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CHAIN MODE OP~RATJON SYSTEM EXERCISER 

.TtTb~ GMAIN MODE OPERATION SYSTEM EXERCISER 
17-'27-71 
IDIGITAL EQUIPMENT CO~PORATION; MAYNARO, MASS, 
lEU HI~TON· ~ 

.ABS 
,~~oc 1400 

UPHEFX;:560 
T8 I XBi¥46(~ 
~<RB='10~3~2 
KSF=7003~j1 
TCF='1vj04vJ2 
TSF='l00401, 
fiP6=7055~~2 
GRhF;:5l4 
DIRECT!;565 
DThA;:7~7545 
DTXA;:7~7544 
DTEF:;70756:l 
DTRA=707552 
DTRB=707:572 
DTDF;7~7601 
CLOF;:700004 
TyPONr:;522 
~~A 1 T;:;253 
GETMON;1.20 
~R()T~=~33 
SAVAC:;!l 
PSOD:;540 
EEt1=707702 
E8A::707764 
CL.X=735000 
CLLR;736000 
PXA;72400fi) 
PLA=730000 
PAl~;: 7220'10 
PAX=72J,~H~0 

I 
BEGIN CAF 

SKP 
JMP 
£(,A 
EEM 
~AC 
(JAC 
6A\~ 
OAC 
Cb X 
CbhR 
JMS 
JMS 
bAC 
JMS 
,EJECT 

~~ 

~~0 

9R~F 
UPREFX 
f?TMS§~l 
T;3l.X8I 

/lNTERfAC~ sETWEEN RESIOENT TTY ROUTINE 

SY~lNT 

ISET CHAIN MOQ; lNDICATOR 

ICHAIN MODE O~ERATION MESSAG~ 
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(~:14l7 

0:t,42l1 
0142:l 

\~1422 

'J j. 423 
1)1424 
~d1.425 
01426 
0~.427 

'114:Svi 
D14~)l 
(..tJ1432 
0j.43J 
v.)1434 
014:55 
0l.436 
01437 
0144QJ 
0~,44:l, 

Qij.442 
D1443 
(1.1;1.444 
01445 
z11446 

0:1.447 
f)1450 
(;ji451 
2J1452 
0~.4~~~ 
014:;4 
01455 
~:i1456 

01457 
0146fJ 
211461 
v;1462 

G H A 1,i'Jr1 

2032~l 
l'~irJ46(~ 
1 V) 0 2:> ~s 

5436.52 
6 ~JJ 0;1.2 0 
5436;S~ 
6'~j,~jk) 
~)4 21~r;1 

6v)1~21 

100514 
2e'2110 
343634 
7411~~J0 
6~)1~l7 
:343665 
740i~)v) 
6!~)14i7 
~)43636 
100,63 
1Vi0?~~5 
043~J" 
1,)43f~45 
2436..,'1 
040:1. \Q:J .. 

7500k'4 
5k1364e1 

7401~)"J 
6'Jl~2;j 
·7v.J55~i4 

7055011 
6 y) 1 ~t I;) 2 
705~1't 
2i)36~y) 

G;4~H166 

6 t') 14 6 ~3 
101712 
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GEGlN1 ~AC 
J. ~1 S 
JMS 
I 
SAD 
Jt1P 
SAD 
J~1P 
OAC 
JMP 
I 
,)MS 
~AC 
TAD 
SPA 
Jt'1P 
TAD 
S~1A 
J~1P 
TAD 
J~1S 
J~'S 
DAC 
(JAC 
XOR 
DAC 
I 

'NOW CHECK FOR 
I 
bA.S 
ANrJ 
SMA 
!,Ji'l P 
ISA 
SPI 
Jt-.1P 
ISA+l~ 
bAC 
DAC 
Jt-1P 
J~1S 
,EJt:CT 

( t'1f;MS~2~1+~00000 
TSlxnT 
WAiT - /WAIT FOR BANK CHARACTER 

(~03 /l~~ VALID 
GETMON 
(2~5 " ICHECK FOR TERMINATOR 
,~3 
PRTERR 
B~GtN;+2 

CHhF 
PRTERR 
(~~6~ -

BEGIN:!, 
( ;7 " 

B~GIN; 
(10 
bRQT6 
bROT~ 
CLDAOR 
SCOAOR 
(7777' 
l~~ . 

IGR~ATER THAN 267 ASCII 

ISYSTEM ~OAD ADDRESS 

AP( WANTED AND PRESENT 

( A 'HH/fa0 
APION---
CNTlNU 
APJNON 
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0;t46j 
~)1464 

vJ1465 
vJ1466 
014~7 
01470 
0:1,471 
vJt4·/2 
0:1,473 
0~.474 
03.475 
01476 
0;1,477 
015y.H~' 
21150:1, 
015vJ2 
(~1503 

01504 
015kj5 

01506 
01507 
L115l.0 
0;1.!jl1 
015t2 
01S;1.;5 
01514 
~)1515 

vJ1516 

31517 
0i,20 
01521. 
v}1522 
01523 
211524 

CHA 1 N~1 SHe 

2 (~j ~3 ~ ~ ~l 
lJ400lJ~ 
2200;1J. 
7412kJ(1 
6~)2~~'~ 
77771"/ 
34vH1l1 
J.~l 4 vH1 :l. ~ .. 
220Y.>11. 
74120~1 
6(l)2414 
l143k14Vl 
220,?ii 
043041 
22v)k)11 
v)430q;, 
22f)0l1 
lJ430~4 
1~j2~21 

2fj30~';l 

~S432j~ 
043626 
223626 
EJ43626 
7500kJ4 
5039 26. 
7402~~J 

60~~?3 

203~~2 
1004 §(;) 

203e?~~S 
lD046. D 
lE)05:J.4 
1430~1 
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INOW G~T THE PROGRAMS AND ~OAD THEM ONE AT A T1ME 
I 

CNTINU l,AC 
DAC 
I.,ACu 
SNA 
JMP 
("lAW 
TAD 
DAC 

NXTPRG l..rAC* 
SNA 
JrH' 
DAC 
I,AC{~ 

OAC 
l,.AC~ 

DAC 
~AC* 
DAC 
J~'1S 
I 
InAC 
TAD 
DAC 
~ACu 
DAC 
hAS 
AND 
S~A 
J~1P 
I 
bAC 
Jr1S 
bAC 
JIv1S 
J!;1S 
Ol!M 
, E.)E:CT 

~qtRE9T~1 
11 
J.~ 

NOTHtN 
~1 

~j 
ii 
~~ 

E:PMSG 
A 
11 
8 .. 

l~ 
STSl,.K 
li . 
rdTwc 
bOAt) 

SklNK 
, J,0 

S\~~1ASK# 
SWt~AS~ 
SWt'1ASK 

N~TPR§ 

( BGNt1SGe:\.;400000 
TSIX8T - - . 
(A~l -
TSIXBT 
GRhF -
T~XIT 

IGET CONSO~E §WITCH MASK 

IASORT? 
lYE? 

/RUN 

o 

o 

o 

o 

o I 
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01541 5kJ3644 
01542 3'13?~? 
~j1513 tJ43v)~~J 

01544 20~5~ti~ 
~~545 3430~l 
'211546 0431162 o 
1)~~547 223062 
~15~!3 tJ 4 3 v) 6 S 

o &j~;5:>1 2r~36~7 
~11552 :5430~~ 
01553 yj630yQJ 

o 
G,)j.554 203kJ?7 
01~)55 5~j~~~,~ 

o ~j1556 7't12~0 
01557 6(11~i~3 
(11~6t) 2~::J36:;:t 

o 0l5§j. (14·" 6 2"1 .'~ v _. , .. , 
(2J;I,562 203~b;l 
0~5~)3 343~21 
t-J15~4 ~:j 4 :H:1:> 7 o 
(1)1;;65 2230:;7 
01,566 50~1~{i4 
0156"1 7412~O 
(IJl,570 601603 

o 
01571, 343~~!5 
vllb72 (;)43060 
2115/:3 2(:j3?~7 

'0:1.574 3436!:>2 
o ~j15'15 vJ630~~ 

(?J1576 44362j, 
0l,577 2VJ3621 

o 0160.Qj 5439~6 
e)16~)1 fJ 016 y! ~~ 
ZJ16VJ2 6vj156?, 

o 

o 

o 
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IAFTER PROGRAM 15 bOADED, ~ET UQDSW AND DET~RMlNE lP 
IT~ST IS A CP TEST OR-AN 1,0 TEST, IF IT IS AN 1.0. TEST 
ICHECK POR AN API TRA~ ADDRESS AND SET UP THE ENTRY 

I 
6AC~~ 
(JAC 
St1 A 
~JMP 
RA~ 
S~1 A 
J~~p 
J~1S 
~AC 
SMA 
JMP 
LAC 
AND 
TAD 
DAC 
LAC 
TAD 
DAC 
I.. AC~~ 
DAC 
LAC 
TAD 
DAC* 
/ 
~AC 
AND 
SNA 
Jt~P 
l,AC 
DAC 
LAC 
TAD 
DAC 
bACn 
AND 
SNA 
Jt~P 
TAD 
DAC 
l.,AC 
TAO 
DAC ,~ 
152 
LAC 
SAD 
~)~1P 
JNP 
.EJECT 

