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1. AB;.,)CT 

THIS PROGRiM IS A OI~GNOSTIC AND EXERCISER rOR THE 
DRS.EA 12 CHANNEL 8UFrERED DIGITAL INTERrACE! ALL 
FU~ctIONS ARE 'ESTED 4ND ERRORS ARE REPORT~D BY HA~TS 
AND/OR ERROR TYPEOUTS, 

~. REOUIREMENTS 

2,1 EQUIPMENT 

PDPSE STANDARO COMPUTE~ WITH 4K or CORE 
ASR~33 TELETYPE lO~ [QUIVA~ENT) 
DR8.EA WITH TEST CA8LE 

-Z',2 STORAGE 

THE' -PROGRAM US!!S ~OCA'fi ON ~0,00-.. 3377 

3'. ~ 0 A DiN G !' R O'C E 0 U R E 

THE STANDARD PROOEOURE F'OR LOAOING BINARY TAPES SHOU~D 
BE U-~ED. 

4~ STARTING PROCE5UR~ 

.11 STARTING AbDRESS 

20~~lNPUT OEVltE C~NrI~URATlnN 
-2mi.SfIRT WI1H STAND~~b- CaNF'1~UR1TioN 

4~2 S~!TCH SETtINGS 

POR EITHER STA~T!N~ ADbRESS, NORMAL SETTI~G IS SRZGSR11= 
o -( DOWN) I 

'~3 PROGRAM ANb/OR OPERATOR ActION 

~OAD PROGRiM INTO MEMORV 
SET SwITCH REG]StER- TO DESIREO STARTING ADDRESS ' 

LOAD .~ADDR.ESS 
CI..EAR SWli'CI-lES 
pR£SSCLE~RAND CONT~NUE 

J ) 
~ 

. :tr-



4.3.1 rOR STARTING A~DRESS 200 

THE I'ROGRAM WILL TVPE "SET SR rOR DEVICE CODE AND CaNT" 
AND THEN HALT, 

SET SW1TCHESTO 00X WHERE X IS AN OtTAL 
NUMBER CnRRESPONDING TO THE 3 LS8 OF THE DEVICE SE~ECTOR CODE. 
P R t sse 0 N TIN LJE', 

'PROGRAM wILL RESPO.ND BV TYPING 
" Sf T S R F' a R I Nt ERR U p t .J U M PER SAN D tON t ,i AND T 11 E N HAL T • 
SET SWITCHES'FOR ALL INPUT REGISTE~ BITS JUMPERED TO INTERRUPT~ 
PRE sse ON,. y' N'U E", 

PROGRAM WILl. .R~SPOND BV TYPING 
"SET SRrOR F'LfpF'~OP JUMPERS AND CONT" AN~ THEN HA~T, 
SET S l.J.l T C H E.S F' 0 R AI. I. I N PUT REG· 1ST E R F' 1.1 P F'l. 0 p·s , 
PR.ESS .CONT i NUE. 

PROGRAM ~lLI. R~SPOND BY Tyl'ING 
"SET SR FOR RUN" A.ND T·~EN riAl. T·. 
SET S~ITCHES AS IN 4.2 OR 5,1 
PRE S S c: 0 N T i' N U E '. 

PROGRAM W1LI. 8~GIN TES' EXECUTION 

4,3,2 FOR STARTING A~DRESS 2~1 

"'--,~>.?:,~",;~~-", . 
SET SWITCHES ASIN 4.2 OR' 5.1 
PRESS CLEAR AN~ CONTINUE, 

PROGRAM WILl. B!GIN TEST EXECUTION 

\J .~ 

J .• 
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J 
OPERATING PROC~DURE 

11 OPERATIONA~ SWITC~ SETTINGS 

SR0=1. SUPPRESS ERROR ~A~T 
SR1=1. SUPPRESS ERROR TYFEOUT 
SR2~1. ~oap ON CURRENT TEST 
SR3=1. ~OOP WITH CURRENT DATA 

.2 

.2 e 1-. i 

SR~~1B SUPPRESS 8E~~ OR TYPEOUT AT END O~ FASS 
SR5;iB SUPPRESS iTERATiONS 
SRe=1a ESCAPE TO NEXT TEST ON ERROR 

PROGRAM ANDIOR optRATOR ACTION 

WITH SWITCHES SET AS IN 4,2, T~E ~ROGRAM WIL~ RUN ALL 
TESTS SEQUENTIALLV. EicH lOT TEST WILL BE REPtATEO 4~96 
11 ME5. EAOH DATA TEST WI LL,9E REPeATED S~ TIMES. AF'TtR 
A~L TESTS HAVE BEEN COMPLETED! T~E PROGRAM WI~~ TYPE "OR" 

. AND START ALL TESTS AGAIN • 

. Ir AN ERROR oCtURSt THE PROGRAM WILL HALT ANO TYPE AN 
APPR~PRIAT~ ER~OR MESS1GE (SEE SEctION 6 '~R CETAl~S), 

.2.1,2 WITH SR0~1 (UP), ~~OGRlM ACTION WILL BE AS IN 5,29~11, 
. . EXCEPT NO tyPEOUT ~lLL. OCCUR • 

• 2.153 WITH SR2;1~UP) PR~~RAM ACTION WILL BE AS IN 

.) 

. 5.2.1.1. EXCEP' NO TYP~QUT WILL OCtUR~ TH~ ADDRESS O~ THE 
PAILtNG,TEST WiL~ BE CiSPLAYEOIN tHE COMPUTER AC~ 

,.2 r 1.4 WITH SR4=1~UP)a PROGRAM ACTION WILL BE AS IN 5!2,1~1 EXCEP, 
NO END· or FASS TVPEOUT WILL OCCUR, 

a2.1.5 WIlH SR5~1 (UP), EAC~ TEST WILL 8E EXECUTED ONLY ONCE, 
INSTEAD OF TypiNG "DR". THE PROGRAM WILL RING THE TTY BELL 

~2,1.6 ~[TH SR0=1 AND SR6=lp PRoGRAM ACTION WILL 9E AS !N 502Dl~1 
Ir NO ERRORS OeCUR; 
1r AN ERROR OCtURS, THE PROGRAM W!(L TYPE AN A~PROPRIATE 
ERROR MESsAGE iND IMME~IAT~Y TERMINATE ITERATIONS OF THE 
'FAI~tNG TEST. TH~ PR~GRAM WILL fHEN SrART:~H£ NEXT TEST 

IN S~QUENC£. 

) ~) 



6. ERRORS 

6.1 NORMAL O~ERATleN 

!r AN ERROR OCCURS WIT~ SWITCHES SET AS IN 4.2, THE PROGRA~ 
wILL YYPE AN A?PRO~RIAtE ERROR MESSAGE (WITH DATA Ir APp. 
~ICA9LE) AND HALT. 

iHE roRMAT or THE ERRO~ TYPEOUT IS 

xxx x MESSAGE 
HEADER POR OATl (Ir APPLICABLE) 
DATA 'Ir APPL!CABLE) 

XXX: ADDRESS or JMS TO ~RRORROUTINE IN TEST T~AT rAILE5~ 

6~2 ERR~R RECOVERV 

SET"'SR6~i(0P) TO ESCAPE TO NEXT iE.ST,. PRE:SSCONTINUE. - .:. 

6.3 ERROR ~OOP (10fS) 

SET SR0:;1 
SET SR1=1 
SET SR2=1 

TO SUPPRESS !-IALT 
TO SUPPRESS TYPEOUT 
TO ~OOP ON tURRENT FAILiNG TEST 

6~4 ERROR LOOP (OA'A) 

SA~E AS 6.3 ~X~EPT USE SR3 INSTEAD O~ SR2 TO ~OOP WITH CURRENt 
OATA~ 

,. RESTRICTIDNS 

'~i STARTINGR~STRlcttONS 

TEST JUMPER CABLE MUST BE INSTALLED. 
A~Y rLOAr!NG iNPUTS TO INPUT REGISTER SHOULD 8E 

GROUNDED, OR ERRORS MAY OCCUR, . 

7.2 opERATING RESTRICTtONS 

t-.;O~E 

'J .J 
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) ) 
MlSC~LLAN~OUS 

,1 EXECUTION TIME 

EXECUTION 'IME IS APPROXIMATE~V 3 MINUTES rOR FULL ITERATION 
AND ApPROxiMATELY 10 SECONDS WITH iTERATIONS SUPPRESSED, 

PROGRAM DESCRl~TION 

T~~ DRS-EA IS A TEST or ALL FUNCTIONS or T~E INTERrACE, 

THt ~ROGRAM SEQUSNCE IS AS ro~~oWSi 1 

AL~ BASIC ior rEsTS ARe EXECUTED 4096 TIMES) 
ALL OVTPUT REGiSTER .FUNCTIONS ARE tEstED WITH BINARY COUNT pi'TERNS. 
AL~ INPUT REGISTER rUNtTloNS ARE trsTEDUSING 8INARVCOu~tpA'TrR~S: 
INTERACTION BEtWEEN INPUT AND OUTP8t REGISTERS IS TESTED fOR 
WITH BINARY COUNT PAtT~RNS, 
ALL SKIPS ANO ~NTERRuPts A~E TESTE5 USING 81NARy COUNT PAT'ERNS~ 

0~ ~ISTING 

) .fii;iJ, 



IMAINDEC~08.DHDRA~A PAL,,10 V141 29"'MAR1I72 16i01 PAGE 1~1 

0030 0000 
0031 0000 

0032 
0033 
0fl134 
0~35 
0036 
0037 
0040 
0041 
121042 
0043 
0044 
0045 
0046 

0200 
~21211 

02"'2 
0203 
i2!204 
~2~5 
2l2~6 

~2!21" 
121210 
C!!211 
0212 
~213 
221:4 
~215 
~216 
0217 
~22" 
l221 
::'222 
='223, 
~224 
~225 
~226 
2227 
~23et 
:'1231 
~232 
~233 
~234 
~235 
2236 

0261 
0266 
0213 
0300 
0305 
21312 
0317 
0324 
3200 
32'51 
2600 
2667 
2712 

0200 
5202 
5244 
6007 
4442 
33'77 
7402 
7604 
0317 
71.06 
7004 
1376 
3247 
4442 
3420 
7402 
7604 
3026 
4442 
3444 
7402 
7604 
3027 
1375 
302121 
1260 
3233 
1'247 
0000 
2233 
2247 
2-020 

'J 

TYF'FLG, 0 
LPCNT I 0 

I 
IINDIRECi 
I 

POINTERS 

X b B D 1 , 0 8 D IX 
XD8EI. DBEIX 
XD8SK, OBSKX 
XDBCI, 08CIX 
XD8RI. DBRIX 
xDBCO, DBC'OX 
xDBSO, DBSOX 
XPBRO I DBROX 
XPRINT e PRINT 
XiYPE, . TYPE 
XERRoR, ERROR 
XI.OOP1! LOOP1 
XL"OOP2 e LOOP2 

I 
ITEST INITIALl~ATION 
I 

~2eJ0 
JMP 
JMP 

START1, CAF" 
JMS I 
Ml"'l 
I-IL1' 
l..A5 
AND 
CLl. RTL 

'RAL. 
TAD 
nCA 
JMS I 
M2 e l 
HL.T, 
LAS 
DCA 
JMS I 
M2A-l 
HLT 
LAS 
DCA 
TAD 
DCA 
TAD 
DCA 
TAD 

PNTR1. 0 
IS2 
lS2 
152 

START1 
START2 

XPRINT 

( 7 

(651210 
lOTS 
XPRIN"i' 

IJUMPER 
XPRINT 

FJUMPER 
(1!l1fll 
CNTRl 
DI0T 
PNTR1 
lOtS 

PNTR1 
lOTS 
CNTR1 

ICI.EAR ALL ~lA~S 
ITVPE "SET ~R fOR 5EVltE 
leOOE AND tONT" 
IHALT FOR SWITtHE5 
I~ET SWITC~ES 
IMASK OEVleE CODE 
IPOS'ITION ~lts 

IGEN~RATE 8ASle tOT 
15AVE BAsre f~t 
/TYPE "SET SR tOR JUMP~RS 
lAND CONT~ 
IHA~T fOR SW!TtHE5 
IG£T SWITC~ES 
IS1VE JUM~~R M~SR 

16 lOTS WI~L BE: 
ISET UP 
ISTORE INSTRUCTION ~OR 
IIOT SET UP 
IGET lOT 
1ST ORE IT 
IPREPARE TO STORE 
/NEXT tOT 

-J 

f~ 
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/, ~DEC'~B.DH'RA.A PAL.10 V141 29a MAR"'72 )i~; PA~E 1 

~~i0 

2~20 
2(J21 
2022 
~'~23 

~"24 
~e25 
2026 

l~2' 

7421 
7501 
7002 
600·7 

.6003 

.4432 
4433 
4434 
4435 
443.6 
4437 
4440 
4441 

3026 
3027 

021113 
0000 
0020 
0000 
0000 
0.000 
0000· 
0000 
00~ll?J 
77;7 

7777 

_10 

IMAINDEC~08·DHDRA.A 

IDR8-EA 
112 CHANNEL BUFFERED 1/0 
ICOPYRIGHT 19721 DIGITAL 
I 
ISTARTING ADDRESSI 
1 
/ 
/SWITCH REGISTER OPTIDNS 
1 

DIAGNOSTIC 
E~UJPMENT CORP~J MAVNiRD, MASS. 0f754 

20~~iNPuf 6EvrtE CONFIGURAtION 
20i-uSE StiNDA~D CONF!GURAtION 

ISR00 =1, 
ISR01 =1, 
ISR02 =1. 
ISR03 =1, 
ISR04 ·=1 a 
ISR05 =1, 
ISR06 =1, 
I 

SUPPRESSHA~T ON ERROR 
SUPPRESS ERROR TYPEOUT 
LOOP ON CURRENT TEST 
LOOP WI~H CURRENT DATA 
SUPPRESS BE~l A~ END O~ pjSS 
SUPPRESS ITERATIONS 
ESCAPE TO NEXT fEST ON ~RROR 

IINSTRUCTION DEFIN1TIONS 
I 
MQI..=7421 
MQA::75ell 
B 5 \oj = i,!2leJ2 
CAF.=6(a07 
SRQ~ M!Jr33 
D8DI=JMS 
OBEI=JMS 
08SK=JMS 
D8CI=JMS 
DSRI=JMS 
DBCO=.JMS 
DSSO=JMS 
08RO=J·MS· 

../ 

X 080'! 
XOBE'I 
XDBSK 
XDBCI 
XDBRI 
X08CO 
XDSSO 
XOBRO 

II,.OCA 'fION !!QU I VALENC I ES 
1 
MSiDGi=ERAQR.v.l 
LSiDGT =ER.ADR+2 

1 
/GENERAL V1RIA8LES 
1 

POINT1,0 
~20 

. eNTR1. 0 
DA'I'A1, 0 
DA'fA2s 0 
DATA3. 0 
OATA4. 0 
DA"A5~ 21 
I JUMPE, 7777 /XNTERRUPT JUMPER MASK 

FJUMPE, 7777 If~IPF~OP J~MPER MASK 

') ~f/i; 

',. 



