b 0JUUuJOO * 

FcR~0XCG8~ 8K C0R~ STACK TEST 

U241 U1d3b J11U1434 F~Bb LAA glJ SET C~NSTANTS F0R W. C. 
0242 U1d37 u31U14o1 STA A 
0243 01d4U ___ J1101.4_j} ----·-- ..... LAA ____ 34 __ 
0244 01~41 06101462 STA 3 
U245 J1t42 111U1J23 dRU FRC~ 
U246 01~4j JJUUJJJO * 
0247 01i46 JJUUJJJO * A, 1"1? t: ;( ~,, il1 D - 2, ALL G0RE STACKS TEST 
U248 U124j UJOU0JJO * 
0249 u124-5 __ 0_11U_1460 __ J'!~_D2 __ LAA ____ 81_:5 __ _ $ t.T C_0 N S T A N T S F 0 R l-J • C • 
0250 01244 uj1014o1 STA A 
0251 Q1~45 011014S1 LAA 814 
0252 01i4b U31Ul462 STA 8 

__ Q2_5_3 __ 01d_4] 01101435 LAA 8r3 
0254 01250 u61014b3 STA C 
0 2 5 5 0 1 2 5 1 11 i U 1 2 b 7 d R u__s__I.A_ ____ .... . 
0256 01~52 uOUOJOuO * 

___ Q_i_2Z__ 01~.?~ ·J_ 0 0 0 u u JO * 
0258 01~52 JUOOJOuO * 

AM~~x M0D 1 - BK C0RE STACK TEST 

QZ~9 01252 01101466 MU1b LAA a~ SET C0NSTANTS F0R W.C, 
0260 0125~ US1U14b1 STA A 
0261 012:54 01101407 ----·-·-···-· __ LAA ____ 84 __ .. __ _ 
0262 U125~ 03101462 STA 3 

_Q2~~- 01~5b U11014S4 LAA 310 
0264 01~51 u3101463 STA C 
0265 01~50 11101267 dRJ STA 
U266 01i61 uOUOJOGO * 

____ _ , __ Jl.2..QL_ .. Q.1.~ _ _@J.Ul .. ~.t:lu_Q __ ~----- ···--·---·- _ _ ____ A 1.1'.l.t= K. _ .M 0 D ___ 1 --~ _ AK. C0RE STACK TEST 
0268 J1~61 JUUJJOUO * 
0269 01~51 J11Ul4S2 ~D14 LAA 312 SET C0NSTANTS F0R W.C. 
0270 01~5i JS1U1461 STA A 
0271 01i6j 011U14J3 LAA 911 
0 2 7 2 0 1 c:: 6 4 ,J ,51 0 1 4 o ;? S T A 3 
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00024600 
00024650 
00024700 

. __ Ol,H)£175O 
00024800 
00024850 
00024900 
00025000 
00025100 
. Q_QQ 2_;?_ 2. Q ~--
00025300 
00025400 
00025500 
00025600 
00025700 
.o 0_02.5 8_0 0 .. 
00025900 
00026000 
00026100 
00026200 
00026300 

. -.. JlQ_Q.2_6_4__QJL -· -
00026500 
00026600 
00026700 
00026800 
00026900 
O.Q .0.27.Q_Q_ Q 
00027100 
00027200 
00027300 
00027400 
00027500 

. . ___ Q_QQ_2Z..6..0.Q. 
00027700 
00027800 
00027900 
00028000 
00028100 
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0273 01d65 01181466 LAA 8~ 00028200 
0214 01266 U31U14b3 STA C 00028~00 
0275 0126/ uooooouo * 00028400 
0216 01i67 U11O14~6 STA LAA 8F0R M0DIFY FRCB T0 USE AMPEX. 00028500 
0277 01270. 03101024 STA FRCB+_i__ W0~ST CASE ·-F~)FfMLil..A. ·-···-·--- ··-· .. ······- . ···•···-----· . 00028600 

0? L~- ·-·-Q i_g ll. _:· U 3-J. 0 1 0 6 4 S T A . J L. i! u . . . . 0 0 Q ~ 8 7 0 0 
0279 01272 111010~3 dR0 FRCa 00028800 

..... _Q~JH). j)l,2 ~0 JOO OJ O 00 · * 0002 8900 
0281 01l73 uOOOUJOO * 00029000 
0282 0127;5 uOOUJ<JJO * ___________ .. 00029100 
0 2 8 3 01~76 0 0 U Ou OJ O * 0 I :\J G-P 0 NG R 0 U TINE ·-··-----·-- ····-·•·. -······· -·-· . -···•··---•· ·- .... ··--·· .. -·-· ··--··--·-··. -··--•· 0 00 2 9 2 00, 

U?&4_ Ol,4?_S JQ000JuO * 00029300 
0285 01273 JOOUJOJO PIP0 *** ** 00029400 

··----··-JI.2 8.i?_. ___ .Q;l. ?.Z.:L -·~ JJ_o_i 4 !3. 7. LA A 8 E G SA Vt: ADDRESSES 000.295 00 
0287 0127~ 03101440 STA SAV~ 00029600 
0288 01276 01101421 LAA FI !\I -·----·--····---·--·-· --· .......... _ -·-··-·----··---···- _ ·-•·• -·----·-·-- 00029700 
U289 01277 JOOOuJ02 NEG , 00029800 
0 2 9 0 ·-· 016 0 0 U 51 Qt?] 3 ··- ~MA PI D 0 0 0 0 3 0 O_Q 0 
U291 01601 06101273 STA 0 1°0 00030100 
0 2 9 2 . 010 0 2 0 0 0 0 OJ.Q~--·--·- ·-----Q~.A 00 Q ~.02 00 . 

STA Bc3 00030300 
LAA 8RU StT .. ENTRANCE. __ T0_ RE.S.EJ· A_B0VE .... 0N RE_TURN __ ··----·-·--··- 00030800 

0 IP0+1 00030900 STA r 
: 

- 0003t000 
L8A IUX 00031100 
LAA* _ -·------ 80T M0Vt PR0GRAM T0 T0P MAP 1 00031200 

. ~ TJ 0 00031300 STA* 
18~ ~ ~ ·-·-·- ... ·-·-•-·· -·---··• _ . -- .. ··-- -- ··- --· ··---··- ... . . _ . ···- . _ . --· -- --·--· 0 0 0 314 0 0 
8RU *-3 00031500, 
8Ru* 3 1 3 J.J j O 1 2 7.~ 8 R J * P I P 0 E X I T T 0 U P P i:: R M I: M 0 R Y O O O 316 0 0 

0303 01614 uooooooo * 00031700 
___ _Q.~.01 ._Qttt't_ 0000~000 * 0093l aoo 

LAA SAVE R~-SET ADDRtSSES 00031900 
STA 8 Bt:G ---·· ··---·- -·· ..... ···-···--------··--···-- . . .... -··---·--·------- 00032000 
LAA FIN 00032100 
NE ~G 00032200 
STA ST0R 00032400 
LAA ~21 J11O1273 LAA PI 0 0 00032500 
Sf'1A 311 01322 U6101441 SMA ST~R 00032600 

---~-·· -··-- ·-----·-·----·-------··-·-·· ·---~-- ··-·-----··~----·-- ··---·--·-··· 

t.; 

(:: :) 
"'"~f _,.. _________________ ~---··--···••·~- ... --~-. ·- ------·-•·-• ..•. ····•· ···•--·. ···----- -·•-····---·· (~ -<-----------. -------• .. ·-·- -1~\,_~J--··-···- -----
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0312 Q1j~j J31Uli73 
0313 J1j24 01101400 
0314 01J2? u61Ul~/4 

··----- 0 ~- U 1 j '? 6 u J_U Uu J •,/0 _____ * __ 
0 3 1 6 0 1 .:i 2 b J 2 l(J .L 4 1 7 
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STA .:>J00 

L.AA LAA _ R c: S f. T E fH t~ A N C t: 
ST A => l i:>0 +l 

-· • ~H~• ••- -V~--- V 
L8A IUX 

0317 01S27 JljU14?5 
U318 Jlj3LJ 0SJU14~4 
0319 U1j31 uJuUUJ~6 
0320 J1j3~ 111Uljd7 

LAA* T1J? 
:;TA* chJT 
Id:, 

M0V~ PR0GRA~ T0 L0W~ST MAP 

'.:i~U *- .1 
... _J)J.2.l Q.1 yJ~ . .l:l -.SU_.1, 2 I .5 tj~tJ¾- ?~_::)/.) 

U 3 2 2 u L:d 4 J J u , h1 J u C -:i-

US i 3 JL:>34 J.J:JJ~, . .J~C -:i-

U 3 ~ 4 (j 1 j 3 .q 0 J ,J 1,; u ._; Yl ·:l-

o 3 2 ~ u 1 0 .3 4 j L ' l _) ,, -.) :' -:i- Zc:~i; 
0326 J1j34 ~J0~0J~G * 

........ 0 3 2 7 __ 01j,54 ___ 0,D 0.U ,JJ.., .J tri'~J *** ** 
0328 
U029 

ulj,5? __i.3l.Ji.~,:,.7 
01-536 J11Ul~42 
i..Jlj3/ u-5:i..Jl'-+-~ 
0 l j 4 U i 2 L.l l .5 .) 0 
01';41 1L5Jl5j4 

. 01 j 4.2 ___ J_J u_u ~; JJ_n _ :i:· 

::;TA 
LAA 
STA 
::;Po 
6Rv* 

\l LLVi 2 
T v--1 li 6 
.\JU \,11 

TP=Zl 
tR710 

EXIT TD L0WcR MfM0qy 

U ~,I l £J A ,j = u t: q 1~ 0 R 

ST0RE ~~M0RY C0NT~NTS 
SET-UP TYPE 0UT 

F~ETURN 

0330 
Q3S1 
0332 
033~. 
U334 
0365 
0336 
l) :s .3 7 
0338 

J1~4~ J00U0J0J * /2N~S JNL0AD~O ERR0R 

.... lJ.3.j __ 2 .... 
0340 
U341 
0342 
0343 
J344 
0342 
0346 
0347 
0348 
d3't9 
0350 

U 1 0 4 ~ __,<) u U ,.Ll ,J :J ·:t-

u 1 j 4 d ..; 10 l) u ,_I,.; U 1-:-i~I '<l 1 * * * * * 
0 1 j 4 0 J ,5 1'.J J.. 'H 7 S T i~ \! 0 v1 2 S P1 k E ,\k :V1 0 ~ Y C 0 :\J T t::: N T S 
O1J44 01101444 LAA Tol S~T-UP TYPE ~UT 

_ .. u J . ..? 4 .:?. i,,J _,tJ. ' .. }.J,_ 1 _4 ~~ ST A \IU ,v\ 1, 
U1J4b 1il0lj?Q SPb TP0 
0164/ 11JUi642 dRU* E~01 RETURN 
iJ 1 0 5 J J J u CL; U ;.; 0 * 
U105U J~OUJ000 * 
010::50 LJJOUOUUO * 

. .J.1~.2.i.L..-J...lLJ..Ll..u..,J O O -~ .. --•------··· . __ ·-·-·••-L'L?_~ :: v. . .UJ __ _s_u_ ~ ~--· ____ _ 
J1.5:5U uJuOvOLJO * 
O1J5U JJUUUOJO TP0 *** ** 
OL:i:51 uODUUOJ3 CLA 
()1352 JOUU0S17 FLA 3 
0105j J51rJ1442 AMA T 11i06 

00032700 
00033000 
00033100 

. . 0 Q_Q J .. 3. 2 .o .o 
00033300 
00033400 
00033500 
00033600 
00033700 
ooo.;:s3800 
00033900 
00034000 
00034100 
00034~00 
00034~00 
00034400 
00034500 
0003460J 
00034700 
00034800 
0003490U 
00065000 
0003510(J 
00035200 
00035300 
00035400 
00035500 
00035000 
00035700 
oo,J35800 
00035900 
00036000 
00036100 
QO.Q3 . .6.2Jl.0. __ -·· 
00()36300 
00036400 
OJO365OO 
00036700 
00036750 
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03~1 01J54 1~101410 
03~2. 01J5j 141U14SU 
0353 J1j3b 111013?2 

SPd 
IM::; 
8RU 
i AA 0354 01357 01101451 _. 
STA 

Ty;, t:: 
\15 
*-4 
\i ivl 5 
:vb 03~5 01360 031014?0 

o3S6 01s61 u11a14j2 
-----o35i ----oij6i i 21d1 .. 4·1·0 

LAA- - $P.~C 
SPd TY 0 t: 
S 0 d TY 0 c: 
SPb TY:>c: 

-· ··-··• - . ---------·-----·--··-------------
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00036800 
00036900 
00037000 

-···--·---·-··-·-· 0 0 0 3 710 0 
00037200 
OQ0.3,7309 
00037400 
000.37500 
00037600 

__ Q~58 Q1S6j 12101410 
0359 01~64 12101410 
0360 01~6~ U1101443 L A A ~-·"11_ ___ --~1J.IE'YT __ w._HA L ~--~~AT I 21N $.H~VLO Q0NJ AJN _________ ·--·---------·- 00037700 
0361 01666 i210141J 
Q3Qt; _. 01~67 Jl1Ul4?2 
0363 01670 12iU1410 

____ Q_ J_ §_4 _ ·_ . o l ;_s_ z.1 1 ? 1 u ::i. 41 :; 
0365 01372 u21Ul447 
0366 01673 UOJUU113 
0367 01674 05101442 
0368 0137? 12101418 
U369 01376 14iU144~ 
0370 0~377_11101~73 
0371 01400 011014~6 
0372 01401 03101445 
0373 01402 021014j3 
037 4 _ Q_J_4_Q~_ y_ QQQt O 13 
0375 01404 12101410 
0376 O14O~ J0001013 
olrT .. oi4o6 12101410 
0378 01407 11601350 
0319 01410 JOOOJOOO * 
0380 _____ 0_1_4_10 uOOQU_OOO * 
0381 01410 00000000 * 
0382 01410 JOUOOOuO TYPE 
oJa3 --6i4ii u61J0101 
0384 01412 uooo1000 
Q385 01413 JOU01016 

__ Q_3~-~ _ Q_:t'.tJ4 U 01lJ101 
0387 01415 UOOOOOJ3 
03~8 01416 l1J01410 
0389 01417 JOOOUJOO * 

.,,.,.,•,,. 

SP~ TYPc: 
LA I\ SPAC 
S?o Ty ;J t:: 
-p . 

::, .d TY?i:: 
LBA \JL) ·"12 0UTPUT C0NTENTS IN BINARY 
FLL 1 
AMA T~ 1~6 
SPci TYPt: 
IMS ACNT 
dR_u *-4 
LAA NCNT 
STA w C :\J T 
LBA CRLF CAR. RTN., LN, FD. 
FLL 8 
SP8 TY 0 E 
FLL 8 
SP8 TYPE 
dRU* TP0 E X_I__T_____ _ 

TYPE A HEG. SUBR. 

**·:I- ** 
DAT A '130101 
DATA '1000 
LSL 8 
DATA '170101 
CLA 
dRJ* TY:::,t: 

CEU 1,W 
•··--------•-- -~•- -- ··• - . 

A0P 1,v-1 

/\ 

_.,/ ·----·--·--·--·-------···-···•-··· ·-·-·--- --- --··-----·-··· "J .. 

00037800 
00037900 
00038000 
00038·100 
00038200 

-- _ -·· 0 0 0 3 8 3 0 0 
00038350 
0Q.0384_00 
00038500 
00038600 
00038700, 
00038800 
00038900 
000~895Q 
00039000 
ooo391op 
00039200 

··- _ . _ ·--- -·-·•--·---·---- _ 0 0 0 3 9 3 0 0 
00039400 
00039500 
00039600 
00039700 

00040300 
00040700 
00040800 

~ 

('\ 
-·· ···-- -. --· -------·- , ___ \.,_J_ __________________ l ·- ----···-
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0390· ·01417 ·Jci'oliJ1jc6 * 
.. --· U 3 91 _____ 01_41./. lJ 0_(.J U O O O O * 

0392 01417 JOOOuJOO * 
U 3 9 3 0 1 4 1 7 U 0 1 7 7 0 0 1 I D X D A T A - :5 11 ----·--· ----····-----·-- __ 
0394 01420 00UUJJOO FIN DATA 0 
_ Q3 2 ? 01 4 2 .. 1 U O O 1 u O u O I 1 \J D X O A T ~ 4 u 9 6 
0396 01422 uJuU1000 STA~ DATA 512 
0397 0142j U017777~ T~0 DATA -2 
0398 01424 uOl/7776 ~TW0 DATA -i 
O 3 9 9 014 ·;> :2 J J 1 7 i I J 7 ~2.L'i.Ll ___ QAI~ ___ _::_L .. 
0400 0142t> JOJUuJJO ZtR.D DATA 0 
0401 01427 UJUJlJUO 8~G UATA 512 
U402 01430 JJ00JJJ1 d15 DATA 1 
U 4 0 3 Q 14 3 L U O J J .J ·.; v 2 81 4 u A l 6.. 2 
0404 0143~ JJOUQJlO 812 UATA 9 
0405 01436 JOUUU020 811 UATA lb 
0406 01434 JOUU0Q40 810 DATA 3~ 
_O 4Q 7 0 1 4 3 5 u 9 () U u i2 J O 8 8 JJ A T.<\ 1 2 8 
0408 01436 00UO~OUO 8j DATA 1024 

___ U4.0.9 __ .. 01137 v00U4000 84 DATA 2048 
0410 01440 JOOOOOUO SAV~ DATA 0 

d 411 014 41 O O Ou DO O O ST 0 R DAT A J ·--------------··-- ---------·•·· _ . _ ...... . ... . 
0412 01442 UOOOJ260 TW06 DATA 176 

.. ___ _tiil_3-__ Q11.!LL __ u_QQilU_O.LlO __ JiU.M1 OAT ~--0 .. 
d414 01444 J0000261 T61 DATA 177 

_dA15 01445_UQ177760 WGNT DATA -15 
0416 0144b U0177760 NCNT DATA -16 
Q 4 i 7 O 1 4 4 7 u O O D J O O O N W12__.flAl.A. __ J1 ______ -·· __ _ 
0418 01450 U0177773 M~ UATA -5 
0419 (11451 U.0117773 NM5 DATA-? 
0420 01452 UOOOU240 SPAC UATA 160 

_0421 01453 0010b612 CRLF DATA '106612 
0422 01454 2jbUu777 80T DAG 511,1 
O 4 2 3 01 4 5 2 __L2_.6fil_ZL7 _____ .Iil.e.... ___ ~ ____ 4 0.95.J..L ____ .. ___ ·---··-· -· ···- ... _ . 
0424 01456 12101104 BF0R SPd FJRM 
U42.5 01457 1110LH4 .BRU 8'iLJ P0;1-JG 
0426 01460 JllU14~7 LAA LAA 828 
0427 01161 U0U0U000 A DATA 0 
0428 01462 uDD00ClJO Y OATA D 

----------------··---·-·-----------·--•····-·•·· ---··- ·-. -··- -···•· 
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II I I ! I 

00040900 . 
00041000 
00041100 
00_041200 
00041300 
00041400 
00041500 
00041600 
00041-700 
_Q_QQ._4_1_8._.Q_Q __ --· 

00041900 
00042000 
00042100 
00042200 
00042300 

-- -···--·Q.Q_Q..i.2~Q.Q ____ -
00042500 
00042600 
00042800 
00042900 
00043000 

. ... -·•-··• ___ _Q1lQ_!_ll_Q_Q ______ -·· 
00043200 
00043300 
00043400 
00043500 
00043600 

.. ____ O.Q.0.~ . .3_ZJ1Q ___ _ 
00043800 
00043900 
00044000 
00044100 
00044200 

. ..... ___ Q.Q0.4..4..3..0.(L. ___ _ 
00044400 
00044500 
00044600 
00044649 
00044650 

-~-·-- -~---· ·--~- ..... _____ ,__.., _______ _ 



0429 
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0431 
0432 
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0 1 4 6 0 u tJ'U O J U O O C 
01494 UOUOJOGO * 
01464 UOOOGOuO * 
01464 /0400000 

FKC!j UlUi~ 
_ U bg!O____ J)lQ·.:S 4 

FMLl 01Do1 
AASS U).U/4 
AABA 011Lil 

------··-·-·-·-- ---··· ___ ,. ··-----· 

lJAT !\ D 

t=i\JD 
••••-•• ___ ... ,. ___ .,_,,.,., •----••-••• •.~ ...... •••••---• • o,.,. •... __ ..•• ,. -• 

A N 8 A U 11 0 3 __________ _ -,------ -----------·-- ..• 

F0RM 01104 
PRTc:'. OJ,.1~2 
PHT-3 01136 

_ PRT4 Ol.1?2 
EXIT (J1170 
Rt: ST U 11 7 3 _________________________________ _ 
LfODO 01201 
L 0_0_1 __________ O 12 U~--
U LO 01211 

________ U_~l______ _ __ Ql~ 21 
FR84 01231 
FR 8 8 012 6 6 _____________________________ . 
MitJD~ U1243 

_____ MLl16 ________ 01252 
MD14 01201 

__ STA U 1 2 6 7 
P1P0 U1273 
P0NG 01,314 ---- ···-----·----···•· 
t:R0O 01334 

_____________ ER 01 _ _ _ _ _ _ O 13_~_? __ 
TP0 013:SO 

. ___________ . _ ___ _ T Y._ P E .. Q i 11 0 _ 
IUX 01417 
F!N 01420 I \\JD X U 14 21 ------------- .. ··--------- . 