SLINK 
Udl)SW 

Pl,ON 

PION 
SUAPIR 
A~ION' 

PION 
udosw 
(~7 
(40 
E:NTRY 
( 4 
sC I Nf\ 
bf~MP 
~T~MP 
APISRV 
(APISt~V 
APIGO~ 
ENTRY 

UO!JS\~ 
(100~~ 

PION 
( l ) 
APIPTR# 
S~INK' 
APIPT~ 
UODS~~ 

tJOOSh 
(~7 

PION 
( 40) 
;NTRY 
(APISHV 
(APlC;O 
~NTRY"' 
APIPTH 
APlPT8 
( 4 ) 
P10N 
Af~ t ~ ~ 

IC,P. TEST 
It.O, TEST 

INP API, U$ES PROGRAM INTERRUpr 
IUS~S API. SET UP API. ~RROR TRAP 

IUSES APt SUT OPERATOR DOESN'T WANT IT. 
ID~StRE APt 

1ST ORE API ENTRY PORT 

ILT~MP CONTAINS ADDRESS or SERVIC~ ADDRESS 

/G~T JMS* 0 
/THE ENTRY ADQRESS NOW CQNTAINS JMS* APtSRV 

() 

o 
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vJ16J.O 
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01612 
016i~ 
~J161.4 
D16;1.5 
~)1616 

v)1617 
01620 

2(:l36~~5 

3430~1. 
~) 4 3 ~ oj 5 
223Vjjt,j 
U430~=) 
77777'1 
kj436~tj 

7540~Kj 

123~~5 
2(4~HJ63 

7 4 ~j 1 ~i kj 
741kJ~)vJ 

705,04 
7v10042 

CHAIN MODE OP~RATJON SYSTEM EXERCISER 

11NITIALI~E T~ST ANa 
ITE8T fO~ ERR5~s AND 
ILOAD THE NEXT TE?T, 

~O TO IDLE ~OOp. THE IOL~ LOOP Wl~~ 
EINC OUT WHEN TO ExIT THE TEST AND 

PION 
I 
l.,AC 
TAO 
DAe 
bAC~~ 

OAG 
bAvJ 
OAC 
CLAICL~ 
Jt'1S{· 
~AC 
S~1A 

SKP 
ISA 
ION 
I~JECI 

( ~ 

S~INK 
~TgMP2 
LTEMP~ 
kfEMP~ 
!'!'l 
PXINO~ 

b T~Iv1P~ 
AF:'JON 

IF bAG FOR ENTRY TO Pl SUBRQUTINE 

IGO TO INITIAbl~ATION QF TEST 

o 
o 

o 

o 

o 

o 

o 

o 

o 

() 
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o 

o 
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o 
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01621 
016~2 
01623 
2'1624 
~'1625 
0:1,626 
01627 
~)1630 
Qj16:5j, 
1)1632 
016:53 
016~4 
016J5 
0:1,636 
01637 
D161~J 

211641 
0:1.642 
01643 
D1644 
0:l6~5 
01646 
kJl647 
0j.6S0 
016~:1. 
016:>2 
016S3 
0:1.6~4 
rij.655 
016:>6 
01657 
101660 
0166~ 
01662 
016?~~ 
01664 
0:1665 
01666 
01667 
016'/0 
01671. 

CHA1Nt1 SRC 

2Fj3r~~j. 

3436:;'4 
(6 4 ~3 0 6 5 
143623 
443~~~ 
203523 
5436~J. 
741(1~'3 
7400Ll~J 

75v)0!t;J~' 
'7402(~(~ 
740vJ4~a 

7401~~1 
543655 
7410~~~ 
74~HJ~O 

2436.'6 
54~~~~~ 
741tdE10 
74004~.i 
~~43~~:l 
74l(j2vJ0 
7400~k.i 
744v.J0v) 
741~9~' 
74kHj40 
74v.'~JC~2 
74Q1'~t:J0 
740041') 
777 "I'?-1 
5436,~ 

7410~i~ 
74004Qj 
~3436:>l. 
7402100 
742HD4fD 
741 4t9vJ 
74QjVj4vj 
223v.J3!j 
7412kJ0 
601624 
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INOW TEST FOR ERRORS AND SgE WHEN TO LOAD NEXT TEST 
I 
hAC S~INl, 
TAP (20 
OAC k,'fEMP2 

INITA D~M ~g~~o9# IT~lS IS A BACKGROUND TEST TO RUN DURIN~ ~/O 
1St ~1E:Ml.09 
hAC ME;MLOC 
SAD (~' ... 
SKP 
Hl,T 
Clw A 
SiA 
H6 T 
Ctv1A 
SAD (~777?7 
SKP 
HL, T 
XOf~ (~ 

SAD (~777?? 
S}<p 
Hl~ T 
TAD (; 
StA 
HbT 
CbL, 
Sib 
Hl~ T 
CMlr: 
SN~ 
H~T 
bA~~ ~l 
SAD (~~ 
Sf,P 
HLT 
TAD (; 
SitA 
Hl.T 
S7.!h 
H~T 
bAC* ~T~MP~ 
SNA 
Jr~p INITA 
• r:JECr 

o 

o 

0, 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 
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0 01672 U43~~2 
01673 5'136,/ 
016'14 602'~~1 

0 0;1,675 543~~5 
2116'16 6020~~ 
016'17 54~;~~r~ 

0 317v.HJ 601/FL 
/.117~) 1. 543?~1 
Q)17k,2 6~:20~:t 

0 0;1,7v)3 750~lt!~ 
vJl704 74001(J 
01705 7401k1kJ 

0 01706 601"~1 

(J1707 7033.~2 
0 G]~ 710 '7000~4 

0171~ 70vJ0~J2 
Z11'112 203k161 

0 017:1.3 ~; 4 3 6 ~ ~ 
0171,4 ~J43¥)36 

01715 223036 
0 01716 74v.12Ll0 

01717 1021l~j 

01720 2030~1 
0 0;1.721 3436?3 

~!l722 0400ii 
;;)1723 220ZJ~1 

0 01724 (ij43040 
:2l1725 220~ll 
01726 043'~~1 

0 0172., 777~7~ 
017~S(2J U42~J,f) 
03.,7~Sl 203~~~;S 

0 01732 10v)42 0 
0j,733 102215 
0:l7;:S4 223k!6l 

0 01735 100:>~~J 
01736 4~3kjol 
~)1737 442li~) 

0 0:1.74~jl 6017;S ~~ 
01'74:t 6D0122 

0 

0 

C) 

0 

0 

I 

(,-.." 
--' 
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OAC 
SAP 
Ji"'1P 
SAD 
Jr'1P 
SAD 
~H'1P 
SAD 
Jt..,p 
bAS 
RA~ 
S~!1A 

Jt'1P 
/ 
CAF 
CL,OF 
lOP 
~AC 
TAD 
OAC 
kACi~ 
StA 
J~1S 

~AC 
TAD 
DAC 
bAC* 
DAG 
l.. A C ~~ 
OAC 
LAW 
DAC 
bAC 
JMS 
J~'1S 
hAC* 
~J~1 S 
IS~ 
IS~ 
Jt~P 
J~1P 
,EJECT 

EHNLJ~H:i# 
(';'6 .. 

PKTD\JN 
(";7 .. 

HElNlT+l 
c;:; -
CHECKA 
'~4 
P~TPUN 

S~INK 
(~1 

k 'fEt1P ~ 
bt;MP~ 

PRTERR 
S~INK­
( :) 
;ti 
;1.1 
A" 
;1.1 
A+i 
r.'!4 
PHTERR 
(A~1+40000~ 
TSlX8T- -
SPACE:2 
s~ INK' 
PSOD 
SCINK 
PRTER~ 
.~5 
G;iMO!'J+2 

IERROR CH~CK FOR H~T ON ERROR 

IS~T UP COUNTER FOR UODSW 
ITO - UOOSW*;3 .. 

/PRINT UODSW 

o 
o 

o 1 

o 

0 1 

o 

0, 

o 

o 

o 

0 1 

o 

o 

o 

0 1 

o 

o 

o 

o 

o 

o 

o 
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CHAIN MOD~ OPERATJON SYSTEM EXERCISER 

APINON 

CHECK 

GHECKA 

o 
LAC 
OAC 
Dt.M 
o t~1 
J~1S 
~.J ~··1 P ~~ 
I 
lOF 
lSA*l~ 
l-:A C 
SAD 
Jt·1P 
l...AC 
St'1A 
Jt,1P 
tSA 
lON 
bAC 
SAD 
Jf'>1P 
SAD 
Jt"1P 

J~1P 
I 
D~t1~ 
Jr~p 

I 
.~JECI 

( J. ) 
E:RHNUM 
£RRNU~1+l. 
APION' 
E:RCA~~ 
I\~INON 

F~HNLJt-'l~ 
(~1 . 
HF2TER~ 
APION 

!::RNU~1B 
(~~ . 
H~SERy 
(~3 

R;l.Nl! 