IMAINDEC a 0S-0HDRA-A pAL10 V141 29~MARSJ72 16i07 pAC;E 1';2 

01231 5232 JMP PNTR1 111 1 
0240 4442 JMS I XPRINT ITVPE "SET SR tOR ~UN 
0241 3475 H3 ... 1 lAND CONT 
0242 7402 HLT I~AL' PaR swlttHES 
0243 7300 CLA eLL 
21244 3030 ST ART2 f DCA TYPFLG IC~EAR ERROR FLAG ICLEAR TYP~ F'LAG 
0245 5646 JMP I evi IGO TO FIRST TEst 
0246 13400 INtT1 

I 
IINITIALI~ATlaN CONSTANTS AND VARli8LES 
I 

0247 00~0 i O'l'S I 0 18ASIC leT 
0250 0262 tIOT, DaDIX~l 

0251 .0267 DBEIX.1 
0252 132;4 D8SKX?1 
0253 03'211 D8CIX+l 
0254 0306 D8RIX"'i 
0255 . 0.313 DSeOXri>l 
~256 0320 DBSOXII!1 
0257 0325 D8ROX<iol 
~260 3650 D lOT I. DCA I iIOT 

I 
IIor SUBROUTINES 
I 
IOISABLE DATA BUFFER XNTERRUPT (08Dl a 65X02 
I 

0261 0000 OBDIX. 0 
2'262 650.0 6500 

l263 7410 SKP ITRAP POR ONDESIRE~ 
0.264 7402 Hl.i ISKIPS 
~265 5661 JMP DSOIX 

I 
IENABLE DAtA 8UFrE~ INTERRUPTS (rr8EI.6~Xi) 
./ 

2266 0000 DBE:IXs 0 
2261 6501 6501 

2270 '410 SK? ITRAP rOR ON5ESIRE5 
~2'1 7402 HL'f ISKIPS 
2212 5666 JMP D8EIX 

I 
ISKIP ON OiTA BUrPER INPUT fLAG (DBSKs~5X2' 

~213 0000 DBSKX, (;3 

~2'4 6502 6502 

2275 7410 SKP 
l216 22;3 ISt! DBSKX 
~21" 5613 JMP DBSKX 

I 
I(JJS TO INPUT REG1STER CORRESPONDtNB ""-
ITO 15 IN AC (D8CI,6SX3) 
/ 

/) ) j @ 

-----
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PAI..10 V141 29aMAR G 72 PAGE 1~3 

03~fll 0000 DSeIX, (!j 

03~1 6503 6503 ''I 

~302 ;4:[0 SKP /TRAP rQR UNDESIRED 
03C!J3 7402 HLT 15K IPS 
03c;,4 5700 JMP DSCIX 

I 
IINPUT REGiSTER TO AC (D8Rr~65X4) 
I 

03~5 00021 OBRIX. 0 
0306 6504 6504 

Qj 3c;, '7, 7410 SKfl ITRAP PQR UNDESIRE~ 
0310 7402 f.lL.'f ISK lOPS 
c;,311 5105 JMP D8RIX 

I 
I~ERQS TO OUTPUT REGISTER eORRESPO~DIN~ to 
IONES IN At (DBCO§65X~) 

21312 0flliaI2J DSCOXe 0 
0313 6505 6505 

'~J14 i4:i.((J SKF ITRAP ro~ UNBESIREO 
0:315 74!Z12 HL'f ISlqPS 
0316 5'712 JMP I D8eox 

I 
11S TO OUf~UT REGlSTER CORRESPONDING 
ITO 1S IN 10 (DSSOa65X6) 
I 

031' etW2112J D8S0X, 2J 
032l?J "65tlJ6 65216 

Pl321 i4112J SKP ITRAP rOR ONDESIRED 
"322 i'4rtl2 191..1' 1510 PS 
~32J 5717 JMP DSSOX 

I 
IJAM i~ANS~ER OUTPUT REGISTER To Ae (DeRO ~5X;) 
I 

0324 0((J(a12J D8~OXII ~ 
0325 6531 6501 

0326 1410 SKP IT~AP rOR ONbE5I~E5 
~32" 7412i2 Hb.'i' .I $1{ IPS' 
0330 5724 ...IMP D9ROX 
~315 7'1'0 
0376 6500 
0317 0~~1 

04~0 F'At;E 

I 
lIS OUTPUT REGIS~E~ Cb.[AREO BV INlfIALI:t1 
I 



iM~INDECp08-DH~RA~A 

04~t?J 31030 
Zl4~1 3031 
r2l4~2 6007 
04V'l3 4441 
eJ4~4 3021 
e!4~5 1021 
eJ4~6_ 7650 
0407 . 5214 
0410 4444 
0411 3645 
0412 3515 
e!413 7777 
04-14 4445 
0415 52-02 

0416 
0417 
l?l420 
0421 
.0422 
0423 
el424 
0425 
0426 
0427 
0430 
0431 
0432 
0433 
0434 

0435 
0436 
0437 
0440 
0441 

-0442 
0443 
21444 
e!445 
0446 
044'1 
eJ450 
2'451 
0452 
1'1453 
~454 
045_5 
~456 
2451 

3030 
3031 
7410 
6007 
4436 
3021 
11021 
7650 
5233 
4444 
3661 
3515 
7777 
4445 
5221 

3030 
3031 
7410 
6007 
4433 
6003 
52510 
4444 
4042 
3514 
00010 
4434 
5256 
4444 
3674 
3514 
0000 
4445 
5240 

,rJ 

INIT1, 

INIT2, 

INIT3, 

PALlr2l V141 

DCA 
DCA 
CAF 
DBRO 
DCA 
TAD 
SNA CI..A 

iYPFLG 
LPCNT 

DATA1 
DATAl 

JMP .+5 
J M S I X E FfR a R 
INIT1Ee1 
01-11·1 
91 
JMS 
JMP 
I 

XLOOPl 
INiT1>t-2 

29=»MAR1III72 16i07 PA~E 1~4 

IC~EAR ERROR FLAG 
ISET ITERATION COUNT TO 4eJ96(DECIMAL) 
IINITljLI~~ INTE~F~CE 
IREAD OUTPUT REGISTER 
ISAVE REGISTER DATA 
IGET REGIS~ER DATA 
IWAS REGIS'ER tLEARED ~Y INITIALi~~ 
IDATA CORReCTs CONtINUE 
IND, ERROR 
I"OUTPUT ReGts'ER ~ot tLEAREC" 
I"REGISTER D~T~" 
INUMBER OF woRDS to BE oUiPUT 
ICHECK FOR LOOP ON CURRENT TEST 
I~OOP ON CURRENT T~st 

lIS IN~UT RtGISTER CLEAREO BY INITIALI~E~ 
I 
DCA 
DCA 
SKP 
CAF 
DBRl 
DCA 
TAD 
SNA CI..A 

TYPFLG 
LPCNT 

DATAl 
DATAl 

JM? ,.5 
JMS I XERROR 
INIT2Eel 
Df-4f"l 

XLOQP1 
INiT2+.3 

IC~EAR ERROR FLAG 
ISET ITERA'ION COU~T TO 4096(DECiMiL) 

IINITIALI~E IN'E~ricE 
/READ ~NPU' REGISTER 
,SAVE REGISTER. DitA 
IGET RE~IS'ER DATA 
tWAS R~GIS1ER CLEARED 
IDATA CORR~CT. CONtINU~ 
INOi ERROR 
l"lN?UT RE~IS'ER NOT C~EARED" 
I"REGISTER D~TA" 
INUMBER ~F WOROS to BE OU'PUT 
ICHECK FOR LOOP ON CURRENt TEST 
ILOOP ON CURRENT T~st 

... 1 
JMS 
JMP 
I 
lIS SKIP FLAG SET AFTER INITIA~IlE 
I 
DCA 
8CA 
SKP 
CAF' 
D8El 
SRQ 

TV~FLG 
LPeNT 

JMP t,j,5 
JMS I XERROR 
INT1E"'1 
DFl0"1 
Ql 
D8SK 
JMP eo(.5 
JMS I XERROR 
YNIT3E ar l 
DH0"'1 
121 

JMS XLOOPl 
JMP INiT3,p3 

ICLEAR ERROR FLAG 
ISET ITERAtION COUNT TO 4~96(~EOIM~L) 

IINITIAL1~~ ~N'E~~icE 
IENABLEIN'ERFlCE 'NtE~RUPTS 
ITEST rOR INTERRUPT ActIVE 
INO INTERRUPT, CONtINU~ 
I%NTtRRUPT AtrfvEs ERROR 
l"tNTERRUP' iC'IVEh 
INO DATA HE:ADER 
INO DAiA 
17S !NTERPACE FLAG SET 
;rbAG NOi SET. CONTINU~ 
IPbAG SET, ERR~R 
I"SKIP FLAt; SEt" 
INO DATA HEADER 
INO DATA 
ICHECK FOR LDOP ON CURRENt TEST 
ILOQP ON CURRENT TEst 

~ 

<to 

~ @' 



/M.)EC"~8'DHDRA.A 

0460 30321 
0461 3031 
0462 62107 
0463 73421 
0464 4441 
0465 3021 
0466 1'021 
0461 7650 
0470 52'7S 
0471 4444 
0412 3'703 
0413 . 352~ 
0474 7777 
~475 4445 
0476 5262 

2'477 
0500 
0501 
05QJ2 
0S~3 
21504 
2!5C'lS 
2506 
05217 
(J51ra 
21511 
0512 
0513 
0514 
21515 

l516 
251' 
Z520 
215-21 
2522 
Z523 
23524 
e525 
~526 
2-521 
053~ 
2531 
~532 
~533 
2'.5.34 
2535 

3030 
3031 
6007 
734flJ 
4436 
3021 
1021 
7650 
5314 
4444 
3116 
3525 
7777 
4445 
5301 

3030 
3031 
60eJi 
7340 
4440 
3024-
1021 
7040 
7650 
5334 
4444 
3-'731 
3525 
7777 
4445 
5320 

TRA\Jl. 

tRAN2a 

TRAN3D 

PALik') V'l~l 2913MAR m 72 )7 PAGE 1';'5 

I 
IDOES GUTP8T REGISTER JAM TRANS~ER TO ~c~ 
I 
nCA 
DCA 
CAF 

TYPFLG 
LPCNi 

CLA CLL CMA 
DaRO 
DCA 
TAD 
SNA C\.A 

DAtA1 
DATAl 

JMP ,+5 
JMS I XERROR 
i'RAN1E ... 1 
DH2-1 
'101 
JMS I 
JMP 
I 

XLOOPl 
TRAN1~2 

IC~EAR ERR~R rLAG 
ISET ITERA'ION COU~T TO 4096(D~CIMAL) 
IIN}TIALI~~ iN'ERF~CE 
ISET AC =7777 
IREAD OuTPOT REGistER 
ISAVE AC CCNTENTS 
IGET Ae COr\JTENi'S 
IWASAC CLEARED BV TRANSFER 
IDATA CORR~ct, cONtINU~ 
INO, ERROR 
I"DBRO DiD Not CLEiR A~" 
l"AC CONTENTS" 
INUMBER or wnRDS ,~ 880UfPUT 
IC~ECK POR LOOP ON CURRENT-TEST 
I~OOP ON eORRENT ttst 

IDOES INPUT REGIST~R JAM T~ANSFER '0 At 
I 
~CA 
DCA 
CAP 

iVPFLG 
LPCNT 

CL.A eLL CMA 
DBRI 
DCA 
iAO 
SNA CLA 

DA-t Ai 
DAtAl 

.,.IMP u0$05 
JMS I XERROR 
TRAN2E~1 
Df.l2 co l 
.,1 
JMS 
JMP 
I 

XLOOP1 
TRAN2<t2 

ICbEAR ERReR FLAG 
ISET !TERA'ION CCU~T TO 4096(DECiMAL) 
IINITIALI~~ iN'E~~icE 
ISET AO =7777 
/READ INPUT REGIstER 
/SAVE AC ceNtENTS 
t-G£T AC CO.NTENtfS 
IWAS lC CLrARED ~~ TRAfuSF'ER 
IDATA CORR~Ct, CONTINUE 
/N.O 9 ERRtlR 
I"D8Rl OlD NO' clE~R Aa" 
I" AC CON-TENTS!! 
INUM8ER OF WoRDS YO 8E OUTPUT 
ICHECK FOR LOOP ON CURRENi YESi' 
ILOOP ON CURRENT TEst 

IDOES TRANSfER TO OUTPUT REGISTER tHlN~E AE ~WITH AC=7777gb8S0) 
I 
DCA 
DCA 
C AF." 

iVP-FLG 
LPCNT 

CLA C\"L eMA 
0850 
DCA 
TAD 
CMII. 
SNA CI.;,A 

DAtA1 
DATAl 

JMP Q$5 
JMS I XERROR 
TRAN3E:sl 
DH2~"1 
",,1 
JMS 
JMP 

XLOOP1 
iRAN3¥2 

IC~EAR ERROR ~LAG 
ISET ITERA'ION COU~T TB 4~g6(DECIMiL) 
11NITIALY~~ IN'E~tiCE 
ISEi·Ae -:;7171 
18tT SET oatpu' RE~ISTER 
/5AVE AC caNtENTS 
IGET Ai: CONTENTS 
ICOMPLIMEN' DA'A to ftst paR 7777 
I-DIDAC CHANGE 
ICATA CQRREcta CONtINUE 
IN 0-, E: R RQ R 
1"0850 CHAN~ED A~~ 
fUAe CONTENTS" 
INUMBER OF HORbs tb BE OUTPUT 
(CHECK FOR LOOP ON CURRENT TEST 
IbOO P ON CURRENT TEst 

) ~ 
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0536 
21537 
Vl540 
0541 
0542 
0543 
0544 
~545 
0546 
~547 
Z551Zl 
0551 
0552 
0553 
0554 
0555 

0556 
el557 
0560 
~561 
e'562 
0563 
0564 
0565 
~566 
2'567 
~570 
~571 
~572 
2573 
~5'4 
2'51.5 
21516 
~571 

l62G3 
~6~1 
26~2 
26~3 
e6~4 
::6~5 
:?626 
Z6217 

3030 
3031 
6007 
7340 
4437 
3021 
1021 
7040 
7650 
5354 
4444 
3741 
352:> 
7777 
4445 
5340 

3030 
3031 
6 I(H21 7 
7340 
4435 
3021 
1021 
7040 

·7650 
5374 
4444 
3751 
3525 
7777 
4445 
5360 
5777' 
0600 
0600 

3031lJ 
3031 
60~7 
4440 
3021 
1021 
7650 
5214 

:J 

TRAN4, 

lRAN5a 

F'AGE 

TRAN6s 
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I 
lODES TRANS~ER TO 
I 
DCA 
DCA 
CAF 

TYPFLG 
IF'CNT 

CLA CL.l CMA 
oSCO 
DCA 
TAD 
CMA 
SNA Cl.A 

DATA1 
DATAl 

JMF' ,+5 
JMS I XERROR 
iRAN4Eel 
DH2"'1 
.. 1 
JMS 
..IMP 
I 

XLOOPl 
TRAN4+2 

OUTPUT REGISTER aH~NGE At {WITH AC=7777, D8CO) 

/C~EAR ERROR FLAG 
ISET ITERAtION COU~T TO 4096(DECiMiL' 
IINITIALI~~ tN'E~FicE 
15ET AC =1777 
18ITC~EAR output ~EG!stER 
/SAVE AC cONtENTS 
/GET AC CONTEN'S 
ICOMPLtMEN' 6AfA to tEST POR 7777 
/DlD AC CHANGE 
IDATA CORREct Q CONtINUE 
INO, ERROR 
/"DBCO CHANGED At" 
IliAC CONTENTS" 
INUM~EROF WOR~S '0 BE outPUT 
ICHECK fOR LOOP ON CURRENT TEST 
I~OOP ON CURRENTT[st 

I DOE S T RAN S FER T (j 1 N PUT REG IS TE R eN A N G E A C on" H A e = 77'77, 08 e I ) 
I 
DCA 
DCA 
CAF 

TYPFlG 
LPCNT 

CI..A CLl CMA 
OBCI 
DCA 
TAO 
CMA 
SNA CLA 

DATAl 
DATA1 

..IMP D+5 
JMS I XERROR 
TRAN5Eel 
0112"'1 
1!/11 
JMS 
..IMP 
JMP 

/ 

XLOOP1 
"i'RAN5+2 
TRANG 

/CLEAR tRReR F~AG 
15ET ITERATION COUNT TO 4~96(DECIMAL) 
IINI·TIALI~E IN'E~FiCE 
ISET AC =7777 
/8IT C~EAR INPUT RtGistER 
/SAVE· AC CONtENTS 
IGET AC CONTENfS 
ICOMPLIMENr DAtA te JEST rCR 7777 
/010 AC CHANGE 
IDATA CORRECt, CONTiNUE 
INO o ERROR 
I"OBCl CHANGED At" 
I"AC CONTENTS" 
INUMBER or WORDS 10 BE·OUtPUT 
/C~ECK FnR LOOP ON CURREN' ·TEST 
IbOO P ON CURRENT rEst 
IGO TO NEXT TEST 

IDOES TRANSFER TO OUTPUT REGISTER tHANGE At CWITH AC=0 a DBSO) 
/ 
DCA 
DCA 
cM' 
DSSO 
DCA 
TAD 
SNA Ct..A 
JMP 

iYPFLG 
l.PeNT 

DATAl 
DATAl 

• ..j.5 

ICbEAR ERROR rLAG 
15ET ITERA'ION C~U~T TO 40'6 
IINITIAI..I~r INTE~FlcE 
IBIT SET ~UTPU' REGISTrR 
ISAVE AC ceNTENTS 
IGET AC CONTENTS 
IWAS AC CHANGED 
IDATA CORRECTs CONtINUE 

J 

(DECIMAL) 

:if. 