$LA_R 01422 
Tw0 01423 
NLv-JkJ 01424 
0 :~ :: .:i LJl 4 2 5 

----------------------------------·•------------------·-···-----··· -----------·--·-··------·--··-

··~----·-•-·-··~·•·-- - -- -·· -··--· -·. - . --
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00044651. 
00044700 
00044800 
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Zt:R0 U1426 
B;G 014~7 
813 U14.SO 
814 U 1401 ······----- ··----··--·------·---·-··----·-··-······-· 
812 U14j2 

.J:UJ ........ ··-· VJ 4 S3 
810 lJ14,34 
Bts_ '.J1405 
8:::, 01406 
84 Ul467 
SA Vt: 

. -5T21k 
Tv<J 0b 
Nu.Ml . 
Tb1 

01440 
U1441 
U1442 
014~3 
Jl444 

WCNT 0144S N G N T U 1 4 4 6 ··-··· -······· . 

---·-·····--······- . ·-NU ;vJ ~ .. ··--·-··U_l.~ 4 7 . 
M? 014:,0 

___ .. _J.J.i1.2_ .. --· ... 0.14 5 L 
SF>AC 
Q.til.F 
80T 

.. T0P .... ___ _ 
8f0r< 
BR.U .. 
LAA 

01452 
Ul4::,3 
014:54 
V.-1.!f~.? 
014~6 
01_4, 7 
01460 
u 14 61 ··----·---·----··---···---·--··· ... 

B 01462 
. -·--· __ . _ .. C .... _ . ...... ·- . .U.1 4 o 3 

0001 OOUOO OOUOUOuO * 
.. dOd2 .. __ OOOO.lJ ... o.ououooo * St:LF-L0ADc:R 

0003 14000 o00140UO 0RG '14000 
0004 14000 U013U401 L0ALl SNS 1 ··--··--··--
0005 14001 11014006 dRU *+j 

. _ .J,) 0...0 6 14 _U Q 2. PO l .S OJ. U 1 CE U 1 , W 
0007 14003 DOUU4000 DATA '004000 

. OQQ8_ ... i4UQA _ uJ1703U1 AIP 1, w 
0009 14J0? 11014011 dRJ *+4 
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SYSTEMS ENGINEERING LABO.RA TORIES PROGRAM LIB.RARY 

PROGRAM DESCRIPTION 
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IDENTIFICATION: 

AUTHOR: 

ACCEPTED: 

PURPOSE: 

COMPUTER 
CONFIGURATION: 

SUBROUTINES 
REQUIRED: 

STORAGE: 

TIMING: 

LOADING 
PROCEDURE: 

USE: 

Catalog Number 303012B 

SE L 81 0A Teletypewriter Te st 

Systems Engineering Laboratories 

July 19, 1968 

To provide a diagnostic program for the ASR-33 and 
ASR-35 Teletypewriters 

Basic SEL 810A Computer 

None 

Relocatable Loader 
Prog. · Counter 16060 
A·Accurn O B·Accum o 
. After Loid Start At '2000 
Prog. Cntr~ 

Relocatable with a bias of 2000
8

; 454
8 

memory locations 

NIA 

Load the relocatable object tape by means of the SEL 81 0A 
Relocatable Loader {Catalog No. 300001B) 

1. Set program counter to 2 000. 

2. Turn on punch. 

Relocatable Loader 3. Set sense switch 0 {Test 1). 

Prog. Counter 16060 
A·Accum O B·Accum O 4. Depress start twice {Test la). 

Aft-er Load Start At ·2ooo 5. A halt will occur at location 2056 to load punched 
Prog. Cntr. tape into reader. 

[V~~ 
,lo/~ ~ ~~{/pf< 6, Depress start (Test lb). 

z~ I J::~~ ~ ~ 7.. A halt will occur at location 2145 to load duplicated 
_/ ~ ~~- J;J tape into reader. 

~ 3~0~0 &i::' 
,~,J '~ ~ jh ~,,_ 

~~ ~4, ~ I ft o &O ~ 
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USE: {Cont'd) 

8. Turn off punch. 

9. Depress start {Test le). 

10. A halt will occur at location 2223 to indicate end of Test I. 

NOTE 

Test lb can be restarted at 2057. Test le can be restarted 
at 2146. 

11. Reset sense switch O and set sense _switch I {Test 2). 

12. Depress start. 

13. Reset sense switch I and enter one more character to end 
turn-around test. 

14. Load tape. punched in Te st I into reader and turn on punch. 

15. Set sense switch 2 {Te st 3 ). 

16. A halt will occur at location 2315 to indicate end of Test 3. 

ERROR INDICATIONS 

A program halt at location 2354 indicates a data comparison error has occurred. 

The A-Register contains the input character, and the B-Register contains the 

expected character. 

NOTE 

Sense switch 3 up - all errors will be ignoreq, and a con­
tinuous loop will be executed during test I b and test le.' 

0 

() 



SEL 303012B Page 3 of 3 

METHOD: 

Te st 1 (Sense switch O Up) 

Test la - A binary progression will be punched and printed. 

Test lb - The tape just punched will be read, compared, and duplicated. 

Test le - The tape just punched will be read and compared. 

Te st 2 (Sense switch 1 Up) 

Keyboard turn-around test. Input from keyboard is typed out on the console 

printer. 

Test 3 (Sense switch 2 Up) 

The tape punched in Test 1 will be read and duplicated on an interrupt basis. 



1 PAGt: 0001 Tf:Lt:fVPEWRi ft::R 
00:02 QQOOQ OOOQQOOQ • STAKl AT 
0003 00000 00000000 ~ SN~ 0 uP 
000-. 00000 00000000 • St,,1:i l JP 
0005 00000, 00000000 • SN~ 2 UP 
ggu~ DCUUUl gg tUHHHl D * 5~;;. ·~ UP 
·0007 00000 00000000 • TEST 1 
0006 tHHHlO OOQOUOOO * 
0009 00000 00000000 • 
0010 00~00· QQOQOOOO • TE:,T 2 
0011 00000 00000000 * TEST 3 
UfUi aaaan aaaa~aoa a~~ 
0013 00000 00000001 UNIT EQU 1 
0014 02000 7000~000 - iRW t ,i.O0O 
0015· 02000 oi1oi441 LAA AUO3 
0016 02001 0330~4~7 STA• A001 
0017 02002 0·1102442 LAA AlJ0-4 
riQ18 '221Hli ,HID~4~Q SIA• AUQ, 
0019 02004 00130◄ 00 SNS -o 
QfJ2Q 02QQ5 12~02013 SP~ Tt:51 
0021 02006 00130401 SNS- 1 
0022. 02U0,7 12I022i7 ~Pi H:S2 
0023 02010- 00130402 s~s 2 
QQ2! gzQ1l ta1Q22!D SPi I;S3 
C>025 02012.1102004 BRO· •-6 
0026 Ottil3 6obotio00 TES1. zzz. •• 
0027 02014 121D,M30 sPa. L~DH 
0028 020·15· 01102443 LAA Kl 
0029 02016 0310Z225 STA NUMI 
0030 QiQ17 02:i.0~444 L8A N64 
00J1 02020 0110~225 ADO LAA NUMltl 
0032 02~21 00001016 L. SL 8 
UOJ3 02022 01>170101 Aifi. UN IT, w 
OOJ4 02023 00000026 IBS 
0035 02024 11102027 ~RU •+3 
0036 0202, Ail02414 SPtf CR0 
003., 02026 02102444 L8A Nb4 
0038 02027 14i02225 IM~ NUM0 
0039 02030 Oll02445 LA~. KJ 71 

\ 

TEST (3030128> 19JUL6B 
'2000 

l~ST 1 Wilt H~ EXCUIEU 
TEST 2_~1Ll.. Ht: EXCUfEU 
TEST 3 WILL ~t EXCUlEU 
C0NTINUlfU~ L00P WITH t;RR0RS IGNr}R~O 

,,) 

• 2000-PlJNCH 8:1 NARY PR0~Ess I V,N 
'2057-REAU<St AV_t:0 T0 0UfJJ.UT>, CkiMPIArH: ANO PUNCH •B 
'2146-R&AU<HJGH SPEED)C0~)JO TAPE AND C~MPARE •8 
'2000•t<EYlifJARU TURNARtJUNo•:!i,~~ 
'2000-1 NPUT AND 0UfPU T -WJTW·:~~,~H:RRUP:T ·, 

ST0RE INTtRRUPT AUDRESS IN 

5Iid~ l~I~BBYeI AUQBESS I~ 

ST0HE FlRST N0, IN CELL; 
LIACJ l No EX '4 I TH~HAft• C0UNT 
LiJAO NEW N0, IN A 

64 CHARACTERS TYP~O 
N0, C0NTlNUt: 
YES, CAHR1AWE R~TURN 
REL"1AD lNUEx 

L~AU A WlfH BINARY 255 

'10,1 6 

'10 ·1 7 

JPS· 
JPS; 
JPB 
Jeti' 

Ji:>S 

JPB-

JPB 

JPB 



1 PAGt: 0002 TELETYPEWR!T~R TEST (3030128) 19JUL6H 
\J _.,.\;-,, ~ 00'40 02031· 1510~2·25· CMA· ' NllM~ · .. , C ti MP'A H E · ' C k' U N"T ' :. ,. -.--~ ; ' ' .: I•,-~&: 

-----·--
0041 02032 111oc0Js BRU • +.S A< M~M~HY, HRU T~ O~WNC~UNT 
0042 021J33 00000033 N0P A: MtM0Hr, 0NE M~RE CYCLE -----

0043 02U34 11102020 ~RU AUD A> MEM~Ri, M0R~ CYCLES 
QQ!~ gzga~ i2:1.ui41! SP~ cth,. 
0045 02036 02i024 ◄ 4 L8A N64 JPtl 
iHH6 D20JZ a1ia2~~6 5UBI 1 ~~ ~l SUB18ACI l fR~M M~~i8t Jea 
0047 02040 0;102225 AMA NUMr> 
0048 02041 031022Z5 STA N~MfO 
tio49 02042 OOOOi016 LSL. 8 
U050 020-14 00110-, a, A-'t1- UNIT,W 

,( 

0051 02044 00000026 JBS 64 CHARAC(ERS TYPED 
UD2i 02045 1.11Di010 BRU -♦~ Ni. earn 1 ~ue 
0053 02046 1210~414 SPd CR0 YES, ~ARHtA~E RETURN 
00~4 02041 oz1ui-1 ◄ 4 LBA ~&4 REL.0AD lNUI;)( ____ JP8 
0055 02050 OOOU0003 CL.A L~AU ZEH0S f0R C0MPARE 
Ull56 U2Lli1 J.:21Dii2~ CHA NveJI 
0057 02052 i1102037 Bt<U · SU8T A(MiM0RY C0Nl1N~E 
UQ5i '1211~1 DflODD0~3 tj0~ A:M t1AL.I 
0059 02054 00000033 Nlo~ A)M HALI 
QO~Q 02u~, 12102~30 SPd Lt:DH 
0061 02056- 00000000 Hl.l HALT T0 L0AD PUNCHED TAPE-
~'2Ai gzg~z ,aici4~C SPl;I Lt;OH 
0063 02060 00130101 CEU UNIT, W 
0064 Oi061 254040QO DAC •4000 REAOEH M0DE 
0065 02062 Oli0~443 lNLS LAA Kl JF>B· 
U066 02063 031022i5 sIA NUM0 SI0HE FlR~I N0, IN CELL 
0067 o2o64 02102444 LBA N~4 JPS 
0068 02065 00170J01 INPA AJ~ uNll,W 
D069 02066 00000022 SAZ 
0070 02067 11102071 tiRU ••2 
0011 02070 1.11.0~065 t:3RU •-5 
0072 0201100130403 SN~ 3 lijN~Rt ANY iRR~HS 
0073 02072 11102077 BRU * + !S 
00/4 02013 l510i~i5 QMA ~UM~ C!::tE!tK INPUT 
00/5 02074 i210Z351 SPt:J CLt:R 
UO76 0201, 111oio11 BRU •+2 N0 tHR0Rs, _G0l'HINUE 
U077 02076 121Ol.551 SPtf CLE~ 
0078 02077 00001016 LSL 8 

--- 0 r~ 

.~ ~ ' C u / 



""--

1 PAGt OOOJ Tf;LEfYPEwRl TtR TEST (3O3O11.!B) J 9J\1L68 
U0/9 021~u 00170101 A0? ;JN I I I w ···------·· 

0080 02101 00000026 lei:> 
!JQ~1 Q21Q2 111fJ~1Q5 f·JRU ... 3 
00U2 02103 12102363 SPd CHLF 
LHHhj (l 2 l C !J 12 Hl ~ ! l ~ setf CHifl 

·0064 02105 14102225 IM~ NUMfd AQvANGE Mt:Mi6~Y 
~oa2 02106 U11Q~4~~ LAA 1(..571 JPS 
0086 02107 15102225 CMA NUM0 C0MPARE C0UNT 
0087 Q211Q lt11Q211J BRO ••;5 A < Ht M i.Hn' i tJ R U T 0 0 0.J N C .; Y '-' I 
0086 02111 00000033 N~P: A : MEM0RY, 0NE M0RE· C·V_CLE: 
UC82 C211Z 111CiC6~ BBU l~eA ~ ~ M~~~dI. M~Bt ~~~LfS 
0090 02113 12102363 SPd CHU 
0091 02i14 1210241 ◄ SPd CR0 
0092 02115 01102446 INPS LAA Nl JPS 
0093 02116 05102225 AMA NYMI SUBrRACT Lf RidM MEt10RY 
0094 02117 0.3i02225 STA N~MI 
Q095 D2l2tt'· Q017Q3tU. Al Pi UNII1W 
0096 02121 00130403 

, IC 

IGN~RE ANY iRR0HS SNS,· 3 
0091 02122 11102121 BRU •+5 

j 

02123 1510~225 CHA. NLJMI CHECK INPUT 0098 
0099 oii2 ◄ 12102Js1 SP~ CLER 
0100 02125 11102127 BRU· ••2 N~ ~RR0R~ C~NTINU~ 
oa.oii Q2i21 ii1ggJ22. iP8: CLER 
0102 02127 00001016 LSL, 8 
03.03 02130 00170101 Alf>· UNlr,w 
0104 02131 00·000026 1es 
.0105 02132 1110~135 BRlJ: ••3 
OlO6 0·2133 12102363 SP8 CRLf 
aio1 Q2it1! i2iQ~414 SPS CR0 
ti108 02135 oooooooJ cLA 
0109 0213~ i,1oaiz5 CHA ~UM0 CHECK Clf3UNT 
~·110 02137 -11102115 SRO, INF'S A L;T. HEM, C0NTINUE 
0111 0214Q 000000~3 ~a,p, A:: Mli;M0RY HALT 
0112 02141 00000033 NiP: 1-. > MEM0R y H·AL T 
'22.1;5 Q214i aa13Q4D~ s~s l G0 1Nr0 L00P: 
0114 02143 1110l062 ~RU INL~ 
0115 Q2144 lZ102430 SPt.f· L~DR 
0116 02145 60~00000 HLT 
Q117 021~6 ~1102~~3 IN~S LAi ~! PB 



1 PACH: 0004 rtLtTfPEwR!TtR TtST (3O3O1~d) l9JUL6~ 
Q118 1.12147 QJlQ2222 ~IA NUM0 
0119 02150 02102444 LBA Nb ◄ JP8 
u1io 02151 00130101 ct:O UN l I , ll 

~121 02152 i5◄ 04000 DA~ •4000 REAUEH M0UE 
QlZ, gz15~ QQ1ZQ3Q1 1~~1 ~IP ~NI I iW 

U12l 02154 00000022 SAL U:AUE:R Lv>J,JP 
Dll4 021-5!S 111ot1,1 tiRU -•+2 
0125 02156 1110l153 SRU ·- .s U1l6 02157 OOiJ04Q3 SNS 3 
0127 02160 11102165 BRU •+5 
01za 122161 l52.C2iZ~ t.MA NUM0 
0129 02162 i2102351 SP~ CLEH ERRIOR 
UlJO 02163 11102165 BRU •+2 
0131 02164 121O.ZJ51 SPB Ct.ER Et-«R0R 
0132 02165 000000~6 ,~s 
0133 02166 11102170 BRU •+2 
iU.~4 D21AZ i21Ui3~~ se~ CHU 
0135 02170 i4i02225 IMS . NUMit 

Y136 Qi171 Q11Di445 I.AA KJ7/ J?d 
0137 02112. 15102225 CMA NUM0 
0138 02173 ~1102176 BRU ••3 A(NUH0 
0139 02174 00000033 NtJP A•NUM0 
ll14(l D~J.75 J:J:JiC212~ aRu l~3i A>NUM0 
0141 02176 1210ll63 SP~ Ctflf 
U142 02177 01102446 1N32 LAA Nl Jea. 
01 ◄ 3 02200 05102225 AMA NUM~ 
~144 02201 031Q~225., STA NUM~ 
0145 O2lO2 00170'501 Al~ UNIT,w 
0146 02203 001304QJ ~NS 3 
0147 02.!04 11102211 ~RU •+5 
0146 a2zo2 1,1u~22~ CMA NUMfd 
0149 02206 12102'551 SPt:t CLEK ERRk')R 
0150 02207 11102211 l:lRU •+2 
0151 02c!10 12102351 Sf'tj CLt:~ ERRkJR 
U15i OZi11 000000~6 l~S 
0153 O2il12 11102214 BRU ••2 
0154 02213 121oi363 SP~ Ct<U 
01~5 02i14 00000003 CL.A L~AU ZER0S f~R C~MPARE 
0156 02i1!:S 1~102225 CMA NUMB 

" 