BADERR 

LTEMPZ 
ti&$Ef~Y+l 

IERROR ANO 1,0, INITIATED 
IT;ST API WANT~D r~AG 

IERROR WITH NO 1.0. STARTED ,;NTER THROUGH 
ISERVICE ;NTRANCE . 
IERROR WITH NO 1.0. STARTED, ENTE~ THROUGH 
I!NITIALI~ATION ADDRESS 

IJUST REeENTER 
INO ERROR 

C) 

o 

o 

o 

o 

o 

o 

o 

o 

o 

0, 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 
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I 0 0j,77.5 ln21J~0 
9)1774 6C1624 

0 01775 10211~J 
01776 2f)36~6 

01777 3430?:L 
0 02vHt)0 (J43(~L56 

02~H1:1. 223~j6 

02v.H~2 k143k}06 
0 ~j20y)3 700'102 

02')(!J4 7G5!ji4 
02 ~H~5 123kl66 

0 1.'2~HJ6 2~'3t1~3 
:a 2 v)f() l 74vJ10fJ 
v)2010 602~):l,2 

0 02k111 7fri5~fJ4 
02~)l2 700~j42 

~)2'1;t~~ 6U1624 
0 

02014 :1. v) 211(;) 
21201:> 203~~3 

0 02016 6~117l7 

02~}17 7033U2 
0 0202';' 700kH'J2 

02k121. 2k:13666 
02(~22 lvj0~~':1 

0 02~'23 2f')36~3 
02~124 3430~1 
02025 (1)40012 

0 ~)2t?J26 2~0l112 
0202'1 043040 
02030 220k:J12 

0 v)2031 D430'!l 
02r)~2 2032~J 
020~3 1~)04t>.El 

0 02034 1~1221' 
(62035 203~~2 
;;) (20;) 6 1~jv.)5~'Q 

0 02037 If;J05:L4 
0204(:1 6(1:).,4?3 

0 

0 

0 

0 

0 

, .......... , 
l) 

CHAIN MOO~ UP~RATlON SYSTEM EX~RCISER 

HPTEHR 

f~ESERV 

REINIT 

BAlJERR 

"H1S 
Jt,lP 
I 
Jt1S 
6AC 
TAD 
OAC 
l.,AC'40 
OAC 
lOF 
lSA~10 
JMS#' -
l.,AC 
SMA 
Jf'1P 
ISA 
ION 
~t'1P 
I 
J~1S 
~AC 
J~1P 
/ 
CAP 
lOF 
bAC 
~) ~1 S 
bAC 
TA!) 
DAC 

bAC * 
DAC 
LAC n 
DAC 
hAC 
t\J~lS 
~H~1S 
bAC 
JMS 
JMS 
JMP 
.~JEC! 

PRTERH 
lN~TA-

PRTEHR 
( 4 -
SLINK 
~T~MP~ 
h TEt-1P3 
~~ tE:t"lP~ 

I:,T;MP~ 
APION-

1. Nt T A 

Pf~TERH ( 5 .. 
H~sERy+'2 

(BADH~~+400000 
TStxBT .. - -
( ~ -
Sl.,lNK 
~? 
;1,2 
A' 
~2 
A~~ 
(A~l 
TSIXBT 
SPACt:2 
r:RNU~18 
P$OD . 
9Rbf 
Nx'rpR~ 

() 

0, 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

0' 

o 

o 



0 

0 
P/I,GE 10 CHAIN~' SRC 

0 02kJ41 7frHH:J~2 
02v)42 703302 
'3204~S 7001!H:)4 

0 D2044 203(121 
0204~ ~~432(J.2 
02046 04321"0 

0 02047 223vj~6 
02050 74 fiJ2 kH6 
Cl20?1 If;)211f0 

0 (lJ20,2 7!l100U2 
020!;)3 705:>14 
02")~4 750vJ(:l4 

0 020!J5 742 vJ 1 '~J 
v.j2vJ56 7411~?~1 
02(1157 6~jl4'l~ 

0 02k~6Ci 21:13°21 
0206:1. 343~~3 
02062 04vJ012 

0 02vj~3 22k)012 
1.)2064 iD431vll 
02065 220012 

0 02vJ66 0431~~~ 
02067 203~67 
;jJ 207 ~J 1{304~l' 

0 02071 lr~2275 
0~v'72 203~~8 
v.1207 S 1(~~046U 

0 02074 1~J0!?~tt 

02075 681~73 

0 02v.176 [j42;j~;t, 

02077 203671 
(~21~0 :J.f304?0 

0 v321k)1 2£13~?2 
(621"j2 100~?(j 
02:U~3 11~22l? 

0 021v)4 2e26~1 
02;1,k15 1 ,;J (() ~ 4 f:J 
021v)6 7777i~) 

0 02:tkJ7 6~;2:l;,1 

0 

0 

0 

0 

0 

() 

CHAIN MOD~ OP~RATJON SYSTEM EX~RCISER 

PRTDVN 

ILWCCD 

lOF 
OAF 
Ck..OF 
hAC 
TAD 
OAC 
l,AC* 
S~A 
Jt~S 
lOF 
ISA+:l,0 
l,AS -
HTb 
SPA 
Jt1P 
I"AC 
TAD 
DAC 
6AC*­
DAC 
l.,ACn 
DAC 
l,AC 
JMS 
J~1S 
hAC 
J~1S 
JMS 
\JMP 
I 
DAC 
bAC 
J~1S 
l.~A C 
JMS 
~H"S 
~AC 
Jt,'1S 
LAW 
J~1P 
.EJECT 

SL,I,NK 
(2.~ 

t~tEMPJ 
~t~MP~ 

PRTERR 

ICHECK FOR ER~ORS fIRST 

IANY E:RROR? 
IYES 

ICHECK TO SEE IF QPERATOR WANTS PONE MESSAGE 

NXTPRG IDON'T PRINT DONE 
S~;lNK-
(!:;) 

~? 
:l.~ 
TITA 
l,? 
TITA+l 
('flTA';';~+40Y.100yj 
T~IXBI ' 
SP.ACE~ 
(DUN~l 

TSIXBT 
GRbP -
NXTPR~ 

bOAD Il~~EGAL WORD COUNT CODE 
(lbWCMS~1;+t10~000 
TSIXBT 
(i'ITA;l 
TSIXBT' 
S~ACE~ 
~1l0AD 
psop 
~~0 
?TCNT 

o 

o 

o 
Oi 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o I 

o 

o 
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0 02tlO r;)00(!,ikHD 
02111 7 S 0 kJ ~~llt 
v:)2112 50361~ 

0 02116 741~~)D 

~)21J.4 6v~21~~$ 
021:l.? 2 f-j 3 f~ ~ ~s 

0 02116 "' 4 (;, :t ~H'j 
02117 6f:j2:t~1 

C92:t2vJ 7 Y) 5, \j 4 
0 {I)2121 7~jVJ042 

021,22 62211U 
~'2123 2U:36?~ 

0 (;i2124 v.)!4001~S 

~j2125 U4QHll"t 
02126 2D3?~3 

0 02127 3430~;t 
021~0 D40012 
~J2131 22v)012 

0 02132 o4310:t 
02:t~S~S 220~12 
021~54 b431(12 

0 fJ2135 2Y)~3~~~ 
02136 343('.161 
02:1,37 (D4~H~:J.2 

0 02;1.4(:1 2200i2 
02141 74(i)lk)'~1 

Q}2:l42 602kJi'6 

0 02143 343606 
v)2144 7401i:Jv) 
02145 6{'J21~!j) 

0 02146 ~543~15 
82;1,47 602076 
02:1.:>0 34367:> 

0 

0 

0 

0 

0 

0 

0 

0 

0 

CHAIN MOP~ OP~RATJON SYSTEM EXERCISER 

PRTERR 

PRTERA 

(1 

bAS 
AND 
SNA 
~H'lP 
~AC 
SI~A 
L)t-1P 
ISA 
l,ON 
~)MPi. 

hAC 
DAC 
DAC 
bAC 
TAO 
DAC 
hAC#. 
DAC 
l.,AC* 
DAC 
hAC 
TAD 
OAC 
bAC~ 
SMA 
"H1P 
TAD 
St1A 
Jt1P 
TAD 
,) t~1 p 
TAD 
.E:JE.CT 

(~40k'~~ 

PRTERA 
AP-lON 

PHTERH 
(0",1 -
13 
~4 
C·S 
S~lNK 
~2 
l2 
T1TA 
i~ 
TXTA*l 
(20 " 
S~lNK 
~~ 
l~ 

Ik,WCG~ 
(~0 

,+3 
~"~0 

~bi~C~ 

IOPERATOR DOESN'T WANT USER ERROR MESSAGE 

() 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 
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o VJ21~1 043~)t)7 