~ ;,.,. 



IM.·~EC"08.0HDRA.A 
C!!610 4444 
~611 3731 
"'612. 3525 
2613 7777 
0614 4445 
2615 5202 

0616 303·0 
0617 3031 
~62[?J 60107 
~621 4437 
0622 31021 
062.3 .. 11021 
0624 7650 
0625 5232 
0626 4444 
13627 3741 
.~ 630 3525 
0631 . 777i 
ei632 4445 
0633 5220 

0634 
.0635 
eJ636 
0637 
06410 
~641 
0642 
0643 
0644 
e'645 
~646 
~64i 
(3650 
e.651 
21652 
2777 

10r!J0 
10t?J1 
10212 
12H1l3 
10l'J4 
10e!5 
10216 

3030 
3031 
6007 
4435 
3021 
11021 
765~ 
5250 
4444 
3751 
3525 
7777 
4445 
5236 
5777' 
1000 
100(2) 

3030 
30:31 
60107 
7340 
44421 
4441 
3021 

TRAN7, 

TRA~8B 

PAGE 

OUT1, 

?AL,10 V141 

JMS I XERROR 
TRAN3E1lI'1 
DH2"1 
",1 
JMS 
jMP 
I 

XLOOP1 
TRAN6+'2 

29aMAR a72 ~07 PAGE 1~7 
lAC CHANGt~s ERROR 
1"0850 CHA~GED At" 
I"AC CONTENTS" 
INUM8ER Of WORDS to 8E OUTPUT 
IC~~CK rOR LOOP ON CURRENT TEST 
I~OOP ON CURRENT TESt 

IDOES TRANSFER TO OUTPUT REGISTER eHiN~E ~E ~W!tH AC=0,DBCO) 
I 
DCA 
DCA 
eM" 
DBCO 
DCA 
TAD 
SNA CL.A 

iVPFLG 
LPCNT 

DATAl 
DAtAl 

JMP ,.5 
JMS I XERROR 
iRANAE.,l 
ElH2"1 
el 
JMS 
JMP 
I 

XLOOP1 
'fRAN7~2 

IC~EAR ERROR FLAG 
ISET ITERA'ION COU~T Tb 4~~6 (DECIMAL) 
IINITIAL!:E INTERFACE 
18lT C~EAR OUTPut RE~IstER 
ISAVE AC CONTENTS 
IG~T AC CONTENTS 
115 AC STI~L eI 
IDATA CORREct, CO~'INV~ 
INO, ERROR 
I"D800 C~ANGED Ae" 
I"~ AC CON'I'ENTS" 
INUMBER or WORDS to BE OUtFUT 
ICHECK FOR LOOP ON CURRENT TEST 
I~OOP ON CURRENT TESt 

lODES TRANSFER TO INPUT REGISTER C~ANGE ic (WItH AO=08 DBCil 
I 
DCA 
DCA 
eM" 
D8CI 
DCA 
TAn 
SNA Ck.A 

-TYPFLG 
LPCNT 

DATAl 
DATA1 

JM"? • +'5 
JMS I XERROR 
TRAN5E\l!>1 
DH2"'1 
"'.1 
,JMS 
JMP 
JMP 

/ 

XLlJOP1 
TRAN8~2 
ourl 

IC~EAR ERROR FLAG 
,SEt ITERAtION cou~r te 4096 (DEciMAL) 
IIN!TIALli! iNTERFicE 
18IT C~EAR INPUT R~GIsfER 
/SAVE AC CGNTENTS 
IGET AC CONTENTS 
lIS AC STILL" 
IOATA CORREcts CONfINU~ 
lAC CHANGE~, ERROR 
I"D8el CHA~GED At~ 
179 AC CONTENTS" 
INUMBER OF WORDS TO SE out~UiED 
/CHECK FOR LOOP ON CURRENT TEST 
I~OOP ON CORRENT TEst 
IGO TO NEXT TEST 

ICAN ALL BiTS IN OUTPUT REGISTER BE SET (D850) 
/OOES INITiALl~E C~EAR OUTPUT REGISTER 
I 
DCA 
DCA 
CAr 

iYPF'LG 
LPCNi 

CI..A Cb.1.. CMA 
DSSO 
OBRO 
DCA DATAi 

ICbEAR ERROR rLAG 
I~ET ITERA?ION COUNT TO 4~96(DECIMiL) 
IINIiIALtt~ iNTERFACE 
15(T AC =7777 
IBIT SET OUTPUT RE~ISi~R 
IR~AD OUTPQT REGlstER 
ISAVE REGISTER DATA 

) ~. 

'" 
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HHJ7 1021 TAD DATA1 IGET REG1S'ER bAtA 
1010 7040 CMA ICOM~LIME~f dATA Tb tEst ~OR 7777 
1ra11 7650 SNA CL.A lIS REGISTER=717j 
11012 5217 JMP loPS IDATA CORR~Ct, CONtINUE 
1013 4444 JMS I XERROR INOeERROR 
1014 3761 OUT1E~1 I" DBSO ERReR" 
1015 3515 DH1.,1 I"REGISiER DATA" 
1016 7777 .",1 /NUMBER OF WOROS TO BE OUTPUT 
1011 6fllfZl7 CAF IINITIALI~! !N'Ek~icE 
102fll 4441 DBRO IRE AD OUTPUT REGISTER 
1021 3021 DCA DATAl /SAVE REG!STERDitl 
1022 1021 'fAD DATA1 IGET REGIS'ER ~AtA 
1023 7650 SNA CI..A IWAS R~GIS'ER CLEA~EB 
1024 5231 JMP ,+5 IDATA CORRECt G crrNtI~ut 
1025 4444 JMS 1 XE~ROR INOs ERRDH 
1026 3645 INIT1E",,1 I"OUTPUT R~G NOT c~EAREDIt 
1027 3515 DH1 .... 1 I"REGISTER DATA" 
1030 7777 al INUMBER or WORbs to ~E outPUT 
1031 4445 JMS I XI..OQP:1. ICHECK POR LOOP ON CURRENT TEST 
1032 5202 JMP OU'fl+2 I~crop ~N caRRENT ttst 

I 
ICAN ALL BiTS OF OUTPUT REGISTER 8r eL~A~E5 ~DBCO) 
I 

1033 3030 oU'f2, DCA iYPFLG 1~~tAR ERRORrLAG 
1034 3031 .DCA LPCNT ISET ITERAtION C~u~T TO 4~16(DECiM~L) 
1035 7340 Cl.A eLL CMA ISET. AC ="77 
1036 4440 D8S0 IBlY S~T OUTPut ~E~IST~R 
1037 4437 D8CO IBIT CLEAR OUTPut ~EGIstER 
10412l 73012l CLA el.l 
1041 4441 D8RO IREAD OUTPOT REGistER 
1042 3021 DCA DATAl ISAVE REGISTER DiTi 
1043 1021 TAO DATAl IGET REGIS'ER DAtA 
1044 7650 SN A ·CL. A IWAS OUTPU' RE~tSTER cLEARED 
1045 5252 JMP a~5 IDAiA CORR~ct: CONTINUE 
1046 4444 JMS I XERROR lNOD ERROR 
1047 3645 INIT1E~1 I"OUTPUT REGiS'ER ~OT tLEARED" 
1050 3515 OH1"1 I"REGISTER DATAl! 
1ilJ51 1717 "'1 /NUM&ER or WORbS f~ BE OUT~UT 
1052 4445 JMS XI..OOPl ICHECK FOR LOQP ON CURRENT TEST 
1fZJ53 5235 Jfv1P OUT2+2 Il.OOP ON CORREN! fEst 

I 
leAN EACH BIT OF OUTPUT REGISTER· BE SEt 
IINDEPENDENTLV (08S0) 
I 

1054 3030 OU'i'3s DCA TVP~LG IC~EAR ERRBR fLAG 
1055 1177 .TAD (9162 ISET IiERA?ioN COUNT 
1056 3031 DCA LPCNT lill 5fllCDECfMAL) 
1057 3021 DCA DATAl ICk,EAR iESf DAYA 
lilJ60 6007 OU'i'3A, cM· IINlilALI~~ INTE~FACE 
1061 1021 TAD DAtA1 IGEi TEST OATA 
1062 444fLJ 0950 IBIT SET OUTPUT REbI5iER 
lfll63 7300 CLA CbL ~ 

1064 4441 DBRO IREAD OUTPUT REGISTER 
1065 3022 DCA OATA2 /SAVE REGISTER DAyl 

.J J ~ {J' 



1M. ~EC'08.DHDRA.A 
1066 
1067 
11070 
1071 
1072 
1073 
1074 
1075 
1016 

, 1077 
1100 
1101 
lH32 
1103 
11 !?l4 

lic!)5 
1106 
1107 
1110 
1111 
1112 
111-3. 
1114 

·1115 
1116 
1117 
1120 
1121 
1122 
1123 
1124 
1125 
1126 
1127 
1130 
1131 
1132 

, 1133 
1134 
1135 
1136 
11,37 
1140 
1141 
1142' 
1143 
11" 

11021 
7£141 
1£122 
7650 
5277 
4444 
3161 
3560 
7776 
4446 
526r2l 
2021 
5260 
4445 
5257 

3£13£1 
1177 
303'1 
31021 
6007 
102:1. 
704fll 
31022 
7£140 
4440 
7300 
1021 
4437 

,,4441 
3023 
10~2 

. 71041 
1£123 
7650 
5335 
4444 
3767 
3534 
7775 
4.446 
5311 

'2021 
5311 
4445 
5310 
57;7; 
12~12I 
12e1121 

OUi"4, 

OU"4A, 

PAGE 
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T~D DATAl 
CIA 
TAD DATA2 
SNA CL.A 
JMP .tj.5 
JMS I XERROR 
DUTiE s 1 
DH4"1 
... 2 
JMS 
JMP 
lSi! 
JMP 
JMS 
,JMP 
I 

Xl..OOP2 
OUT3A 
DATAl 

'OUi3A 
XL,OOPl 
OUT3+3 

, leAN EACH BIT OF OUTPUT 
I!NDEPENDENTlY (oseo) 
I 
DCA 
TAD 
DCA 
DCA 
CAr 
TAD 
CMA 
DCA 
CMA 
08S0 
Cl..A eLL 
TAD 
DBCO 
,oeRO 
DCA 
TAO 
CIA 
TAD 
SNA el..A 
jMP 
JMS I 
OurAE!!>! 
DH3"1 
'1i'3 
JMS 
JMP 
IS~ 
JMP 
JMS 
JMP 
JMP 

I 

'fY~F'LG 
C .. 62 
LPCNT 
DAiAi 

DAtAl 

DATA2 

DATAl 

DATA3 
DATA2 

D,ATA3 

!~5 
XERROR 

Xl..OOP2 
OUT4A 
DATAl 
OUi'4A 
XLOOPl 
OUf4<l<-3 
OUi5 

IGE:T TEST OAtA 

ICOMPARE TO RE~Ist~R CONTENTS 
100 THEY COMPARE 
IDATA CORREct, CONtINut 
INO, ERROR 
1"0850 ERROR" 
I"EXPEcrtD RECEI~EB" 
INU~BER OF woRbs to 8E OUTPUT 
ITESl POR ~ODP o~ SAME DA'.,ESCAPE ON OATA ERROR 
I~OOP WITH SAME DATA 
IINCREMENT DAYA ~AfTERN 
ICONTlNUE 'fEST 
ICHECK F'OR LOOP ON CURREN' TEST 
11QOP ON CURRENT T~St -

REGISTER BE tLEARE5 

ICbEAR ERReR FLAG 
ISET ITERA'ION ,COUNT 
1"1'0 50(DECIMAL~ 
ICbEAR TEst DATA 
IINITIAL~~~ IN'E~rlcE 
/GEi MASK 
ICOMPLIMEN' TO GET EXPECTEO RESULt 
ISAVE EXPEeTED RESO~T 
ISET OUTPut RE~lstER TO 1777 
18IT SET output RtGISTER 

IGET PATTERN TO tLEAR OUTPUT REGIst(R 
IBIT C~EAR OUTPUt RE~isTER 
/READ OUTPUT REGiSTER 
iSAVE REGISTER DATA 
/GETEXPEC'ED RESDlT 

ICOMPAR£ ie RECEIVED DAtA 
/WERE CORRECT SIts IN OUTPUT REGIstER CLEARED 
IDATA CORRECT, CONtINUE 
iNQD ERROR 
IIfDBCO ERRl':'JR" 
/MASK E:XPEt'fED, RECE I VEO 
JNUM8ER OF WORDS to 8EOUTPUT 
liEST rOR looP ON SA~E DAY~fESCAPE ON DATA ERRoR 
/~OOP WITH SAME 6AtA 
!INCREMENT DATi ~AfTERN 
ICONTINUE TEst 
ICHECK FOR LOOP ON CURRENT rEST 
I~OO~ ON CURRENT TEst 

IW!TH OUTPUT REGISTER CLEARED, DOE3 cLEARING 
IOUTPUT REGISTER CHANGE ANV SIr IN OuTPut 

) ,~ 

"l/ 
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120121 
12~1 
1202 
1203 
1204 
120.5 
1206 
1207 
1210 
1211 
1212 
1213 
1214 
1215 
1216 
1217 
1220 
1221 
1222 
1223 
1224 
1225 
1226 
1227 

1230 
1231 
1232 
1233 
1234 
1235 
1236 
1231 
1240 
1241 
1242 
1243 
1244 
1245 
12~6 
1241 
12521 
1251 
1252 
1253 
1254 
1255 
1256 
125'1 
1260 

312130 . 
1177 
3031 
3021 
3022 
6007 
1021 
4437 
7300 
4441 
312123 
1023 
7650 
5222 
4444 
3767 
3534 
7175 
4446 
52eJ5 
2021 
5205 
4445 
5203 

303121 
1177 
3031 
312121 
6007 
1021 
444[(1 
444121 
730121 
4441 
3022 
1021 
7041 
112122 
1650 
5254 
4444 
3167 
3560 
7;76 
4446 
5234 
2021 
5234 
4445 

J 

OUT5, 

OU'f5Aa 

OUio, 

OUi6Aa 

P AI., 1'" V141 

I 

DCA 
TAD 
DCA 
DCA 
DCA 
CAF 
TAD 
DBCO 
CLA Cl..l 
DBRO 
DCA 
TAD 
SNA CI,.A 
JMP 
JMS I 
OUT4Et!'1 
DH3"1 
",3 
JMS 
JMP 
IS~ 
JMP 
JMS 
JMP 

I 

TYPFLG 
(962 
L?CNT 
DATAl 
DATA2 

DATAl 

DAtA3 
DATA3 

,95 
XERROR 

XL.OOP2 
OUTS A 
DATAl 
OUT5A 
XI.,OOPl 
OUT5<}3 

29mMARe>72 16i07 PAGE 1~10 

IC~EAR ERROR FLA~ 
ISET IYE~AtloN COUNT 
ITO 50 (DEeIMAL) 
IC~EAR TEST DATA 
IC~EAR EXPECTED RESULT 
IIN!TIAL7~E IN'ERF~CE 
IGEl TEST DATA 
IBIT C~EAR ouTput ~EGI~tER 

