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At!Slt<ACT 
TH£ MA& TAP( INSTRUCTION TEST CONTi\INS A S£Rl£S Of tlASIC TESTS T 
Ctl£CK CONlROLLn RtGlSHRS FOR PROPl:R OPtltAJION WHILE NOT INVOl.V 
TAPE MOTION. All TAP( ~OTION FUNCTIONS, OATA TRANSFERS, tXT£NOEO 
MLMOR'l'o AND ,ANJAl. INHRVENTION TESTS Of TrtE TAPE TRANSPORT swn 
REwU!H[M[N1 S 
EQulf'Mtt.T 
POPU ~UH MAG JAPE CONTROLLER ANO l JAPE UNIT 
ST OH AG£ 
Hi£ ROIJl me R[QcllRES '+I< Of MEMORY. 
LOAOlNG PHOctnu~c 
PllOCluUHL f0i\ NOR.MAL UINAR'( TAP£.S SHOULD OE fOLLOW[O, 
1. AuSOLUTt LOA:>ER MUST BE IN MEMORY, 
2. PLllCE llJNARV TAP( IN REAOLR. 
3. LOAO A!J0R£SS •7!>00 I• OETLRMlN[O BY LOCATION Of L0A0£ft) 
4. PMlSS »SJAHl» !PROGRAM Will LOAOI. 
STARllNG PROCLOJR[ 
STARTING ADOMLSS 
200 
PROGIUM Alm/OR :>PERATOR ACTION 
LOAD PROGflAM INTO MEMOR'I'. 
PLACL O~E 1APE JNlTt ON·LlNf, AT LOAD POINT C80TJ 
SET SWITCH RtGIST£R fO STARTING ADDRESS. 
LOl\0 AOORESS. . 
PRt:SS STAllT. 
PROGRAM wlll ff~E 11SET Sw REG ACCORDING TO OPERATING INSTRUCTION 
ANO PH[SS CONll~UE» 
SET SWHCll Rt:fiISf[R TO APPIWPlATE SETTINGS IN ACCORDANCE WITH 5, 
AND PRJSS COMll~U[ 
WE PHOGRAM .Ult. BEGIN TESTING, 

OPf:HATING PROC(OIJRE 
OPERATIONAL $WITCH SETTINGS 
Willi SWllCltf S 13 THROUGH l!i OOWN THE PROGRAK Wilt. PRINT OUT ON £ 
ANO CON1JN11t rn tlst. (U(LL Will RING llT CQl'IPLlTION Of A PASS). 
SWJJCH Sflll-GS AREi 
SW15 :: l Oil JP • •• HALT ON ERROR 
sw1• :: l OH UP ••• SCOPE LOOP 
SW13 = l OR vP ••• INHlllll PRlNTOUy, 
SW12 : l OR JP ••• lNttlOif SUflT(Sl lT£RAlJOJ\I 
SWll : 1 UR UP ,,, IN~lhlJ MANUAL JNTERVtUTION TEST 
S\.110 = 1 OR UP ... UNIT SHfCT an 2 TRUE 
Sw9 :: 1 OR uP ••• UNIT Sflftl BIT 1 TRUE 
Sloi6 = 1 OH UP ••• UNIT surer llll 0 TRU( 
Sw7 = 1 OH UP • • • MAii r APE aus LE V(l. e lT 2 TRUE 
SWE. : 1 OH vi' ••• MAG TAI'( UUS LEVEL BIT 1 TkUE 
SW5 : l OH JP ••• MAG TAPE UUS LEV.El BIT 0 TRI.I( 
SW'+ :: 1 OH UP ••• ALTEt<NATE MAG fAPE ADDRESSES I JNT VECTORS 
SW3 : 1 o,~ UP , • • TE!.i T l OM PALI< ING I UNPACKING 
SW2 : l OR JP ••• TEST PHASE ENCODED TAP[ UNIT 
SIHI .; l OH JP , , • l£ ST 7 Clll\fJNf.L TAP[ UNl T • 