021~2 L:J4301D 
0215;5 2200 l.2 
02;t?4 06001., o 
02;1.55 443kj6'1 
Vj21:56 6Q~21~;S 

o 021~r7 16~30;S? 
021f)~1 203kJ~.;s 
02161 7401Ura 
021t'>2 602165 o 
(i]2;1.63 203640 
02;1,64 7f:15:;vJ4 

o 02165 70vJ0t12 
y)2166 2036<?7 
y12:t6'7 10 0 ft60 
02170 1'~227~ o 
02:1. 7:L 220014 
~J2:t/~ 100S~~{Ij 
\02j,73 4430lV; o 
vJ2;1,'74 6vj2118 
fi2175 100:'14 

o G21'l6 6221:1,D 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

CHAIN MOD~ OP~RATJON SYSTEM EXERCI~ER 

STCNT DAC 
IJAC 
~AC~ 
DAC<Ilo 
lS~ 
Jt~1 P 
D2M* 
~AC 
St1A 
JMP 
bAC 
ISA 
lON 
bAC 
Jt~S 
J~1S 
l,AC n 
~.H1S 
lS~ 
~) ~·1 P 
JMS 
JMP~ 

,EJECT 

~NT 
9NTl 
~~ 
~.s 
cNr 
.~3 
k 'fE;MP2 
APlON' 

.~3 
(~@f"H1~0 ) 

(TITA~l+4~~000 
TSIX8T 
SPACEZ 
14 . 
PSOO 
qNTl 
t~4 
CRbF 
pBTER~ 

C) 

o : 

() I 

o 

o 

o 

o 

o I 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 



() 

o 

10 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

() 
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~j2177 

(122kl fJ 
02201 
02202 
QJ2203 
022v?4 
02205 
022t~'6 
02207 
(,:'2210 
vJ221:l, 
02212 
0221~ 
02214 
022l~ 
02216 
y)2217 
(~222() 

02221 
02222 
2J2223 
212224 
02225 
yJ2226 
f/j222 '7 
~j2230 

r:i2231 
022~2 
\i)2233 
022~4 

VJ2235 
QJ2236 
(1)2237 
0224t~ 
(Q224~t 

02242 

CH)\ I ~lI"1 SRC 

7~17764 

707'1!;j2 
72t1kH1~ 
v.)43107 
73VJvj~0 
04311\1 
7(~)0~;14 

V\431~j~ 
2036.25 
54~36t>? 
7410~{~ 

74004td 
143~25 
2D31~1~ 
74110D 
740040 
742t1~~ 
740v.i;U:J 
741l:l0 
602;S0;s 
741lYJ~J 
6f.123i6 
223~~2i 
74QJ1V,JQ1 
6k)22~(~1 
2l13klbl 
343646 
iD43,j$1 
22 3 ~1 J 7 
0430.57 
123(1-57 
74t2~{1 
6~j22~0 
2rD3~(6 
(I) 4 3;1. tt) 4 
60221;.5 

CHAIN MOD~ OPERATJON SYSTEM EXERCISER 

ISYSTE:M 

SYSINT 

~YSIOB 

PROGRAM 
I 
E8A 
EEM 
PXA 
OAC 
Pt. A 
OAC 
lORS 
DAC 
bAC 
SAO 
SKP 
HI...T 
Dr~1 

k.AC 
SPA 
HL.T 
RTL, 
RAb 
SPAIRAb 
JHP 
SPA 
JMP 
bAC~ 
St·1A 
Jt1P 
LAC 
TAD 
DAC 
,""AC* 
DAC 
JMSn 
SNA 
JMP 
L,AC 
DAC 
JMP 
,EJECT 

tNTER~UPT ROUTINE 

lNDEX~ 

bJ~q T~ 

~KRNU~1~1 
P 1) NO' 
(~l 

pl. I NO 
ERRNl)M+l 

9~KYE3~ 

CHTyPt: 
ShINK-

SYSIOB 
ShlNK' 
C 4 
~TE:MP~ 
k, TEt~P4 
bTEMP4 
bIEMP~ 

SIOEX 
( 2 ) 
EHRN~.JM 
~19NER~ 

ISECOND ENTRY TO PI SUB.ROUTlNE. BAD NEWSI 
ICbEAR F~AG BEHINO ME 

IPj ENA8~~ SHOULD 6E CLEARED IN A PI ROUTINE 

IUNJDENTIPIED INTERRUPT 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 
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0 0224~) 77"/7 '/7 
02244 f:j4362:> 
(I) 2 2 4 5 2 fJ 31:1. {;j 

0 QJ2246 722~~r.~ 
0224'7 2k}31~J'1 

02250 721k10~, 
0 02251 20 (/HHj 4 

~)22~2 7'):3~44 

0 
022:;,5 7000~2 
02254 620000 

02255 vJOf10l')(0 

0 162256 703~02 
r122~7 7"j(1({)~2 
02260 2Vi3677 

0 02261 lE101~0 
(02262 1022?5 

0 
02263 2fJ31~4 
D2264 1 ~ik3 5 4 (~j 
0226:5 1,?j22"1:) 
~)2266 203'.u, 

0 02267 If:HJ:>~n 
;~1227vJ 1431U5 
~j2271. lY305i4 

0 ~'2272 622255 

022"~3 1~J22;j5 

0 '02274 6K.j224~' 

v'J22'15 f1~100v)il.1 

0 02276 7602~~ 
022'17 1005~2 

,-." u 
~j 2 ~H~Hj 76CJ2~O 
02301 :t~J0522 
020V)2 6222~~ 

0 023kl3 70(~~0~~ 
({j23v)4 7400.~f:J 
vJ23~!j 7'~0312 

0 02 3~) 6 543632 
02307 6~j2311 
((J23:1,0 6~.12243 

0 
(-)2311 707552 
'~2312 5037kH~ 

0 0231,3 707~~4 
023l.4 7e;~H:'l~J~ 
02315 60012U 

0 

0 

0 

0 

CHAIN MOD~ OP~RATlON SYSTEM EX~HCISER 

$!OEX hAW 
fJAC 
LAC 
PAl, 
bAC 
PAX 
L"AC 
DBR 
tON 
Jt~P ~ 
I 

ERCAL,L 0 
CAF 
lOr 
hAC 
Jt1 S 
JMS 
L.AC 
J~1S 
JMS 
bAC 
Jt1S 
DiM 
JMS 
\JMP~ 
I 

~'10NEHR JMS 
JMP 
I 

SPAC~2 0 
~ArJ 
JMS 
~AW 
J~1S 
JMP~ 

I 
CHt~YBD KSF 

Hl. T 
KRB 
SAD 
JMP 
J~1P 
I 
OTRA 
AND 
OTXA 
C~Of 
Jt1P 
.EJECT 

!'til .. 
ptIND IRESET P~AG 
k))11 T~ 

l, NDEX~ 

SAVAC 

(~YSE~R~:L~100000 
TSIXf3T 
SPAC~2 
E;RRNl)M 
P~OD ' 
SFACE:~ 
~IiRNUM~l 
PSOD ' 
t:HRNUM+l 
OR6F 
t::~CA~~ 

Ef~CA4~ 
SlOEX 

240 
rYPONE 
2i10 -
TYPONE 
SPACE? 

(203 
,+2 
SJOEX 

ISYSiE:M ERROR 

ITHIS IS S~CAVSE STATUS BIT HIGH ~UT NO SKIP 

o 
o 

o 

o 

o 

o 

o 

0 1 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

C) 



0 o 

0 o 
PAG~ 15 CHA U~M SRC CHAIN MODE OP~RAT~ON SYSTEM EXERCISER 

I 0 '(tj 2 31, 6 7~J04kJl CHTYPf; TSF' o 
023l"1 7400~l~ HLT ISTATUS BlT HIGH aUT NO SKIP 
(iJ232(;) 7004(::.12 

0 02321 2v;,30S4 
TeF 
hAC T;XIT o 

(1.l23~2 54 32=>5 SAD (~~ 

02323 602~;S1 

0 (12324 74((1200 
JMP Q~~T,+ 
S2A o 

02325 7 4 00~vj HL,T 
02326 777776 

0 212327 D43v)~4 
bAW ",2 
OAC T~XIT o 

QJ23j0 6~~!22~3 JMP S 1,0 r: X 
I 

0 (12331, 1~3"'~~ D2M T~XIT o 
02:532 6~'224j JMP S,l,OEX 

I 
0 023~3 7000(')2 TYPEI lOP o 

02:5J4 2(i)3kJ.s4 
023~S5 543664 

6AC T~XIT 
SAD (~2 ) 

0 ~12366 602;j~'1 JMP TXPE,; o 
02337 740200 S2A 
(~234~J 740k:'~0 

0 gi2~41 7777'1"1 
(92342 043k1-S4 

HL.T 
~AW I'll 1 
DAC TEXIT 

o 
02343 7(10042 ION 

0 02344 202J~4 
02345 Ej430~7 
(12346 2Q130~1 

0 0234"1 7412'1t~ 
023~0 62O,22 
0235:t 4430~7 

0 023!?2 602J~!~ 

6AC TYPEllfI~ 
OAC c~jT 
LAC T;XlT 
SNA 
JMP~ TYPONE 
152 cNr -
J~:lP ,1",114 

o 

o 

o 
102:553 7004":)1 TSF 
k123?4 74004rp 

0 023:;5 620~22 
02356 1430j~ TVPE,l 

H~T 
Jt'1P~· TYPONt:: 
D~t~ T~XJT-

o 
023~7 700v.1~2 

0 vJ236kJ 620?22 
lON 
,JHPu TYPON~ o 
.EJE:CI 

0 o 

0 o 

0 o 

0 o 

0 o 

0 o 

() () 



() 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

02361 
02362 
02363 
[12364 
02365 
02366 
02367 
(1)2370 
02371 
023J2 
0237-5 
v)2374 
"32375 
02376 
023?7 
02400 
'~2401 
fJ2402 
024~3 
024{1J4 
024~)5 

02406 
024k17 
Q124l0 
0241:1. 
vJ2412 
~32413 

CHAINf1 SHe 

vHd0~:HHJ 

2v)36SI 
D436~4 
:1.82:510 
143v.J46 
lk)2'27 
lk12541 
1~J2:>27 
kJ430~7 
5v.131~?:l 
v..l43~)t;;l 

20~S01'1 
102~~~ 
04304"1 
503701 
0430~~j 
203047 
lf12503 
5037~il 
lv)2414 
2030!?0 
lvJ2~14 
203~)!:>1 

1~J21i4 
4430;>2 
602j~t1 
602~~? 