IREAD OUTPUT R(GYSTER 
/SAVE REGISTER DATA 
/GET REGISTER DATA 
115 OUTPUT REGISTER 0 
IOATACORREct. CONfINUE 
INO o ERROR 
I"DBCO ERROR" 
ItVMASK EXPEctED RECEIVED" 
INUMBER or DAtA WORDS· 
If EST ~OR~OOP o~ SA~E DATA 
/LCO~ WITH S~ME-·bAtA 
IINCREMENTD~TA ~AtTERN 
ICONTINUE . 
ICHECH FOR LOOP ON CURRENT TEST 
IL.OOP ON CQRRENT TEst 

lODES SETTiNG OUTPUT REGISTER TWIC~ WItH SiME 
IDATA eHANGE OUTPUT REGISTER 
I 
DCA 
iAD 
DCA 
DCA 
CAr 
iAD 
DBSO 
D8S0 
CLA CLl 
DSRO 
DCA 
TAD 
CIA 
TAD 
SNA CL.A 
JMP 
JMS I 
OU'l'4Et!1Ii 
0"'14"'1 
t:!·2 
JMS 
JMP 
xs~ 
JMF 
Jr~s 

TVPFLG 
[llOlo2 
LPCNT 
DATAl 

DATAl 

DATA2 
DAtAl 

DATA2 

Q<i>; 

XERROR 

XL.OOP2 
OUT6A 
DAiA1 
OUT6A 
Xl.OOP1 

IC~EAR ERReR rLA~ 
ISET XTERA'ioN COU~T 
ITO 50 (DECIMAL) 
IC~EAR TES' bA'A 
IINliIALI~~ INYERtACE 
IGETTEST ·~AT A 
18Ii SET OOTPUT REGISTER 
18li SET OUTPut REGISTER 

/READ OUTPUT REGISTER 
/SAVE REGISTER DAtA 
IGET TEST eiAi'A 

ICOMPARE TO REGISTER OITA 
IAARE i~EV THE SAME 
/CAlA CORRtctn CONtINE 
INO e ERROR 
I ~~ 0 S S 0 ERR eRn 
I"EXPECTED REC~IVEB" 
INUM8ER Or DATA WORDS 
11~Si rOR LOOP ON SAME DATA 
ILOOP WITH SlM! fiAtA 
IJNCREMENT DATi ~AtTER~ 
ICONTINUE 
,CHECK rOR LOOP ON CURRENt TEST 

J 
"'-

j 4' 
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1261 5233 

1262 
126~ 
1264 
1265 
1266 
1267 
1270 
1271 
:1272 
1273 
1274 
1275 
1216 
1271 
~3eJeJ 
1301 
13.02 
1303 
13~4 
13rzJ5 
1306 
1.3217 
1310 
1311 
1312 
1313 
1314 

1315 
1316 
1317 
13210 
1321 
1322 
1323 
1324 
1325 
1326 
132'7 
1330 
1331 
1332 
1333 
1334 
1335 

31030 
1177 
3031 
3021 
60101 
1021 
4440 
73010 
4441 
7300 
4441 
3022 
112121 
7el41 
11022 
7650 
5307 
4444 
3775 
35610 
7776 
4446 
5266 
2021 
5266 
4445 
5265 

30:3.0 
1177 
31031 
3021 
3022 
60rzJi 
112121 
44410 
4437 
4437 
73QJ0 
4441 
31023 
1023 
7650 

. 5~4.1 
4444 

Owr7·# 

OUTiAJ 

oUi'S, 

OUT8AJ 
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JMP DUT6v3 

I 
IDDES ~EADiNG OUTPUT 
IOUTPUT REGISTER 
I 
DCA 
TAD 
DCA 
DCA 
CAF' 
iAD 
D8S0 
Cl.A CL.L 
D8RO 
Cl.A CI..L 
DaRO 
DCA 
iAD 
CIA 
iAD 
SNA CI..A 
JMP . 
JMS I 
DuriEs! 
DH4"1 
... 2 

TVPFLG 
L""62 
LPCNT 
DATAl 

DATAl 

DATA2 
DATAl 

DA'fA2 

,+5 
XERROR 

JMS XLOO.P.2 
JMP O.UT7 A 
1 Si! D A t A-1 
JMP OUT7A 
JMS Xl.OOP1 
JMP OUT7+3 

I 

I~OOP ON CURRENT TEST 

REGISTER TWICE CH1NGE 

ICLEAR ERROR FLA~ 
I~ET ITERA'ION COU~T 
l'iID 50 (DEeI MAL) 
ICbEAR TEET DATA 
IINITIALl~! iNTE~~icE 
IGET rES'f DATA 
/81T SET OOTPU' ~E~ISTER 

IRE AD au i P 8 T .-R E GIS t E R . 

IRE~D OUlPOT R!GisfER 
ISAVE REGISTER DiTi 
IGET TEST DAtA 

ICOMPARE TO RE~Ist~R DitA 
I~RE THEY ·'HE .SAME 
IDATA CORR!ctu CONtINUt 
INO i tRROR . 
I"DBRO ERROR" 
I"EXPECTED RECEIVEB" 
/NUMBER OF DATA WORDS 
JTtST POR ·~DCP wjt~ SAME DATA 
IkOOP WITH SAME DAtA 
IINCREMENT D~Tj ~At~ERN 
ICONT INUE 
ICHECK FoR Lbop ON CURREN' TEST 
IbOOP ON CQRRENT TEST 

IDOES C~EARING OUT~UT REGISTER T~ItE 
ICHAN~E AN9 BIT IN CUTPUTREGISTER 
I 
DCA 
TAD 
DCA 
DeA 
DCA 
CAr 
'fAD 
08S0 
DB CO 
OSCO 
CL,A Cb,L 
D8RO 
DCA 
fAtD 
SNA Cl...A 
JMP 
,JMS 

i\fPPl .. G 
C!:!a2 
LPCNT· 
DATA1 
DATA2 

DATAl 

DATA3 
DATA3 

8+5 
XERROR 

IZkEAR ERROR rLAG 
15tT x 'fERA'f I ON CtjU~Jj 
ITO 5~ (DEe IMAL) 
ICI..EAR rEST-DAtA 
JC~EAR EXPECTEO RESULT 
IINITIALI2E IN'ERFiCE 
IGET TEST OATA 
fBJT S~T OUTPU' REfISTER 
/81T CLEAR ou,put REGIstER 
/81Y C~EAR output ~E~I!tER 

~REAO aUTPGT R~GIstER 
ISAVE AEGIST~R viti 
IGET REGIS'ER OAt A 
lIS REGISTeR 0 
lo~rA CORRrct a CONtINUE 
INOt ERROR 

) ~:, 

Cl: 



IMAINDEC~08~DHDRA~A 

1336 '. 3767 
1337 3534 
13410 7775 
1341 4446 
1342 5322 
1343 2021 
1344 5322 
1345 4445 
1346 5320 
134i 5777' 
1377 . 1400 

141210 
1401 
14C!J2 
1403 
14f14 
14~5 

. 14~6 
14~i 
1410 
1411 
1412 
1413 
1414 
1415 
1416 
1417 
1420 
1421 
1422 
1423 
1424 
1425 
1426 
1427 
1430 
1431 
1432 
1433 

1434 
1435 
1436 
1431 
144€ 
1441 

140~ 

3e130 
3031 
6007 
734e1 
444Ql 
7300 
4436 
3~21 
1021 
7040 
7650 
5220 
4444 
41011 
351~ 
7777 
6007 
4436 
312121 
11021 
7650 
5232 
4444 
3661 
3515 
7771 
4445 
5203 

30310 
312131 
6007 
73410 
0027 
3021 

'J 

PAGE 

Ha, 

IN1A, 

Pas, 

iN2, 

PAI..10 -V141 

OUT4E-l 
DH3"'1 
"..3 
JMS 
JMP 
IS~ 
JMP 
JMS 
.)MP 
JMP 

I 

XLOOP2 
OUTSA 
DATAl 
OUT8A 
XL.OOP1 
OUT8+3 
IN1 

29sMAR .. 72 161107 PAGE 1~i2 

1 " 0 B C 0 ERR 0 R n 

I"MASK EXP~CtEEi RECEIVED" 
INUM8ER Of DAtA WORDS 
ITES1 fOR LOOP WITH SAME DATA 
II..OOP WITH SAME DATA 
IINCREMENT DATA PATTERN 
ICONTINUE 
ICHECK rOR LOOP ON CURRENT TEST 
I~OOP ON CDRRE~T T~St 

ICAN ALL Blrs IN INPUT REG.ISTER BE ~E' 
IDOES INITIALltE CbEAR INPUT REGISTER 
I 
DCA 
DCA 
C AF' . 

iVPFLG 
I..PCNT 

CLA CI:.L CMA 
DSSO 
CL.A CL.L. 
OBRI 
DCA 
TAD 
CMA 
SNA Cl-A' 
JMP 
JMS I 
IN3E .. 1 
DHl co i 
.. 1 
CAF 
.oSR! 

DATA1 
.DATAl 

0+5 
XERRO-R 

DCA DATAl 
TAD DA t A.1 
SNA Cl..A 
JMP ~ ~5 
JMS I XERROR 
INli2Es<l 
DH1 .... 1 . 

"'1 
JMS 
JMP 

XLOOP1 
IN1A 

/Cl..EAR ERROR rLA~ 
ISET ITERA'ION COU~T to 4096fDEC~M~L) 
IINITIALI~~ IN'E~~icE 
15ET Ae ~7777 
181T SET OUTPUT RE~IST~R 

IREAD INPUT RE~ISTER 
/SAVE REGX!TER Diti 
IGET REGfS'ER bATA 

ICOMP~IMENT TO TES' FO~ jt'7 
/WAS INPUT R[G.tstE~ SEt TO 7777 
IDATA CQRREct. CONtl~U~ 
iNO, ERROR 
I"INPUT ~E~IS'ER NOT CeRRECT" 
1,1 REG lSi E R D A t A" 
INUMBER OF W~R~St~ BE OUTPUT 
IINrTIA~I~~ iN'E~~iCE 
IRE A O· IN F' U i' REt; 1st E R 
/SAVE REGISTER DAtA 

IDATA eORR~ct~ CONTXNUE 
INO,ERROR 
I"INPUT RE5IS'ER NOT C~[ARED" 
/ " REG I -S i E R 0 AT A ~v 
/NUM8ER Or WOROS YB BE OUTPUT 
ICHECK ~OR LOOP ON CUR~ENT TEST 
ILOQPON CORRENT T~St 

I 
ICAN 
1 
DCA 
DCA 
CAP 
CLA 
AND 
DCA 

A~L SiTS IN INPUT REGISTER BE CLEiRED coset) 

iV?rU~ 
L.PCNT 

eLL eMil. 
rJUMPER 
DATA1 

ICbEAR ERReR PLAG 
ISET ITERA'ION COU~T T~ 4~96(DECiMAL) 
IINITIALI~E INTERPACE 
15E1' At:: =7177 
IMASK To T~ST ON~~ FLI~FL.OF BITS 
ISAVE MASK 

J 

(~ 

j :/$' 



I~DEc.m8-DHDRA.A 
1442 
1443 
1444 
1445 
1446 
1447 
1450 
1451 
1452 
1453 
1454 
1455 
1456 
1457 

, <)- - i46~ 

1461 

1462 
1463 
1464 
1465 
1466 
1467 
1470 
1471 
1472 
14'73 
1474 
1475 
1476 
1477 
1500 
15~1 
1502 
15~3 
1504 
15~5 
15~6 
15~1 
15i~ 
1511 
1512 
1513 
15'71 

31022 
112121 
4440 
4435 
73~0 
4436 
3023 
1023 
7650 
5260 
4444 
4003 
3534 
7775 
4445 -
5236 

3030 
1177 
3031 
3021 
6007 
1021 
444fll 
73!lJ0 
4436 
3022 
1fZJ21 
72141 
1022 
7650 
53·05 
4444 
40i1 
3560 
7776 
4446 
5266 
2021 
5266 
4445 
5265 
57;7; 
16[1J2) 
1600 

1600 3030 
1601 11;7 

iN3, 

rN3A, 

PAGE 

iN" 
,-

PAL10 V141 

DCA DAfA2 
TAD DATAl 
D8S0 
DSCI 
CLA C~L 
DBR! 
DCA DATA3 
TAD DATA3 
SNA CL.A 
,JMP ,~5 
JMS I XERROR 
IN2E .. 1 
DH3"'1 
.. 3 
J M S Xl.. 00 I' 1 --
JMF' IN2ob2 

I 

29mMAR~72 ~i01 PA~E 1~i3 
ISAVE t~PEtTED RESDlt 

-/GET MASK 
IBIT SET OOTPU' ~EGISTER 
IBtT CLEAR INPUT REGtStER 

IREAD INPUT REblSTER 
ISAVE REGISTER DATA 
ICOMPARE 10 REbISTER DATA 
/WERE CORRECT ~ItS CLEiRED 
IDATA CORRECfa CONTINUE 
INO. ERROR 
I"DBC1 ERROR" 
I'YMASK E)(PECTEO REeE 1 VED" 
/NUMBER O~ WORDS to BE OUTPUT 
ICHECK ~ORLO~P ON CUR~ENT TEST 
:/~OOP ON COR~ENf TESt - -

lOAN EACH 8Ii OF XNPUY REGISTER BE S~T INDEPEN5ENt~Y 
I 
DCA TY~FLG IC~EAR ERROR PLAG 
TAD C·62 15ET ITERATION COUNi 
DCA LPCNT ITO 50(DECfMAL) 
DCA DAtAl ICLEAR TES' DA'A 
cir IINITIAL!~~ iN'E~FicE 
TAD DAiA1 IGEi T~ST ~AtA 
~8S0 -/BtT StT OOTPU' REGISTER 
CLA CI..L 
DBRl - IRE AD iNPUf RE~Ist~R 
DCA DAtA2 ISAVE REGIstER niTA 
TAD DAtAl IGET rES, ~ATA 
CIA 
TAD DATA2 ICOMPARE Te REeEIVED DATA 
SNA C~A tARE THEY tHE SAME 
JMP ~+5 IDATA CORR~ct, CONtINUE 
JMS I XERROR INO; ERROR 
! N 3 E GO 1 1''1 N PUT REt;! S YE R 0 A T A E: R R a R II 
OH4 m i I"EXPECTED RECEIVEB" 
22 {NUMBER or woRes to BE OUTPUT 
JMS XLOOP2 IT£ST VOR ~OOP ON SA~E DA"sESCAPE ON DAtA [RReR 
JMP IN3A ILCOP WITH SiME ~AtA 
IS~ DAtAl IlNCREMENY DATA PATTERN 
JMP XN3A ICONTINUE 'EST 
JMS XLOOPl !CHECK ~OR LOOP ON CUR~ENY TEST 
JMP IN3~3 I~OOP ON CURRENT T~st 
JMP I N5 

/ 
IVERlrV THAT ALL 6ATC~ING !NPUT LINES ~OLD DATA 
1 

DCA 
TAD 

TVPFLG 
(1:762 

ICkEAR ERRBR ~LAG 

ISET ITERA'ION COUNT 

) ~ . • ';:9 

,~ 



IMAINOEC~08~DHbRA9A 

·1602 
1603 
162'4 
1605 
16Ql6 
16~7 
16110 
1611· 
1612 
1613 
1614 
16i5 
1616 
1617 
16213 . 
1621 
1622 
1623 
1624 
1625 
1626 
1621 
1630 
1631 
1632 
1633 
1634 
1635 
1636 

1631 
16421. 
1641 
16·42 
1643 
1644 
16~5 

16'46 
164' 
1652' 
1651 
1652 
1653 
1654 
1655 
1656 
1657 
16613 
1661 
1662 
1663 
1664 

3031 
3023 
612107 
1023 
0027 
312121 
1021 
74511' 
5233 
44416 
4437 
7300 

.4436 
3022 
112121 
7041 
112122 
·1,6510 
5231 
4444 
412126 
35610 
'776 
4446 
5204 
2023 
5204 
4445 
5203 

3030 
1177 
3031 
3024 
3022 
6007 
1027 
704/21 
012124 
3021 
11021 
745.0 
5272 
4440 
4437 
7300 
4436 
3023 
11023 
7650 
5270 
4444 

fJ 

!'ISA, 

I-N5C, 

iN~8 

fN6Aa 

pALlf2l V141 29~MARs72 16i07 pA~E i~i4 

DCA 
DCA 
CAF 
iAD 
AND 
DCA 
TAD 
SNA 
JMP 
OBSO 
DSCO 
CL.A Cl..L 
D8RI 
DCA 
'fAD 
CIA 
TAD 
SN4 CL.A 
JMP 
JMS I 
IN4E"'1 
DH4"1 
-2 
JMS 
JMP 
IS~ 
JMP 
JMS 
JMP 
I 