,,~-~-·--- ...... -.. 
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MANUAL lNT£R~LNTIOH TEST 
THIS TEST WILL ~CQUlRt THC OPERATOR TO PtftfOR" CERTAIN OPiRATION 
WITH THL lAPi'.1 TUNSPOltT l\S OlKECTEQ BY 11ES5AGU PRINT(O ON THE 
TCLETYPL, , 
SUHHOUTJN( ABf HAC TS 
tlEST LOOP O~!TtST> 
nus SU!lROUT lt:1£ CALL lS P.LACEO BETWEEN EACH sua .. TEST JN nit INST 
SECTION. IT itl:coRUS Tttt STARTrnG AOORESS OF EACH SUB-TEST AS IT 
0[lflli LNTCH£.il. IF A SCOPE: LOOP JS IH.Gu£STEilt IT Wll.L JUMP TO flit 
ST/\Hl Of Tllf SU:l·lESl Ht/\T lHL SC:OPC. LO-OP IS ftt:.QUlSTlf\IG, 
c rnrum HAl.T 1 
nus SUtikOUHNE CALI.. PRJNTS THE AODRESS THAT TAGS TH£ fAIUNG 
SUf!llST ANO JHE CONTENTS Of All 'fHE' CONTtWt..U.R HEGISTERS . 
lN FOH"AT DESCRIBED l~ 601 
CTCST FOR tO~TR~LL[R H£AUYI 
THIS SUIJROUHN[ CALI- wAl TS A flNlT[ TIM£ FOH fH£ CONTROLLEK 
TO GO fH.AUY. lf CONTIWLllfl REAOY OCCURS tJlFOR( TIMEOUT, t:xlT IS 
TO Rf TUllN AOORESS+2o 1f JI ME OUT OCCURlS BLFORE CONTflOLl..ER fl£AOY t 
[XlT IS TO REtU~N ADOH£SSo . 
htAll fOk TAi>l. JNIT RCAIJO 
TIHS SUUROUTlNE CALL WAITS A flNIT£ TIM£ FOR TH£ TAPE UNIT 
TO GO R[AOV. lf TAP£ UNIT REAOY OCCUR£$ llt:FORE THlEOUT, EXIT IS 
to RETURN ADJRESS•2• IF TIMEOUT OCCURES B(FOkL TAP£ UNIT READY, 
EXJT IS TO RCTU~N AUOR[SS. 
ll£SJ FOR R£&1SJER BJllSI RESETI 
TltJS SUUHOUTIHE CALL wAlTS A FINITE' TIME FOR HIE Ot:SIGN/\TEO BITC 
OF me SPECJH[() REGJ::,Tfll to GO RESET. IF ltESET Of litTISI OCCUR 
6£FORE. T ll''l[OUT, EXIT JS TO H(TURN A00RESS+2, IF TIMEOUT OCCURS 
UCfOllE Tilt: DESIGNATED OllCSI HESCT, EXIT ts TO Rt:TURN AOORlSS. 
ARGUMENTS: 
R2 CONTAllJS AOOUSS OF HEulSTER TO BE TESJEO 
R3 CONTAINS ~AS< FOR UIT(SI TO 8£ TESTED 
R4 CONTAINS DELAY TlMCOUT CONSTANT 
llESl FOR R[GISfER BlTISI SETI 
THIS SUbkOUTWE CALL WAITS A FINIT£ TIME FOR THE OESlGNATEO enc 
OF THE SPlClfl() REGISJ[R to GO sn. IF RESET OF llJTCSt OCCUR 
8Ef'OKE l1MEOUJ1 EXJT lS TO RETUHN &OORESS+2, IF TlM[OUT OCCURS 
OffOkC llK OlSl~NATLO UIT(SJ &El. EXIT JS lO RETURN ADDRESS• 
AKbu.'1t.:Nl S: 
li2 CONTAINS AllO~ESS OF RrGlSTER TO BE TESU:O 
Rl COIHAlNS 11AS< FOR uJTCSl TO BE n:sH:o 
RI+ CvNTAilliS fJft.U Tlf\i::OUJ CONSTANT 
I Pf<INT M[SSAt.[) 
THIS SUllKOUTlNf. CALI.. PRlNTS AN ASCII 2 f\ESSAGE WHOSE STARTING AD 
IS CONT A llJ[O IN R2 
I PR JN f OC J At.. I . 
TIUS SUtlfH)UHN[ CALt.. PRINTS JHE OCTAL VALUE CONTAINED IN R2 
IMAG TAI'[ TRAP) 
ThlS SUbkOlltlN£ CALL lS USED TO SEVVICE UN£.XPECTE0 OR lLt..EGAt.. 
MAG TAP[ HITUllUPTSt 
CPRtNTOUTI 
THIS SU[;HOUTlNE CAI.I.. TRANSHHS me LOW£R enc OF "CHAR" TO TH£ 
PRINTOUT OlVICE. !USUALLY A TELETYPE! 
!EXCLUSIVE OHt , 
TlllS SUl.H<OUf lN( CALI.. EXCLUSIVE OR•S THE CONTENTS OF Rt & R2 