/ (J 



- - ,_,,) - - --- - - --· --- - -- - --- -- -- . -- - - -- -- - - -- -- -- - - - -- - -- ·-· - --- ---·- -- --- ·-·· -- - -· v ·-- --- ---

-··- -------- --· ------··-··--......... _. ________ 

1 fJAGt: JOO!> H:LE f YPEw~ 1 fl::F-i T~S T (3U30128J 19J0L6B 
u121 02t!16 111 □ ~1ZZ 8RU 1NJ2 A<NUM0 
015~ 02l17 UOOOUOJJ Nia~ A=NUMlc.1 
0159 Q2l2Q OOOQUO~J ~~p 

0100 02221 OO1JO4OJ s j"s J G0 1Nl0 L00P 
Ulol i.l2i22 111ll~lt6 l:3BU (NHS 
U16i 02223 00000000 HL f A>NuMir, 
U1~J 02Z2~ 11JOZ013 BRU• ItSl 
016 ◄ 02225 00000000 NUM0 Zll ** 0125 Q2226 OQQQOOQQ C~AR Zll. •• 
0166 0222/ 00000000 TES2 lll ** Q16Z w~i~Q Qo1~ouu £;EU ilNl I 1! 
0168 02231 25402000 UAC •2000 KEYt$0ARU Mv.JUE 
fJ169 O2i32 00170301 AIP UN ll, W 
0170 02/!33 00001016 LSL 8 
0171 02234 001701Q1 A0P UN I I', w 
0172 02l3~ 00130401 SN~ 1 
0173 Q2~36 ii1Diil2 aRY •-4 
0174 O2l37 i1~O~227 8RU• TtS2 
0175 02, ◄ o oooooogo resJ zzz ... 
0176 022 ◄ 1 121oi430 SPY U:OH 
0177 02242 61ioi447 L·AA N,4 J?8 
0176 02Z43 U31022i6 ST~ CHAR 
g3i19 Q2244 ggggggQ3 ~I.A 
0180 02245 00130101 CEU lJNIT,W 
ouu 02~46 154Q4000 QAC •4000 READER M0JJE 
0182 02i47 OOi70301 AIP UN I r, w 
OUSJ 02250 OOOOOOi2 SAZ LEAUEH L~VJP 
0184 02Z51 11102253 BRU •+2 
'1185 0Z~5i. 11102247 aRu •-3 
0186 O2l53 02102450 LBA NlO JP8 
01 81 02l54 U3~Q23~1 STA 8L0K,1 
0186 O2i55 00000026 l~S 
01§9 0~256 QOOQU033 ~vlf' 
0190 02257 11102261 BRU ••2 
Q12l Di~6Q Q~lQi~2D ,~eu ~BA ~10 JPfi 
0192 u2~61 UU131J101 Ct:U UNI f ,w 
0193 O2i6Z 00031000 aAfA •JlOOU cLtA~ lNTtRRUPTS ANU REAQER 
0194 02l63 001~,0l 01 ct:u UNlr,w 
Q195 Q2l64 tHHf640QO DATA •~40QU E ~ A tt Lt:. l NP UT PH ERR UP T ANO RE A Ll ~- R *B 



1 
Qil6 
Ul97 
012a 
0199 
il1.rul 
U201 
~ 
·0203 
0204 
0205 
~ 
0207 
Qlil_8 
0209 
1t210 
0211 
1lL1.2 
0213 
il.2ll 
0·215 
li1.6 
0217 
Q.il.8 
U219 
Jl.22..0 
0221 
OU-2 
rJ223 
U224 
0225 
Qi.2.0. 
0227 
OiH 
U229 
OiJO 
02J1 
0232 
0233 
0234 

PAGt: 0006 
02265 00130601 

TcLETYPEwRlfl:R 
eJJl 

TEST (3030128) 19JUL6H 

02c!66 00010002 
0226 7 0~0130600 
02270 00010001 
g2271 1110~271 
02l72 11102271 
0227~ 00130101 8UT 
02274 00031000 
02215 0013ti101 
02276 00050000 
02211 vo1Jo601 
02'500 00010001 
02301 00130600 
02302 00010002 
02303 02102450 

OAlA •1oooi 
P I t: 
DATA •10001 

~ 
8RU 
CiJl 
DATA 
CEU 
DATA 
e.lM 

* 
•-1 
UNIT,t-t 
•31000 
UN 11, w 
1 !JOOOO 

UAf4 '10001 
e-1t 
l)ATA '1000c 
t..J!!____M i 0 

0230◄· 00000000 * 
02304 00000000 • 

REM0Vt0 LAA ~L0K,1 
BEMiY~Q 1$L ~ 
ReMav,o·AiP UNIT,W 
R~M0V~P Id$ 

02J04 00000000 * 
0240◄ 00000000 • 
02J04 00000000 * 
02J04 11102304 

Rl:MiiV l':O Nti,P· 
a.BJJ. * 

02~05 i1102304 
02306 14102226 CNT 

· 02307 t1ioi26o 
02J10 tiotiooooo 
02&11: 11302240 
02312 00000000 1NT1 
02313 00170J01 
02'1_14 Oi5Sol351 
02315 00000026 
02316 11102321 
02317 00000035 
02..S20 1130'2335 
02J21 00000035 
02322 11302312 
023Z3 ~0006000 1NT2 
02324 01,0~351 
02~25. uoooio16 
02S26 00~70101 

BRU ••1 
I MS. CHAH 
BR~ I NPU 
H1..I 
BRU• Tc:SJ 
m •• AIP UNIT,w 
STA BL.0K 1 1 
18S 
.8..Bll ••3 
HU 
BRV• C0N1 
T0J 
BRlh INT1 
zzz •• 
LAA BL0K,1 
LSL 6 
A0~ UNlr,~ 

O 1 $A Bl E Gtd!lUP 1, L.E..V.il, 2 

ENA!:iLt:: uRIOUP: 1, U:VEL 1 

CLEAR ALL INT~RRUPTS 

DISABLE GR0JP 1, LEY~L- 1 

ENAdLE liRklUPi 1, Ll:VEL 2 

SHH~E A I NO&XED 

ijRANCH T0 0UipUT bNABLE 1 

RETURN 10 INPUT L~0P( 

UAO A 

.. £1 

•8 

* a 
•B 

JP_ki. 
•B 
di. 
*B 
•B· 
•B; 

---~C: i~ ~~ . \,._./~· _____________________ _l_i 

.. ., 



/ 

- --- ------· -- ---·-- ----------- - -------- - -----·- ---------·--·--·--- -· ________ _! -- ---· 