IVERlfV 
I 
DCA· 
'fAD 
DCA 
DCA 
DCA 
CAr 
iAD 
CMA 
AND 
DCA 
TAO 
SNA 
JMP 
DSSO 
D8CO 
CLA CL.L 
DBR! 
DCA 
iAD 
SNA CI..A 
JMP 
Jt·1S 

LPCNT 
DATA3 

DATA3 
FJUMPER 
DATAl 
DAtAl 

tN5C 

DATA2 
.OAT Ai 

DATA2 

'p ~5 

XERROR 

XLOOP2 
!N5A 
OATA3 
IN5A 
Xl..OOPl 
iN5+3 

ITO 5f{J(DECtMAL) 
ICbEAR TEST DATA 
IINITIALI~E IN~ERfACE 
IGET T£ST DATA 
IMASK OF~ NON LAtCHING BITS 
15AVE AS EXPECTED REsuLt 
IGET TEST ~ATA 
IARE ANy B!TS '0 BE TEstED 
INC, GET N~XT nAtA WORB 
181T SET OOTPU' RE~IstER 
181T CbEAR OUTPut REGIStER 

IREAQ INPU' RE~IstER 
ISAVE REGISTER DATA 
IGET Expee'ED ~ESU~T 

ICOMPA~E TO REtEiv~D DltA 
/ARE THEY 'HE SA~E 
lOAf A CORR~CtaCCNfINU~ 
INC, ERROR 
/VibATCH ERROR!! 
I"EXPECTED RECEIVEB" 
INUMBER or WCRb5·to BE QUTPUl 
ITEST rOR C~ep O~ SAME DAtAoESCAPE ON OAtA ERReR 
ILOOP WITH SAME DATA 
IINCREMENT DATA PAtTERN 
ICONTINUE YEST 
ICHECK FOR LOO~ ON CUR~ENt TEST 
ILOOP ON CURRENT 1r5T 

ALL NON LATCHING DATA BITS DO Not ~OLD OAt' 

iVPFLG 
~""62 
LPCNT 
OA'fA4 
DATA2 

F JUt1PER 

DATA4 
DATA1 

. DA f A1 

IN6C 

IC~EAR ERROR ~~AG 
15ET ITERATION COUNT 
/TO 50(UEC!M1L1 
ICbEAR TES1 DA~A 
IC~EAR EXP!CTEb ~E$UlT 
IINITIALI~E !N'r~ricE 
IGET MASK rOR NO~ CAtc~i~G Blf! 
IC~ANGE TO MASk OF~ LA'CHiNG 81TS 

ISAvt ro~ TRANSMIsSION 
IGEi TEST OA1A 
IARE ANV BITS '0 BE tEstED 
INO GET NE~i DATA WORD 
181T SET OutPUT RE~ISTtR 
18XT C~EAR OUTPut REGISTER 

IREAD XNPUY RE~ISiER 
DATA3 /5AVE REGISTER DATA 
DAtA3 IGET RECEIVED 5AtA 

IDXD ANy BITS HOLD DAtA 9. 5 ;DATA CQRRfC'o CONtINUE 
XERROR /YES e ERRO~ 

J 

f, 

j .~ 



If )OEC-0S-DHDRAWA 

1665· 4026 
1666 3534 
1667 7775 
1670 4446 
1671 5244 
1672 2024 I~6:, 
1673 5244 
1674 4445 
1675 5242 

-167·6 
1677 
170~ 
17t'!Jl 
1702 
1703 
17~4 
172)5 
17t'!J6 
17~7 
1710 
1711 
1712 
1713 
f714 
1715 
1716 
1717 
172~ 
1721 
1722 
1723 
1724 
1725 
1726 
172T 
1730 
1731 
1732 
1733 
1734 
1735 
1777 

3030 
1177 
3031 
32124 
6007 
1027 
0024 
3021 
3022 
1021 
4440 
4437 
73eJel 
1021 
4435 
7300 
4436 
3023 
H123 
7650 
5327 
4444 
4026 
3534 
7775 
4446 
5302 
2024 
5302 
4445 
5301 
5777' 
2000 
2000 

20t'!J0 3030 
2001 1177 

Hf7, 

IN7A, 

iN'C, 

PAGE 

INS, 

pAI..10 

IN4E ... 1 
01-13-1 
... 3 
JMS 
JMP 
lSi: 
JMP 
JMS 
JMP 

V141 

XLOOP2 
IN6A 
DATA4 
IN6A 
XLOOPl 
IN6+3 

29-MAR1II72 )i07 PAC;E.1~15 

I I, L. A i C 1-1 ERR OR " 
I"MASK (XPE:ctED RECEiVED" 
INUMBER Or: W~RbS to BE OUTPUT 
ITEST FOR lOoP ON SAME DATA, ESCAPE 
ILOQ'P WITH SAME DATA 
IINC~(MENT DATi ~AtTERN 
/GONTINUE T[S'f 
le~ECK ~OR ·LOOP ON CUR~ENT TEST 
1~6oF ON CORRENT TESt 

ON DATA ERRe'lR 

I 
IVERIF'¥ 
I 

TH~T ALL LATCHING ~rNES CAN BE ClE1RED iNDEPENOENTlv 

DCA 
iAD 
DCA 
DCA 
CAr: 
iAD 
AND 
DCA 
DCA 
TAD 
DSSO 
DBCO 

<,,-eLA Cb.L 
TAD 
DSCI 
CI.A CI.,L 
DBRI 
DCA 
TAD 
SNA CI.,A 
JMP 
JMS I 
IN4E .. 1 
DH3"'i 
.,.3 
JMS 
JMP 
1St 
.JMP 
JMS 
JMP 
J/I1P 

I 

TV"FLG 
(~62 

LPtNT 
DATA4 

fJUMFlE~ 
DATA4 
DATAl 
DATA2 
DATAl 

DATAl 

OATA3 
DATA3 

,o?5 
XERROR 

XLOOP2· 
IN7A 
DATA4 
IN7A 
XL.OOP1 
IN7+3 
INS 

Ic~tAR ERR~R FLAG 
}srt ITERAfION·COV~T 
ITO 5~CDe:CIMAL) 
ICIsEAR TEST 
IINITIALI2~ iN'E~ticE 
IGET MASK ~~R LAtC~JNG .8ITS 
IMASK OFF ~O~ LAfC~ING BIts 
ISAVE POR 'RANSMisSION 
IE )( P E C TED· RES U L T 
ISET OUTPU' REGISfER~7'~7 
18lT ~ET ~UTPU' ~E~ISTER 
18IT CbEAR oU1Fut REGIstER 

IGET tESiDATA 
l~lT C~EAR INPUT REGistER 

/READ INPUT REGISTER 
ISAVEREG!STER olti 
ICOMPARE TO REtEivto D~tA 
IARE THEY 'HE ~AkE 
IDATA CORRECts CONtINU~ 
INOp ERROR 
l"bATCH ERROR" 
I"MASK E·XP!!CTED REtE! VEDtI 
INUMBER orW~Rbste BE· OUtPUT 
ITEst FOR looP ON SAME DAtAs£SOAPE ON CAtA ERROR 
ILOO? WITH SAME DATA . 
IINCREMENT oiT1 ~AfrER~ 

·/CONiINUE: 'fESf 
IC~ECK FOR LOO~ ON CUR~ENT TEST 
I~OOP ON CORRENT TESt 
/GO TO NEX1' tEST 

/WITH tHE iNPUT REGISTER CLEARED. ODES tltiRtN~ 
li~E INPUT REGiSTER SET ANY 9IT iN INPUT 
I 
DCA TVP~LG IC~EAR ERReR FLAG 
TAD ~·62 /S£T ITERATION COUNT 

) ~ 

<r 



IMAINDEC~08mDHORA~A 

2002 3031 
2003 3021 
2(2104 3022 
2005 6~07 INBA, 
2006 1~21 
2007 4435 
2UJ1eJ 13~flJ 
2011 4436 
2012 3023 
2013 1023 
2tZl14 '65£1 
2015 5222 
2016 4444 
201' 4'''-03 
2020 3534 
2021 7775 
::!12J22 4446 
2023 5205 
212124 2021 
2025 521215 
2026 4445 
2'W21 5203 

PAI..10 

DCA 
DCA 
DCA 
CAF' 
TAD 
DBCX 
CL.A CL.L 
DBRI 
DCA 
TAD 
SNA CbA 
JMP 
JMS I 
IN2E-l,' 
DH3-1 
... 3 
JMS 
JMP 
lSi! 
JMP 
JMS 
JMP 

I 

V141 

LPCNT 
DATAi 
DATA2 

DATAl 

DATA3 
DATA3 

t~5 
XERROR 

Xl..OOP2 
IN8A 
DATAl 
IN8A 
Xl"OOPl 
iN8.3 

29~MAR~72 16907 PA~E 1~i6 

ITO 5~ (DEeIMAL) 
'/CbEAR i~ST DATA 
IC~EAR EXPEctEo REsuLt 
/YNITIALI~~ iNTERrAcE 
/GEi TEST DATi 
ISIT CbEAR INPUT REGISTER 

/READ %NPUT RE~IsrER 
ISAVE REGISTER Diti 
IGET REGIS'ER bAt A 
115 INPUT REGISTER 0 
/OATA eORR~ct, cONfINU~ 
INO, ERROR 
I"DBCI ERROR" 
I"MASK EXPECtE5 ~E~E1vtb" 
INUMBER or Di'1 ~o~os 
11[ST 'OR ~n~p wj'~ SAME DATA 
ILOOP WITH SlME 5~tA 
IINCREMENT DATA PATTERN 
ICONT1NUE 
ICHECK FOR LOO~ ON CUR~ENT TEST 
/L~OP ON CORRE~t 'Est 

100ES ~EADING THE INPUT REGISi~R TWItE 
/CHANGE THE INPUT REGISTER 

2gj3r2l 3e130 
2031 11;7 
2rl32 3f{J31 
2rD:S3 ~ra21 
2~34 6fZJeJ7 
2r2l35 lVJ21 
21036 44410 
2r2l3i' 730flJ 

I 
iN9, DCA TVP~LG IC~EAR ERROR plA~ 

212i4f:'J 4436 
2el41 7301tJ 
2042 4436 
2043 3022 
2ra~4 leJ21 
2045 - i'12"4:1, 
21346 1022 
2,,47 165.0 
2f{J50 5255 
2~51 4444 
2052 4!a34 
2[353 3560 
2i054 7176 
2~55 4446 
2~56 5~3~ 
205' 2fa2i 
~0eta 5234 
22161 4445 
22162 5233 

I'J 

TAD t~62 ISET ITERA'ION CCU~T 
OCA LFeNT ITO 5~ (OEeIMA~) 
DCA DAYAl ICbEAR TES' OAT A 

iN9A. CAP IINITI~LI~~ INtE~'lCE 
TAO DAtA1 IGET T~ST ~AtA 
OBsa IBIT SET OOTPUT REGIST~R 
CLA CbL 
DBRX IREAD INPU' RE~IS'ER 
eL.A ebL 
DBR! IR~AO lNPU' RE~IS'ER 
DCA DATA2 /SAVE REGISTER DATA 
TAO DATA! IG~T T~Si DAtA 
CIA 
TAD DAfA2 ICOMPARE TO RE~IsftR DitA 
SNA CbA IARE T~EV THE SAME 
JMP a.~ IOATA CORR~e'a CON'INU~ 
JMS I XERROR INO e ERROR 
IN9E Q l I"DBRI ERROR" 
DH4~1 l"rXPECTED RECEXVE5" 
~2 INUMBER or OAT WOROS 
JMS XbOOP2 IT~sr rOR LOOP WiTH SAME DATA 
JMP XN9A IbOO P WXT~ SAM~ DATA 
XS~ DATA1 IINCR~MENT DATA PATTERN 
JMP IN9A /CONTINUE 
JMS I XLGOPl ICHECK ~OR LOOF ON CURRENt TEST 
JMP XN9+3 IbOO P ON CURRENT TEST 

J i'j 
,'if' 



I" )DEC.e8.0~ORA.A PAL.l~ V14i 29 0 MARIID72 

"-

_.tl i ((J; FiA~E i~i7 

2063 32130 
2064 1117 
2~65 :sra:§l 
2066 3"22 
2~6; :st'J21 
20;0 61?JeJ' 
221'1 lIZJ21 
~flJ;2 4440 
2013 44J7 
2074 4435 
2ra1!; 4435 
2016 'JL'J~ 
2ra" 4436 
2100 3~23 
21~1 1[{J23 
21~2 7.6521 
21~3 5J1~ 
2134 4444 
2105 4iJL'J3 
21rB6 3534 
21~7 ii'S 
2110 4446 
2111 ' 52"0 
2112 2flJ21 
2113 52'21 
2114 4445 
~115 5266 
2116 5777' 
2-17' 22~~ 

2200 

22k'J0 3213flJ 
22~1 11" 
2222 3\?J31 
~2~3 :5r?J21 
~2~4 3022 
2235 6"07 
22m6 1"'21 
2221; 443; 
2210 'i'~rora 
2211 4436 
2212 3023 
2213 1023 
221. 1650 
2215 5222 
2216 4444 

INik'J, 

iN1fl1Aa 

F'AGE 

I 
IDOES CLEARING INPUT 
lIN INPUT REGiSTER 
I 
DCA 
TAD 
OCA 
DCA 
DCA 
cAf" 
TAD 
DBSQ 
Dseo 
OBeI 
D8CX 
Ok-A CI.L 
OI3RI 
DCA 
TAD 
SNA CI.A 

TV~FLG 
(-62 
LPeNT 
DATA2 
DATA1 

OATAi 

OATA3 
DAtA3 

JMP 2 9 5 
JMS I XERROR 
~N2E"'1 
01-13"1 
g3 
JMS 
Jf>1p 
IS~ 
JMP 
JMS 
JM~ 
JMP 

I 

XL.COP2 
!N1/aA 
DA'fA1 
IN10A 
Xl..OO~1 
IN1~~3 
INOU1 

REGISTER TWIC~ SET ANV BXY 

IC~EAR ERROR '~A~ 
ISET ITERATION COUNT 
ITO 5ra (OECIMAL) 
IC~EAR EXPECTED REsuLt 
ICI..EAR T[5i' DATA 
IINITIALI:~ iN'ERPAC~ 
IGET TE:S'i' OATA 
18%T SET OUTPUT RE~ISTER 
ISIT C~EAR outPut ~EGlstER 
18IT C~EAR INPut R~GIsfER 
ISIT' C~£AR INPUT R~GIstER 

IR~AD XNPU? ~E~IS'~R 
/SAVE REe!3iER DAtA 
IG~T R~GiSYER OATA 
lIS INPUT RE~ISTER 0 
IDATA CORR~ct, CONTINU~ 
INO, ERROR 
1"08(;1 ERR6R" 
I"MAS~ EX~~ctE~ AEeEtV~DP 
INUMBER O~ DATA WORDS 
If EST POR ~OOP wit~ SAME DAiA 
16001' WITH SAM~ DAfA 
/INCREMENT DA'i ~AtTER~ 
ICONT1NUE 
ICHECK FOR LOOP eN CUR~EN' TEST 
ILOOP ON CURRENT fEST 
IGO TO NE)(if YEST 

IWIT~ aOT~ IN~ur AND OUTPUT REQIST~RS tLEARED 
IDOES eLEARING OUT~UT SET 
IANY BIT ~N INPUT 
I 

iNouiD DCA TY~~LG IC6EAR ERROR rLAci 
TAO C~62 ISEi X'i'ERA~ION COUNT 
OCA LP~NT ITO 5~ (o~e!M'L) 
DCA DATA1 ICbEAR TES' 5AYA 
DCA DATA2 ICbEAR EXP~CTED REsuLt 

iNouiA, CAr I!NIiIALXe~ iN'ERPACE 
. TAO DAYAl IGET TEST 5ATA 

DeeO /8Xi CbEAR ouf~ut REG!~1ER 
e~A ebL 
DBRl IR~AD IN?U? RE6lSTtR 
DCA DATA3 /SAVE REGISTER DATA 
TAD DAfA~ IGEi ReGtsfE~ DATA 
SNA ebA lIS OUTPUT R~GfSTE~ ~ 
JMP ~.5 IDATA CORR~ctD CONtINU~ 
JMS XERROR INOe ERROR 