tROTC~P CROTATE COMPA~El 
T11l S SUUHOUTlNE CALL GENERATES THE CRC C~ARACTlR FROH TH£ 

. ' 
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171 

CONTE.HTS OF RO 

HHE FOLi.OWING SUORO\Jfl .. E CALLS U£CUT£ COllHONLY USED · 
t "MOV" ANO "BIT" INSTRUCTIONS OF THE SPECJfJEO FUNCTIONS. 
IPWRCLR (POWER CLCARI 
I SETS en 12 OF 'ITC 
aWRif£ IWRIT[ ONE REco~o1 
I INJtlATlS WRtTE COHHANO 
&REAU (H£AO 0~[ R(COR!ll 
I lNITlATl.S R(AO COMMANO --....._ ___ _ 
JWPEUF lWRJT[ tNO OF flL(I 
I INITlATlS WRlf( FILE MARK 
IRfWl .. O tR[WlNO JAPCI 
I lNlflATlS REwlN!l Of JAPE UNIT 
tSPALfF (SPACE FOHWA~OI 
t INITIAfLS SPACE FORWARD COMMAND 
ISPALE8 tSPACE OACKWAROS~ 
l lNIT lATt.S SPACE QACKWAROS COMltANO 
ISfLLCT (SELECT TAPE UNITJ 
I S[L[CT[S TAP( u .. 1T TO at TESTED 
awou~CA (WRITE OUFFE~ Ta CA) 
t SETS CA TO SfARf OF WHITE BUFFER 
IRBU~CA lREAO OUFFER ro CAl . 
t StlS CA TO SIAAf Of AEAO SUFFER 
1HIN13C tMlNUS ON[ TO BCI 
I SETS OC TO MINUS ON( 
!HIN.UC tl11NUS THREE TO SCI 
I SE ts ac TO Ml NU!> THH(E 
IHIN~3C tHlNUS FOUR TO ~C) 
I S(lS f!C lO 111NUS FOUR 
ITSTLaF IT£SJ FoR [OFI 
! T£SJS FC>R fl1..[ .. ARK OETECJION 

16. ERllQl\S 

16el ERROR PRINtQUJ FOHMAT 
I WITH SW13=n 'WR OOWIH Tt!E FOLLOWING PRINTOUT Will ~PPtAR ON AN £ 
t PC STATUS C3MAN0 BYTE CA OATA 8 READ L TE"P CRC CAL 
• xxxxxx xxxxxx xxxxxx xxxxxx xxxxxx xxxxxx xxxxxx xxxxxx xxxxxx 
J PC = AOORESS OF T£$1 WllERC (flROR OCCiJRE.0 
I STATUS : CONTtNTS OF STATUS REGISTER AT fll'IE OF (HAOR 
t COMAND ;:; CONTLNTS OF COHMANO REGISTER AT TIME OF [ftROR 
I BYTE = CONHNTS OF BYTE COUNTE1' AT TIME Of ERROR 
t CA ;: CONTENTS OF CURRENT MEMORY ADDRESS AT TIME OF ERROR 
I DATA B = CONTENTS OF DATA OUFfER AT TIH( OF ERROR 
& REAO L = C0NTENTS Of JUlO REGISTER AT tl"E Of (AROR 
t TEMP = CONTENTS OF ADDRESS "lf11P" USEO BY SOME TESTS 
I CRC CAL : CRC CHARACTER CALCULATEO !USEFUL ONLY FOR CRC TESTI 

l NOTE HIAT NOT ALL OF THC INFORMATION PRlfffEO IS INTENOEO TO 8£ 
I US[fUt. FOR EVERt TYPE OF £ARO.Rt THIS IS SlMPlY A SlANOARO ERROR 
I R.£PORT FOlt ALL. ERRORS. JHE OPlRATOft MUST REFEA TO THE PROGRAM 
l LISTING AT Jrit. AOORlSS Ot THt.: ERllOR FO/t A 0£SCR1PltON OF TH( 
I CAUSE OF THC rn~oR1 n IS TllEN UP TO HIM TO 0£TE:R111NE WHICH 
l OF Tilt lNfOR .. llTJON IS USEFUL. 
16.2 (RROR RECOUE~Y 
I wITli SW15=1 OR JP THE PROGRAM WILL HALT ON AN ERROR. DEPRESS 