-·-----···--·- - ------·· ·-·· ....... ----------

1 PAGt OUU/ f~L~IYPE~Rif~R T~ST (J03U12B> 19J0L68 
u,J5 0232/ QOOQ0026 I8S 
V236 O~J30 1110.:!'533 iiRU t-+3 
0237 02JJ1 00000035 nu 
U.?38 02332 11JOiJ36 BRU• CtdN~ 
CZJ~ U2~;s;s UOUCHHl.l:i I"-' 1 
U240 02334 ll30lJ23 BijU• INT~ 
~~~1 02J3~ ~5~Q~~Z3 C~Nl DA~ ?JUT 
0242 02JJ6 J540i306 C0N2 OAC CNT 
024~ Q2~5l IQQQ2J~l BL~~ BES 10 
u244 02351 00000000 CLEH ZZZ ** ~2!2 02~22 UC1iUJ1'U CtiiU l!NI l1t2 
0246 02J!53 25401000 DAC· •1000 CLEA~ MdDc 
0247 Q2J5~ 0§1Q2t27 ST~ sva -~ 0248 02J55 02102225 LBA NLIM0 •B 
UZ4Y Q2J~6 QQQOOQQO ML.I 
0250 02J57 U210~427 LBA sva •B 
IJ~21 02~AD DQ1~DlrJ1 C;U u~P aw 
0252 J2J61 l54O4OOO DAC •4000 REAOEri M0UE 
0253 OZJ62 11JQ2351 t;iRU• CLEk 
025 ◄ 02!63 00000000 CRLF ZZl •• 
0255 02~64 01102222 LAA NUM'1 SAVE: LAST F~AME 
025b 02J65 03102426 STA SVA 
0257 02J66 U13024'51 L.AA Kil5 JPB 

I 

NlJM0 0258 02367 03102225 STA 
0259 0,-110 001105Q1 AlP UN I I, W 
0260 02371 00130403 SNS 3 
'0261 02J7t! 11lQiJ77 8RU ... 5 
U262 02J73 1;102225 CMA NUM!d 
0,2~ o2~74 ~,1cli3:U Ses;! CLEH 
026 ◄ 02J75 11102377 SRO •+2. 
U265 02376 1210~3,1 seij CLEt1 
0266 02J77 011U,H52 LA~ Kl12 JPB 
0267 Q2-100 OJ1o2225 STA NUM0 
0268 02401 00170J01 AIP JN IT, w 
UZ~2 Q24D~ 1.ua~Q41l~ S~i 3 
0270 0240..S 1110i410 BRU .. , 
0271. 02404 1:HQZZ25 CMA NUM!d 
0212 0240~ 121O2J51 SPd CLEH 
U273 02406 111Ul41Q __ BRJJ •+2 



---~- -··-·· ....... ----

-~----... -
1 PAGt 0008 TbLETYPEWRlT~R TEST (30301lB) 19JUL6ij 

0 2 7 4 0 2 4 0 l 1210 2 3 51 SP ti CL i: H .... -------------·----··-······-····--·--·--- .. ------------ ··- .... _. __________ _ 
027~ 02410 Oti0~426 LAA S~A 
0276 02411 OJ102225 STA NUM~ 
0277 02412 02102444 LB~ Nb~ JPS 
0278 02413 11302J63 dB~• CijLF 
U279 02414· 0060~000 CR0 zzz •• • •••• CARRIAGE RETURN/LlNE rEEO SuBR0UTINE ***** 
0280 02415 03102426 SIA SYA 
0281 02416 U1102451 LAA Kl1j JPB 
d282 02417 U-0001016 LS~ 8 
0283 02.20 00170101 40P. UN IT, w 
ti284 02~21 01i0~152 LAi Kl12 JPB: 
ti265 02422 00001016 LS,. a· 
0286 02423 00170101 ABP UNIT,W 
0287 02424 01102426 LAA SVA 
0288 0242~ 11302414 YRU• CRZ 
ci2B9 02426 ciooooooo svA zzi •• 
02,0 02421 00000000 sva zzz •• •a, 
0291 02430 00000000 LeoR- zzz ** LEADER FH1UTI NE 
Y292 02431 02102453 l BA N'P JPB: 
0293 02432 00000003 CLA . 
0294 024J3 001.70101 A0P UN.IT, w 
ci295 02~34 ~060002& 1s, 
Q296 02 ◄ 35 i1~og4§2 BRU •·5 
0297 02436 11302410 BRU• LtDR 
0298 02437 21401016 ADD1. DAC •i016 JPS 
0299 . 02440· 2540i017 AOD2 OAC • 1017 JPS 
OJOO 024◄ 1 j5402312 Aooj. DAC· IN Tl JPB 
0301 02442 i540l323 A004 OAC INT2 JPS· 
0302 02443 00006001 K1 pAjA 1 JPB 
o3o3 02444 00111100 N64 oAt• •64 Jge 
05U4 02445 00000377 K371 OATA •~77 JPB· 
0305 02446 00177777 N1 DATA •1 JPS 
0306 02.4/ 00171712 N,4 DATA -~4 JP8; 
U307 02~50 OOi7i766 NlO. OAiA -10 JP8 
0308 02451 00000215 K21, OAjA •~1~ J?B 
o3o9 02452 00000212 K212- UATA •~1l •B 
0310 02453 0017/716 N,o DAJA -~o PB 
0311 02454 /0400000 ENO 
~R~t~S ObOO·. 00000 

(-' __ ,/-·"'\ ----U 0 u 
'h 



ff.3\J.3\J l.:SA 
PRIORITY INTERRUPT 



Page 1 of 2 

IDENTIFICATION: 

AUTHOR: 

ACCEPTED: 

PURPOSE: 

COMPUTER 
CONFIGURATION: 

SUBROUTINES 
REQUIRED: 

STORAGE: 

TIMING: 

USE: 

Relocatable Loader 
Prog. Counter 16060 
A·Accum 0 B·Accum 
After Load Start At 
Prog. Cntt1. 

SEL PROGRAM LIBRARY 

PROGRAM DESCRIPTION 

Catalog No. 303013A 

81 0A Priority Interrupt Checkout Program 

J. B. Boyer, SEL 

29 June 1967 

To verify the proper execution of the PIE. PID and TOI 
hardware instructions. This program is designed to 
operate with either a "black box" to generate the interrupt 
or by manually applying the proper voltage to generate 
the interrupt. 

Relocatable Loader 

810A 
Prag. Counter 16060 

Computer with teletype.A-Accurn O 8-Accum '743 

None 

After Load Start At • 2 
Prog. Cntr~ 

Locations octal 00000 through 01375 

N/A 

1. Loading Proc.edure s 

2. 

'743 
·2 

Load- the program into memory by using the standard 
relocatable loader. The intermap references must •be 
relocated by octal '0743. This value must be placed 
in the B accumulator prior to starting the load 
procedure. 

Program Starting Lo cation· 
The starting address of the program is location octal 
00002. However,, the teletype messages may be 
checked by starting at location octal 00036. When 
all mes sages have been output to the teletype the 
program will halt. (location octal 63) The program 
may then be initialized by entering the starting 
location of the program into the program counter 
and pres sing start. 

IV,Ji, 
_w.~ -~1 -~ , ~ , & f< A✓ I~ f-14~,.~ 
~ ~--·,

1 
-~~- P.r~,'l..r.J MtJ?Yu~~ 4"1,µj,Jl 3 <po ~-0 

.. 11 . 11 t o ..JJ..-.0 _ ·. ,t I! / 111 - ¼ ~-
~~><t~ -1,~. ~~ h~ ~1 -JL, ~'1-1 ~ 
,,:lP,...,1,1v,;~, 1)..1L I l,'l /J {c; f; , 
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3. Console Switches 

Control Switch 14 
SET - The program will disable the interrupt once 
it has been serviced. If the interrupt occurs again 
without program reinitialization the conditions 
indicate a faulty PID instruction. 

RESET - The interrupt will not be disabled after the 
output of the message to the teletype. 

Control Switch 15 
SET - The program will suppress the print out of any 
messages. This control switch may be set to avoid 
teletype output when trouble shooting a faulty 
interrupt. 

This program is designed to verify that the PIE, PID and 
TOI instructions are functioning properly. The program 
is designed to test the interrupt instructions and cannot 

, he operated with /any input/ output devices, nor is it intended 
to act as a subroutine for any other program. The power­
down interrupt may be verified by turning off the power 
while the program is active. The program may be 
restarted by turning the power switch to on and pressing 
start on the console. The program automatically stores 
in location zero a branch instruction to the power up 
subroutine. 

Teletype Output 
The program will output the group and level of the interrupt 
which has occurred. 

Interrupt Generation 
Priority Interrupt Card Type 8634-2 810A 
Plus voltage applied to the proper pin connector will cause 
a disable or no request condition. Zero voltage applied 
to the proper pin will cause the request latch to be set. 

Priority Interrupt Card Type 86 34- 3 81 0A, 8242-1 81 0a 
The opposite voltages indicated in the above par~graph 
must be applied to set the proper condition. 
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SYSTEMS ENGINEERING LABORATORIES PROGRAM LIBRARY 

PROGRAM DESCRIPTION 

Page 1 of 10 

IDENTIFICATION: 

AUTHOR: 

ACCEPTED: 

PURPOSE: 

COMPUTER 
CONFIGURATION: 

SUBROUTINES 
REQUIRED: 

STORAGE: 

TIMING: 

LOADING 
PROCEDURE: 

Catalog No. 303014A 

Inter-Map Verification Check Program 

Systems Engineering Laboratories 

August 30, 1967 

This program is designed to verify the proper execution of 
specific memory reference instructions which are located 
on the memory boundary between Map 2 and Map 3. 

SEL 810A Computer 

Not applicable. 

Relocatable Loader 
Prog. counter 16060 
A-Accum O B·Accum 0 
After Load Start At .' 5000 
Prog.: Cntrt 

'02470-'2515, '2773- 1 3005, '3470- 1 3505, 14000-'4504, 
'5000-'5372 locations. 

Not applicable. 

1. Load the program into memory by using the Standard 
Relocatable Loader. When loading is complete the comput­
er will halt. The program should not be relocated. 

2. Enter the starting address of the program ('05000) into 
the program counter. 

3. Press the START switch on the console twice. 

4. The program will remain in a test loop until a program 
halt is detected or the CPU is manually halted. The pro­
gram performs all 18 tests listed in the Method section of 
this document. 

USE: The program is designed to check the proper execution of 
Relocatable Loader specific memory reference instructions located on the map 
Proq Counter 16060 boundary between Map 2 and Map 3. The program also 
A.',_ ..;;~urn O B·Accum o checks several skip instructions to determine if the CPU 

, Obas functioned correctly. 
After Load Start At 500 JJ~~ , 
Prog. Cntr. w ~ ~'t -J.k, A.~ I It 1-< L✓ fr,~ (V'-P~ ;fk,, 

-'L{J,t~~,14 L-"¾f~' ~~1-1 ~~~~ 3 CR O le O ~ 4 
kn - -, ,4---· t I 1... tJ.. -.tJfJ ,JJ1i /, 1J .. ~M.JLi -~ JlA·,L, ·-ill n. OA.,,1....,._10.,,,,,,,,,,.,,, fiVA~iz.,.. N-v,_.. ~"- I l, 17 /,~(J 
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METHOD: 

1. INSTRUCTIONS 

The following list shows the instructions used by the program to verify the proper 
execution of the CPU on the map boundary and the halt locations associated with 
each test. 

1 

Test No. Halt Instruction 
(PC loc:ation) 

Test 1 '5022 Store B accumulator 
II 2 '5040 Store A accumulator 
II 3 I 5051 Load A accumulator 
II 4 '5063 Load B accumulator 
II 5 15076 Add memory to A 
II 6 '5111 Add memory to B 
II 7 '5122 Subtract memory from A accumulator 
II 8 1 3002 Skip A zero (A NQ zero) 

B accumulator equal 1 
II 9 '3002 Skip A negative (A not negative) 

B accumulator equal 2 
II 10 '3002 Skip A '.positive (A not positive) 

B accumulator equal 3 
II 11 '3006 Skip An egative (A not negative) 

B accumulator equal 4 
II 12 '3006 Skip A p os-itive (A not positive) 

B accumulator equal 5 
II 13 '3006 Skip A zero (A NQ zero) 

B accumulator equal 6 
II 14 '5225 Add .memory to A accumulator (Indirect) 

B accumulator equal 7 
II 15 '5241 Subtract :memory from A accumulator (Indirect) 

B accumulator equal 10 
II 16 '3003 Increment tn·emory and skip 

15265 B accumulator equal 11 
II 17 '3474 Store place and -branch 

B accumulator equal 12 
II 18 1 3003 Skip no .overflow 

1 5311 B accumulator equal 13 

2. TEST DESCRIPTION 

The program is designed to use locations 12774 thru '3004 as test locations. The 
program will insert the operands that are to be checked into the test locations from 
the main program starting at location 1 5000. 

The primary purpose of the program is to ensure that memory refere'·nce instruc­
tions on a map boundary use the memory location within the same map as the 

C 
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METHOD (CONT'D): 

2. TEST DESCRIPTION (CONT'D) 

instruction itself. A malfunction will be detected if the memory address accessed 
is in the next map instead of the map containing the instruction. 

Test 1. Store B Accumulator. 

The program will execute a Store B Accumulator instruction with the memory 
reference address in the same map as the instruction. The program location oi 
the Store B Accumulator command is location '02777 and the memory address is 
102504. The test locations are as follows: 

·. 

Location OP Code Address Comment 

I 02 776 NOP Augmented instruction. 
I 02 777 STB TS TS location is '02504 

. I 03000 BRU* Test Return to main pro gr am 

Halt Lo c atfon .. 

If the CPU has functioned properly the program will proceed to Test 2, otherwise 
a halt will occur at location '0'i022. This indicates that the memory address of 
the Store B instruction was in 1 ocation '03505 of the next map rather than in loca­
tion 1 02504 of the map that contained the instruction. 

The A accumulator contains the data from location 102504, the B accumulator 
contains the data from location 103504. 

Te st 2. Store A Accumulator. 

The program will execute a Store A Accumulator instruction with the mem­
ory reference address in the same map as the instruction. The program will Store 
the contents of the A accumulator from location '02777. The memory address is 
'02504. The test locations are as follows: 

Location OP Code Address Comment 

I 02 776 NOP Augmented instruction 
I 02 777 STA TS TS location is '2504 
1 03000 BRu~:< Test Return to main program 

Halt Condition. 

If the CPU has functioned properly the program will proceed to Test 3, otherwise 
a halt will occur at location '05040. This indicates that the memory address of 
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METHOD (CONT'D): 

Test 2. Store A Accumulator (Cont'd) 

the Store A instruction was in location '3504 of the next map rather than in location 
12504 of the map that contained the instruction. 

The A accumulator contains the contents of location '2504 which should be '1 77777. 
The B accumulator contains the contents of location '3504 which should be '000000. 
If the data "in A is 1000000 and the B accumulator contains '177777 the CPU has a 
malfunction. 

Test 3. Load A Accumulator. 

The program will execute a Load A Accumulator instruction with the memory 
reference address in the~ame m~pas the instruction. The A accumulator should 
contain 1 77777. If the memory address was in the next map the A accumulator 
will contain zero's which indicate a CPU malfunction. The test locations are as 
follows: 

Location OP Code Address Comment 

'02776 NOP Augmented instruction 
'02777 LAA Tl Tl location is '2500 
'03000 BRU* Test Return to main program 

Halt Location. 

If the CPU has functioned properly the program will proc·eed to Test 4, otherwise 
the program will halt at location '05051. 

This indicates that the memory address of the Load A instruction was in location 
'3500 of the next map rather than in location 102500 of the map that contained the 
instruction. The A accumulator has the incorrect data. 

Test 4. Load B Accumulator. 

The program will execute a Load B Accumulator instruction with the memory ref­
erence address in the same map as the instruction. The B accumulator should 
contain 11 77777. If the memory address was in the next map the B accumulator 
will contain zeros which indicate a CPU malfunction. The test locations are as 
follows: 

Location OP Code Address Comment 

I 02 776 NOP· Augmented instruction 
'02 777 LBA Tl Tl location is '3500 
'03000 BRU* Test Return to main program 
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METHOD (CONT'D): 

Te st 4. Load B Accumulator (Cont'd) 

Halt Location. 

If the CPU has functioned properly the program will proceed to Test 5, otherwise 
the program will halt at location '_0506_3. 

This indicates that the memory address of the Load B Accumulator instruction was 
in location '3500 of the next map rather than in location '2500 of the map that con-

tained the instruction. The A accumulator has the incorrect data. 

Test 5. Add Memory to A Accumulator. 

The program will execute an Add Memory to A Accumulator instruction with the 
memory reference address in the same map as the instruction.. The A accumulat­
or should contain 'I 77777. If the memory address was from the next map the A 
accumulator will contain '077777. 

Halt Location. 

If the CPU has functioned properly the program will proceed to Test 6, otherwise 
the program will halt at location '05076. This indicates that the memory address 
of the Add Memory to A accumulator was in location '03502 of the next map rather 
than in location '02502 of the map that contained the instruction. The test locations 
are as fallows: 

Location / OP Code Add:ress 
~ 

Comment 

I 02 776 NOP Augmented instruction 
I 02 777 AMA T3 T3 EQ Tl 000001 
1 03000 BR u~:~ Test 

Test 6. Add Memory to B Accumulator. 

The program will execute an Add Memory to B Accumulator instruction with the 
memory address in the same map as the instruction. The B accumulator after 
execution of the instruction should contain 'l 77777. If the memory address was 
in the next map, the B accumulator will contain '077777 indicating a malfunction 
fn the CPU. The test locations are as follows: 

Location OP Code Address Comment 

02776 NOP Augmented instruction 
02777 A.MB T3 T3 EQ 000001 
03000 BRU* Test Return 
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METHOD (CONT'D): 

Test 6. Add Memory to B Accumulator (cont'd). 

Halt Location. 

If the CPU has functioned properly, the program will proceed to Test 7, otherwise 
a halt will occur at location 1 05111.. The A accumulator will contain the incorrect 
data. 

Test 7. Subtract Memory from A Accumulator. 

The program will execute Subtract Memory from A Accumulator instruction with 
the memory address in the same map as the instruction. The test locations are 
as follows: 

Location. OP Code Address Comment 

'02776 NOP A contains 1 77777 
'02777 SMA T4 T4 EQ to '100000 
103000 BRU>:~ Test Return 

Halt Location •. 

If the CPU has functioned properly the program will proceed to Test 8, ,otherwise 
a halt will occur at location 105122. The A ac_cumulator will display the incorrect 
data value of 'I 77777. The correct data value is '077777. 

Test 8. Skip A Zero. 

The augmented instruction SAZ will be executed from location '02776. The data in 
the A accumulator is not equal to zero, therefore the program should not cross the 
map boundary. 

Halt Loe ation s. 

If the CPU has functioned peoperly the program will proceed to Test 9, otherwise 
a halt will occur at location 103002. This indicates that the CPU has crossed the 
map boundary.which is an error. The B accumulator will contain '000001 indic-
ating the error number. 

Test 9. Skip A Negative. 

The augmented instruction SAN will be executed from location 102776. The data in 
the A accumulator is not negative, therefore the program should not cross the map 
boundary. 

0 

0 
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METHOD (CONT'D): 

Test 9. Skip A Negative ,(.cont':tj). · 

Halt Locations. 

If the CPU has functioned properly the program will proceed to Test 10, otherwise 
a halt will occur at location '03002. This indicates that the CPU has crossed the 
map boundary which is an error. The B accumulator will contain '000002 indicat­
ing the error number. 

Test 10. Skip A Positive. 

The augmented instruction SAP will be executed from location '02776. The data 
in the A accumulator is not positive, therefore the program should not cross the 
map boundary. 

Halt Loe ation. 

If the CPU has functioned properly the program will proceed to Test 11, otherwise 
a halt will occur ~t location '03002. This indicates that the CPU has crossed the 
map boundary whl'ch ·1s an error. The B accumulator will contain '000003 
indicating the error number. 

Test 11. Skip A Negative. 

The augmented instruction SAN will be executed from location '02777. The data in 
the A accumulator will be a positive number, therefore the program will cross the 
map boundary to the first location of the next map. 

Halt Loe ation. 

If the CPU has functioned properly the program will proceed to Test 12, otherwise 
a halt will occur at location '03006. This indicates that the CPU has crossed the 
map -bounffary~ but skipped incorrectly. The B accumulator will contain 'O00004 
indicating the error number. 

Test 12. Skip A Positive. 

The augmented instruction SAP will be executed from location '02777. The data 
in the A accumulator will be negative, therefore the program will cross the map 
b·ound ary and execute the first instruction of the next map. 

Halt Location. 

If the ·cpu has functioned properly the program will proceed to Test 13, otherwise 
a halt will occur at location '03006. This indicates that the CPU has skipped on 
A positive when the data in A was negative. The B accumulator will contain 
1000005 indicating the error number. 
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METHOD (CONT'D): 

Test 13. Skip A Zero. 