) .~ 

c:t 
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2217 
222~ 
2221 
2222 
2223 
2224 
2225 
2226 
2221 

223~ 
22.31 
2232 
2233 
2234 
2235 
2236 
2231 
2240 
2241 
22~2 
2243 
2244 
2245 
2246 
2247 
2251Z1 
2251 
2252 
2253 
2254 
2255 
2256 
225'7 

226~ 
2261 
22~2 
22~~ 
~264 
22S5 
2266 
22!ii' 
22~~ 
22"71 
~2i'2 

'J 

3167 
3534 
"";5 
4446 
52!2J5 
2021 
5205 
4445 
5203 

31ZJ3~ 
1117 
3!2131 
3Z21 
31Z122 
62107 
1021 
4435 
'132'21 
4441 
3023 
1023 
16!5((J 
5252 
4444 
4fHJ3 
3'34 
""175 
4446 
5235 
2flJ21 
5235 
4445 
5233 

3W30 
1177 
3031 
3m2:!. 
31fJ~2 
60flJ; 
7(lJ41O 
4~4!ZJ 
4435 
i3VJ0 
1027 

INOU2a 

iNOU2A, 

XNOU38 

iNel1J3A& 

PAL.lrl1 V141 

OU'i'4E51 
01-13 8 1 
~3 
JMS 
JMP 
lSi! 
JMP 
JM.S 
JMP 

I 

XLOOP~ 
INOU1A 
DATAl 
!NOU1A 
XLOOP1 
INoui~3 

291t1MAR=72 16007 PA~E 1~i8 

I"OBCO ERReR~ 
I"MASK EXP~CtE5 ~EeEiV~D" 
INUMBE~ or oi'l W~~DS 
ITEST FOR ~ooP Wlt~ SAME DATA 
I~OOP WITH SAME DATA 
11NCREMENT 01'1 ~AtTER~ 
ICONTINUE 
ICHECK rOR LOOP ON CURRENT T[ST 
I~OOP ON CORRENT Tfst 

IWITH BorH INPUT AND OUTPUT REGISTERS eLEA~Eb 
lODES eLEARING INPUT S~T ANY 81i IN outpuT 
I 
OCA TYPFLG IC~EARERReR ~lAG 
TAO t~62 IS~T ITERA'ION COUNT 
DCA LPeNi ITO 5~ (DEeIMAL) 
DCA DATAl ICbEAR TEST DATA 
DCA DAtA2 ICLEAR EXP~C'E~ ~E~Ult 
CAP IINITIAL!~~ !NfERF-ACE 
TAD CArA1 IGET T~Sr OATA 
Dec I IBlT CbEAR I~POt R~GtsfER 
CbA C:L.L 
DaRO IREAD OUTFOt R~G!sfER 
DCA DATA3 ISAVE REGISTER DAtA 
iAD DATA3 IGET REG7S'ER DATA 
SNA CbA lIS OUTPUT REG!sfE~ t 
JM~ Q~5 ID~TA COR~~ct! CONTINUf 
JMS I XERRO~ INO, ERROR 
tN2E~1 I"OBCI ERReR~ 
DH31t1:l. '''MASK EXPECTED REeE:YVrD" 
~3 INUMBER OP ci'i~ WOR6s 
JMS I X~OOP2 ITEST PQR ~oopwj'A tU~RENT DATA 
JMP iNOU2A ILOOP WITM SiME BAtA 
XSe DATA1 IXNCREMENT DA~A ~AfT~RN 
JMP ~NCU2A ICONTINUE 

.JMS XLOOP1 ICHECK ~OR LOOF ON CUR~ENT TEST 
JMP INOU2*3 ILOOP ON CORRENt tEst 
I . 
Iw%r~ iHE OUi~Ui ~tGISYER SEi TO AbL iSD AND 
ITHE INPuT REGISTER C~[AREDQ DOES sElEeTfv~L9 
ICbEARXNG THE OUT~Ui REGISTER SET ANV ~xf IN 
,'HE %NPUY R[GXSTE~ 
I 
DCA TVP~LG ICbEAR ERRbR fLAG 
TAD bw~2 ,SET XTERATION COUNT 
DCA LPbNT ITO 5~ (CEeXMAL) 
DCA DATAl ICb~A~ j~S' nATA 
~CA DA'A2 ICbEAR EXP!ctE~ ~~suL' 
CAr I%N!1IALIf~ iNTERfACE 
CMA ISET ACg1177 
DSSa /8XT S~T COT~U'RE~lst~R 
osex 18~T C6EAR INPut R~GISTER 
CbA CI..L 
rAD FJUMPER IGET rbxpr~op JUMP~R MASK 

J 

,~. 

j :#~ 
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22'3 
2214 
22;5 
2276 
2217 
23~~ 
23~1 
2302 
23~3 
2~04 
23~5 
2306 
23~7 
2J10 
2311 
2312 
2313 
2314 
2.315 
2316 
2311 
2320 
2321 
2322 
2323 
2324 

2325 
2326 
2321 
23321 
2331 
2332 
2333 
2334 
2335 
2336 
2331 
234fa 
2341 
2342 
2343 
2344 
2345 
2346 
2347 
2350 
2351 
2352 
2353 
2.354 

7040 
3l!J22 
11:021 
1040 
0022 
3022 
1021 
4437 
1300 
4436 
3023 
1023 
1041 
1022 
'765(0 
5J17 
4444 
3767 
3;34 
7175 
4~46 
5265 
22121 
5265 
4445 
52~3 

3k'J30 
11;7 
3031 
3021 
6007 
711340 
444~ 
7~~eJ 
1021 
1040 
1212121 
1040 
3ra22 
12121 
4437 
730fll 
4436 
32123 
12122 
'2141 
12123 
'6510 
53621 
4444 

CMA 
DCA DAYA2 
TAD DATAl IG~T TEST 5ATA2 
CMA ICOMP~EMEN' 
AND DATA2 lAND WITN eOMPLEMENT ot JUMPER MASK 
DCA DATA2 ITO GET EXPECTED RESULt 
TAO OATAl /GET TEST OATA 
Deco t6XT CbEAR ou,put ~EGISfER 
eLA eL.L 
D8RI IREAD lNPUf RE~IstER 
DCA DATA3 /SAVE REGISTER DAtA 
TAO DAtA3 I~~T REGIS'ER ~AtA 
CIA 
rAO OATA2 ICOMPARE T~ [XPEcf~o R~SULT 
SNA e~A /ARE T~EV 'H~ SAME 
JMP c+5 InATA CQRRtct, CONfINU~ 
JMS I XERROR IN~, ERROR 
OUT4E~1 I"DSCO ERR~R" 
DH3~1 I"MASK EXPEC'E~ REtEIVED 
~3 INUMBER or DATA WORDS 
JMS I XLOOP2 ITEST rQR ~OOP wYf~ SAME DATA 
JMP INOU3A ILOOP WITH SAMf DATA 
1St DAtAl IXNCREMENY DATA PAtTERN 
JMP INOU3A /CONiiNUE 
JMS XLOOP1 IC~ECK rOR LOO~ ON CURRENT T~ST 
JMP lNOU3$~ ILOOP ON CURRENT tEST 
/ 
IWITH TijE !NPUT REGISTER SET TO A~L is; 50!S SELECTIVE~Y 
ICbEARING tHE OUTPUT R~GXSTER eL~A~ ANV sits IN i~E IN~Ut 
IREGISTER ~EXCEPT THOS[ NOT FLlprL6PS) 
I 

iNOU4a DCA iV~FLG ICbEAR ERReR ~lAG 
TAO (e62 /SET IYERArION COUNT 
DCA LPeNT IYO 50 CDEeIMAL) 
DCA DATA1 ;CbEAR TEST DAtA 

iNOU4A; CAr I!NIT!ALI~! tN'E~ricE 
eMA /SET AC TO 1777 
esse fBiT seT ootpu, RE~ISTER 
eLA eb.L 
iAO fJUMPER IGEi f6IPP~OP JUMPER MASK 
e~1A 
AND DAtA! ICOM8INE WITH MASK 
CMA 
DCA DATA2 Iro GET EXPECT~D R[SULt 
iAD DATA1 /GET TEST BAT A 
Deco /8XT C~EAR output ~EG!stER 
Cl.A CbL. 
DBR! IREAD tNPU' RE5ISf~R 
DCA DAtA3 /SAVE REGISTER Dit~ 
TAO DAtA2 IGET EXPEC'ED REsulT 
CIA 
TAD DA'A3 ICOMPARETO REtEfv~D cifA 
SNA CbA l ARE THEY tHE S'AME 
JMP ,.5 IDiTA CORR~ct! CONtXNU~ 
JKS 1 XERROR INO. ERROR 

) ':Va, 

<:I 



IMAINOECBWSqDHORABA 

2355 
2356 
2351 
23621 
2361 
2362 
2363 
2364 
2365 
2366 
2377 

24~0 
241211 
24~2 
2403 
24~4 
24taS 
24~6 
24~1 
241~ 
2411 
2412 
2413 
2414 
2415 
2416 
241i' 
242m 
2421 
2422 
2423 
2424 
2425 
2426 
2427 
2430 
2431 
24~2 
2433 
2434 
~435 
2436 
243'7 
2440 
2441 
2442 
2443 
24~4 

2445 

3767 
3;3.4 
7115 
4446 
5331 
20~1 
5331 
4445 
5330 
57'7 1 

241?l/(J 
24r2J0 

3"3!fJ 
11;7 
321:51 
3m22 
6fa217 
1022 
0~26 
145f{J 
5241 
:51Zl21 
1021 
4440 
'J0/(J 
60(83 
5223 
4444 
4~42 
3515 1.,'7 
4433 
6mrll:3 
5231 
4~:54 
5246 
52~i . 
4434 
5253 
4444 
42142 
3515 
1111 
4~4E1 
52flJ~ 
2fiJ22 
521214 
4445 
52~3 
526(0 

~J 

F'Af;E 

INTi, 

iN'flAa 

iwr1AEo 

iNT10K n 

jN1'1Do 

F'AL.l~ V141 

OUi'4Elill 
DH3 cr 1 
at3 
JMS 
JMF' 
IS~ 
JMP 
JMS 
JMF' 
JMf' 

XLOOP2 
INOU4A 
DATAl 
INoU4A 
XLOOP1 
INOU4<t:3 
INTl 

29~MARg72 16i07 PA~E 1~2~ 

1"08CO ERRORtv 
I"MASK EXP~ctE5 ~E~EtV~D" 
INUM8ER Dr DlTA WORDS 
ITEST FOR CooP wif~ CUARENT DATA 
I~OOP WITH SAME DATA 
IINCREMENT DATA PATTERN 
ICONTINUE 
ICHECK paR LOOP ON CURRENT TEST 
I~OOP ON CURRENT TEst 
IGO TO NEXT TEst 

I 
IVE:RIF'Y THAT EACH BIT SET UP TO SKIP OOES 
I 
DCA 
TAO 
DCA 
DCA 
eAP 
TAO 
ANO 
SNA 
JMP 
DCA 
TAD 
D8S0 
Cl.A CI"L.. 
SRQ 
JMP 
JMS I 
IN"lEll'Ji 
DH1"1 
09 1 
Det:I 
SRQ 
JM~ 
DaSK 
JMP 
JMP 
DBSK 
JMP 
Jt1S I 
IN'flEel 
Dl.fl G :1, 
~1 
JMS 
JMP 
lSi: 
JMP 
JMS 
JMP 
JMP 

TYf2F'LG 
el!!l62 
LPeNi 
DATA2 

OATA2 
IJUMF'ER 

INT1D 
DATA1 
DATA1 

;+, 
XE~ROR 

XNT1AE 

INflBE 
INf10K 

!NflCE 
XERROR 

Xk.OOP2 
~Nt1A 
DAfA2 
XNT1A 
XI.,OOP1 
INY1~~ 
iNf3 

ICbEAR ERROR fLAG 
ISET IiERATION COUNT 
ITO 5~(Dt:c:fMAL) 

IINliIAL!~E IN'ER~ACE 

ISAVE 'fEST DAfA 

IBIT S~i OOTPUT RE~ISf~R 

lIS INTERRUPT ActiVE 
INOa OONTINUE: 
IYES, E:RROfJl 
IINTERRUPT AeTlv~ 

INUMBER or oitl WO~DS '0 at OUTPUT 
IENAB6£ IN~ERrAC[ 
lIS INTERRUPT AcfiVE 
INO n ERROR 
/%~ F'b"AG SfT 
INOa ERROR 
IINiERRUPT AOT!V~a ~LA~ SE? 
IX5 INTERPiC! rLiG SEt 

INOD ERROR 

,NUMBER Or WOROS TO BE OUT~Ui 
ITESj POR boep ON SAME bAt~B ESCA~~ ON DATA ERROR 
IbOOP W!TH SAMf DAtA 
I!NCREM~NT Diti ~AfTER~ 
ICONiINUg 
ICMECK fOR LOOP ON CUR~ENT TEST 
IbOO~ ON CURRENT t~ST 
IGO TO N~xf TEst 

J 
f1' 

J .if,f' 
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2-446 4444 
2441 4065 
2450 3515 
2451 7777 
2452 5237 
2453 4444 
2454 4017 
2455 3515 
2456 77;1 
2451 5237 

2-4-60 303~ 
2461 111"1 
2462 3m31 
2463 3RJ22 
2464 6t?J"211 
2465 lflJ26 
2466 7040 
246'7 I?JZ22 
24;0 '74SIQ 
24'1 53186 
.24;2 :3~21 
2473 .1021 
~4;'4 4440 
2475 7300 
2416 4434 
24'71 5304 
25~0 . 4444 
25211 .36;4 
25~2 35.15 
2503 '7;7 
~5~4 4446 
25215 5264 
251B6 22122 
25~; 5264 
2510 4445 
:~!,5115,2 ~ 3 
2512 57"7; 

2511 3257 

lNT18E. 