.......... 
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112 
113 11. 
174 11.1 
175 t 
116 ' 177 11.2 
178 I 
179 • 160 1a. 
1111 18.1 
1B2 I 
163 I 
ltl'l I 
185 t9. 
186 19.1 
187 I 
188 
1119 I 
190 IHi 
191 
192 ll't 
193 113 
19'+ 112 
l'J5 
196 111 
.197 110 
196 19 
199 
200 18 
201 17 
202 16 
203 
20li 15 
205 ,,. 
206 13 
207 I 
208 
209 12 
210 11 
211 10 
212 
213 
21'1 
215 115 
216 
2\7 114 
218 113 
219 112 
220 
221 1 ll 
222 no 
223 t9 
224 
225 18 
226 l1 
227 16 
226 

CONTINUE SWJfCH TO RESTART TlSTo 
RESTRICTIONS· . 
STARTING RtSfRICTJON 
0£fORE STARTJNG PROGRAM THE OPERATOR "UST MAKE C£RTAIN THAT TH£ 
TRANSPORT lS "O~·LINE» ANO Al "LOAD POINT"• . 
OP(R A Tl ONAL IH .. S riuc T l(>NS 
MANUAL JNTERVENTION TEST MUST SE PrRFORMEO ON EACH PASS THRU 
THI: PROGRAM 1.INL£SS lNriHHTEO WlTH sw11=1 COR UPI. 
Ml~CELLANfOUS 
OfCuTlON J J,'I( 
WITH MANUAL INT(RVENTION TEST lNHl91TEO lT TAKES 1 l'llNUT£ 
FOR ONE PASS flHU PROGRAM, MANUAL JNTERVt:NJIOlll TEST IS 
OP£RATOk 0£P£1JO(NT 61.JT SHOULD TAKE APPROXIMATELY 2 IHNUTESe 
PROGRAM OlSCRlPJION 
LISTING 
STA lUS ANO COMHllNO REGISTER en ASSIGNl1ENTS 

COMHANO REGISTER 
ERROR lERRI 

OEN & 00 = LO OENS 1 TltACI< 10 a HI 0£NS 7 TRACK 
0£N 5 01: LO O(NS 7 TRACI< '11 =CORE OP 7 TRACI< 
POW(R CLEAR (PW~CLRt 

PARlfY 0 = 000 1 :: EVEN CEVPt 
UNIT S[L, 611 2 tfADl) 
UNIT SEL 0 BIT 1 1S11 

UNIT SEL, BIJ 6 cSOI 
CONTROL UNIT REllOY CCUR• 
INTERRUPT ENABLE CilNI 

AOORESS BIT 11 fA017t 
AOORLSS OlT 16 CA0t6) 
FUNCTION SIT 2 000 :: Off LINE 

001 :: REAO 
100 II SPAC£ FORllARO 
101 • SPACE REVERSE 

FUNCTION nlT 1 010 = wRITE llO II WRIJ£ XIRG 
FUNCTION otr 0 Otl = WRITE £OF lll * REWIND 
GO 

STATUS REGISTER 

ILLEGAL COMHllNO tlLCI 

£NO OF FILE ccoi:1 
CORRECTABLE PARITY (RROR (PHASE ENCOOEO ONLY> CCR£) 
PARITY ERROR IPAEJ 

BUS GRAM LAH. fBGLl 
ENO Of TAPE CEOTI 
RfCORO LENGTH (IROR CRLC) 

BAO TAPE ERROR CRTtl 
NON EXISTENT M£~0RY INXH) 
SELECT REMOTE ISELR! 