ITHIS IS THE ~OAP~R P~OGRAM. IT ~OAUS 
ITHE BANK sP~gIFIED 8~ THE OPERATOR 

~OAD 
I 
o 
~AC 
DAC 
Jr'1S 
DtM 
J~1S 
J~;1 S 

I,~OADA J~1S 
DAC 
AND 
DAC 
LAC 
JNS 
DAC 
AND 
DAC 
l..AC 
JMS 
AND 
JMS 
bAC 
JMS 
bAC 
Jt~S 
IS~ 
~H1P 
!'H1P 
.r:JECT 

(7777) 
PGORBK# 
Rt::ADBK 
CHKSUM 
GETWRU 
WUPAIH 
G~iWR6 
CNTWD1 
(77 ... 
CNTWDJ 
CNTWDI 
Rf~OT6 .. 
eN T vJ(Jl 
(77 .. 
CNTWQ2 
CNTwoi 
RROT6" 
('l7 .. 
INTPRT 
CNT\~p2 
INTPRT 
GNTl~o3 
tNTPRI 
W(JONTR 
~OADA­
~UADA~2 

IGET THE fIRST WORD OF THE PRO~RAM 
lIT HAS TO BE A WORO PAIR COUNTER 

IINTERPRETTHE CONTRO~ WORO 

IINTERPRET TH~ SECOND WORD 

IINTERPRET TH~ THlRD WORD 

IG~T A NEW CONTRO~ WORp 

o 
o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 



o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 
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02414 
024~5 
\lJ2416 
r~2417 

1.'242'1 
02421 
02422 
'12423 
02424 
02425 
02426 
02427 
024313 
fJ2431 
02432 
01<433 
(/)2434 

024J5 
02436 
02437 
(:)2440 

02441 
02442 
yj 24 4 ~ 
02444 
02445 
02446 
02447 
024?y) 
024=,3-
024!:.>2 
024~3 

~)2454 

Qi 24:>5 
02456 
02457 
~)246v.l 

vJ2461 

02462 
02463 
02464 
~)24o.5 

CHAINM SRC 

!{HJ0v.HH~ 

543~?9 
602~05 
5437~2 
6024~1 
~:)432~t? 
6(ij24~2 

543~!)J 
6D245 tl 
543?0~1 
61')246~ 
5437tj1 
6024§~ 
543l0~ 

602~lD 
102;:)27 
6224J.4 

:U~ 2!52 7 
3430!:)5 
(j43kJ~:5 
622414 

lt~2527 
D430t>6 
203055 
503~~4 
5(;)3706 
3430~~ 
t.)630~5 
44304, 
622414 
l'~2:>G7 
6024~7 

1(~2527 
0430::>6 
2030~5 

5037~7 
343v)~6 

602~~'7 

lfrj2?27 
3430'5 
y.i43V)~;I., 
622;Jt?:4 

CHAIN MOD~ OP~RATJQN SYSTEM EXERCISER 

IINTERPRET TH~ INQIVI~UA~ WORDS AND SE~ HOW TO HANDLE THE 
IASSOC1AT~D DATA WORD, 

I 
JNTPRT 0 

SAD 
J~'1P 
SAD 
Jt1P 
SAD 
Jr~p 
SAO 
.!.JMP 
SAO 
.)MP 
SAO 
Jt~P 
SAD 
Jt1P 
JMS 
JMPu 
I 

l..DADD J~1S 
i.AD 
PAC 
JMP* 
I 

Rl.,OINS J~lS 
OAC 
bAC 
AND 
AND 
TAO 
DAC~. 

lSi! 
\,jt>'1P* 

CONST JMS 
!Jt-1P 
I 

ADPNT R Jt~S 
DAC 
l':lAC 
AND 
TAO 
~JMP 
I 

,~ 

bOADO 
(3 
HCOIN~ 
( 4 -
CONST 
( ~ ) 
AUPNTR 
(27 -
SA 
(3~) 
BK~1bpE 
(~?) '-
PGMOPt:: 
GETWRO 
INTPR! 

9;TWR~ 
C!"PAOR 
$~DADR 
INl'PR! 
c;ETWHD 
INST -
G("'PADH 
PGORBK 
( 010~.H?~) 
IN$T -. 
SL,OADK 
ShPAO~ 
INTPHT 
GE'fWRU 
C9NST;3 

G;TWRq 
l.NST 
(H,OADK 
(07[1jkH~0 
IN$T-· 
~9NSTe3 

11.OAD ADDRE:SS 

/R~LOCATABLE INSTRucTION 

IA gONSTANT 

IAODRESS POINr~R 

ISTARTING ADDRESS 

ISET TO BANK R~~OCATA8bE 

IS~T TO PAGE ~ELOCATABLE 

ISTARTING ADDRESS QEFINEC av END STATEMENT 
11 T l S THE ADDRESS OF" \JQDSW TO BE VSED 8Y THE: HQN 1 TOR. . I ~ . --

SA Jt'1S G;TWRq 
TAP c.;~PAPH 
DAC S~INK-
Jt1P* bOAD 
.E~EC! 

o 
0

1 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

C) 



0 

() 
PAGE 1-8 CHA I Nf"l SHe 

0 02466 2kJ3'/lfiJ 
02467 7410~yJ 
0247YJ 2k)36 ... ~7 

0 (12471, {rj436c4 
02472 102527 
02413 622~~~ 

0 
'J2474 203711 
fi2475 10046'~ 

0 02476 100S14 
Y12477 6~'146~S 

0 02500 2'13712 
02501, 1~J046(:J 

02502 60012'~ 
0 

025~3 09J000'D 
")25~j4 74202~ 

0 02505 74202iJ 
kJ25~)6 7420~0 
02507 6225,:!J 

0 
0251kJ (H1vJ~l!0 

02511 7Q)0~~1 

0 02512 602516 
0251~ 70v)31~ 
02514 543~62 

0 0251.5 60012k.) 

02516 2'~3'1~;S 
0 02517 042613 

02520 44304t.S 
02521 2yj3'li~ 

0 02522 (~4~)e)1'l 

v)2523 7'77~~k) 
21(:524 U43U!J3 

0 02525 1(D29~7 
02526 62251'~) 

0 kiJ2527 k/jvJ0 00 y~ 
{ij25~0 22{i)~:J.7 
0253:1, C'j43054 

0 025~2 343046 
02533 0)4304Q 
02534 44305~ 

0 02535 74l0~vJ 
02536 1025l,U 
02537 2030:>4 

0 02540 622~t::7 

0 

0 

() 

CHAIN MOD~ OPERAT~QN SYSTEM EXERCISER 

81~t~OOE 

PGf10[JE 

£. 01'1 S G 

NOTHIN 

RROT6 

REAOBK 

GETWRD 

li:J AC 
SKP 
bAC 
DAC 
Jt'1S 
J~1P~~ 
I 
~AC 
JMS 
J~1S 
JMP 
I 
bAG 
JMS 
JMP 
I 
o 
RTR 
RiR 
RTR 
JMP~. 
I 
(1 

KSF' 
I-)MP 
KRB 
SAD 
J~·1P 
I 
bAC 
DAC 
IS~ 
hAC 
DAC 
bAW 
DAG 
J~1S 
J~1P~~ 
I 
o 
bAC'P 
DAC 
TAO 
PAC 
lS2 
SKP 
JMS 
bAC 
"H1P* 
,EJECT 

C;777,'() 

(7777) 
PGOR8K 
G~T~~R!) 
INTPRI 

(e:NDMSG~1"400000 
T~J.XB! .. ~ 
Cf~bF 
CNTIN~ 

(NQTINf.!:l.+4~0000 
TSIXBT " 
~;TMON 

(2K'3 
G~rMoN 

$TB~K 
E3CKNVM 
STBI.,K 
(5T8Uf~1 
i7· -
n400 
WBCNTH 
READ ~ 

H~A08K 

17 
STHG 
bHKSVM 
CHI~SLJM 
~Jo,CNTB 

READ8K 
STRG ' 
G~iWRq 

IR~AO A B~QCK Of TAP~ INTO BUFFER 

INEW 8bOCK? 
INO 
IYE:S 

0
1 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 



o 0 

o 0 

o 

o 

o 

o 

o 

o 

() 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

() 
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02541 
02542 
02543 
02544 
02545 
02546 
02547 
1.12550 
0255j. 
02552 
Q12553 
02554 
vJ2555 
02556 
0255'1 
02560 
02561 
02562 
02563 
025~4 
02565 
k12566 
vJ2567 
025710 
02571 
02572 

02573 
02574 
(:J25'75 
0(.!576 
02571 
0t~6vHJ 
02601 
026~12 
(iJ2603 
02604 
0260:5 
026v.J6 

CHA ~ Nf1 SRC 

Dv) (1 ~ ~ k) 
5")37;1.4 
744~19{1 
74202v] 
742~120 
lvj2~~~ 
7400v!1 
343~:>1 
(j430~2 

2~J30!;>1 
5r13715 
5436~3 
602S6~) 
lf~2~27 
622541 
1!~2~21 
203019 
7412vJv.) 
6223~i 
2tJ37~6 
lv)fJ46~J 

203~13 
10k:i46v} 
203717 
1~}046'J.) 