The augmented instruction SAZ will be executed from location '027777. The data 
in the A accumulator will not be zero, therefore the program will cross the map 
boundary and execute the first instruction of the next map. 

Halt Location. 

If the CPU has functioned properly the program will proceed to Test 14, otherwise 
a halt will occur at location '03006. This indicates that the CPU has skipped on A 
zero when the data in A was positive. The B accumulator will contain 000006 
indicating the error number. 

Test 14. Add Memory to A (Indirect) 

The program will execute an Add Memory to A Accumulator instruction with the 
indirect-bit set. The memory address will be indirect thru the map which contains 
the instruction. When the command has been executed the value in A should be 
'l 77777. If the memory address was in the next map the value in A will be '100000. 
The test locations are as follows: 

Location OP Code Address Comment 

I 02 776 NOP Augmented instruction 
'02777 AMA* T2 A EQ l 77777 
'03000 BRU* Test Return 

Halt Location. 

If the CPU has functioned properly the program will proceed to Test 15, otherwise 
a halt will occur at location '05225. The operator may visually observe the contents 
of A accumulator. The data value should be 'l 77777. Any other value indicates 
an error. The B accumulator will contain 000007 indicating the error number. 

Test 15. Subtract Memory from A (Indirect). 

The program will execute a Subtract Memory from A.~Indirect instruction.with the 
indirect address in the same map as the instructio~. When the command has been 
e-"ecuted, the data in the A accumulator should be '077777. If the memory address 
was in the next map the value will be 'l 77777. The test locations are as follows: 

Location OP Code Address Comment 

'02776 FRA A EQ l 77777 
'02 777 SMA* T4 T4 EQ l 00000 
'03000 BRU* Test Return 

0 

n 

0 
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METHOD (CONT'D): 

Test 15. Subtract Memory from A (Indirect) (cont'd) 

Halt Location. 

If the CPU has functioned properly the program will proceed to Test 16, otherwise 
a halt will occur at location '05241. The operator may visually observe the con­
tents of the A accumulator. The data should be '077777. Any other data indicates 
an error. The B accumulator will contain 000010 indicating the error number. 

Te st 16. Increment Memory and Skip. 

The program will execute an Increment Memory and Skip instruction with the mem­
ory address in the same map as the instruction. The A accumulator after execution 
of the instruction should contain 000000. If the memory address was in the next 
map, the data in A will be 000001. The test locations are as follows: 

Location OP Code·· Address Comment 

1 02776 NOP Augmented Code 
'03000 IMS T6 T6 EQ 1 77777 
1 03001 HLT 
1 03002 BRU* 

Halt Location. 

If the CPU has functioned properly the program will proceed to test 17, otherwise 
a halt will occur at location 103003 or '05265. The B accumulator contains the 
error number count which is equal to 000011. The halt at 103003 indicates that 
the IMS instruction didnot skip properly. The halt at '05265 indicates that the 
incremented memory address was in the next map rather than in the same map as 
the instruction. 

Test 1 7. Store Place and Branch. 

The program will execute a Store Place and Branch instruction with the branch 
location in the same map as the SPB instruction. The subroutine in the same map 
will clear the A accumulator indicating that the subroutine was entered. The test 
locations are as follows: 

Location OP Code Address Comment 

102776 NOP Augmented instructior. 
102777 SPB THMP location is 24 70 
103000 BRU* Test Return 
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METHOD {CONT'D): 

Test 1 7. Store Place and Branch {cont'd). 

Halt Location. 

If the CPU has functioned properly the program will proceed to Test 18, otherwise 
a halt will occur at location '03474. The operator may visually observe the con­
tents of the A accumulator. The data value should be 177777, which indicates an 
error. The B accumulator should have a value of 000012. This verifies that the 
SPB test is the one which caused the failure. 

Te st 18. Skip No Overflow, ['est. 

The program will execute a Skip No Overflow instruction. The skip instruction 
crosses an intermap boundary. The overflow latch is not set. The test locations 
are as follows: 

Location OP Code Address Comment 

02776 SOF Overflow not set 
02777 HLT Incorrect skip 
03000 BRU* Test Return 

Halt Location .. 

If the CPU has functioned properly, the progra will reset all counters and begin 
with Test 1, otherwise the program will halt at location '3003 or '05311. The B 
accumulator should contain a value of 000013. The halt at location '03003 indicates 
that the SOF didnot skip properly to the next map. 

0 
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T2 EOUAL; fl 0-77777 

-· CJ;lll- GIQl•.a.2·00-en1_ --· _ lli _ T..U.1 
Otl~ tltJ6I 000000-15· Sl(t 
Qti5 uo,o~ J.UMlfD:71 lfUJ, ••1 

Jl:11'~ .. 

0-116 050-11,. t.,00t,01, CM-A T4· 
TURN:• IFf) 1v·1e£ll·W 
T4 &·Q· 100000: 

001. ___ 0,011, itOOtJJ~-~---- _ _lfUt __ .tlf~--------- __ _ 
l)l.i8 ot·Ofl, 1100fOJ15 BRUt ••2: 
Olli._ Q·IQ:J·t- QQQQOOQO __ KLr· ------·------------ ___ VlLu& If; INCil:RiCT llATl; __ l.~ __ J1f_ __ A, ___ ACCifff_U.ll_:fllt· 
Jt40 OIOft:: OOOO·OOOO ••·•••- CHl'Cf<¥ ADD- N:IHl,Rf fli 9': 
ltf:t ....... , •• ,,,. - IMS: car· CIUMtU1 . ---,~ ----· c.••oc 

i 
:f 

'. . _ _ ,~. t>tOCM.00-1 LAA.-, AMI-: AMI; I Nlf ft·UCf 1I-N; UII&: J-3. eo Tf: 
Gt4.3 Hif7. Ql-00:IZZ7 I-Tl.: TISl: _____ ITIAI'• A·lfl:- IN8TRUCfllN;1 ltt.TI f!l(~'IC:ATII·• _____________ _ 
M.4-4- 0t1001 OOGOOOOi- CLA. 
0145 411.J)t/ IIIOllot LIA.. Tl. T2: VAUJI'.: Is· __ 011111. 
Ot46 Ptoa, l.iOOl773- IP6: Tl.ST' Tflf R•Utf'lNf:'. 
m.tz Qfl-OI, DOOQOIO!!· Il·A .. 
0:141 OJt-0:4_· llOOt·S'OI CHA, T4- T4· EO· ft, 100000 

_ tit4i Iii.Qt' 1,1001101 iRt,; __ ~~-------------
Otfo 011.CW.,, 1100d:1 lJ>,. 8RU'i ••2 
Qll1__ Pfl,tlf _~------------KkL-----­
otft 09:1101 00000000: ···••· 
il413 QlltQ'. QtQQ4QQ4 LAA, SftA 

------ ·------·--·-- -------·-·-- ------ -

CKf:C\k'. SH~ I NS TR u.c:T I IN: 
SMA. us,es-. T4- EQ 11· 100000~'. 

Ott~- 05111: 0100-1;777· SJA, Tts·1 
__ JlilJ_~--- 01111, S.~QOi.lif: ____ ~-- _ _tfl'L _____________ _ 

STIR!', SH·A I Nfl TEST L:1c•:n •-i 
0·156 Of11$- O.tOOIIOO 1..-AA Ti• Tl YALUI IS 177777 

___ J.iilj __ ___ JJuti:~-1zooi:77.1_ ___ ----- _. SP_lL.-UH _ __ ___ __ 1.f..H Slftl:R.UJl.M.E' 
OUS9 Of{19:: J,.,oot-501 CM,A. Tl: 
Q·tf,9 Ql~t♦, 11Q-·12Q: BRU~ •t2 

T2 VALUE: l S 077777. 

---('~/ / - ' 

t\1 ...... oli/"'' 

·-·---
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0160 05117 1.1005121 8RU ••2 
0161 05120 00-000000 HLT 

. Catalog No. 303014A 

A CINTAINS INCeJRRECT VALUE SHIOLD BE 0'17177 
SAt TEST i ACCUHULATIR: NIT ea· 2:ERI: -·01,2 05121 00000000 ··••· 

0163 05121 00000000· • 
0164-- (>5121 00000000 • 
().16~ 05121 00000000 • 

SHIULD NIT CRISS~ HAP~ 88UNDARIY LlST LICl\TIIN tr? 
TEST H,AP; HAS. A 8RU•· TEST WH;I C~ SHIULD RifURN Tl 
HAHt- ft,RIGRAN:: 

. ·ol66 o5i2i 0000000-0 • 
0167 0-5121 01005334 LAA. H\.,·if 
lft68 ·0-,122· 01205365 S-TA• Cioo,· 
0169 05123- 1400;•332 I MS: CNT 
0170 05124 0,0000003 CLA 
0171 0512f.: 00000·005 TA8, 

.. ·oi72 05126- 03005333 STA 
C>l73 05127 0300-$372 STA 
or14 ·o,fjo· otii-c>iio·-01 C••. 
0175 05131. 0-310536-3 STA• 
0176 0·5132. 01001006 LAA 
0117 05111- 0~1Df56◄ STA• 

STBT 
LIO◄ +l sizi -
1Jl6· 

a-,c~ tiijfAJ~S e~Rjl; ~Uft~E-· 

TEST LICATIIH 
INCREMEtlf'T CIUNTER 

-· --- .. -- -·--- --------
ST 8 T WJ LL ee:. TEMPIR:ARY S·;T 8fUG·&f F'lfti CIU~fEl·i 
TIEST. LICATIIN 

TES.I_ LICATI IH 

TEST LIC:ATIIH ----,n 78 -oi1j4 ... OOOOOOi6 i es· 
BRU~ 
Lt!~ 

l NCREMENT·- ·c•·uN-T ER-- .... -..... -------- --- ----· -------

0119 o-11a, ooooo•O·II- .,,,.~ 
·-·-01io ·-0,11,·· o◄oot3~•-- sr"ii:; ·· .. ,,a1f - -- - - ·-------··· - -- ··--

SAVE ERR9R,, C8UNTER 
0111 05137 1200i773 SPS, TIST 
0182 05140.: 14009332 I MS CNT 
0183 o,141 0-0000000 ••••·· SAN TE·ST A, ACCUMULATIR EQ· PISITJVEi NUKBER· oia4 oit4i-·oooooooo • ... -· -··--- ... . . .. . -- r wit1 c-H: is -~r"He,· AUB~E-Nr'eo:· 1 NSfitociffj,i:: _____ _ 
0185 05141. 12005353 SPiJ; BUP0 INCREMENT 8 SUBR0Ut I NE·1 

0186 05i42 01004·011 LAA. SAN . . ...... .. .... . . .... . .. . 
0187 05143- j)~~5363 STA•· L'l76 

02173. SPI: TEST 
0189 0514' 00000000 ··••· 
0190 05145: 140-05332 I HS· CN·T 
0191 05146 1200f353 SPI BUPO 
0192 051° 4 7 Ch0040l.0 LiAA. SAP 
0193 051,0 03205363 STA• Li16 

·· of94 -··0,1,i 010.0◄ ,os--- ·--.. Li•-- · r40·-
0195 05152 12002773 SP-8· TEST 
0196 05153 ~1ooj~31 LAA SAZ 
01~7 05154 0320i365 STA• LJOO 
01~8 0,155 01boj066 · LAA BRUA 
q~?? 9.'t'~ Q_~_g:o!~?.?. sr.~• L.~o,_•i 

TEST LICATI l·N 
TEST SU8RIUT1NE 
SA~ Ti~J ~- ~C~UH~~A{BRt iQ 
INCREMENT CIUNTER 
I NCREMEN,T B SUBR8UT I NEi 
SAP; SET Tl TEST LBCATJBNi 

.. __ TE_ST_J!!.0CA T I_IN __ _ 
T40 EQ 100000· 
TEST SU8R8UTINE 

TE·ST L0CA TI BN 

NeGA7JVf, ~U'tf~ER 

•-• -•--~-~ ••- •--W•---• 
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0200 os1,1 1.20:053.35 SP&, STBS 
020-1 05160 Ot0:0·4·011 LllA SAN 

. 020,2 05161. 0.·320·1364·. .. STA•. Lt77 
0203 0·5161· 0100100-6- LAA- BRU•-

RESET CIUNtERS 

TEST L-IC~'f 1 IN 

020◄ 0§16f: 0·3205165 STA•· L30O NE:XT KAP:, 
0·2«>5 0,5164 .. OtOOJ3~4- L•A,. Hl..f MALf· 

Catalog No. 303014A 

--0206-- ·0,,165: osaof·s·11 ---iTI•-:-·c104~--- -- HAL1f SHIULD ICCUR ______ _ 

#( 

01·01 ___ C>tlt6_· 12-ocH••$~: __________ ---~:Pf~ ____ ,M!!IL _____ _ _______ _J_~~RIM'EN~T- CIUN-TER'. SUIR8·Ull'J N'&L __________________________________ _ 
0208 Ot·l:61 01004011 LAA SAN: f'l:St Tl V'&,, N:Ut18&R, IN~ A-. 
OIQt Qft·Jo; 11·9tli773- iP·I- Tl!S'T . 

SAP~ T&S·f IVl,R: M•P: 021,0. 05171. OGOO·OOOO· •· 
Qei 1 .Ol~-1; __ 1-•0011,,2. 
oet.2. oe11t: 1200-,1-,s. 
KU 0111a. OlQ040·lO 
ot·t.4· 05174· NtOf,16·4-
QltS Qlt,.ft·· MQQffQI. 

UtL_ C,N=T· ___ CfUNJ&:R{. . ___________ _ ____________________ _ 

021.-6 Ofi·J,,: l·IOOl771: 

SP8~ su,o: IMCt1£ff!_T_ 8, CIUNiTIRt 
___ _LAA.,~_h.f!t ____________ ;----- -------·--···-----· ----------···--·---

STA•· Ll-77 
LAA.- Ill 
SP •. i T8-ST 

Tl;lf. L·l;CAf .. l IH, 
Tin;' 11· l08ll0~ 
T'&-t·f l:Ulftatl-f 1 NE: 

UlZ 01171. OOt>OQOOo-~ •- ____ _ --- ------------------------
HiB 05111 1~OOf,llt IMS.: cwt· 
Qll.9· 01100, ,.zouatS'. _ SP-i:i BllPlt. __ 
0210 011·0,1,. &100'400=7 L~A,, li.ll-
Qtt1 Q.ltQI: osaotlA4 STA-• Lilt· 11,s·.1 LIIC-ATIIN 

CIUttflRI I' Clitttff'i=R~ INCllkE#f . 

~212 05t.H: f>-1004503 L:•A., f·4.D.' T4o:· &0,: 100000· -
0213 01:104·_ 1.2QQ:l771- __ _11!.tt___IllL ___________________ llll_l__Ul.ftl.ll-fJ'.Jjj!_-___________________ _ 
01•2-• 0,20,: ooooeooo, • 
0225 .. --'lltJli~_llOOl 315 __ Ml., s·t 8:S, _______________ ..ft_HiL~--T EflI ___ LIC·A 1"1 IMS~ ll.:_Jf__lt.::_: ________ _ 
0126 0t:106 00000000· ••••, . . 
Qlll Dl106· QOOQOOQ:O= •· 
Oil28 Ofl,061 00080000; ••• .. 

. Q,1'29 .. ...0=1206:• QO·OIOOOD· • -~- ______________ _ 
0210 tl:5206· 1~0-8111-2· I HS. Ctn' 

. Otil __ Q5207.-1..20011fS· _________ . SJ:»•91 __ JHLPD_ 
0232 0,210·. OlOOO·Sll L·AA,. SAZ: 
0213 05212. 0·3201,3(>.:I S'.T A• Lt.76, 
0234 0·5·2.12 0'100·2'07 LAA.. AN'lA 
on, _ O·f.211- .Ol00lll7_ S.T ~ _ T.IS 1 
o-236 0,21•-· o,tooa,,01 L•• r2. 
023.1 05·21.1:. 121>02.773 SPS:c.. TE.ST 
0·238 05216 00000:025· SIF'~ 
0239 ..0.,217 QOOQQQ33 Nlf!,1 

H.ll!l 
AKA·•·· re,.,. INSTRUCftftf: II'! Ll·C•r10,; IN·: L:at·f·' 

_ .HIMeRf -°-fL.Li_.JF°LT)fi~ K?APi 
I N:CfllttEH.T CIUN Tiff: 

REIS·I TEST L8CAT'IIN:i Tl; Mtf. 

TE:S~. l $_'. __ nti Te ST.. Lf.C·.~J 1 ,:,.. 
r2· eo,, 011111 
GI r1_· __ r1:s.r. _____ _ 

. ··----·· ~··. - -~~ ~., ....... --•·---·---·--•··•· --~~-----------·~ 

() . ......____., 
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Page 7 Catalog No. 303014A 
01110 ltO.o&,01- CttA, -T4 
051-lt,.: 1100ft·21. 8RU' ••2 0240 

0141 
T4 EQ 100000! 

I - 0111·2,; 11001224 · 8RUl ••2 ------------------------------------------·-· ·-· -· 
09'211 .. 000.00000 ML,T 

· -0~4Z 
C>til 

----------- - ----- -------------·----··- ------- -------

DI« 
Hitt 
0246 
Gt4t 
ci24·i ·oa,, 
o,j:O 
O=tf.tl 
O;lf2 
Off.3-
-~ 

Dlff: 
01'6· u2,1 
011e 
fflf 
0160 .,, ---Ol♦I-
Olt3 
0264 
Q265 
01,6 
oe,-1 -Ol68 
026·9 
oa10 
0211 
0~72 
Gl13 
0274 
0275 
0?16 
0277 
0278 
0279 

0122•• oooolooo- ••••• o, a.a,. 00000000 •· 
09114,· l20091·t·f. 
Ol:fli•. Oi 0040tl-, 
01116· NOOl7 6 
·0,111 ft.Oot,·11 
O·tf~I&· OIDOl-717 
o,ta·.,~ 1•00,1•1 
O••••· Ot.004fn• -=·· ~Del urn:~ .• 
o,·au~ 00000000 • 
019a, oofOfOOQ, • 

SP• 
LAA, 
srI . 
L.AA--
STA 
IQ'. 
LAA. 

au,o. ,..~. 
Tl:Sl~l: 
SttAA 
r11·1: 
C#f 
T40 

Ot\l·ff, ltDDl-71-1· s,e, TIS·r 
o,,aa♦ o«oo••l•· LIA,. sra, 
0•·1;1S:: lltol90l· CHA,, Ti.: 
ot216-, 1100;1-to IRUf ••I'. 

'" ~--,tlit. PUt ••2•, 
f>tl•Oi --.-o- KLf" o, •• ,,. o,oon•t LAA.. Ill'. 
Ot&•a·~ '11~71.1, 1-fA. Tlll~l~ 
tlfl,~i.GOOoOOOO••H•· 
052~1, 12009'.Jl:S . SPJ:- BUP·o. 
05144· OtOO~f-00' LA4, TIO 
Oft:4f; QI pot;J:01'· sri. T6 
osa••) OOIOOOOI- ClA-
0:,t~t .. O·IDOifOI: ill, _____ Tr, _____ _ o,~_,oi 00000000. • · 
OJ·ifO; OltOJ-565 S·TA• LI00~ 
0·5151·: DtGOit·o., · L••· I KS: 
Ofi·lt .. 0~11.0fS61'· S:fl•· L:2·77 o,a,,. 1~00,s,2 JMS: cwr· 
05-t.5•·· 0tOOf00'6- ~~'-- .lftll~ __ 
0,2.,,. 032:0·J;s·•· ST A• L•o1 
Df256- 120017:ll-_ __ _ ____ l~f_: __ Tift· _ 
0,211 010:0,2505 L'AA T6· 
Of 260" o,OQOQOl:J SAN~ 

A ttAS I NC.RIHiCT DAT~,. IHt0L0 Bl! &00000 
SHA•· TEST 
INSJRUCff"'IIN' LICl-1&0, JNt LIST Cit.Lt e,: TMe~ ttA,; 

SHiJ fl" TMfU~i ALL~ It! TS: 

Tit:f L,IG'ATt•N 
CtUNf lftj··· 1 NCRENE#f 
T4D' &Q. 100000:, 
ra•. NJ~~ l·Ef_ _ __MJJ_lj __ T...:c-S'_. T~•~! ~N_:. ---------~­
f'.ftA- IU LL,t ff¾f ALlJ tffl: T'1 l,M:l8' Pft4fA': T• 
s·ue,, RACJ J tfCU REl)T 
fi·lt tUtiR.U4'1NE-

DAfA 101 
A EO:- fl: INCtRR-ECf DifA. 

IMS' Ti:S:f 
----·--·-··-

T6 &:O~ 1,1111 

________________ Z&1t·1, IN; T[· __ 
INCRIM!Mf ··9. CIUNJERi 
HLr· IN LL~ ICCUR· I r_~ __ t,IHJ·R¥' NfJ-t'_ ZEJ.cl·_____ _ ___________________________________ _ 

CIUHTER; 
__ QflU~.-~ ___ lfJ ___ T t _ 2_NP. L._lt~.tlltti IF"·i ":~p-: ___ _ 

TjfJ _$.U.fU!l:Ull NE· 
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0210 05161: 1100,210 
___ oea.i 0,2,2. _0-1001,u, __ _ 

0212 o,a,a. 00000000 
U:11~ __ 05264 .. l>l0029QB 
C>284 01·t66-- OIOOi50f 
_OJ~I_, ___ ilf:266~ 00000.0_II: __ _ 
0286 0526.1 0:1001,a.1 

_ _ __ fill___ ..Ql&ll,_JMJ~QI_ Jt_f!R · 
oe,s 09271. 0:1-0.02,01 
028-9 01-172. QIQQf:5o5-

8RU, 
L.._~A; 
KLf 

IP:R; 
Tl· __ 

LAA, T6 
UJA TF, 
N;f~j 
LBA. STBT 
N\A. iii--- r, .. --
STA- Tfi 

Catalog No. 303014A 

--··----- --·-- -·-·--···-- -

·----- -·- -···----- --- --

RffE:!f res·T LICAflf:N': Tl;, Z.ER8· 
815it· 

oe,o 0,211 00000000, • A CIN:T Al N·a. SAME MAft"~ L-1c,1·1 INt Wt+'I CK SH•ut..o fl-
_ til91 05221, 00000000 •- ---

0,2,2 0:&2.11,, 00000000· • 
-- _IlJt•· M·;lCHN~.L o_u, __ _..~_111111~ --··----------- --------- ·-------------- -- _ 

CHECK; F8:R· VALUE: 
__ Jiff-3__ 05271, OOfJOQOOa_~ __ . 

01·94 Of211• 0-0000000 .. •••••••··· SN: Tl-ST U·lffl' I Ni~ 
Oltl QUll,, QliM:01! LAA.-, LIU LSU ti· Iii LICATllft X:721' 
029'6 Ot-174- f>II-Of·16·1 STU· Ll76- N&XT Tf'i LA-sf· LICATJI#\ erl TKII M•~ 

Jilll. __ 01·2.71'.· 01.00tlll. ______ --~--___an:~------.------- . . 
oe•s 01276 05lOfJ .• 4-- sr•·•· Li77 s·&·f· •. ,.,, INS'TRUCTltN', Tl·: TEST' LeCA:fllH 

_ _ou9_ 05217 OIGOfJi•· --- ---~_Jff.1[_ ____________ _ 
GIOO 0:510-0·, O.SI.OfS·66 Sf A•· Ll01: S&I· HALf. T,, 
110,, Ul:DS.·. 2.2001151 SP·$ 9;W,1) 
oeo-2 G5>10t .. 01.00·$·006· L,AA,, BRU•-

t MClhEM!t CtUNT EB· Eas· e11,rt-: DJ SPL;l:Y 

UH. Hl·tll, 011011,1· s~r1,, LIDO· _______________ JU:·fURN·: 11.U• llll _ _lf_1 _ _Iftt_~ _ _Ml___,GftLL.>Ai-1LM.:.._' ------~----
0804 0:5:l(M, Otoot,oo L-AA;, Tt Tl. &Qi Tl1- 000001 
l™~-- Ol1$01'' 12-Qot11.1'.: --- SPl'.i I est . -- ----------
01106· os•tot, oooc,oatt· s•z. 
otoz 0-1-,0:, .. f)OIQIOQO~ MLf 
1>108 Of'll~ 0000000.0: • 
~------ Gl'ilQ1. OOOoQa:QJt __ L ___ _ 

· 011:0 0-9flO: 80000003 CLA. 
_ -"~- _ _oui_i.:_Ql&o;z:470- -----------~----TJiMP:, 

0312 0,--112: ~~00·14·70: sr A.,. Nf NP.; 
_ Ol&J O-IIUI ttQDlif35 IK4&- SPi! ST8S 

(),~14 051·14· 00000000-, •••••••• ,. 
oau o,.iL(:_llJlD.'-~'-1 se,I.: _B.UPO 
0316 05'U.,'. 12005315 SP'S, STBS 
0317 053.1.6. 0100:401..4 LAA., sir 
0318 05117 032Df363 STA• Ll76 

.. .O.U.2-.. . 0.5iliJi_.011QOJl.OJl:3 ______ ,. ___ _cl.i..___:__ ______ . _________________ _ 

CHiQI<,: I: 4QC·UMULA-IIR; E'IR! ea111~, NUMIE·R, 
Jf9 iP'I- FON·C-fllNEO- P·tt9PfHU.tt· A1 IMIULD 811 CLfAI: 

CJ...EA.ft_lU1Ull11JJ fllE1-.bLft_iN.U~ __ LK_~T_lllt_ ___ . 
CLe.\-R·1 SUBR·IU~T I NEt ENf'RANCE · Lt CAT I IN· 

SIF'' TEST 
.I. N:CftE.tlEtU. 8 ·._ . CI U N:·T 

8V£Rl:LIM_ CHE.CK IVERtLIHf WI Lli BE SEiT 
2776· Cf!NT A.I NS SBF' I N·STRUCT I IN 

----------------------

(J 
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0120 05·12.1. GalOf3-64 STA-• Ll77 
Ol21. O.!Sl2f. Dt00:$006 LAA, BIIUA. 

SEr TEST ·LIC•TIIH !777 Tl H•Lt· 

· 0122 05'1,2·1. OIIOf165 STA-•· LIDO· 
Ol2J 05124:· ~-oo,f.112· 1 M:S: ctn I NCRIMEN·rr CtUNT&.R 

f:: 01.00tS.Ot LAA., Tl, TJ, iO·· 00000,f.: 
Oli·5 Of·tz6 NOOi.101 ANi, Tl, Na: l:VER,Lllf 
0'126 0,1•1.1·1 J,.f-001773 i·PI: TIST . 
. 0317 o,:saoi 11-·000,· 8RU;: TAR:i 
osta 0t111 ooooooaa. s,z·, ...,.~. 
012, o,a12. 00000000 cJitt· oA.:t • o·, 

. Nio ot·,11. ··00000000 ITBf l)A-fl O·: 
Olll 05114· 00000000· H-L1', ..,_,,_HL.~I,__'· __ _ 
0112 0,11,:,_ onolOoo st·es: zzt., ••-

T&HP~- STIR·Al-ii F•RJ lfHltlflt CtUNf Eftt 

~•~1 0,,16., IMpofS·n. STl't S'flJ 
NI• o,a11 oro11111 . • , •. , LIA., ••. ,, 
@$5· os·l,4;i otOOISJ.l . LA.. s·,z: 
NJ6 0§141.: Ol60f:172 STA.•· LS0·4•1•l SIET· fllf L•C•TIIN·S. fl N9PI 
OIS1 OSl4t: QOOOOOt., llf: . . . 

· Olil ,,, .. ,. ,1~•·~ -~ ••I .. 
dif· 01a;44, QIOf777t Utt:, ••4· 

\: 

Gl♦O Of:Mf: o,oo,,,s.at· L•A'i SAZ 
01~-l q.t·l46· Oftoil♦f· STA• LfOO,l: SE,f · TliSf - L•C" I I INS JI: MIPi 
N4·2. 0&·141. 08"'°16 11·,~ 
Ol41 O:f·IIO'. 11®#145 BR:~ ••I 

. .. '" 

Ol4◄ 0•••1 oeo••-•11. ui·,... s·re, 
01,, 0,1.,2. 1110fli5· IRU'•· __ s·r11: -- ----·-·-.. •-·---·---·--------···"--····- ----- ----·--·-·+----

o·a46 ff·•••·· 00000900 BU'P-0,: zzz.. ••· c•UHTElfl U·P·DAIE' 8U81t8UT'INE; 
P,lfl 0:1·1111 .. IQIOQOQO • 
oa•e o.,,,, .. 0100•111. L8:t, SfB,T 

_ 0349 Q-5159·'. oOOOQOli I BL __ _ 
Q;ISD 09116 00000013 NIP¼ 
0151 _ Q.fl!J7. 040ot1IIJ.:: _______ __ SJ8i _ STBT _ 
Q:3f2 05i601 111D·i·ll-1 Sff:U-• B·UP·O 
0-~53 05161. 00000000 • 
oif.4 0.11,, z,·•ot.774 L27~: DAC·1 , 211• 
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IDENTIFICATION: 

AUTHOR: 

ACCEPTED: 

PURPOSE: 

COMPUTER 
CONFIGURATION: 

SUBROUTINES 
REQUIRED: 

STORAGE: 

SEL PROGRAM LIBRARY 

PROGRAM DESCRIPTION 

Catalog No. 310002B 

Paper Tape Reproducer/Verifier 

S. R. Brandt, SEL 

3 March 1967 

To reliably reproduce paper tape of any size, within a 
minimum amount of core storage. 

Any 810A computer; High Speed Paper Tape optional. 

None 

·" TIMING: 

146510 

N/A 

USE: 1. Load with Relocatable Loader 

2. Options 

/Vi~: 
S~S O - Input Option 

a. ,r.OFF - read from ASR-33 

w A -~~ti -J-k 2-~ 10 r-< 

w / ~ ~ ·-tP..ri, SNS 1 - Output Option 

12&E1 J rrgJ ill . 1 D D r T@p r 