229 
uo 
2.!11 
U2 
au 
i!.!llf 
U5 
2.!14 
237 
2.!I& oooe90 
23'1: 

21fO 
21f1 
2..a 
2U 
hlf 
2115 
21*6 
24'7 
2't& GOHSlf 
2n oooou 
250 
2!:11 
252 
253 
2511 
255 
256 
257 
258 
26' 
260 
261 
26'! 
263 
26't 
265 
266 
2t.7 
au 
26' 
270 
211 
272 
213 
274 
275 
2'76 
217 
276 
279 
i!IUJ 
281 
262 
283 
244 
285 

1• BEGINNING ~f JAPE t80TJ 
llf 1 CHANNEL CCtO . 
lS S£TTLE DC»IN CSOMJNl 

l2 WRITE LOCK C~RLt 
t1 RENINO STATUS tlW&l 
HI TAP£ UNJt ftt ADY UURl . 
t••••••'•'il!••nASSfJ'l8Ly LISUNG•••'!'•••••••••41*41 

oooouo 
OOOOl!O 

ooao3• 
OU516 
HU'tO 
eooo•o 
oooon 

101flfUO 
1044112 
1044U't 

. 10't'llllt 
10111*10 
10lf"12 
101flfU 
10'tU6 
101fltitO 
1hlfi<2 
lOlflfi''t 
1Qllltc!6 
101t1t.;o 
l01tt+:.:t 
101flt~'t 
101flt~6 
101llf't0 
u ...... 2 
Ullflfltll 
l(llt'l'tf> 
l j)ljltl>O 
l&ltlf:l2 
1()tt4b .. 
101f'tb6 
1041tbll 

177510 
11111t. 
00021to 
000716 

.ENA6L Aas 
,t:N46t.. Af'IA 

,._IST TTH 

.=o 
,Rf PT 20 
.+2 
HALT 
,[NOR 
.::34 
TRAP.!I .. 
~Ito 
,:60 
.1u:PT lflf 
t!T'l'RP 
340 
,t:NO~ 

ULT :l01t1tOO 
SCOPE =10'tlt02 
TSTCUR=to'tltOft 
TSJRGS:l01t1t06 
TSTHGR:11)41f 10 
fl\Tt1SG:1044U 
PWRCLR=lO'tltl't 
WIHT£ =10'tlfl6 
READ =tO't1120 · 
WllEOf :1041122 
REWJND=lO't't2't 
SPAt£f=U't42' 
SPACLU:tfl41f~O 
SCLEt:T:lt41t32 
WBUFCA:104tt31f 
fU!UfCA:1Q't'f36 
~JNUlC=lO'tlt'tO 
MltUtJC•lOlf1t't2 
fflfvllilC=to'f't't'f 
JSTEl:lf:Ulll't'tli 
1iAilTR:U)f41t50 
XClOJt ;:lQittt52 
ROJCHP::l01t45't 
pR1ClCT:10'f1t56 
PfltOUJ:l04't60 

SR::<171570 
cc=1n1u. 
NOP:2't0 
6UFF:176 

.. ,.,,,, ___ ... -------~ 

... -·-~--------

ffSETUp· ALL UNUSEO l~T RRUPT V£CTORS 

ITRAP SU8RQUTIH£ TABLE EQUATES 

.\ 



28' 0000110 ftO::U 
2&7 0000111 ftl::U 
288 0000112 R2;:U 
289 0000113 R3=s3 
290 0000""' R'I =%'1 

I./ 291 oooou5 R5=lii5 
>··--•·" ·--· -·- 292 0000116 SP=,.6 .. , ... _____ -~- -··- ... --·-----~ 