601~7~S 

DvH~0l!H) 

7777~k} 
043067 
2036~5 
~.:J43~62 
203720 
L163~)~2 

4430~2 
34~S6f6 
44:50~7 
602~~1 
622573 

CHAIN MOD~ QPERATJON SYSTEM EXERCISER 

WDPAIR 0 IWORD PAIR COUNTER. INTERPR~T FJR~T 
AND (~77~~0 IWORD OF 860CK 
CL~ 
RTR 
RTR 
JMS HRQT9 
C~'1A 
TAD (l 
DAC WQCNTR 
~AC STRG -
AND (7 
SAD (5) 
J-MP ;';'3 
JMS GETWRU IWASTE PARITY WORP 
J ~1 P ~ ¥i 6 P A I H 
JMS G~TWRO 
bAC 98KSUM 
SNA 
JMP* bOAD IEXIT eECAUSE ~Of ANO NO PARITY ~RROR 
~AC (~DERM~~1~400000' 
JMS TSIXBT' - . 
bAC (A~l-
Jt~1S T§IXBI 
~AC (~DERM2"1 
J~1S T§ I X8I 
Jt<1P N~TPR§ 
I 

18ET UP ALb AP~ T~APS TO ERROR ENTRY 
I 

SlJAPIH 0 
l"AW ~40 

DAC 9NT 
~AC (40 
OAC bTE:MP 
bAC eJMP ER40 
OAC* ~tEMP~ 
IS~ l:,TEMP 
TAP (~) 
IS?! ONT 
JMP .~4 
J~1P* ~~AP 1 t< 
,EJECT 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

0 1 

o 

o 

o 

o 

o 

o 

o 

o 



o 
o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

PAGE 2~j 

02607 
02610 
02611 
02612 
026:1,3 
v)2614 
02615 
C;J26~ .. 6 
02617 
0262C:J 
v.~2621 
02622 
02623 
02624 
02625 
02626 
02627 
02630 
02631 
kJ2632 

"'2633 
~j2634 

02635 
02636 
026;37 
vJ2640 
02641 
02642 
0264J 
02644 
02645 
02646 
02647 
0265vJ 

GHA ~ N~1 SRC 

lH600~v.) 
6~)2616 

7774~(~ 
ti.l(i)3110 
(100v)rJvJ 
yJ vi vH1~) 0 
';)00000 
777774 
v)42615 
707~=>5 
1400~~0 
2k1372:1. 
vj4v.H1~1 
203722 
1022~0 
741100 
602~§.;S 
202~14 
5'~3723 
7 4 vJVj~l 
~S4261~ 
~)43~9.4 
751100 
602625 
2£1~~1;:) 
1026'(~J 

741100 
6~127yj0 

202~~1 
503723 
542~~J 
6026!:)J .. 
7500EJVJ 
6vJ2640 

CHAIN MOO~ OP~RATJON SYSTEM EXERCISER 

ID£CTAPE R~AD ROUTIN~. kOAD 8hKNUM WITH DESIRED 
IB~OCK NUMBER. RE~D+~ IS WORD COUNT. READ+~ IS 
ICURRENT ADDRE~S~~, A REAP WITHOUT ERRORS WILC BE 
ITRIED THREE !JM~~. T~EN EXtT THE PROGRAM . 

READ 
I 
o 
J~'P 
bAW 
,DSA 

BLKNUM 0 
SRCH 0 
DT~RCT 0 

SRCHA 

SRGHC 

bAW 
DAC 
PT6 A+ 10 
DtM .. -
6AC 
OAC 
bAC 
JMS 
SPA 
Jt4P 
l,AC 
AND 
CMA 
TAO 
TAD 
SPAtC~A 
JMP 
LAC 
JMS 
SPA 
Jt~P 

bAC 
AND 
SAD 
,)NP 
CLA 
JMP 
,EJECT 

,~6 
f'!'4VJ0 
llJeUFe!~ 

!!!~ 

OI~RC! 

;S~ 

( SRC~' 
~i, 
(~61~~~ 
GO 

SRCHB 
SRCH 
(; 77'7 ~ 

8L..KNUM 
(~2 . 

SRCHA 
(0400~0 g9 . ~. 

OI~RR 
SHQH 
(l"177) 
BhKNlJ0 
.+3 

IWORD COUNT 
ICURRENT ADDRESS 'e1 
IBbOCK NUMBER' 

IMAKE ERROR COUNTER 

IS;ARCH REV~R§~, NORMA~ 

IENO tONE? 

ICHANG~ DIRECTION BIT 

IsgARCH FORWARQ UNTI~ 
ICORREGT BbOCK NUMBER APP~ARS 

o 

o 

0, 

01 

o 

o 

o 

o 

0 1 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 



o 
PAGE 2l, CHA!NM SRC 

C) 

o 
v,J2651 2fi)2~11 
02652 040kjJ0 
02653 2~)22i2 
02654 040061 

o 02655 20312~ 
k12656 102670 
02657 741,lrh0 

o 02660 6~527~(;j 

0~6~l 7075?~ 
02662 6226~1 o 
0266~ 5037~~ 
02664 7412~~1 
02665 602700 o 
Ij26~6 2~)37 2 9 
02667 6026~O 

o 
02670 ~j0000f) 

0~6'/~. 7(1)7544 
o 02672 707573 

02673 751,0.~¥:} 
02674 622670 

o 02675 7kj7§~1. 
02676 6022?~ 
02677 622~~kj 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

I (J 

CHAIN MOD~ QP~RATJON SYSTEM EXERCISER 

ISEARCH FORWARD COMP~~TE NOW START REAPING 
I 
L,AC HEAD+'2 
DAC ~0 . 
boAC R~AO+;S 
DAC ;jl-
~AC (0030~0 ICHANG~ FROM ~EARCH TO READ 
JHS q6" ' 
SPA 
JMP UTE;RR 
r)T6A+;~ 
J~1P{~ R~AD 
I 

SRCHB AND (~000~0 
SNA 
JMP DTERR 
~AC (@~00~~ IENO 20NE ERROR GOING BACKWARD 
JMP S~CHC ITURN AROUND. 
I 

GO 0 
OiXA 
DTEFtOTR8 
SI<P tC~A 
~.JMPU GO 
DrOp 
JMP ,~4 
I,H4Pu GO 
,EJE;CY 

o 

o 

o 

o I 

o 

0: 

o 

o I 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 



() 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

·0 

o 

o 

o 

o 
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027(~0 

02701 
v127~)2 

02'703 
02704 
02705 
02706 
02707 
02710 
02711 
02712 
192713 
02714 
02715 
02716 
02717 
02728 
02721 
02722 
02723 
02724 
02725 
02726 
02727 
027J0 
02731 
02732 
02733 

CHAINM 

442?l5 
6(12~2(~ 

6t~0421 

~l400v)4 

700002 
705~i4 
7'~5:)12 
(J43l.vJ6 
7003;1,4 
04310~ 

7036")2 
203'1~2 
(J43104 
2vJ3677 
lr~0~~D 
2031 v?4 
100~~0 
102275 
20310!j 
1~10~1o 
1~)2215 

203i06 
l'D0~40 
102275 
2klYJVJ~~ 
5037v!1 
100'~0 
6'jl1~~ 

SRC CHAIN MODE OP~RATJON SYSTEM EXERCISER 

DTERR lS1! 
Jt,1P 
Jt~P 
I 

DTERCT 
D'fERQTffo3 
1~~ -

ITRY AGAIN 
IR~~lD~NT MONlTOR ERROR ROUTIN~ 

IENTERED BY tNgORR~CT API ~NTRY FROM A DEVICE. 
I 

APIEHR DAC 
lOr 
ISAtl~ 
RPb . -
OAC 
lORS 
DAC 
CAP 
6AC 
[JAC 
~AC 
JNS 
~AC 
JMS 
JMS 
t~A C 
~)MS 
Jt~S 
l.,AC 
JMS 
JMS 
LAC 
AND 
Jt1S 
JMP 
.EJ~CT 

5AVAC 

r;RRNUM~2 

E.~RNUM+l 

( 3 ) 
ERRNUM 
(SYSEkR~1~400000 TSlxsr .. r • 

t:RRNl.JM 
PSQD ' 
SPACE:2 
E:~RNUM+j, 
PSOD 
SPACE2 
E;RRNklM+2 
PSQD ' 
SPACE2 
SAVAC' 
e '77 ) 
F)SOO 
N~jPRQ 

() 

o 

o 

o 

0' 