~~~ ~~ a. OFF - punch on ASR-33 

~ , - ½~ Si l!!lli pman TT C D _Ii. . . 
}<eRCi~ -.~· AJ-..1b Above two switches may be used 1n any combination. 

' ~ ¾-~~ 
~ -1.P...e, f<'1'~ SNS 2 - ON to read source tape through continuously 
. , I wo<.eo (no stopping) to obtain accurate verification 

counts . 

A REGISTER - clear it and press start to re-verify 
a tape that did not verify correctly the first time. 

Relocatable Loader Relocatable Loader 0 rog. Counter 16060 
~-,-\·Accurn '2000 B·Accum 0 
f\fter Load Start At '2000 
Prog. Cntr. 

Prag. counter 16060 
A-Accum '2000 B·Accum O 
After Load Start At •2000 

Prog_o Cntr fj 
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3 . It is a requirement of this program that the input or 
source tape contain a stop code at the very end. Thi 
stop code consists of three (3) consecutive "colon" 
characters (full ASCII code 272). This stop code is 
reproduced into the new tape. 

4. Operating Procedure: 

a. Load the Tape Copy/Verify Program with relocat­
able loader. 

b. Set Sense Switches O and 1 as desired. 
c. Set Sense Switch 2 ON to read the original tape 

through to obtain verification counts. 
d. Ready the original tape on the appropriate device. 
e. Press START; tape will read through continuously 

until the Stop Code is encountered. 
f. Reset Sense Switch 2 to OFF. 
g. Ready the original tape again. 
h. Press START and new tape will be punched out; 

jrh s f 1 · g f 1 t J; t l p g I ~pare s 
'tq9rifi est' s tahth 0011@11 1 @&&1126 21f&e1 ~ginal 

taus is srN 1; gain st fbe same fQBPtri:aken 
"'~ aJtsnut J;r xna· o ? 1 J • g ]QQ'9frame 

..sa@ o:-rn srt s This u pj § iL t El J Cl 9 , I C rigi 
t.r If tJ t a @if@@ th@ &J 8 IIM ADY 
'Jar Yl!lft!Pfll ·11 t;p sJJt If tbs SQ?J t jj_sagree 
1;.P u qp "!NPUI IAfF P@il0 HOW 75Ff1FY" 

.at)f !] t If th·s GGC]]f§ thr ; t lbwly 
a 1 ca mpc a rebJtP to sJ r ±. 0211d Le, 
~ n t11me . 

i. Ready the newly punched tape on the reader and 
press START. The tape will re ad through con­
tinuously until the Stop Code is encountered and 
counts will be taken. If these counts agree with 
the counts taken from the original tape, the 
mes sage "NO ERR" types out. 

j. If tape does not verify, a mes sage as to the kind 
of error will type out, i.e., FR ERR for frame 
error or Tl ERR, T2 ERR etc. up to T8 ERR for 
from one to eight longitudinal track errors, or 
Al ERR, A2 ERR etc. up to A8 ERR, or B 1 ERR, 
B2 ERR, etc. up to B8 ERR for from one to six­
teen possible diagonal or bias count errors. 

A frame error occurs when the £ rame count has 
been reached and the character just read in was 
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METHOD: 

not the Stop Code. The other errors occur 
when any one of twenty-four different counts 
taken on the source tape disagrees with its 
corresponding count taken on the new tape 
during verification. 

k. If the tape did not verify correctly and it is 
desired to re-verify the tape, clear the A-register 
to all zeros and return to step f. 

1. To make another copy of the same original, return 
to step g. 

m. To copy a different tape return to step c. 

The source tape is first read in continuously with no 
stopping, until the stop code is reached. High Speed Tape 
Reader errors most commonly occur when the read opera­
tion is completed and the tape motion must come to an 
abrupt halt. If the tape does not stop quickly enough a 
frame can slip by the read station. Therefore, the tape 
is read through continuously to avoid this type of error and 
obtain accurate verification counts. These counts are 
taken as follows: as each character is read, one is added 
to an input frame count. Then, the eight character bits 
are added into eight longitudinal track counts, bit one in 
track count one, bit two in track count two, etc. The 
eight character bits are also added into eight arbitrarily 
defined 11A-Bias 1

' counts and eight 11 B-Bias'' counts, so that 
altogether the eight character bits are added into twenty-four 
separate counts, any given track bit adding into three 
different counts. ( The A and B Bias counts are explained 
subsequently.) When the stop code has been read in and 
counted, this phase is completed. 

The source tape is then read back in, a thousand characters 
at a time; as each character is read, it is shifted to the left 
and stored in a thousand word buffer. When the buffer is 
filled, it is then punched out. As each character is punched, 
one is added to a frame count and eight character bits 
are counted the same as above. When the Stop Code has 
been punched out, the two frame counts and the two sets of 
twenty-four counts are compared and appropriate messages 
issued. 

Once the output tape has been completed, it is verified 
by reading it back in and keeping a frame count plus 
another twenty-four counts, the same as above. Then, 
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when the Stop Code has been reached, the frame counts 
.(~ 

are compared and, if not equal, a frame error message lb.~,., 

issued. This will catch the adding or dropping of all-zero 
frames. If this check is passed, each of the original 
twenty-four counts is compared against its corresponding 
verify count. Each unequal comparison is noted via the 
typewriter. 

The A and B Bias counts are kept as follows: each A-Bias 
count has all eight track bits added to it every eight frames, 
one different track bit per frame and the pattern repeating 
again on every ninth frame. For example, A-Bias counter 
Al has successively added to it track bits 8, 7, 6, 5, 4, 
3, 2, 1, 8, 7, 6, ... etc. on down the tape. Counter A2 
begins with track bit 7, counter A3 with track bit 6, etc. 
to counter A8 beginning with track bit 1 . The B - Bias 
counters are kept the same, except that the progression 
of track bit order is reversed, i.e., counter B 1 has 
successively added to it track bits l, 2, 3, 4, 5, 6, 7, 
8, l, 2, 3, ... etc. By this method, any given bit on the 
tape is added into three different counts; which three 
particular counts out of the twenty-four depends upon the 
frame count. The purpose of these bias counts is to catch 
the dropping and adding of punches within the same trackQ 
which just the track counts alone would not detect. 
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0001 JOJOU JJUlJJJUO ~ t: L 

UUU2 U O u J lJ .J J U U U J u O -::-
UOU-3 uOJJU uJOOuJLJU -l:· cilJ-A TA~E C~Py/VE~IFY PR0G~AM 
0004 UUJOU J JU Ou JUU ·* * * * AJTH0~- 3.R. dRA~UT * * * 
U005 U O u J u J J O U J ~J U U -~ 
trO"Ot>·---aouftu ··z;11 uo 11 ..s s TR T LAA A 1 =>1 * 0 ICK UP I\JSTRuc- At 0 r,,r····· 
0007 JOJJl J.JLSu4UO s \J~ J * I I\J P U T 0 P T I 0 N S w I T C H 
0008 UUUJ!'.'. 11 lOUOub dRLJ *+4 
0009 UOJJj JJljUlU1 CELJ 1 ' t.J * Stl~CT AS~-J3 R~AOER ~~UE 
0010 UOU04 JJU~l4JUO UATA '4JOJ 
0011 OOLJJ:, lllUJCJll dRu *+4 

-----oo-i-2--"utrtr J"'O · ""j J1.",1 u 1 U 2 CELJ 2, ,.J * ENA8L~ HS~T REAUfq-
U01J OOUJ/ JJUUlJOO tJ A f A. 'l]UJ 
0014 DUulU J:::>UOJJUl AMA =1 * CHANGt T0 AIP 2,W 
UOl:> OOLJll u-51ULJ:::>U2 STA A 1 => * ST0RE IN ~EAU SU3RTNE. 
0016 JOU1i ullOU714 LAA A ii => 1 * ~ICK UP l\JSTRUC- A0P 1,~ 
0017 OOUl.j uJljJ401 SNS 1 * 0UTPuT 0~TI0N SWITCH 
001~ 0 0 U 14 T1-l"Ut.1tt1·6 BRU *+2 -- -·-· - -·-•··-· . - - -----·--· --- . -- -- ··-·. -·- .. ~ -- ----· 

0019 uOJ 1? l 1 lOJOt:'.1 tHU !I-+ 4 
0020 UOUlb JJ15JlU2 CEU 2,l'J * TURN 0N HSPT PUNCH 
0021 JOUl/ JJJ040Ll0 OATA. •4JuJ 
Lt'022 OOU2U J:>UOJUU1 AMA =1 * CHANGt T0 A~P 2,W 
0023 LJOU21 J31Uu::>U::> STA A /J ::J * ST0RE IN JUNCH SUdRT~E. 
~--uutrtz u~1-_,vttu? SN::, 2 
0025 uOU2-.S lllUJJ~:5 d~U *+2 
U-026 JOJ24 111UU1jJ t;RU ST "i ~ 
OO;U uUiJ-2? J-20///46 LtsA =-26 
002a J002b JJUUUJU3 CLA 
00i29 00LJ21 U5 ?Uu?o-5 STA ·H+26,1 * R~SET MASTFR VERIFIC, :0U~TS 
dfr-jt}-···-·-uuttjtJ· tJ~ UlhJ O C- b i~S 
00-51 JOU-51 111UU0c'.7 d~u *-2 
0032 00U3~ ulU////0 LAA =-':S 
UOS3 JUu5,) ~-'S1Uu/lU ~TA -1L01 
00-54 J U U ,j 4 lL.Sl CJU / 11 STA -lL02 
LJOS? UOJ3? lc'.1Uu:::>J1 s ;J tj ~ t: 4 U 

· ----· .. -- ·o--o 0 6 · uou ,16 JJUOUJc'2 SAL 
U0-57 JL)U5/ lll 1JLJJ~1 d~J *+ .s 
(JQjij JOU4U illUUJj'J d~u *- 3 
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0039 00041 12100,01 
0040 OOU4~ JJ001016 

-rro-zrr-· -uou4 0·- I 4T□ o j 31 
0042 00044 1110U046 
U04s--·uou4 s·- · r 4T o o :> s 2 
0044 00046 U5100/12 
0045 0004/ 02077770 
0046 OOu5U JJUOU0~4 
o-o-ir;-- -oou5 r· rzr:> uos 4 3 
0048 U0U?2 U00UU0S3 
uu-~""9----- JUU-5 3 Ju oo o 116 

S T R I S P d - -~E A·u -- - . - .. -
LSL 8 
IMS ~F 
dRU *+2 
IMS ~F+l 
ST A Tt: '1P 

---·--c 37r-· ·-=-.;. 8 . 

0UTb SAP 
IM:i ~T1+3,1 
N~P 
LSL 1 

00~0 00054 UJOOU026 I8S 

Catalog No_. 310002B 

. --------··------··---------'--------------------

* INCR~NT I~PUT FRAME C~T 

* ADD INT0 8 L0NGITUDINAL TRACK C0UNTS 
* F0R ~VFL0 

0051 ooo::>5 11100050 ----~u·------i·uro· -----. · - ·-·- ·· -·--·- · -
0052 00056 ulU///70 LAA =-8 
0 0 :> 3 0 0 0 :, / -J31 ffO 6 64 S T A L 0 2' P 

0054 OOU60 01100712 LAA TcVi~ 
00::,5 O0uor-~ozruo7lO LBA HL D 1 
0056 00062 U00000~4 ~T1A SAP 
0 0 5 7 0 0 0 6 3 14 :> 0 0? 5 3 ~--·~T-H3 ~ r·· - .. ·--- ____ * ___ ADU~ A- 3 I AS C NT S 
0058 00064 00000003 N0P *' F0R 0VFL0 
00::,9 000 o5-LJ01JOIT1 r6 -- -LS L 1 
0060 OOU66 14100664 IMS L~~p 
0061 00067 lll00UTI ____ - aRu *+2 
0062 OOU/0 111000/5 dRU ~T2A 
0063 00071 00000026 IB~ ·-·-------- -·-·· ·-

0064 00072 11100062 tiRU ~TlA 
0065 -u0u7~-02U77770 LBA =-8 
0066 00074 lllOU062 8RLJ ;1 T 1 A 
0067 urruT?·-·cr4rrru71D ·0T2 A ST cl --fLD1 
0068 OOU76 ul0//770 LAA =-8 
0069 00077 03100664 -STA - . C02JP ····-·--- -·- ·····-. ·------------------------------------------
0070 00100 U~lOU/11 LBA fiL iJ~ 

------uuTr - ·oor-01 00000026 !BS 
0072 JOlJ~ 1110U104 lj R LJ *+2 

---·-uu73· 00103 ·u2011110 LBA =-8 
0074 uo1O4 u41uu111 STo '1LiJ2 
007, 001 O?J"T 100712 -- · -- rA A TE:'1P --·•···-•····· ··•··--•··. - -------------------

0076 0010b JOUOU0~4 0T1d SA~ 
0077- 0010/ 14jQUj63 I :-1 S ~d8+3,1 * ADD T0 8-dlAS CNTS 

r.,.-. .. \ 

,) ---· •·· -· ... ·----- . ------------ __ () _____________ .. 
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U078 00110 dOOUUQj3 
0079 00111 UJOU0116 

---------oo"t>O----oort"t 1A1·ouo b 4 
0081 U011J llluU115 

--------omrz--- uu114· 11100121 

0083 0011? JJUOU0~6 
0084 00116 Lli1JUTU6 
0085 0011/ U2U//770 
ouao··---- 00-120 r1100106 
U087 00121 UlluU/12 

---------ucra8- - 00122 r5100~63 
0089 0012j 11100125 
0090 00124 11100130 
U091 0012? ul0///75 
0 0 9 2 0 0 I 2 6 -·u31 0 U 61 6 -
0093 00127 11100041 
0094 UUT3U- T4"10U616 - ---
0095 00131 1110U041 

T<;fW ---- - - - ---- -

LSL 1 
IMS L1al1P 
8RU *+2 
i:3RU *+5 
l8S 
BRu- -.. ·-~ T 1 cf". 

Lt3A =-8 
BRU 2H1B 
LAA Tt:"1P 
CMA ST2'P 
clRU *+2 

Catalog No. 310002B 

-- -- ---- ..... "* ·-r11fi••·2tvr-t1r---

* CHK F0R C~L0N CHARAC. 

ffR•~--:i;-q------ ------------·-···•-------··--··-------------------------------------------------
L A A =-3 
STA SC\JT 
clRLJ ST~l 
IMS SC\JT 
8RU ST~l RCT _____ _ 

0096 00132 OOODOOUO 
0097 00133 U?U///45 
UOVB----uar3""4 --·-ocmoooo 3 

STR~ U3A =-27 

0099 0013? U3~0U616 
o 1 o o -urrrso··-uuuu ou 2 6 
U101 00137 111ULllJ5 
010~ 00140 DllOU/Ul 
0103 00141 JjlOOi12 
01.""U1J------uorii-2··-uro7117 o 
0105 00143 U5100/10 

-----------0-1--c,t, --- oo-rzt---zr--:rsro-o 111 
U107 0014? 00000003 
010~ 00146 0~077160 
0109 0014/ 12100?04 

---------01-i1J----o-01--, 0 DD U-0 U O ~ 6 
0111 00151 11100147 

---------111-r2- 00152 12100:>01 
0113 0015j uJUUULl~2 

------ ----i::rt1. 4 o o 1 :::> q---rr-ro-u-1..., ·t, -- - --

u115 0015? 111uu1~2 
0116 U01S6 J~U/bQjQ 

-- ··-----·-··-. -------- . -~~ .• -··-. 

CLA 
STA VF+27,1 
IBS 
8RLJ *-2 

7:-u·-~---:--· - . 
STA ~Uf3 
LAA =-8 
STA ~L01 
STA HL02 
CLA 

-ra1t··--=~-w-11-------
s Pd C>NCrl 
IBS 
dRU *-2 
SPd ~t::AO 
SAL 

--- 8RU *+2 

clRu *-3 
U:3A =-1000 

* ~UN 0UT Lt:AUE~ 

* ~EAD LEADi:R 

------------- ----------- ---
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o 117 u1Jn·r-·-in-u-0nr4· ··-----------mr-a· - 1""1:,-2 
0118 00160 0J00U02b INP4 I8S 

. - -- - --01. P) U O 1 6 1 111 o U 1 6 3 8 R LJ I ,'J => 1 
U120 0016~ 1110U2U1 dRU 0UT1 

----·orzr- -nrrro3 121 0U?0 1 I NP 1 SP d ~ t: AD 
0122 00164 JJU01016 INP~ LSL 8 
o 12 5 o o J. o 5 o 3 5 u 2 5 6 5 s n----s-u-r-+1uno·, 1 
0124 00166 1?1006b3 CMA ST~P 
o-rzs----ouro7· rr1ou111 BRu *+2 
0126 0017U lllOUl/4 8RU *+4 
012 7 UU17r DTO 7 7 7 75 . LA A = - 3 
U128 0017~ 03100616 STA SCNT 

Catalog No. 310002B 

* Rl::AD A FRAME 

* CrlK F0R C~L0N CHARAC. 

o 12 9 a o t 7 3 111 o a 10 o a Ra Trr=nr ·----- · - ·· · -- ·-••· · ··•-·-·· ··-·---~-----
013 o 00174 1410U616 IM~ sc~r * CHK F0R 3 C0NSECUTIVE C0L~N CrlARACS. 

---irrn 00175 TITffOTbD BRU . IN=>4 
0132 Q017b 01102670 LAA N0° * SNS 3 0N- FIX T0 END C0°YING 
0133 00177--u3TOD'Zl2 - - STA 0LJT 3 
0134 oo~ou 04100105 ST~ TM~1 * C0NTR0LS INC0MPLETE 3u~FE~ wHEN PUNCHING 
a 13 5 o a 2 o 1 o 1 a 7 6 o 3 a 0 o , 1 c A A = - 1 o mr --· · · 
0136 00~0~ Ujl0~667 STA IR1 

---0~1 ~3 ~7 --UU-Zff3 -· oznr20 67 - ·0 UT 2 LB A I R 1 . 
0138 00~04 ul?0~665 LAA au~+1000,1 * F~TCH NEXT CHARACTER 
0139 UUt:'.U? TZIUU5'04 SP8 ;:>NCH * PUNCH A F1AME 
0140 Q0~06 14100?b3 IMS VF 
Oi41 00207 11100211 BRO *+2 - . 
0142 0021U 1410U?64 IMS VF+l 

---0-1~4.,_..3,___· 1Jtr21:r-i-zrou422 SPH VFCT 
0144 00~12 111ou220 0UT6 BRU ~UT4 

--·--0145---uu~urru 2 6 67 ··- LA A- 1 R 1 * SEE IF D0 \JE PR 0CESS r\JG. T NC0MPLETE BVFTER - -
0146 00214 06100705 SMA TM 0 1 
0147 0021? OOOOOJ22 SAZ ·-------·· -· . 
0148 00~16 1110U220 8RU 

-- --------01. ~-g- --- ·u OZIT TTrn 0 2 2 4 8 RU 
01~0 00~2U 1410~667 0UT4 IMS 
0·151- - 00221 11100203 t3RJ 
01~2 00~2~ J20/6QjQ LBA 

*+2 
2JLJT5 
IR1 
aJT2 
=-10JO 

015 3 0 0 2 2 3 111 0 OT~--- .. ·-·· .... HR u-- . . I N:JI 
01~4 00i24 J20//4/0 0UT? LBA =-2JJ 
0155 00225 QJ000003 CLA 

* BUFFER EXrlAuSTEU 
•-·· - -···-•s'••··-- ··-·---- ------···----·--- -------

/ 
.. - •·-··· -~- -~-- -- -~---·----~----- \, 



~ age 5 of 15 Catalog No. 310002B J 

0156 00~20 12100:.>04 -~---- ~-~-ff - · --- -·· ·lf- ----rRAn~------------- -

01~7 00~21 uJOUUJ~6 18S 
--01~-a out-s-o 11-1002~6 Bqu *-2 

01S9 00~31 J11UJ?b3 LAA Vr 
- --- -or6-0- --· -au 2 3 2 . 1 51 0 U j .3 1 CM A ~ F * VERIFY IN~UT TAPE 

Olbl 00~3j 1110U242 ~~0 E~~l 
o 16 2 o o ~ 111 o o 2 s 6 B1Zo--·* ·+2-- -· ··· --
0163 00~3? 1110U~42 ~RU ER~l 

--------o-ro-it··-- 0 O~Sb U 110 U? b 4 LA A VF+ 1 
0165 00~3/ 151UU?j2 CMA ~F+l 

------·· --uroo -- 002"lf D 1110 U 2 4 2 BR U * + 2 
0167 00~41 11100~?4 BRU CH~l 
01 o 8 0 0 z 4 ~ 1210 0 J ~ 3 t:: RR 1 SP o·---e rtt-r··--· - --- ---·· --- -------------·· · - -----------
0169 00~4j U~U//763 LBA =-13 
-o-r,o--- DDz-4"4- iJT50 0 6 61 LA A "-1 S G 2 + 13, 1 
0171 00~4? JOl/0101 A0P 1,~ 

- ------or7-z-- -002"4 b J00-01016 - LS L 8 
0173 00~47 001/0101 A0P 1,~ 
017 4 o o 2, o o o o o a o 2 6 11:ts-------· ·--------- -----·-··-------· 

0175 00~51 11100~44 8Ru *-? 
---·- ---------o-i.75·---- UD Z3Z · rzro O 5 2 3 SP B CR L F 

0177 00~5j 11100j?1 8RU HALT-1 
------l.1Tta----0-02"5·4·-1.-z-ruu 3 65 CH K 1 SP tj CH-< 

0179 00~5? U110U615 LAA ECNT 
OHW oo~,o JOOCJ00~2 SAZ -------··-·---··· ··- · ---- --

0181 00~?/ 1110U~42 8RU EK~l 
tll-a-2 -- 0-0-zt>O lJ0rsu-4 01 SNS 1 
0183 00~61 111UU2b3 8RU *+2 

----on,4-- ---ouzo-z- 1T1U02 75 dRU PA ...JS 
018~ 00~6j 1210U?~J SP~ CRLF 
otr,6 00204 o~u, i no urn·--~-;;_-a------------· · -· -------------------------------------------------
0187 00~6? U1?00644 LAA HMSG+8,1 

-o-it58 u0~66 ua1-1u1u1 A0P 1, tJ * ~ESSAGE- "RE:AlJY T0 V~RIF'Y" 
0189 00~6/ JJU01016 LSL d 

-- -o 1 9 0 0 0 2 7 0 i.J J 1 7 U 1 0 1 A 0 P 1 , 'IJ 
0191 00~71 UJOOUO~b !BS 

- -----ttt""9"~-00-cr~ -·--r1~-0"'5- · · - --· --· - arttt ·· · {t ·..;.·-, · · .. ·----·--·--• ·• -·--------------------------·-----------
0193 00~7~ JJljU1U2 CEJ 2,~ 
0194 00~74 JOOO~UUO DATA '2000 

-·- . - ···-·•··--- - ···-·--···----·--------------------------------
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OTV5 0 0 2 7 5 u JOO O O rru-nw·S-HL T. - -- --· 
0196 00~76 00000000 * 

---------------------------------------------------
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SY STEMS ENGINEERING LABOR A TORIES PROGRAM LIBRARY 
SOFTWARE DESCRIPTION 

CATALOG NO. 393007B 

DATE: 30 March 1972 

PROGRAM TIT LE: 81 0A/B Variable Base Register Checkout Program 

PURPOSE: To provide a test of the operation of the variable base 
register with the following instructions: LAA, STA, LBA, 
STB, AMA, AMB, SMA, CMA, IMS, and Store VBR. 