293 00001.i1 PC=!l:7 
29'1 00021JO .=200 
295 000200 0001.)7 001160 JMP START 
296 0010110 .=1000 
297 001000 17254!0 "TNAO& 172520 lNOR"AL "AG TAPE ADORE 8 ·----... -·. 298 001002 172.7"0 MTAAO: 172720 &ALTERNATE l'tAG TAP£ AO £RSS 
299 OOlOO't 0002i< .. ttTNV: 22'1 
loo 001006 oooU6 ttlNS: 226 
301 001010 0002b0 KTAVt 260 
302 00101.2 0002b2 KTAS; 262 
303 00101li 0002i::'I KTVJ 22't I lNTERRuPT VECTOR 
30'1 001016 0002<:6 Ml\/SI 226 ll~flRRUPT STATUS 
305 001020 1725~0 1HU 112520 tSJATUS REGISTER 
306 0010;!2 172!li::.? KTCJ 112522 ICOMMANO REGISTER 
301 00102't 1125i::'t ac: 11252't IBYTE COUNT 
loll 001026 1725416 · CA t 1725~6 ICURRENT MEKORJ ADDRESS 
309 001030 1725.)0 HTOl 112530 &DATA BUFFER 
310 001032 1725;)2 HTROJ 1725.S2 lfUlO READ LINES 
311 00103'+ 1715bf.. tllORI 171566 
312 001036 1715 .... TCSKI 17156't 
313 001 O'tO 0000110 1orsn 0 
3111 0010'12 oooouo Tl'HNfL I 0 
315 O(llO'lll 0000110 TEMPI 0 
316 1)010116 OOOOIJO TEt\PPI D 
317 001050 oooouo TEMPS I 0 
316 001052 00001.0 CRXORU 0 
319 00l05't 0000110 CRROTl I 0 
320 001056 oooouo CkXOR21 0 
Ul 001060 0000110 CKR0J21 0 
322 001062 oooouo CRXOR.U 0 
323 OOlf!.64 0000110 Cl{R0f31 0 
3211 001066 0000110 CR)(0R'tl 0 
3:15 1101070 000000 CRKOhl 0 
326 001072 OOo01JO CRCWR f: 0 
327 00107't oooouo ocn 0 
326 00101& oooovo CHAR: 0 
329 001100 OOl\0110 PRINfl I 0 
330 001102 oou::io RETURN I ElEGIN IAOORtsS OF LAST TEST 
331 00110't oooouo MTPI 0 IKAG TAPE PRJORlTY eus LEVEL 
332 001106 oooouo TCSLI 0 &SELECT COltltAND 
333 001110 oooouo MTPMI 0 IKAG TAPE PRIORITY BUS LEVEL "INUS ONE 
33'+ !COMKANO CODES TABI.£ . ... · 
.us 001112 0000110 TCOL: 0 tOFF LINE COMMAND 
336 00111'+ oooouo TCROI I) Hit.AO COMMAND 
337 001116 oooouo TCWfl 0 llMRITE COMMAND 
338 001120 OOOOIJO TCWf I 0 IWRITE FILE MARK COMMA 0 
339 001122 0000110 TCSF: 0 !SPACE fORWARD COKKANO 
3'10 001124 0000110 TCRS: 0 !SPACE REV£RSE COMMAND 
341 001126 oooouo TCWEI 0 JWRITE WITH EXTENDED 6 P COl'IKANO 
3112 001130 60001.10 TCRw; 0 Utf'.WINO COMMANO 
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31f3 oouu ooooi.o USLltH 0 
31ilj OOU!'t OOllbO SAVES •••• 20. ITE"P STORAGE fOR TAPE RE&ISTERI FOR ERROR P 
345 001160 slARU 
34(. 001160 0127116 000176 MOV HUfF,SP 1RES£T SUCK 
347 001164 0121ii2 012711 HOV llflSGOtR2 ' I 
348 001170 104412 PRTMSG tPRINT HU SAGE IN aR2 