IN"fltE: 

IN'f3: 

iN13A, 

iN'f3C3 

FiAGE 

PAl,10 V:!.41 

JMS I XERROR 
INT3E"~ 
DH1"'l 
..,1 
JMP INT10K 
JMS I XERROR 
INT4E.,i 
DHici 
·,1 
JMP INT10K 

2geMAR!!lI72 ) i eJ7 PA~E 1;'21 

INO, ERROR 

/NUMBER or WOR~S '0 BE outPUT 

INO, ERROR 

IN~M8ER or WORBs ,~ 8E out~UT 

I 
IVERIF"V 
I 

THAT EACH BIT NOT JUMP~RD TO SKIP BOES NOT 

DCA 
'fAO 
DCA 
DCA 
CAr 
iAD 
CMA 
t\'ND .: 
SNA 
J'MP 
DCA 
TAO 
08S0 
CL.A CL.L 
D85K 

'fVPF'LG 
~C162 
LPCNT 
DATA2 

IJUMPER 

DA'fA2 

INY;SC 
DATA:l 
DAYA1 

JMP D ~5 
JM S I )( ERR 0 R 
INti3EIP1 
DH1 1Ol 1 
1:111 
JHS XI.,OOP2 
Ji4P XNT3A 
lSi! DAl'A2 
JMP lNT3A 
JMS·l KI..OO-Pl 
JMF IN'f31b>3 
Jt~,p [PiSS 

I 
IERROR H/rNtSLER 
I 

ICbEAR £RROR 'L~G 
/SETXTERA'InN COU~T 
ITO 5~ cnEeIMAL) 
ICbEAR rESY DATA 
11K!TXALI~~ !N'E~ticE 
IGe:i JUMPER MASK 
ICOMPbIMEN? ~O~ NQ SKIP BYYS 
/GET BITS '0 BE tESTED 
/ARE ANy BITS '0 at tEstED 
INO~ G~T N~xt OATA PATTERN 
,SAVE rO~ 6UYPUT 
IGET jE:ST BATA 
IBIT S~T OOrpu' RE~I5TER 

IISF'I",AG SEi 
INO s CON'i'XNUE 
IYES B 'ERRO~ 
I"SKIP 'LA~ SE'fl 

I"REGXSTER DATA" 

2630 
26t::i~ rll~eJro 
2601 730eJ 
261Z12 16~0 
,2:6~3 3234 
~6~4 22210 

ER~OR ~ 121 
CL,A Cbl.. 
T AD I ERROR 
DCA MESG 
IS! ERROR 

,,261!15 16~flJ 'fAD ERROR 
26"6 3236 DCA DH~ER 
26C?J7 22~0 ISfERRQR 

IG[T '~lNT~R 'e ER~OR KESSA;! 
IS'AVE F'O!N'ER 

IGET POINTER T~ 5AtA HEADER 
ISAVe: ~EADffR 

INUMaE~ b, W~R5s te 8t OUTPUT 

) :~ 

$ 
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26121 1600 TAD ERROR IGEj NUMBE~·OP DAtA WORDS TO 8~ tY~EO 
2611 3264 DCA DATCNT /SAVE: 
2612 120121 TAD ERROR IGET ADDRESS or TEST T~AT PAlLED 
~613 1317 iAD (c3 
2614 3776' DC~ LSTDGT 
2615 1.176; TAD LS1DGY 
2616 3266 DCA ERRAD 
2611 1604 LAS 
2620 ~334 AND SR~i 
2621 '7640 S1!A CL.A 
2622 5254 JMP EHALT 
2623 10321 TAO TYP-F'LG 
2624 "6421 Si!A CbA 
2625 5~41 JMP DAroui' 
2626 11040 eM! 
262i ;SZ30 DCA T,(PF'LG ICbEAR ERROR F"lAri 
26321 4115; JMS OCTAse 
2631 4442 JMS I XPRINt 
26~2 32124 ERADRlld" 
2633 4442 JMS I XPRINT 
2634 ~0'Hl MESG, 0 
2635 4442 JMS I XPRIN'i' 
2636 ''H~00 DP=lOERB 0 
263' 444·2 JMS I XPRIN'i' INOMBE~ 0' WOR5s '0 BE OU'~UT 
2640 3512 CRL.F"GJl 
2641 1264 DATOUTa 'fAD DATeN'\' 
2642 76521 SNA CL.A 
~643 5254 JMr-' EHALi 
2644 1265 'fAD DATAr-' 
2645 30i21 DCA POiNT1 
2646 1410 81TS, 'fAO POiNT! 
264' 4';4; JMS B1TOUY 
2650 2264 IS! DATCNY 
2651 5246 JMP BITS 
2652 4442 JMS I XP'RINT 
2653 3512 eRI..F=l 
2654 7'634 E:HAI..Ta LAS 
2655 eJ~33 AND SR3al 
2656 '6421 Si:A ebA 
2651 5262 JMP a 01:>3 

266"· o· 12~6 TAD ERRAD 
2661 "1402 Hb'f 
2662 22Q'i0 XS~ ERROR 
2663 56fllf{1 JMP ERROR 
2664 ~mrlHlJ DA'fCNi n 0 
2665 0~2~ OAiAfi's OA'fA1i'li 
2666 .. e!ra~1lJ E:RFUO g tlJ 

I 
IT~ST rOR LOOP ON eURRENT lEST 
I 

26~; o JtHlJ/ZJ Loo~i2 (;:J 

261Z 1f(J30 jAo 'f'VPF'LG 
261'1 1690 SNA ebA 
~6'2 52;; JMP LP1EXA ~ 

2673 16ef4 l..AS 

'J J oj .:1.f0 
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26;4 ~J41 AND SR~6 

2675 164~ SeA CL,A 0-

26'6 5310 JMP L,P1EXX-1 
2677 16"'4 LF'1EXA~ LAS 
2100 12J~40 AND SRIZJ5 
27 (;'J 1 1640 S:A Ci..A 
~71ZJ2 5J~5 JMP L?1EXT 
21213 22131 IS~ L.PCNT 
27~4 5311 JM? LP1EXX 

. 27(JJ5 1~04 LF'1EXi, LAS 
2706 1?J335 AND SR~2 
'2707 165~ SNA CI.A 
27121 2267 lSi! LOOP1 
~711 5667 Lf'1EXX, JMP L.OO?1 

I 
/TESi POR LOO~ ON eURR£Ni DATA 
I 

2712 PJ0~l?J LOOP2a 0 
21'13 1"30 YoAD 'fVPF'LG 
2714 1650 SNA el.tl. 

·2115 5326 JMP LP~EXi' 
2716 16Rl4 LAS 
2717 03til AND SR06 
272m "I651lJ SNA ebA 
2721 5:526 JMP 8+5 IDAiA CORR~cfB CONtINU~ 
2122 1312 'fAD LOOP2 
2123 13;3 TAD (5 
2724 3312 DCA I"OOP2 
2725 5712 JMP LOtiP2 
2126 161214 LP2EXTD bAS 
2727 0336 AND SR2J3 
2730 7651?) SNA CbA 
2731 2312 lSi! LOOP2 
2732 5712 JMP I LOOP2 
2133 4ra~l?J 9(;100; 4((J01O 
2134 2a21flJ SRr81g 20QJ~ 
2735 3JHHl SR~2~ 1J?Jl!J(1 
2;':56 el4~0 SR03, 4laIB 
2-737 1?J22i(iJ SR!a4 g ~HHj 

~14m 010fa S~05, 130 
2741 004fIJ sRKi6, 4W 

I 
IOCTAb TO ~ACKED AScil CONVERSXON 

27;3 IZHiHli5 

. 2"'~ 3iJ31 
2775 3zm0 
21;6 3027 
271; 71js 

3000 PAGE: I 
30~" '.HHa~ OC'fASCs e'J 

3"'~1 7JI!0 CL.A CbL. 
3~P]2 1227 iAD LSTDGf /G£i WORD '0 8[ eONvrRfED 
3"~3 1~02 ssw ,SWAP ~ALV~SB SE~A~AtE DIGlTSs 
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3004 4212 JMS SPLIT /CONVERT MOST SIGNiriCANT 
3"'~5 3226 DCA MSTDGT ID1GliS TO AscII 
3006 1221 TAD LSTOGT /CONVERT LEAST SIGNIPICANT 
32107 4212 JMS SPLIT IDIGITS TO ASCiI 
30:[0 3227 DCA LSTDGT 
3011 56"'''' JMP I oeTAso IRE TURN 
3012 0000 SP~IT, 

'" 3013 0;S17 .NO (71 
:5014 7421 MQb 
3015 '501 MQA 
3016 71216 eLI.. RTL 
3017 10214 RAI.. 
3({J20 13;376 ANO (707 
3021 75131 MQA 
3022 0316 AND (7137 
:32123 1315 TAO (6~60 

32124 5612 JMP I SPLIT 
3025 3136 e:RADR, TEXT /t.. I 
:5026 4040 
302; 4040 
:50:50 40210 

I 
IOUTPUT 12 BIT BINARY WORe 
/ 

3031 0000 BIToui, " 
3032 7421 MQL. ISAVE DATA IN MQ 
30:33 1314 TAD (a14 IS~i UP TO OUR~Ut 
:5034 302!21 DCA CN'fR1 112 81'rs 
3035 '5211 8%'1'01. MQA IGET DATA 
.:5 eJ J 6 '11Zl4 eLI.. RAL /GET MSB INiO lINK 
303; 1421 MQL. /SAVE REST or WO~D 
32140 1373 iAD ("1 IGET ASCII 1 INTO AC 
-30~1 7420 SNI.. 
3042 03;2 AND (110 lIS Bl'fl:i 
3043 4443 JMS XfVPE INO, CHANGe TO AsciI 0 
~044 2020 lSi! CNTR1 IOUTPUT 8XY 
3l'J45 5235 JMP 81T01 ICONTINUE 
32146 13'71 TAO (241?J /i'VPE :2 SPlCES 
304; 4443 JMS XTYP[ /ArTER LAS? BiY ~AS BEtN 
~ra9tfJ 1::5;1 TAO U~40 /OUTPUi'n:D 
:§051 444~ J~1S xfVPE: 
:3~52 5631 JMP BtrOUT IREiURN 

/ 
ICHA~AeTER STRING OUTPUT ROUTINE 

31;1 eJ24((J 
:51'2 02~~ 
~H.;3 0261 
3114 1164 
3:1.75 6060 
:51;6 0701 
311; 0017 

3200 pAGE I 
~ 

32ra0 000flJ PRINTs IlJ 

'J ~ j iff, 
~.,. ~ 



I~DEc.a8'OHORA.~ 
32~1 i3rzJra 
3202 1600 
320:5 3010 
3204 22!210 
32~5 1410 
32~6 7421 
:';2~7 7501 
32121 7002 
3211 4215 
3212 75QJ1 
3213 4215 
3214 5205 

3215 ~J~00 
3216 0243 
3211 7450 
~220 56021 
3221 1244 
:5222 751[q 
3223 5226 
3224 1260 
3225 5241 
3226 10211 
3227 '744~ 
32310 5253 
3231 1245 
32325241 
323:5 '7((J01 
3'234 "4~0 
3235 524!2l 
:5236 1246 
3231 5241 
324rlJ 12£7 
3241 4443 
~24,2 5615 
3243 0flJ'77 

.3244 7'4~ 
3"245 0215 
3246 0212 
3241 eJ336 
32'21 024~ 

3251 0000 
3252 62146 
:525J 6041 
325"4 5253 
3·25' 12010 
3256 5651 

TY~SE'fD 

HTI', 

1<00'l7§ 
M4fZj, 
1<215; 
K212, 
1<336, 
K242!, 

tv~e:, 

PAL,10 Vl~l 

CL.A CI.L 
TAD I PRINT 
DCA POINT1 
1St! PRXNT 
TAD POINT1 
MQb 
MQA 
SSW 
JMS 
MQA 
JMS 
JMF' 
I 

TYPSE'i' 

TVPSET 
PRINT~5 

29=MARe'2 )107 ~A~E i~25 

IG~T POINT~R '0 ~ESSlGt 
15Ei UP AUTb~INDEX R~G!STE~ 
IS~i UP RE'fURN 
IGET PACKED WORD 
IS~VE IN MO 
/GET WORD 
/SWAP HALVI!S 
ID~COOE AN~ ou'p8t 
IGI;T WORD 
ID~CODE ANO OU'PUT 
'CONTINUE 

IUNPACK, O[CODEa OUr~Ui 
1 
~ 

ANO 
SNA 
JMP 
'rAO 
SPA 
JMFl 
TAD 
JMP 
!Ae 
SieA 
JMP 
".0 
JMPl 
u~e 
S·i;A 
JMP 
'fAD 
JMF 
TAD 
JMS 
"JMF 
'7"1 
~40 

215 
:212 
33& 
::!'4rl1 
I 

K~~77 

PRiNT 
M4[fJ 

cob:! 
K240 
M1~ 

t~3 
K215 
M'fP 

D~J 

K2i2 
M'fF-' 
K336 
X1VPE 
Ij'VFSET 

IMASK UNwANt~D BItS 
lIS AC!!ta 
IVESR END 5f M~SSA~E8 ~Xlt 
/S\JBTRAC'l" 40 
lIS PACKED CHARAtT~R >4~ 
INO 
IV~Sa eONvtRT TO ASCII 
IOUTPUT 
IADD 1 TO 10 
IXS CHARAC1'ER:;S' 
INO~ 
)GET COD~ rCR eA~R'AGE RE'URN 
/OI,JiPU'Y' 
IADD 1 YO AC 
lIS CHARAC'ERmS1 
INO 
IGET CCD~ rOR LI~E FEEB 
/OUiF'U'i' 
IPACKED CHiRlc'ER S4~, tONVE~T fa iSCII 
loUr"PUT 

IOUTPUT ONE CHARACTER TO TTV 
I 
I?j 

'l'6"S 
TSF' 
JMP 
C!..A 
JM.I' 
I 
I 
I 

.~1 

TVPE 

) ~ 

.> 



IMAINDEC~0B.DHORAQA PAL.10 V141 29111MAR e 72 16i~; PA~E 1~26 

3257 7604 EPASS, LAS 
32621 07;7' AND SR2i4 
3261 7640 S:A CL.A 
3262 5176' JM~ INiT1 
3263 7604 LAS 
3264 0775; AND SR05 
3265 7640 S~A CI.A 

i ~ 
3266 52;2 JMP EPAS1 
3267 4442 = ..... J.M$ I XPRINT 
3270 32;4 MEI' s 1 
32;1 5716' JMP INITl 
3212 1314 e:PASi, TAD (207 
3213 4251 JMS TYPE 
3214 5176; JMP INITl 
3275 .3736 . MEF'a TEXT /"·DR/ 
:5216 0422 
32" 000121 

/ 
/T£~ETVPE MESSAG[S 
/ 

3374 02~' 
:53;5 274121 
33;6 040121 
33;1 27:57· 

340m I'A~E 
34~0 3136 Ml Q TEXj /~.SE' SR rOR DEVXOE CODE iNO ~o~t' 
3401 2305 
34182 2440 
3403 2322 
:54~4 4006 
34215 1722 
3~06 412104 
34211 0526 
~4iz 1103 
3411 0540 
3412 0~17 
3413 04~5 
3~i4 4~@jl 
~4i5 1604 
3416 4!alZl3 
3417 1i16 
3420 240~ 
3421 3736 M2n TEXT I~'SE' SR rOR INTERRUPT jU~PERS iN5 eo~tl 
3422 231215 
342J 2440 
3424 2322 
3425 42)216 
3426 1722 
342'1 4rlJ11 
343121 1624 
3431 0S~2 
3432 2225 {~ 

3433 2024 

"oJ 
, ..: J j it; 



/, )OEC.WSPDHiiRA.A )10; ) ~. 