0, 

o 

o 

o 

o 

o 

o 

o 

o 

0' 

o 

o 

o 

o 

o 

o 

o 



o o 
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PAGE 23 CHAINM SHe; CHAIN t10DE Q P ; HAT ,tt 0 N SY S TE~1 EXERCISER 

02734 7 600 1'1) ER40 h A ~~ 40 
02735 6~j2'10J J~1P AeJEH~ 
~J2736 760~~1 £R41 hAW 41 
02737 6027kJ3 ~)MP AP-IER~ 

o o 

o o 
0~74(~) 76v)~~2 ER42 ~AW 42 
0274~ 6027~S Jt~P APIER~ 
02742 760 0 1;,s ER43 l..AW 4~ 

02743 6027frL5 J~1P A~~ER~ 
o o 

02744 '760~~4 E.H44 1"AW 44 
02745 6027kj6 J~'1P A~tER~ o 0

1 

02746 76004~ ER45 ~AvJ 4~ 

02747 60270.3 JMP A~IEF~~ 
vJ2750 7600?l6 ;R~6 hAW 46 
02751 6v.)270J ~JMP A~ I EH~ 

o o 
027~2 7600~'7 ER~7 bAW ~~ 
2127:;3 602703 J~1P APIER~ 
vJ27!;)4 760~~0 ER50 l~AW ;50 
027:>5 6f12703 J~1P A~IER~ 
02756 7600S1 E.R51 L"AW 51 
yj2757 602/vJ3 JMP A~ 1 ER~~ 
02760 760052 ER~2 LAW ;>2 
02761 60270.:5 Jt~P .APIER~ 

o o 

o o 

o 0 1 

02762 76~H~~3 ER~3 l"AW 53 
02763 9027~3 JNP APIER~ 
02764 76v)vJ:>4 E:R:;4 k,AW =>4 
02765 6~}2'l0J t~H~P A~IER~ 

o 

o 
02766 760~?5 t:R55 LAW ~5 
0~767 602703 JMP A~IER~ o 
02770 7600?6 ER56 bAW ,6 
027"~ 60270~s Jt1P APIERH 
02772 7600~7 ER57 

.. I... ..,. 

LAW ':>7 
02773 6027y)3 Jt1P A~lE:R~ 

o o 
.EJECT 

o o 

o 0' 

c> o 

o o 

o o 

o o 

o o 

o o 

o 
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PAGE 24 CHAIN~' SRC CHAIN MODE OP;RAT.l.QN SYSTEM EXE:RCISER 

o 027'/4 760 (-16 C<i ~R§0 bAW 60 o 
02775 6~?2703 J~1P APlER~ 
02776 760t~~1 ER91 ~A\4 61 
027'77 602'/DJ ~H'iP A~lEf'~ o o 
vJ30~H~ 760v)62 ~R62 I.,AW 62 
03001 602'1t?~S Jt~P AP.IER~ 
030kJ2 760063 E:R~3 bAW 63 
03~HtJ3 6027U3 J~1P APlr::RR 

o o 
030~J4 760064 ~R~4 l.,AW p4 -
030v.l5 6027~~ Jt·'1P A~lER~ o o 
03006 7600~5 ER65 bAW 6, 
03007 602703 JMP APJERR. 
030;1.0 760066 E:R66 kAW 66 
03011 6027&33 J~1P A~IERR. 
03012 7 6~'~~ '7 ER~7 LAW 67 
03~13 602'lw3 JMP APIER~ 
0:5014 7 Q 01cJ'7 v) f:H?0 ~AW 7k1 
030i5 6027e13 J~1P A~lER~ 
030;1.6 760071 E:R71 bAW 71 
03017 6027~3 JNP A~tER~ 

o o 

o o 

o o 
0~020 7600~2 E.R?2 l.AW 72 
0302:L 6v)27~3 Jt'1P AelER~ o 0 1 

03022 760073 ER73 !cAW '/3 
0302~3 602703 JMP AelER~ 
03024 760v'74 ER'14 l.,AW 14 
03025 602'1~~ Jt·1P AeXER~ 

o o I, 

o 
0~026 7600?p ER~15 ~AW '7 f) 
03027 60270:S J~1P A~IER~ 
03030 7600'76 ~R76 ~AW '16 
03031 6YJ2703 \)MP A~JER~ 
0303~ 760V?~7 £R~7 ~AW 7~ 

o 

o o 
03033 602'1'P3 JMP A~IEf'~ 

o ,EJECT 
() 

o o 

o o 

o o 

o o 

o o 

o o 

o o 

() o 
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I 0 030:54 000~)00 

03~'35 000kH)0 
03036 o fj ~H1 ~~) a 

0 03037 Qj00v.HH-J 
03040 kH100t~vJ 
{3304:1. (ij00KJ0kJ 

0 V) 304 ~ C:HJ00'1$ 
03043 000D00 
03044 (11k) 0 ~J k) g 

0 03045 (1(10000 
03C!146 tjy)vJ kH.Hd 
03~4 '1 r~0000'1 

0 0~050 '~0 00kj0 
03~35l k)00000 
0J052 ~~HJ 0Ti1 (0 to 

0 0~053 0vJ00ftH) 
03054 Ov)00~jr~ 
0~0,5 8~j000yj 

0 030,6 (/.j000,1~) 
03057 000000 
03060 '~)00vHIHd 

0 0306~ o f~HH:10!!} 
03~62 !~H:J00~fj 
03063 0000~)O 

0 03064 0fJ0ena0 
03065 C1000liH~ 
03066 120~~0 

0 03067 000f100 
0307kl (H'J0000 
03071 f21~J000f) 

0 0~072 00000k~ 
03073 l3000k)(Q 
03074 000Ki0Qj 

0 03075 000000 
03076 0VJ00kJ0 
03077 CJJ000yj0 

0 103100 00000v) 
03101 D'J'~0y)0 
031t12 yj00000 

0 03103 '300000 
033.04 000kHr)0 
03105 000000 

0 031k)6 (100.00k' 
03107 000~H!)0 
031.10 0000~0 

0 

0 

0 

0 

C) 

SRC CHAIN MOD~ OPERAT~ON SYSTEM EX~RCISER 

Te:X1T 
l,TEMP2 
L'ITEMP3 
hT£MP4 
A 
B 

STBL.K 
TOTWC 
SLDAOR 
CHKSUM 
ONTWOl 
CNTWD2 
GNTWD3 
~iQCNTH 
WDCNTR 
STHG 
CLDAOR 
INST 
uoosw 
E:NTRY 
SL,lNK 
l~T~MP 
APION 
APlERF 
APlSRV 
APIGO 
CNT 
GNTl 
C 

TITA 

o 
o 
o 
o 
o 
o 

'" o 
o 
o 
o 
o 
o 
o 
o 
o 
Vi 
o 
(1 

(1 

o 
o 
o 
o 
o 
o 
JMS~; 

o 
co 
o 
o 
o 
o 
o 
o 

" o 
o 
o 
o 

ERRNUM 0 
o 
(~ 

INPEXR 0 
~IMITR 0 

,EJECT 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 
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PAGE 26 CHA1NM SRC CHAIN MOD~ OP~RATJON SYSTEM EX~RCISER 

0 03:111 fl)(~ 0 0 0 (J OT8UF 0 0' 
.REPT ~(7 

03112 
0 03113 

03:1.14 

~HiJ00vHj 0 
v)Y)0~~0 {~ R 
(1V)00~)y) *R 

o 
031:1.5 

0 03116 
(1)3117 

vJ00ro0,~ *R 
rii000~J~ *R 
!-10000v) uR 

o 
03120 

0 03121 
0000k)(1 *R 
Qj~1000fJ ~~ R o 

-
03122 El00~00 nR 

0 
0~l23 
03124 

(HJ0000 nR 
(J~jv.HHJ0 ~R o 

03125 vH100~yj ~, R 
03126 

0 k)3l27 
kHo000(D ~~ R 
v.H)0~HHJ ~R o 

031;50 000 kl[t) 0 ~. R 
031~1 

0 03132 
fH100@0 nR 
00f,HHJEj ~~ R o 

103133 (2100000 nR 
03134 0vJ000~J nR 

0 03135 Q100000 ~R o 
03136 000t100 ~R 
03137 0r~0~j~)Q' UR 

0 03140 
03141 

0000.~vJ ~R 
v.H1000vJ ~t.R 

() 