·---· 3'+9 001172 0000110 HALT 
350 I RESET CYClE COUNTER 
351 00117'+ 112H1 000060 Ol't552 MOl/8 1160,MSGU+ll 
3!.l2 001202 1127~, 000060 014+553 110118 lf60,11SG13+12 ~-. 
353 00121·0 1127.H 000061 otli55'* MOVR t161,MSG13+13 
354 11100lFy flAG TAPE REGISTERS ADDRESS ACCOROI 6 TO SW 't 
355 001216 0127U2 001020 t\OV llMTS ,R2 
356 001222 0137'.11 001000 11011 MTNA0 11U 
357 001226 0327H 000020 117510 on 1120,SR US SW. 4 SET1 
358 001234 001'1112 BEG TAMO INO, GENERATE NOftflAL " G TAPE ADDRESSES 
359 001236 0137111 001002 MOV HTAllO,Rl IYES, GENERATE AL TERNA £ HAG yAPE ADDRESSES 
360 001242 0101"-2 TA"Df 11011 R1,1R2t+ 
361 001241l 0627bl 000002 AOO 112tfl1 !GENERATE N£XT AODERSS 
362 001250 0202.:1 001032 CMP R2 o lll1TRD 
363 001251l 0031'2 BLE TAl10 
364 1MOOIFY MAG TAPE INTERRUPT vtcTOR ACCOROIN TO SW It 
365 001256 032H1 000020 177570 BIT 1120,SR US SW 4 SET? 
3t.6 00126'1 001'+15 8£0 MTVN INO, GEN£RAT£ NORl'IAL I TERRUPT llECTO.R 
3i:,·1 001266 0137H 001010 . 001011i MOV t'ITAV.HTV IYES. GEN ALTERNATE IN tRRUPT VECTOR 
368 00l271i 0137~1 001012 001016 t\OV MTAS,IHVS 
369 001302 01211.1 011'+50 1171174 HOV llt\TTRP,GIHTNV 
370 001310 0127.H 0003'10 001{106 HOV 113'10,MTNS . 
371 001316 ooo•u'I BR BEGIN 
372 OOU20 OU7J7 001004 001011i .. TllN' 11011 MTNV,MTV 
373 OOlJ26 0137.H 001006 001016 11011 MTNSoMTVS 
374 0()133'1 01271' 011'150 1771i'16 MOV llMlTRP,GltHAV 

., 
375 001J'l2 012111 0003•10 1714142 MOV 113'10,«MTAS 
376 001350 0127;>1 001350 001102 8EGltH MOV 110E6JN,RETURNISET UP RESTART OF PRO RA" 
377 001356 012-n>r. 006776 HOV llBUFF,SP IRUET STACK 
376 001362 ooi;oJt 0010'12 CLR TMTNFL !CLEAR TAPE 110TION ~LA 
379 001366 0050H 177176 CLR cc &SU PROCf.SSOR PRIOfUT TO 0 
380 001372 OO:ilOJ1 000036 ·CLR 81#36 1SET TRAP PRIORITY TO 
361 Ool .376 912111 o 11 '+ :>o 1771110 HOV llMURP,iHfV ISET UP ILLEGAL JNTERR PT RETURN 
3t12 OOl'llllt 01?7.$7 OOOl'IO 00101£ 1101/ U411tl1TllS tS(T INTERRUPT VECTOR c 
383 001'+12 OObOH 001100 CLR PRINTl UNlllALIZE ERROR PRIN OUT HEADING 
.l84 001'116 0050.H 001072 CL fl CRCWRT UtHHllLIZE CRC CALCIJL TED FOR PRINTOUT 
365 001422 00!>0~1 000006 CLR 6 UNITIALiz£ ERROR TRAP VECTOR 
366 !CALCULATE MAG TAPE PIUORITY BVS II 
367 001426 0137UO 177510 HOV SfhRO 
368 001'132 0'127'10 177'131 SIC #177437,RO I CiiCCI< SWITCHES 
389 OOllf 36 OlOO·H OOllO't 11011 Ro.MTP !STORE HAG TAPE PRIORI y aus 11 
390 001'1'12 1627UO 0000'10 sua 11'10 ,RO ID(Cltlt\E.NT nus II 
3<J1 001'1'16 0100.a1 001110 HOV Ro114TPft ISTOR£ HAG TAP£ aus Lt EL ltINUS ONE 
392 1G£N£f1AT£ 14AG TAPE COt\MANO TABLE 
393 0011152 0137U0 171570 t\OV SHtllO \' 

394 001'156 04271>0 114377 OIC 1117'13 77 oRO 
395 0Qllj62 0100~7 001106 t\OV Ro.rest.. . &STORE SELECT COHHANO 
396 001Ji66 0527b0 060001 IHS 11601101oRO 
397 001'172 01271>1 001112 11011 llTCOloRl 
3<J6 001'176 0100.:1 HOii ROolRUt &STORE NE~T COMHAND 
399 001500 0627uO 000002 AOO 112,110 
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'HIO 0015011 oa<Hul 001U2 CftP #TCOL+20tRl lfESJ FOR TABLE CO"Pl[ 10~ 
ltOl 001510 001312 QN[ .-11 !LOOP If NOT COMPLETE 
'l02 
lf03 .. , .. REGISTER~ TCSTS •••• 
ltOlt 
'105 ., •....•... , ...........•..•..................•.......................... 