CONFIGURATION: SYSTEMS 810A/B With Variable Base Register 

SOFT\\T ARE ENVIRONMENT: Stand-Alone 

PROGRAM LANGUAGE: 810A/B Assembly Language 

SIZE: 630
8 
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SYSTEMS 393007B 

REASON FOR CHANGE: ( 1) To provide a correctly printed error 
message; 

USE: 

(2) To remove an extraneous branch that 
occasionally caused program failure. 

( 1) Load the program into memory using the Standard 
Load/Dump Package (Catalog Number 300001) 

(2) Enter the starting location of the program ( '02005) 
into the program counter. 

( 3) Depress ST ART on the console. 

( 4) The program will output "VBR TEST'' to the teletype­
writer. 

(5) Set the console switches \Vhich will determine whether 
a typeout or tight loop is needed when an error is detected. 

(6) Depress Start on the console. 

METHOD: 

jcoNSOLE SWITCH SETTINGS I 

SET - The program will not output any messages when an error 
is detected. 

RESET - When an error is detected, the program will output the 
instruction in error and the current bit status of the 
Variable Base Register. 

Switch Two 

S:ST - The program will continue to cycle in the test which generated 
the error. To eliminate the typeout of errors, sense switch 
zero should be set. Otherwise, the program will output the 
error message for the unsuccessful test. 

RESET - If an error is detected, the program will not remain in a 
tight loop executing the instructions which generated the 
error. 
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SYSTEMS 393007B 

Switch Three 

SET - The program will print the number of successful cycles 
which were completed by the program. 

RESET - Upon the completion of a successful cycle, the program 
will output to the teletype the following mess age: 

USAGE: 

SUCCESSFUL CYCLES XXX 

where XXX equals the octal number of complete 
error free cycles. 

The program is designed to perform all tests listed below into each map 
up to the maximum memory map. 

jTest One I 
Indirect Test 

The program will verify that the indirect instruction will not 
be modified by the contents of the VBR. The starting and 
ending test locations are 1207 3- 12117. 

jTest Two/ 

Load A-Accumulator 

Zero will be stored into location zero modified by the value in 
the index register. The data in the index register should be 
equal to the value of the VBR. The program will store 1 10101 
into location zero modified by the index register. The program 
will then perform a load A-Accumulator from the location specified 
by the bits in the variable base register appended to the least 
significant 9 bits of the program counter. The data value of the 
A-Accumulator should be 1 010101. The starting and ending locations 
of the test are '2120- 1 2136. 
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SYSTEMS 393007B 

jTest Three 

Store A-Accumulator 

The program will store '010101 into the location specified by 
the contents of the VBR plus the least significant 9 bits of the 
program counter. The program will then add the contents of 
the previously stored memory location to the A..:.Accumulator 
using the same VBR data in the index register. The contents 
of the A-Accumulator should equal '020202. The starting and 
ending locations of the program are '2137- '2155. 

I Test Four I 

Load B-Accumulator 

The program will perform a Load B-Accumulator from the 
location specified by the bits in the variable base register 
appended to the least significant 9 bits of the program counter. 
The program will then add '010101 to the A-Accumulator. The 
value in the A-Accumulator should equal 1020202. The starting 
and ending locations of the test are '2156- 1 2172. 

/Test Five! 

Store B-Accumulator 

The program will perform a Store B-Accumulator into the location 
specified by the bits in the variable base register. The constant 
will then be loaded into the A-Accumulator and the data from the 
stored location will be added to the accumulator. The value of the 
A-Accumulator should equal '020202. The starting location of the 
test is 1 2173- 12210. 

!Test Six j 

Add Memory to A-Accumulator 

The data value of '010101 will be stored in location zero modified 
by the contents of the ind-ex register. The index register data and 
the VBR data should be equal. The program will then add memory 
to the A-Accumulator using loc a~ion zero modified by the contents 
of the VBR. The data value of A should be '020202. The starting 
and ending locations of the test are '2211- '2 22 7. 
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SYSTEMS 393007B 

jTest Seven 

Add Memory to B-Accumulator 

The data value of '010101 will be stored in location zero modified 
by the contents of the index register. The data in the index register 
and the VBR should be equal. The B-Accumulator will then be set 
to '010101. The program will then add memory to the B-Accumulator 
using location zero modified by the contents of the VBR. The data in 
the B-Accumulator should equal '020202. The starting and ending 
locations of the test are 1 2230-'2250. 

!Test Eight l 

Subtract Memory From A-Accumulator 

The data value of '010101 will be stored in location -zero modified 
by the contents of the index register. The data in the index register 
and the VBR should be equal. The A-Accumulator will then be set 
to '020202. 

The program will Subtract Memory from the A-Accumulator using 
location zero modified by the contents of the VBR. The data in the 
A-Accumulator should equal '010101. The starting and ending 
locations of the test are '2251- 12270. 

!Test Nine I 

Compare Memory To A-Accumulator 

The data value of 1 010101 will be stored in location zero modified 
by the contents of the index register. The data in the index register 
and the VBR should be equal. The program will then compare memory 
to the A-Accumulator. The memory location specified in the CMA will 
be zero modified by the contents of the VBR. The data in the A-Accum­
ulator should equal '010101. The starting and ending locations of the 
program are '2271- 12306. 

\Test Ten j 

Increment Memory and Skip Test 

The data value of '010101 will be stored in location zero modified 
by the contents of the index register. The data in the index register 
and the VBR should be equal. The data previously stored will be 
incremented by one using the VBR as a modifier. The contents of 
the A"'Accumulator will be added by one and a comparison made to 

the data using location zero modified by the contents of the B register. 
The starting and ending location of the test are 12307- 12326. 
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SYSTEMS 393007B 

!Test Eleven I 
Transfer Variable Base Register To B-Accumulator 

The variable base register will be transferred to the B-Accumulator 
and a comparison will be made to the temporary core storage. location 
or the VBR. The starting and ending locations of the test are 12327-
12341. 

\vBR Console Display 

The VBR register may be displayed during the execution of any test 
to visually verify that the VBR contents are equal to the B register, 
as follows: 

• HALT the computer. 

• Place the PROGRAM HALT switch in the raised position. 

• Set a program stop via control switches to '2124. 

• Raise the program counter ENTER switch. 

• Depress ST ART on the console. 

For each program cycle, the contents of the VBR and the index register 
will be incremented by one. To continuously cycle the program, place 
the program HALT switch in the center position. 
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SYSTEMS 393007B 

jError Detection I 
The following messages will be output to the teletypewriter when 
an error condition is detected. Error output is applicable to all 
tests: 

IND ERROR VBR BIT XXXXXX 
LAA ERROR VBR BIT XXXXXX 
ST A ERROR VBR BIT XXXXXX 
LBA ERROR VBR BIT XXXXXX 
STB ERROR VBR BIT XXXXXX 
AMA ERROR VBR BIT XXXXXX 
AMB ERROR VBR BIT XXXXXX 
SMA ERROR VBR BIT XXXXXX 
CMA ERROR VBR BIT XXXXXX 
IMS ERROR VBR BIT XXXXXX 
TXB ERROR VER BIT XXXXXX 

XXXXXX will represent the expected contents of the variable base 
register. The program may be placed into a tight loop by setting 
console switch 2. The contents of the VBR may be visually observed 
by raising the program counter ENTER switch. 
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VAR I ABLE BASE, REG I STER CHECK0UT PR0GRAM Ol/30/72 CATAL0G a 393007B. 
00003 .. SEL 
00004 00000 00000000 VAR1 lll ... 

--.. 0000, 00001 00000000 VAR2 !l! •• 
I ootti 00002 35500003 INDT D~C• INDC 

ooh 00003 35400001 tNDC DAC VAR2 
,,.-- 00008 02005 70002005 0RG •2005 BEGIN VBR TEST 

00009 02005 12102613 SPB CR0 
00010 02006 12102535 SPB DPHD 0UT PUT TEST NAME 
00-011 02007 35402444 DAC LU /, ....... 

00012 02010 Oll000004 DATA 4 
00013 02011 0210-2425 LBA en2 
00014 02012 01102426 SRCH LAA NEG1 
00015 02013 03400000 STA 0,1 
00016 02014 01400000 LU 0,1 
00017 02015 00000022 SU 
00018 02016 11102020 BRU ••2 
00019 02017 11102024 BRU .. , 
00020 02020 16102425 AMB 81T2 ,:; 00021 02021 00000004 TBA 
00022 02022 00000023 SAN ,oou ·uo23 11102012 BRU SRCH 

C 009!4 q.2024 16102427 AMB NH.AP ~ 

00025 02025 04102342 ST8 MAX 

C 
00026 02026 01102421 LU C0N3 
00027 02027 03102473 STA CYCT 
Q0028·; . .f201.0 01.102423 XYQ LAA N1K 

~ ., roo . ♦2011 03102◄ 61 STA LU 
L ."1":: · ·0010 · o·an2 0000.00·03 CLA CLEA.A ERRIIJR F'LAG 

10031. 02033 03102434 STA ERf'L ·1 

00032 0203◄ 02102424 0UT LBA STRT L0AD B WITH STARTING M0Dlf'IER ,_, 00033 02035 00000042 TRAN TBV TBV, TRANSF'ER M00IF'JER T0 VBR 
00034 02036 04102440 STB ·SAVB SAVE M0DIF'IER 
00035 Of037 12102072 SPB T-EST G~ Te TEST R0UTINE ,__. 00036 02040 021024 ◄ 0 LBA SAVB 
00037 02041 16102343 AMB 0NTA 
00038 02042 04102440 STB SAVB INCREMENT TEMP ST0RAGE 0F' VBR 

\_, 00039 Ol043 01102342 LAA MAX MAX C0UNT F'0R VBR 
00040 U044 15102440 CMA SAVB C0MPARE T0 PRESENT VBR C0NTENTS 
00041 tf045 1110205·1 BRU eJKK 

'-· to042 02()46 00000033 Nf/JP 
00043 02047 02102440 LBA SA\#8 
00044 02050 11102035 BRU TRAN 
00045 02051 01102434 0KK LAA ERF'L ERR0R F'LAG CHECK 
00046 02052 00000022 SAl 
00047 02053 11102032 BRU fZ!UT•2 ..__. 00048 02054 14102461 JMS L0J 
00049 02055 11102032 BRU XY0+2 
00050 02056 00130403 SNS 3 
00051 02057 11102061 BRU ••2 
00052 02060 11102067 BRU ••7 
00053 02061 12102613 SPB CR0 
00054 02062 12102535 SPB DP.1-lD 0UTPUT SUCCESSF'UL CYCLES 
00055 02063 35402450 OAC L02 
00056 02064 00000011 DATA 9 

I\J~. 0 



VARIABLE BASE' REGISTER CHECK0UT PR0GRAM 03/30/72 CAT.AL0G: 3930078 
00057 02065 12102563 SPB CY0T 0UTPUT CYCLE C0UNT 
00058 02066 35402473 DAC CYCT IN 0CTAL 

_.---, 00059 02067 14102473 IMS CYCT 
00060 02070 00000033 N0P •B -
00061 02071 11102030 BRU XYQ 

,--. 00062 02072 00000000 TEST ill •• 
00063 ••••••••••• IND 
00064 02073 02102440 INDV LBA SAVB 

r-.. 00065 020.14 01102430 LAA INDX•2 
00066 0201, 05102440 AMA SAVB. 
00067 02076 03400002 STA 2,1 

r---. 00068 02017 01102431 LAA INDX•1 
00069 02100 05102440 AMA SAVB 
00070 02101 03400003 STA 3,1 
00071 02102 0110241? LU C0N1 
00012 02103 03400001· STA 1,l 
00073 02104 00000003 CLA 
00074 02105 00000005 TAB 
00075 02106 01600002 LAh 2, t 
00076 02107 15102 ◄ 17 CMA C0Nl 
00017 02110 11102113 BRU ••3 
00078" 02111 11102120 BRU LA~V G0 T0 L0AD A TEST 
00079 02112 11102113 BRU ••t 

C-
00080 02113 01102474 LU INO 
00081 02114 03102462 STA L04 
00082 ., 02115 12102344 SPB ERR 

IS SENSE 2 ser IF TIGHT L00P IS NEEDED RESET ~S1 OOOH ,:ouu 00130402 SNS 2 
___,, oooa, 02117 11102073 BRU INDV YES REPEAT TEST ·oau, ••••••••••• L,AA ·, 

C 
00086 02120 00000003 LAAV CLA LUO A TEST 
0008? 02121 03400000 STA 0,1 
00088 D2122 02102440 LBA ·s·Ave 
00089 02123 01102417 LAA ·c0N1 

l- 00090 021i• 03400000 STA 0,1 
00091 02125 01100000 LAA VAR1 L0AD A rR0M VARIABLE 
00092 02126 15102417 CMA C0N1 -- 00093 02127 11102132 BRU ••3 ERR0R 
00094 02130 11102137 BRU STAV ST0RE A TEST 
00095 02131 111021,.32 BRU ••1 ERR0R ..__, 00096 02132 01102477 LAA LAA 
00097 02133 03102462 STA L04 
00098 02134 12102344 SPB f;RR 
00099 02135 00130402 SNS 2 SENSE TW0 SET 
00100 02136 11102120 BRU LAAV REPEAT L0AD .A TEST RESET 0NE F0R TIGHT L00P 
00101 *********** STA 
00102 02137 02102440 STAV LBA SAVB 
00103 02140 00000003 CLA 
00104 02141 03400000 STA 0,1 
00105 02142 01102417 LAA C0N1 L0AD A FR0M FIRST C0NSTANT L0CATI0N 
00106 02143 03100000 STA VAR1 ST0RE A IN VARIABLE L0CATI0N 
00107 02144 05400000 AMA 0,1 
00108 02145 15102420 CMA C0N2 C0MPARE T0 SEC0ND C0NSTANT L0CAT10N 
00109 0?146 11102151 BRU ... 3 ERR0R 
00110 02147 11102156 BRU LBAV CHECK LBA INSTRUCTI0N 
00111 l.l?150 11102151 BRU * ♦ 1 ERR0R 



r-

,r--. 

,.--... 