03142 000000 ~R 
0 03143 

031,44 
'1~"o000 \~ R 
0QJ0000 #R 

o 
03145 00000{1) ifR 

0 03;1.46 
03147 

0000~0 {~ R 
000000 ~R 

o 
03150 

0 03151 
031.52 

0000~H:l ~. R 
G000~yJ *H 
DfH~£Q00 *R 

o 
03153 

0 0~l~4 
'?i~j0~}00 ~R 

0000"'0 ~R o 
0~155 0100000 ~R 

03156 
0 031.57 

00000v) ~B 

00vHiJ00 *R o 
03160 ~J00"H1(~ ~} R 
031~1 

0 03162 
0;516J 

(H10000 ~H 
0vH?HO~0 {~H 

(HHHOVJ0 ~R 
o 

03164 000000 ~~R 

0 03165 
(lJ3166 

0k1t!HM4L1 i~R 

000BkH:1 ~R 
o 

03167 0000(.1)0 ~R 

0 03170 (0vJ0000 ~~ R o 
03;1,71 ~100B00 ,~ R 
03:1.72 

0 0J173 
~i00~)0vJ ~R 

vJ0v,HH10 ~R o 
03174 r:H) 0 10 0 ,~) ~R 

0 o 

() o 



o 
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o 03175 vH10 ftH20 ~R 
03;1:/6 0000kHa ~H 

o 
031'17 00QH100 ~~ R 
032k10 000000 ~·R o o 
0320~ vJ00000 nR 
03202 (I)v.'0000 *R 
03203 (tJ00£H~0 *R o o 
03204 0~i0kH)0 uR 
03205 100.0000 ~H 

03206 (300000 ~R o 0 1 

03207 ~j000k3Q) ~R 
03210 '1000100 uR 
03211 000000 ~R o 0 1 

03212 '~00~~j0 *R 
03213 0¥1000vJ i. R 
03214 v.J !<:Hi:H10 f:1 nR o o 
03215 00000vJ UR 
03216 0000t1vJ ~·R 
~3217 000VJ00 )) R o o 
03220 00000v.' ~~ R 
03221 000000 *R 
03222 000000 .~ R o o 
03223 000~~0 ~R 

03224 k100000 -*R 
03225 kJ00~f~~' ~R o 01 
03226 0000~V! <~ R 
03227 000000 ~. R 

o 03230 0000v?0 *R o 
03231 1000000 *R 
03232 o (i)vHH:l0 \~R 

gJ3233 vH1000k1 *R 
03234 0000kH1 {~R 

o o 
03235 0000'J0 ~~ R 
03236 0000k.Jv, ~~ R o o 
03237 13000i<H~ *R 
0324v) 0kH~00~~ i~R 

0324~ 0000D0 ~·R o o 
03242 000000 ~~R 

0324~) ~1000'!l0 *R 
03244 CH3000c0 ol~R o o 
03245 o v.HJ yJ vJ k) uR 
v,J3246 ,~gJ0000 i~ R 
03247 GQHiJ0v.)0 -noR 
03250 k}~)001~I,a ~~R 

o o 
0325~ vJ000kH1 UR 
03252 00000fJ ~~ R o o 
03253 (?J000k10 *R 
9.13254 000~kH:l ~~ R 

o vJ3255 000000 {~ R o 
03Z5Q ~100v)OV) {H~ 

032') ,~j00VJ00 ~~ R 
0326fJ r~ (~H" 0 0f~ {~R o o 
0~2~:1, '1000kH1 #H 

o o 

() 0
1 



o 

o 

o 

o 

C) 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

() 

PAGE 28 

03262 
03263 
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0 A 03(140 ADPNTR 0~454 
APIGO v.J3066 APINON 0~742 
APlSRV 03065 AP I. ,1, 015~2 

0 SA OR (03547 BEGIN 0t400 
BKt·10DE 02466 B~KNl)M 026+.3 
CHECKA (31771 CHKSU~1 03046 

0 CHT~:1. VJ2331 ChDAOR 03055 
CLX 735'100 CNT 03067 
CNT\-H)2 0305;,) CNTWD3 0~0~1 

() CRL,f 0~j0514 D~HECT 000565 
DTEF' 707561 DTERCT 026~5 
DTRA 707552 DTH8 "/07572 

0 EBA 707764 ED~1SG 02474 
ENTHY 03060 ERCA~L 02255 
ER4kJ 02734 EH~~ 02736 

0 Ef~4 4 kJ2744 ER45 02746 
ER5v.J 02754 ER51 027~6 
ER54 ~J2764 ER55 02766 

0 EI16v.) 02774 EH~:1. 02'176 
EH64 03004 ER65 030~6 
ER7'~ ~j~0:l.4 ER7t 03016 

0 ER74 03024 ER75 03026 
GE Tt:10N 000:1,20 GETWRIJ 0?527 
I~~~C~1S 03556 INDEXR 03107 

0 lNTPRT frJ2414 KRB 70~3l2 
LDERlvl1 D3575 LPER~12 036yj5 
~(JADA 023'10 L.HOT~ 0005~3 

0 ~TEMP3 03036 ~TEMP4 03037 
MONERR 02273 NOT~'lIN 02500 
PA~. 722000 PAX 72:t0~0 

0 PIt ND ~)3625 P~ON 0+603 
PHTERA 021.23 PRTERR 0~11.0 
READ 0260'/ READBK 025~0 

0 R~OlNS 02441 RP~ 7055~2 
SA ~i2462 SAVAC kH:H)004 
Sl..INK vJ3061 SPACE2 -02275 

0 SRCHB 0266~~ SHCHC 02640 
ST~1SG 0~3511 STRG 03(154 
SYSERR ~J3614 SYSINT 021 77 

0 reF 700402 TE:XtT 03034 
TSF 7")0401 TSJXST 000460 
TYPONE 000522 UODSW 0~0S7 

0 ~~OCNTR OJ053 WOPAIR 02511 

0 
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0 
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APl£RF" v.'3064 
APl9N 03063 
f:3 0304~ 
BEGINl 01417 C -. 03071 
OHKYBD 0230~ 
9Lk~· 736000 
CNT p~U "01463 
CN'fl 03070 
DT8QF 03~ii 
OTE;RH 02700 
UTXA 707544 
~EM i07702 
E.RNlJMB '03622 
~R42 0274@ 
ER46 0275@ 
~H5~ v?276~ 
tf~~b 02770 
ER62 03000 
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E R~i2 03020 
ERib 03030 
~o - 02670 
IN I IA 0;1.6~~ 
KSF 70030~ 
t~ lt~ I 'fR '03l10 
k.T~MP 03Vi6~ 
MEML,OC 03623 
NOTJ:N ~3B9~ 
PGr1(JOE 0247~ 
P~A·· '(30000 
PSOU ~00540 
RE~NIT ~2011 
RPTERR VJ1773. 
SIOEX 0224J 
SRcF-i ~261~ 
ST8~K 03043 
~lJAP 1 R 025'1~ 
SYS10 ~222~ 
TITA ~3101 
TYP~t 02333 
~PHEFX kH30560 
~·l(JGNTR ~305~ 

EXERCISER 

APIERR 0:270~ 
APIPTR 0:362;1. 
BAOERR 0f2017 
BGNMSG 03~2~ 
CH~CK 0;t.75l 
CHTYP~ 023~~ 
CbOF' 700004 
CNTW.Dl 03047 
CONST 0245? 
DrOp '107Q0~ 
() TL.-A 70754~ 
DUN 03617 
ENDMSG 03ptZ' 
ERRNUM 03104 
E:H~3 ~?74~ 
ER47 02752 
ER!)~~ 0276? 
ER57 0~772 
ER~3 0300g 
ER67 0~01~ 
ER73 0;3vJ22 
ER77 03032 
ll.,WCCO 02vJ7~ 
IN;?T 0:3056 
bPADO 02435 
L,O A 0 0236~ 
~ T~~1Pg 03035 
MEMSt2 03542 
NXTPRG 0147~ 
PGOR8K 036~~ 
PRTDUN 0g04~ 
PXA 724000 
R~5ERV 0~77? 
RROT6 0~503 
S~OAOR 0304!? 
SRCHA 02625 
STCNT 0g15" 
SWMASK 03626 
SYSIOa 02tZ4~ 
TOTWC 0~04~ 
TYPE:.1 ~235~ 
WAIT 0r3025~ 
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UPR£PX 00056(:) o I F~ECT 0~H)565 BE~lN -014~~ Bt::~IN:1. 01417 
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HPT(::RR 01773 RESERV 01775 HE I N XT 02011 BAPERR 0~017 

0 rJRTDUN k12041 Ik,WCCIJ 02076 PHTERR ~211~ PRTERA 0212~ 0 
STCNT 021!:il SYSINT 021'77 SYSXO 02225 SYSIOB 02240 
?IOf;':X ~J2243 ERCALL, 0~255 ~10N~RH 02273 SPACE? 0227~ 

0 CHKYBD 02303 CHTYPE 02316 9HT'~1 02331 TYPEI 0~333 0 
TYPE,l 02356 LOAD 023§j. bOA9A 023'/0 INTPHT 024;l,~ 
kDAOO 02435 HkOINS 02411 CQNST 02452 APPNTR 0g451 

0 SA 02462 BK~10Df.: 02466 PGMODE 024'10 EONSG 02474 0 
NOTHIN vJ250tD RRQT6 025@3 REAOBK 025i~ GE:'[WRO 0g527 
~JDPAIR 02541 SUAP~R 02573 REAP .. ~26~~ BbKNUM 0261~ 

0 SRCH 02614 DTERCT 026~5 SHCHA 02625 SRCHC 02640 0 
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0 ER74 ~J ~3(~ 24 EH75 03026 ~H76 03030 ER'17 0303~ 0 
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