PAI..10 V141 29-MAR"'72 PAc;E 1~27 

:54:.54 4gJ12 
'3435 2515 :> 

3436 2f!J05 
343'1 22~3 
~440 4001 
3441 1604 
3442 4"03 
3443 1716 
3·444 242lflJ 
3445 :;136 M2Aa rEXi 1~~SEr SWITCHES rOR rblpr~ep JUMPE~S AND CONTINUEI 
3446 2305 
344; 2·44~ 
3450 2327 
3451 1124 
3452 .0J11O 
:5453 '0523 
3454 4"·~6 
~455 1122 
3456 40216 
~49; 1411 
3461?J 2rtJI?16 
3461 1417 
3462 2'040 
3463 ·1225 
:3464 1520 
:5465 0522 
3466 2J4~ 
3461 0116 
34110 04~eJ 
3411 J~317 
34;2 1624 
3473 1116 
3414 2505 
34;5 0·000 
34;6 31:56 M:5 s 'i"EXT 1~~SEr SR rOR RUN AND CONTi 
3411 23ra5 
.:550!lJ 244.0 
35flll 2322 
35m.2 40~6 
3-5(8;'5 . 1122 
3504 4~22 
350-5 2516 
35~6 4001 
3531 1604 
3510 4003 
~511 1'716 
3512 24m" 
3513 3136 CR~F', YEXi /fl;"fl 
3514 01?Je30 

I 
IDATA PlEADERS 
I 

3515 02J~" D1-I0, 0 
3516 3736 DH:!., TEXj I~'REGISTER OA1AI 
351; 2205 



IMAINOEC.~8~DHORA.A PAl.l!?J V141 29&lMAR,72 i6i01 ~AbE 1~2B 

3520 0711 
3521 2324 
:5522 0522 
3523 4004 
:5524 0124 
:5525 K'1~0 
3526 3;36 DH2, TEXT IfirfAC CONT~NTSI 
:552; 0103 
35:30 421213 
:5531 1716 
:5532 2405 
3533 1624 
3534 2300 
:3535 3736 DH3. TEXT leetMASl< EXPECTED RECtIVEOI 
3536 1501 
:5537 2313 
:554rll 4040 
3541 42140 
:5542 4214i' 
3543 42140 
:5544 4040 
3545 0530 
:5546 22135 
354; 0324 
35'~ 0534 
3551 40421 
3552 40~0 
3553 4(640 
3554 2205 
3555 0~Z5 
:5556 1126 
3551 05m4 
~56'" . 0~~" 
3561 3136 O~~, TEXT 1t1~EXPECTED RECEIVEDI 
356205321 
3563 2035 
3564 21324 
~565 0'214 
:5566 4040 
:5561 4"40 
35'0 4aJ40 
3511 22e15 
35;2 . 0305 
:55i':5 1126 
35;4 0''''4 35;5 (2l~HH21 
3516 31:56 DH5s TEXj 1=~REGIS'i'ER DATA OUT DATA INI 
35;' 2205 
36~/lJ 0711 
:S6Cill 2324 
3602 0522 
:5603 4040 
:56C?4 4040 
3605 4040 

(.; 

3606 4004 

'.J J j ~;.' 



t.)OECOZil.OHORAOA V141 )i~7 PAGE 1~29 :) ::ii' , 
PAL1~ 29e;,MAR-72 

~621" 0124 
361'" 0140 0-

:5611 1725 
:5612 24421 
361J 42140 
3614 4£140 
3615 404£1 
3616 042'1 
:3617 2401 
36221 4k'J11 
:56:21 16~J12! 
3622 3136 D~6, TEXT IfI.AC 'CON'fENiS DATA OUT DATA INI 
:S623 01fZl3 
3624 4003 
3625 1716 
3626 ·240:5 

,362' 1624 
:S6321 2340 
36~1 42140 
'36:32 41lJ04 
36:53 0124 
3634 0140 
3635 1725 
3636 2440 
3631 4040 
3640 4040 
:5641 4(l140 v 

36.2 04.01 
3643 24211 
36.44 4~11 
364; J .. 6'00 

I 
IERROR MESSAGE 
I 

3646 1725 ·f N 1 TiEs TEXT fOOrFUT RE~ NOT CLEAREDI 
3641 2420 
365~ 2524 
3651 4022 
3652 0507 
36'3 4~16 
3654 1724 
3655 4£103 
3656 14fZlS 
3657 0122 
366gJ 0504 
3661 00~0 
~662 1.116 !NIT2E. TEXj IXNPU' REG NOTC1tAREDI 
3.663 2a25 
:5664 2442J 
~6~5 22"!'s 
.3,666 014£1 
3667 1617 
:5610 2440 
3671 0314 
36;2 ra';01 



IMAINOECa0S.DHORAoA f3AL.10 V141 29'll1MAR11iI72 16ira; PAt:iE 1';'30 

3613 2205 
~614 0400 
:5615 2313 iNIT3E, TEXT ISKIP FL.AG SE:TI 
3616 1120 
3617 4006 
3'~0 1401 
37~1 0'740 
37~2 2~~5 
~703 241210 
:5704 121402 TRAN1E, TEXT ID8RO DID NOT CLEAR ACt 
3705 2217 
3106 42104 
~707 -1104 
~7i0. 4016 
371-1 1724 
3712' 42103 
:5713 1405 
:5114 0122 
:5715 42101 
3116 0301(J 
3117 0402 i'RAN2E. TEXT IDBRI DIO NOT CLEAR ACI 
37221 2211 
3121 42104 
3722 1104 
3723 421~6 
3724 17 4 
3725 4~3 
3726 1405 
3727 0122 
~730 4~2'1 
3131 21312121 
:57J2 04212 TRANJEa TEXT 109S0 CHANGED ACI 
~133 2317 
3734 42103 
3i'~5 1001 
3736 1607 
3737 .0504 
3740 421211 
3741 12l3P.!21 
3"142 0402 iRAN4E~ iEXT 108eo CHAN~ED ACI 
:5743· 121317 
3744 4003 
3145 1001 
3746 161!l7 
3741 l2J;flJ4 
37521 4001 
37'1 0J~0 
3752 0~02 tRAN5Ea TEXT IOBer CHANGED ACI 
~i'5J 0311 
~754 40m3 
3755 12101 
3156 16e'J7 
S757 0504 
S76~ 4001 ~~ 

3'761 0;300 

/_) J -J) ~: 



1M. )EC'0S.0HiiRADA )0' ) ,~ 

?Abl'" V141 2geMAR·?2 PA~E 1~31 ~-' 

:3762 0402 OU!f1EI TEXi 108S0 ERROR/ 
"5'763 231'7 

Ii; 

3764 4005 
3765 2222 
3766 1122 
~767 00021 
371£1 042'2 OU'f4E. TEXT IDBCO ERRORI 
3"1 0317 
~"2 40flJ5 
37;3 2222 
:5774 1722 
37;5 002121 
:5'7;6 04~2 OUT7E. TEXT IDBRO ER~ORI 
~7;' 2217 
41HJItJ 4005 
4~2I1 2222 
4~02 1722 
4~~:S 1210210 
401214 04"'2 IN2E, TEXT ID8Cl ERROR/ 
40"5 0~11 
~0~6 4005 
·007 2'222 
4010 1122 
4l2J11 "'000 
4012 1116 IN~E, Te:XT IINPUt R~GlSTER DATA ERROR] 
4013 2025 
412114 24." 
42115 22~5 
4016 0711 
41211; 2324 
42120 21522 
4021 4,,04 
4022 121124 
42123 0140 
4024 0522 
4025 2217 
4026 22rlJ0 
4021 1401 iN~E, TEXT ILAtePl ERRORI 
4121:321 24fi3J 
4031 12140 
4032 0522 
42133 2'21"1 
42134 2200 
412135 04m2 iN9E, TE;XT ID8'R I ER~ORI 
4036 2211 
40:57 4005 
404~ 2222 
4041 1722 
412142 0000 
412143 111.6 ' i NT1E a n:Xi IINtERRUPT ACTIVEI 
4,121'44 240; 
4~'5 2222 
412146 2520 
42147 24421 
40'21 3103 



IMAINDEC e 0S.DHDRAeA PAL.10 V141 29oMAR m72 16i0' PA~E 1~32 

4~51 2411 
4052 2605 
4053 021021 
4054 1617 iNT2E, TEXT INO INTERRUPT, SKIPI 
4055 4011 
4056 1624 
4051 0~22 
4060 2225 
4061 22124 
4062 5440 
4063 2313 
4064 1120 
42165 02100 
41366 1116 iNT3E, TEXT IINtERRU~T, NO SKIPI 
4067 2405 
40;0 2222 
40;1 2'20 . 
40;2 2454 
4073 4016 
4074 1740 
4075 2313 
40;6 11221 
4077 021021 
41210 1617 iNT4E, TEXT INO INTERRUPT~ NO SKIPI 
4101 4"11 
4102 1624 
4103 0522 
41~4 2225 
4105 22124 
41~6 5440 
4101 1617 
411eJ 4023 
4111 1311 
4112 20021 
4113 1617 iN'f5E. TEXT INO SKIPI 
4114 4023 
41i~ 1311 
4116 20210 
4117 2313 iNToEs TEXT ISKIPi 
4120 1120 
4121 e;0!211Z1 

$ 
01;1 7716 

tL 

rj J IJ t:; 



-)" )' ) :'61., 
• NDEC.~e~DH5RAsA PAL1~ Vi~l 29BMAR a 72 6i0' ~A~E i;33 . ~ 

0000 0000~0~0 100000~0 11il1111 111111i1 11111110 00000000 ~0~0~0~0 00~00000 
0100 000000~0 00~000~0 00000000 00~00000 00000000 00~00000 ~000~000 00~000~1 

02~0 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111 
0J~~ il1111i1 11111111 1111i111 10~000~0 ~0~m0100 00000000 ~000~0~~ 00~001il 

0400 11111111 11111111 11i11111 11111111 11111111 11111111 11111111 11111111 
0500 111111il i1il1111 11~lili1 l11111il 11111111 11111111 liii!iii iiiillil 

1600 i11111i1 11il1111 l111i111 1111t1ii 11111111 11100000 ~00m~000 00~000~0 
0100 ~0000000 00000000 ~000~00~ 00~~00~0 ~0~m00~~ 00000000 ~000~00m 00~0g~~1 

1~~0 11111111 11111111 11i11111 11111111 11111111 11111111 11ii11ii 11111111 
11~0 11111111 11111111 11111111 11111111 1111~000 0~00000~ 0000~000 ~~0000~1 

12~0 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111 
13~0 11111111 11111111 11111111 11111111 11111111 00~00000 ~000~00~ ~0~000~1 

142'0 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111 
15W0 11111111 il[10~~0 ~000~000 0W~~~0~~ ~~000000 00~W0~~0 ~000G000 00000~~1 

1600 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111 
i700 i11111il 11!1i1~1 11111111 il1111~~ ~0~~000~ ~W000m00 ~000~0~0 ~0i~0001 

20~~ i1111111 11111111 11111111 11111111 1~111111 11111111 11111111 11111111 
21'0 i111i111 11ilili0 ~000~000 00~00~~0 ~0~~~0~0 0W000~00 ~~~0~0~~ i~~~~001 

221~ 11111111 11ilil11 il11i111 111111i1 11111111 11111111 iiililii iliil1il 
23W~ 11111111 11111111 11111111 1111111j, 11111111 11111111 11111110 000000~1 

24~0 ill111i1 11il11il il11il11 l11111i1 11111111 11111111 ii11i1ii 11iil1i1 
25~0 11111111 11100~~0 0000~000 ~0W00000 0~~~0~~0 0~000000 ~000m~~m ~0~000~1 

26W~ 111:1.-1.111 11111111 11111111 1111:1:1.11 .11111111 11111.111 11111111 1111.1111 
27~0 11111111 11111111 ilili11~ 11111111 11~000~m ~0W00000 0000~~~0 ~~~il1~.1 

3~00 11111111 11111111 11111111 11111111 11111111 11100W00 @~00~~~~ ~00000W~ 
31~0 0~m00~~0 ~0~000j~ ~~00~000 0~00B0m0 00~~0~~0 0000000~ ~000i0~0 ~iii11!1 

3200 11111111 11111111 11111111 11111111 11111111 11111ill 11111i11 11111111 
33m0 m00000~0 ~m~000~0 ~0000~00 0~10B~~1 0~~0~00~ 0~100000 ~0~0~0~0 ~0ii1i11 

34~0 il1111il 11i1i1il i111il11 111111i1 11111111 11111111 ·Iiiiliii iiii11il 
3;~0 11111111 11111111 11111111 11111111 11111111 11111111 11111111 i1111111 
3600 l11111il ili111Il il11i111 111111i1 11111111 11111111 !111iiii iiiilli1 
370~ 11111111 11111111 11111111 11111111 11111111 111~1111 11111111 iiil11ii 

'I} 



IMAINDECD~8.DHORAeA PAI.10 V141 291:1MAR=72 16i07 PA~E 1~34 

4000 11111111 11111111 11111111 11:1.11111 11111111 11:1.11111 11111111 11111111 
4100 11111111 11111111 111.7100000 000 !?JI!'H'J 00 01iJ00~000 00!?J0i?1IiJIiJVJ 0IiJeJ!?J~001iJ ~12l~00000 

4200 
4300 

440Z 
45~0 

46"0 
47QJ0 

5~-pjfJ 
51~·0 

52Q10 
5~2IrD 

5400 
55QJ0 

56~0 
57tl10 

6000 
6100 

62"~ 
6300 

64rlJ0 
6500 

6600 
6700 

7000 
'7'1~0 

"2~" 7300 

7400 
;5~0 

7600 
"210 

(1 

\.~) J 'j d, 
&) 



If, )EC.JOS.OHiiRAOA PAl..lrzJ V141 2geMAR=72 )~, PA~E 1~35 ) I~ . ~t! 
BI'i'flJ1 321:55 INiB 1420 1<0~7i 3243 SRrlI6 2,41 
BITQUT 3031 IN2 1434 K212 3246 SRCl 60~3 ~ 

SITS- 2646 IN2E 4004 K215 3245 START1 QJ2Ql2 
ssw 'eJ/2l2 IN3 1462 K240 32~0 STAR'f'2 0244 
CAP 60QJi IN3A 1466 K33-0: 3247 riOi 21250 
CNTR1 002£1 IN3E 4012 LOOPl 2667 TRANi 0460 
CRL.F' 3513 IN4E 4027 LOOP2 2112 'ffUN:1,E 3704 
DATA1 0021 IN5 16021 LP;1.EXA 26" 'fFUN2 04;7 
DA'i'A2 (21~22 IN5A 16fa4 LP'1EXi ~"~5 i'R~N2E 3717 
OATA:; 02123 IN5C 1633 LP1EXX 2ii1 'f~AN3 0516 
OA'fA4 0024 YN6 1637 U'2EXY 2126 'ffU.N3E 3732 
DA'i'A!5 ~025 INeA 1644 L~eNi rlJiOSl i'f.UN4 21536 
OAT M' 2665 IN6C 16:72 LSiDGT 3027 'f'RAN4E 3142 
OA'fCNT 2664 IN'? 1676 M1 34~0 TRAN5 0556 
DA'i'OU1 _ 2641 INiA 1702 M2 3421 T~AN5E :5;52 
OBex 4435 iN1C 1731 M2A 3445 'fRAN6 06~21 

oaCIX 03021 INS 21000 M3 34'6 'FRAN? 0616 
oseo 4437 rN8A 20215 M4~ 324~ TRANS 21634 
OSOOX 0~i2 IN9 203et MEl" 3215 'fVF3E 3251 
0801 44:52 IN9A 2ta:S4 MESG 26~4 "V~rL.G 2!12l:§0 
OBDIX 0261 IN9E 41035 MQA '5~1 'i'VFSE'f 3215 
D8~I 4433 IN!'f1 04210 MQIs i425- XDECI ~035 

OSE:IX 10266 INi'f1E 3646 MS'/'DGi 3~~6 XDI3CO ~"37 
OeRI 4436 INXi2 0416 MY? :5241 XDelDI 0rtJJ2 
D8t:!XX 0305 IN~'f2E 3662 OC'fASC 3/2J~ta XD~E7 ra0~3 

OeRe 4441 IN%i3 0435 OU'i"l i0rera XDBRX 0~~6 

OBf.(OX 0;524 INli3E 3675 OU'flE 3"&2 XQ8RO 0041 
08$K 4434 INOUl 22010 OU'f2 1~~3 XO!:1SK 0121~4 

DBSKX 02;3 INOU1A 22t?J5 OU'!'3 1121~4 XD9S0 liHo4fO 
08S0 4~40 INOU2 2230 OU'f3A 10~0 Xf:'~RelR !?Hli 4 4 
DSSQX 10;517 INOU2A 2"235 OU'1'4 11~5 XLOOP1 0045 
Dfl0 3515 INOlJ3 2260 OU"f4A 1111 XLOOP2 21046 
Dlali 3516 INOU3A 2265 OUT4E 37'70 XFiRXNT ~((J42 

DI-I2 3526 INOU4 2325 OU'fS 1200 XYVPE ~043 

0193 353-5 INOU4A 2331 OIJ'fSA i2~5 
D194 3561 !N'fl 24eJ~ OU'i'6 12~0 
0/015 35'76 !N"1A 2404 QUY6A 1234 
OH6 3622 !N'f'1AE 2t$:'!i DU'fi i2~2 
O!ol[')e:~_ 26:3-6 IN'f1B€ 2446 OUl1A 1266 
OI°,. 0260 Iwr:i,Cr,: 2~~~ OU7-7-E 3"6 
EHAI.,T 265-4 !N'fl0 2441 OUTS 1315 
EPA_51 32'72 IN11E 4~43 OU'fSA 1322 
E:P'AS! 3251 XN'i'10K 243'7 PN'f'R-1 1:3-~~3. 
ERAOR 3f1J2-5 IN'f2E 40-54 PO rNT1 ~({J!!lJ 
e:R~AO 2666 IN'f3 246QJ P~lN'f 3200 
tRRO~ 2600 IN'i'3A 2~64 5~bli 3012 
F'JUMFlE 002; !N'f3C 2~12J6 SFl00 2733 
%JUMFIE 0~26 !NT3E: 4rll€26 SR01 2'~4 
1 Nt 1400 IN14E 41~0 SRf(J;2 2i'55 
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