1-·-

L· 

·-

00112 02151 
00113 02152 
ooiu . 021,.3 
00115 0U5.4 
00116 02155 
00117 
00118 
00119 
00·-120 
00121 
00122 
00123 
00124 
00125 
00126 
00127 
00128 
00129 
00130 
00131 
0013.2 
00133 
00184 
00135 
001U 
001J7 oone 
00119 
00140 
00141 
001 ◄ 2 
001 ◄ 3 
0014◄ 
0010 
001 ◄ 6 
00147 

021~6 
oi1s1 
02160 
02161 
02162 
02163 
02164 
02165 
02166 
0U67 
02170 
02171 
02172 

02173 
02174 
02115 
02176 
02177 
02200 
n2o·i 
62202 
022n 
02204 
02205 
0220.6 
01207 
02210 

0·2211 
02212 

o __ --~- 2_ 1_ 3. oi2u 
IH15 
'Of216 
02217 
02220 
02221 
.02222 
02223 
02224 
02225 
02226 
02227 

·01102502 
03102462 
12102344 
00130402 
11102t37 

02100000 
00000004 
02102440 
05400000 
15102420 
11102166 
11102173 
11102166 
01102505 
03102462 
121023 ◄ 4 
00130402 
11102156 

02102417 
04100000 
02102440 
01102417 
05400000 
15102420 
11102204 
11102211 
11102204 
01102510 
03102462 
12102344 
00130402 
11102173 

00000003 
03100000 
021oi◄◄ o 
0110241'7 
03400000 
05100000 
15102420 
11102223 
11102230 
11102223 
01102513 
03102462 
12102344 
00130402 
11102?11 

LAA 
STA 
SPB 
S'NS 
BRU 

VARIABLE 
STA 
L04 
ERR 
2 
SUV 

••••••••••• l,.BA 
LBAV LBA VAR1 

TBA 
LBA 
AMA 
CMA 
BRU 
BRU 

SAVB 
0,1 
C0N2 
••3 
STSV 

BRU - ♦ 1 
LAA LBA 
STA L121f 
SPB ERR 
SNS 2 
BRU LBAV 

••••••••••• ST.B 
STBV LBA CeJNl 

ST8 VAR1 
LBA SAVB 
LAA C0N1 
AMA O,l 
CMA C0N2 
BRU - ♦ J 
BRU AMAV 
BRU - ♦ 1 
LAA STB 
STA Lr04 
SPB ·ERR 
SNS 2 
BRU STBV 

••••••••••• AMA 
AMAV CLA 

STA 
LBA 
LAA 
STA 
AMA 
CMA 

VARf­
SAVB 
C0N1 
0,1 
VAR1 
C0N2 

BRU .+3 
BRU AMBV 
BRU 
LAA 
STA 
SPB 
SNS 
8RU 

••1 
AMA 
L04 
ERR 
2 
AMAV 

00148 
0010 
OU'8 
&0111 
()01'2 
00153 
00154 
00155 
00156 
00157 
00158 
00159 
00160 
00161 
00162 
00163 
00164 
00165 
00166 

*********** AMA 
02230 00000003 AMBV CLA 

;-, 
I\ ) 

02231 03100000 STA VAR1 
02232 02102440 L8A SAVA 
02233 01102417 LAA C0N1 

BASE REGISTER CHECK0UT PR0GRAM 03/30/72 CATAL0G: 3930079 

SENSE TW0 SET 
YES REPEAT ST0RE A TEST RESET 0NE f0R TIGHT L00P 

VARIABLE L0CATI0N 

ERR0R 
G0 T0 ST0RE B TEST 
ERR0R 

REPEAT TEST RESET SENSE 0NE f0R TIGHT L00P 

ST0RE B TEST 

C0MPARE VARIABLE T0 C0NSTANT 
ERR0R 
ADO MEM0RY T0 A TEST 
ERR0R 

seNSE TW0 SET 
· 'REPEAT ST0RE B TEST RESET 0NE F0R TIGHT L00P 

ADO MEM0RY T0 A TEST 

D0 A VARIABLE ADO T0 A 

ERR0R 
G0 T0 NEXT TEST ADD MEM0RY T0 8 
ERR0R 

Is· SENSE TW0 SET 
REPEAT TEST 

ADD MEM0RY T0 8 TEST 

\") 0 
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00167 
00168 
00169 
00170 
00171 
00172 
00173 
00114 
00·175 
00116 
00117 
00178 
00179 
00180 
00181 
00182 
00183 
00184 
00185 
00186 
00187 
00188 
00189 
00190 
00191. rua _,. u,, 
oou~ 
0019' 
00196 
00197 
00198 
00199 
00200 
00201 
00202 
00203 
0020'4 
0020, 
00206 
00207 
00208 
00209 
00210 
00211 
00212 
00213 
00214 
00215 
00216 
00217 
00218 
00219 
OG22P 
00221 

_) 

VARIABLE BASE REGISTER CHECK0UT PR0GRAM 03/30/72 CATAL0G = 3930078 
02234 03400000 STA 0' s. 
02235 02102417 LBA C0Nl 
02236 16100000 AMB VARl D0 A VARIABLE ADD T0 B 
02237 0000000 ◄ TBA 
02240 U102420 CMA Cl1JN2 
02241 11102244 BRU ••3 ERR0R 
02242 11102251 BRU SMAV G0 T0 SUBTRACT MEM0RY VR0M A TEST 
02243 11102244 BRU •+1 ERR0R 
02244 01102516 LAA AMB 
02245 03102462 STA LU 
02246 12102344 SPB ERR 
02247 00130402 SNS 2 SENSE TWIil SET 
02250 11102230 BRU AMBV REPEAT ADD MEM0RY T0 A RESET 0NE r0R TIGHT L00P 

••••••••••• SMA 
02251 00000003 SMAY CLA SUBTRACT MEM0RY fR0M A 
02252 03100000 STA VARl 
02253 021024 ◄ 0 LBA SAVB 
02254 01102417 LAA C0N1 
02255 03400000 STA 0,1 
02256 01102420 LAA C0N2 
02257 06100000 SMA VAR1 SUBTRACT MEMIRY 
02260 15102417 CMA C0N1 C0MPARE Tl CBNSTANT 
02261 1110226• BRU ••3 ERR0R 
02262 11102271 BRU CH.AV G0 T0 C0MPARE MEM0RY T0 A TEST 
02~6;s 11102264 BRU ••1 ERR0R 
U264 01102s21 LU SM4 
·ota" 0310202 STA L"4 
02266 12102344 SPB ERR 
02267 00130-402 SNS 2 
02270 11102251 BRU SMAV 

•••••••••~• CMA 
02271 00000003 CMAV CLA C0MPARE MEM0RY T0 A TEST 
02272 03100000 STA VAR1 
02273 02102440 LBA SAVB 
02274 01102417 LAA C0N1 
02275 03400000 STA 0,1 
02276 15100000 CMA VAR1 
02217 11102302 BRU ••J ERR0R. 
02300 11102307 BRU - I MSV 
02301 11102302 BRU ••1 ERR0R 
i,2302 01102524 LAA CMA 
02303 03102462 STA L04 
0 2'3 O 4 121 0 2 3 4 4 SPB ERR 
0 2.3 0 5 0013 0 4 0 2 SNS 2 SENSE TW0 SET 
02306 11102271 BRU CMAV REPEAT C0MPARE MEM0RY T0 A TEST RESET F0R L00P 

••••••••••• IMS 
02307 01102417 IMSV LAA C0N1 
02310 02102440 LBA SAVB 
02311 (.)3400000 STA 0, 1 
02312 14100000 I 11S vAR1 
02313 00000033 N0P 
02314 01102417 LAA C0N1 
02315 05102421 AMA c0,-..3 ADD 0NE T0 A 
02316 15400COO CMA 0, 1 C0MPARE VARIABLE T0 A 
02317 11102322 BRU ~•3 ERR0R 



VARIABLE BASE REGISTER CHECK0UT PR0GRAM 03/30/72 CATAL0G = 3930078 
00222 02320 11102327 BRU TVBV 
00223 02321 11102322 BRU ••1 ERR0R 
ooi2., 02322 01102527 LAA IMS 
00225 02323 03102462 STA L04 
00226 02324 1210234 ◄ SPB ERR 
00227 02325 00130402 SNS 2 
00228 02326 11102307 BRU IMSV IF SET USE TIGHT L00P RESET SENSE 0NE 
00229 *********** TVB 
00'230 02327 00000043 TVBV TVB TRANSFER V T0 8 
00231 02330 00000004 TBA 
00232 02331 1510"2 ◄ 40 CMA SAVB 
00233 02332 11102334 BRU •+2 
00234 02333 11102341 BRU 8RU0 
00235 02334 01102532 LAA TVB 
00236 02335 03102462 STA L04 
00237 02336 12102344 SPB ERR 
00238 02337 00130402 SNS 2 
00239 02340 11102,~27 BRU TVBV 
00240 02341 11302072 BRU0 BRU• TEST 
00241 02342 00000000 MAX DATA 0 
00242 02343 00001000 0NTA DATA '001000 
00243 02344 00000000 ERR Hi! •• ERR0R SUBR0UTINE 
0024 ◄ 02345 14102434 IMS ERJ"L SET ERR0R F'LAG 
002'15 02346 00000033 N0P 
00246 02347 00130400 SNS 0 SENSE SWITCH 2ER0 SET N0 ERR0R TYPE0UT 
00247 02350 11302344 BRU• ERR 
002 ◄ 8 02351 12102613 SPB CR0 
00249 02352 12102374 SPB INME 
00250 02353 35502462 OAC• L04 
00251 02354 00000002 DATA 2 
00252 02355 12102?35 SPB DPHD 0UTPUT ERR0R VBR BIT 
00253 02356 35402463 0.AC _-L05 
0025 ◄ 02357 00000007 DATA 7 
00255 02360 02102440 LBA SAVB L0AD VBR STATUS 
00256 02361 01102433 LAA NBCT NEGATIVE BIT C0UNT 
00257 02362 03102443 STA NBC 
00258 02363 00000113 F'LL 1 
00259 02364 OOOOOOQ3 BIT0 CLA 
00260 02365 00000113 F'LL 1 ,._, 00261 02366 05102422 At-1A ASC C0NVERT T0 ASCII 
00262 02367 00001016 LSL 8 SHIFT F'0R 0UTPUT 
00263 02370 00170101 A0P 1,W 0UTPUT T0 TTY 
00264 02371 14102443 IMS NBC 
00265 02~72 11102364 BRU BIT0 
00266 02373 11302344 BRU• ERR 
00267 02374 00000000 JNME t~t ** R0UTINE T0 DUMP INSTRUCTI0N MESSAGE 
00268 02375 03102436 STA INSA 
00269 02376 04102437 STB INSB 
00270 02377 01302374 LAA• INME 
00271 02400 03102435 STA STMS 
00272 0 2 4 0.1 141 O 2 3 74 IMS I N~E. 
00273 02 ◄ 02 01302374 LAA~ I ~ME •B 
00274 02403 00000002 NEG 
00275 02404 00000005 TAB 
00276 02405 14102:374 IMS INME 

i8 .... 0 



(, 
,/~1 
\ ___ ) 

VARIABlE BASE REGISTER CHECK0UT PR0GRAM 03/30172 CATAL0G = 393007B 
00277 02406 01302435 LAh STMS 
00278 02407 12102623 SPB TC0 
00279 0200 00000026 I.BS 
00280 02411 11102415 BRU ••4 
00281 02412 01102436 LAA INSA 
00282 02413 02102437 LBA INSB 
00283 02414 11302374 BRU• INME 
00284 02415 14102462 IMS L04 
oou, 02416 11102406 BRU ••8 
00286 02417 00010101 C0N1 DATA '10101 
00287 02420 00020202 C0N2 DATA •20202 
00288 02421 00000001 C0N3 DATA •1 
00289 02422 00000260 ASC DATA 9 260 
00290 02423 00176030 NlK DATA '176030 
00291 02424 00000000 STRT DATA •O 
00292 02425 00020000 BIT2 DATA '020000 
00293 02426 00177777 NEGl DATA •177777 
00294 02427 00177000 NMAP DATA '177000 
00295 02430 00040003 DATA 9 040003 
00296 02431 00000001 CNT DATA '1 
00297 02432 0017777◄ INDX DATA '177774 •◄ 
00298 02433 00177772 NBCT DATA 1 177772 •6 
00299 0204 00000000 ERF'L lU . u 

C 00300 02435 00000000 STMS ill •• 
00301 02436 00000000 INSA lll •• 
()0302 02437 00000000 INSB ill •• 

- eaus 12440 00000000 SAYS ill •• l_., t:10•. ,1441 00000000 IYB llZ •• . t o, 02442 OfOODOOO INSV !ll •• 
00306 02443 00000000 NBC Hl •• ,_ 
00307 02444 00153302 L01 DATA ! 1 VBR TEST'' 
00307 02445 001512 ◄ 0 
ono1 02446 00152305 ,_ 00307 02447 0015172 ◄ 
00308 02450 00151725 L02 DATA ''SUCCESSfUL CYCLES'' 
00308 02451 00141703 ,_ 
00308 02452 00142723 
00:S08 02453 00151706 
00308 0245 ◄ 0015271 ◄ 

'-' 00308 02455 00120303 
00308 82456 00154103 
00308 02457 00146305 .._ 
00308 02'460 00151640 
00309 oa461 00000000 L03 Hl ** 00310 02462 00000000 L04 Hl •• 
00311 02463 00142722 L05 DATA ''ERR0R VBR BIT '' 00311 02464 00151317 
00311 02465 00151240 
00311 0?466 00153302 
00311 02467 00151240 
00311 02470 00141311 
00311 02471 00152240 
00311 02472 00120240 
00312 02473 00000000 CYCT DATA 1 0 
00313 0?474 35402475 JNO OAC INDD 



~ 

VARIABLE BASE REGISTER CHECK0Uf PR0GRAM 03/30/72 CATAL0G = 3930078 
00314 02475 00144716 INDD DATA ''IND'' 
00314 02476 00142240 

.---. OOS15 02477 35402500 LAA D.AC LAAD 
oosu 02500 00146301 LAAD DATA ''LAA '' 
00316 02501 00140640 

,,.-.... 00317 02502 35402503 STA OAC SUD 
00318 02503 00151724 STAD DATA ''STA '' 
00318 02504 00140640 
00319 02505 35402506 LBA DAC LBAD 
00320 02506 00146302 LSAD DATA ''LBA '' 
00320 02507 00141)640 

., 00321 02510 35402511 STB DAC STBD 
00322 02511 00151724 STRD DATA ''STA '' 
00322 02512 00141240 
00323 02513 35402514 AMA DAC AMAO 
00324 02!14 00140715 AMAD DATA 11 AMA '' 
00324 02515 00140640 
00325 02516 35402517 AMB DAC AMBD 
00326 02517 00140715 AMBD DATA ' 1 AM8 '' 
00326 02520 00141240 
00327 02521 35402522 SMA DAC SMAD 
00328 02522 00151715 $MAD DATA ''SMA '' 
00328 02523 00140640 
00329 02524 35402525 CMA DAC CM~D 
00330 02525 00141715 CMAD DATA 11 CMA '' 
00330 02526 00140640 
00531 02527 35402530 IMS DAC IMSD 

_, 00332 02530 00144715 !MSO DATA ''lM~ '' 
'\ 

00332 02531 00151640 
00333 02532 35402533 TVB DAC TVBO 
00334 02533 00152326 TVBD DATA ~•,vs ,, 
00334 02534 00141240 
00335 • 003j6 02535 00000000 OPHO lli •• DUMP HEADING 
00337 02536 03102560 STA DPSA 
00338 02.537 04102561 STB DSVB 
00339 02~40 02302535 'LBA• OPMO PICK UP CALLING SEQUENCE 
003◄ 0 02541 04i0256,2 STB L.0C6 
00341 02542 1 ◄ 102535 IMS DPMD 

I 

003 ◄ 2 02543 01302535 LAA• DPMD - 00343 02544 00000002 NEG 
00344 02545 03102557 STA ONCT SET UP NEGATIVE W0RD C0UNT 
00345 02546 14102535 IMS OPMD 
OOJ46 02?47 01302562 LAA• L0C6 
00347 02550 12102623 SPB TC0 0UTPUT TW0 CHARACTERS 
00:548 02551 14102562 IMS L0C6 
00349 02552 14102557 IMS ONCT 
00350 02553 11102547 BRU .... 4 
00351 02554 01102560 LAA CPSA 
00352 02555 02102561 LBA DSVB 
00353 02556 11302535 BRU• DPHD RETURN 
00354 02557 00000000 DNCT 222 *°' 00355 02560 00000000 DPSA eel ... 
00356 02561 00000000 DSVB lrl ** 00357 02562 00000000 L0C6 tct ** 

() .. 0 



/ \I 
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VARIABLE BASE REGISTER CHECK0UT PR0GRAH 03/30/72 CATAL0G c 3930079 
00358 * 
00359 • 
00360 02563 00000000 CY0T lll •• TYPE NUMBER 0F CYCLES CJ 0GTAL DIGITS 
oou·1 02564 03102611 STA CSVA SAVE ACCUMULAT0RS 
00362 02565 04102612 STB CSVB 
00363 02566 02302563 LBA• CUT PICK UP CALLING SEQUENCE 
00364 02567 04102610 STB CADD 
OUH OHJO 02302610 LBh CADD 
oou, OH l 1410UU IMS CUT 
OOH 02112 00000713 f'LL 7 
00568 02573 00000003 Cl A 
00369 02574 00000313 fLL 3 
00370 02575 00000516 LSL 5 
00371 02576 00000313 rLL 3 
00972 02577 05102607 AMA C10 
onn 02600 12102623 $PB TCI 0UTPUT FIRST TWB CHARACTERS 
00~74 02601 00001313 f"LL u 
00375 02602 05102607 AMA C10 
00376 02603 00170101 A0P 1,w 
00377 02604 01102611 LU CSVA 
OOltl 02605 02102612 LBA CSVB 

'°"1 '*'°' 11302563 BRU• CYIT 
fJGH 0210, 00130260 c10 DATA • U0260 
oout 02610 00000000 CADD lll .. , ._ 
00:S82 02611 00000000 CSVA ZZZ •• onu 02,12 00000000 csve zzz •• •in• • __,, · 0 SU . • ,, \ 

HSU 02613 00000000 CR0 lU •• CARRIAGE RETURN AND LINE reeo 
00381 02614 03102621 STA CASA SAVE A ACCUMULATBR - 00388 02615 01102622 LAA . e20 
00389 02616 12102623 SPB · TC0 0UTPUT TW0 CHARACTERS 
00390 02617 01102621 LU CRSA . 'REST0RE A ACC 

i_. 00391 02620 11302613 BRU• CR0 -RETURN 
00392 02621 00000000 CRSA 11.l •• 
00393 02622 00106612 C20 DATA •106612 
00394 • 
00395 • ODH6 02623 00000000 TC0 Hi •• rwe CHARACTERS 0UT ..._. 
00397 02624 00170101 A0P 1,W 
00398 02625 00001016 LSL 8 
00399 02626 00170101 A0P 1,w 

'-' 00400 02'627 11302623 BRU• TC0 RETURN 
00401 02630 70400000 END 
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r, ) ) 
, , , srr1B0LI cs, , , 
AMA 157 • 323 
AMAD 323 • 324 
AHAV 139 • 147 161 
AMB 175 • 325 
AM8D' 325 • 326 
AMBV 155 * 163 179 
ASC 261 * 289 
BIT2 13 20 * 292 
BJTe * 259 265 
eR·ura 234 • 240 

(' C1O 372 375 * 380 
C20 388 * 393 
CADD 364 365 • 381 
CHA 207 • 329 
CMAD ~29 * 330 
CMAV 190 * 198 211 
CNT * 296 
C0N1 71 76 89 92 105 132 135 150 166 

168 184 . 188 201 213 218 * 286 
C0N2 108 122 137 153 171 186 * 287 
C0N3 26 219 * 288 
CR0 9 53 248 • 386 391 
ORSA 387 390 * 392 
CSVA 361 377 * 382 
CSVB 362 378 • 383 

<: CYCT 27 58 59 • 312 
CYST. 57 • 360 363 366 379 
D.Nc·y 34 ◄ 349 • 354 

C DPHD 10 54 252 •.,* 336 339 3 ◄ 1 342 345 353 
DPSA 337 351 • 355 
DSVB 338 352 • 356 

C ERF"L 31 45 244 *· 299 
ERR 82 98 114 128 143 159 177 194 209 

226 237 * 243 2·47 266 
JHS 224 • 331 
IMSD 331 • 332 
JMSV 205 * 213 228 
IND 80 * 313 
INOC 6 • 7 
JNDD 313 • 314 

I,,_, INDT • 6 
INDV • 64 84 
JNDX 65 68 • 297 
INME 249 * 267 270 272 273 276 283 
JNSA 268 281 * 301 
INSB 269 282 * 302 

'-" INSV * 305 
LAA 96 • 315 
LAAD 315 * 316 
LUV 78 * 86 100 
LBA 126 • 319 
LBAD 319 * 320 

'--" LBAV 110 * 118 130 
L01 11 * 307 
L02 55 * 308 
L03 29 48 * 309 
UH 81 97 113 127 142 158 176 193 208 

·-





,) 
'- '~ 

225 236 250 284 • 310 
L~5 253 • 311 
L0C6 340 346 348 • 357 
MAX 25 39 * 241 
NlK 28 • 290 
NBC 257 264, • 306 
NBCT 256 • 298 
NEG1 14 • 293 
NMAP 24 • 294 
0KK 41 • 45 
0NTA 37 * 242 
v.ur • 32 ◄ 7 
SAVB 34 36 38 40 43 64 66 69 88 

102 120 134 149 165 18~ 200 214 232 
255 • 303 

SMA 192 • 327 
SMAC 327 * 328 
SHAV 173 • 181 196 
SRCH * 14 2J 
~TA 112 • 317 
SHO 317 * 318 
STAV 94 • 102 116 
ST8 1H * 321 
STBD 321 * 322 
ST8V 124 • 132 145 
STMS 271 277 • 300 
STRT 32 * 291 
SVB • 304 • 
TC0 278 347 373 389 * 396 400 
\TEST n * 62 240 
TRAN: • • n 44 
TVS 2!1 * 333 
TVBD 333 • 33-4 
TVBV 222 * 230 239 
VAR1 • 4 91 106 118 133 148 152 164 169 

182 187 199 203 216 
VAR2 * 5 7 
\,J 263 376 397 399 
XYl'J • 28 49 61 