-.-.-'-··~·-·~--· lt06 'nsr All. o ns OF COl'll'IANO REGlSTtR (EXCEPT CU READ • BIT 71TO BE CLEARED 
'107 001512 lOJtltf.12 SCOf>[ 
'108 001511f 00001.15 Rf.SH 
'109 001516 032117 17757? i1121• BIT 11177517, ill'ITC ...... __ "---_ 

'l10 00152'+ OOl'fUl BEG .... 
ltll 001526 104'100 ttLT lERRORo INIT DlON•J CLEAR OMltAND REGISTER 
1112 •••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 413 atEST OlTS 7•13.15 OF STATUS RtGISTER yo 8£ CLEARE AFTER INIT 
'l111 001530 10'1•1112 SCOPE 
415 tlOltiU oooou5 RESET 
'116 001531f 032717 157600 117256 an 11137t.001iill'ITS 
'Ill 00151f2 001 11111 BEQ .... 
.. u 00151t'l lOlt'lUO Ulf l[RROR1 INIT OlON•T CLEAR ROPER BITS JN STAJUS 
41 \J •••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 420 ltESt IJINIT JO CLEAR BYTE RECOKO COUNT 
lt21 001546 10lfll02 . SCOPE 
lt22 001550 0000115 RESET 
423 001552 005711 t1721t6 TST i8C 
1124 001!>56 00141Jl 8(Q .... 
425 001560 101t'lt-0 till l£RR01t. INIJ OION•T CLEAR YJ[ COUNT 
'+26 •••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 427 1T£ST JNJT TO CLEAR CURHENJ K£KOHY ADoarss REGISTf, 
428 001562 10'f'lll2 SCOPE 
'+29 001561f oooooili RESET 
'l30 Olll566 00571.7 177234 TST ilCA 

'-431 001572 OOl'fUl 6EQ ··'* 432 001571f 1041tUO HLT l£RROll1 INIT OJON•T Cl.CAR C RRENT ME"ORy ADDRESS 
lt33 •••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 113'f 1TEST INJT TO CLEA" DATA BUFFER 
435 001516 1Q114U2 SCOPE 
436 001600 oooou:> R£S(J 
1137 001602 005717 177222 TSJ ill'ITO 
lt3& 001606 OOl'flll OEQ .... 
lt39 001610 104+4UI) till IEftROR, !NIT OlON•T Cl EAR ATA BUFFER 
4'10 ······························~··················· ••••••••••••••••••••• 'l'+l 1T£ST CU REAO't can 1 COMl'IANO REGISTER) tO 8E SET N INJT, 
At42 001612 1044112 SCOPE 
lfli3 00161'+ 000011:$ R£S£J ...... 001616 105711 117200 TSJA llHTC 
4'15 001622 100401 BKl • ti+ 
4% 001624 1044u0 HLT IEIUlOR, INIT OION•T SET CU READY 
lt47 •••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• I '1'+8 •TEST en lit Of TUJO REAO LINES JO BE CLEARED 8Y I n 
11119 001626 101tltU2 SCOPE 
1150 001630 oooou5 REStT 
451 001632 032711 0'+0000 171112 an 1140000elllHR0 
lf52 0016'10 001'1111 t!EQ .... 
453 00161t2 101flf00 HLT 1EllRORt INIT FAILED TO Cl.E R BIT lit OF ftTRO 
lt5'1 •••••••••••••••••••••••••••••••••••••••••••••••••• • •••••••••••••••••••• 
'l55 1TEST COMMAND REGisTER ctxcEPT cu REAOYt81l 71TO 8 CLEARED BY POWER CLE 
lt56 00101t4 1041f1Jl SCOPE . 



lt57 00161t6 
lt58 0016!i0 
09 001656 
1160 001660 
1161 
'162 
'163 
'1611 001662 
ll(i5 001661j 
lj66 001666 
1167 001671t 
ltb8 001676 
'16':i 
4110 
1171 001100 
'172 001702 
'173 00170'+ 
117'1 0017UI 
it75 001712 
'+76 
'1.77 
.. 78 00171'+ 
'179 001716 
'180 00172() 
lllH ool721t 
1182 ()01726 
1183 
118'1 
lt85'1101730 
1186 001732 
lj8} 001734 
'188 0017'10 
'18' 0.011ll2 
1190 
1191 
'192 0017'1'1 
llj3 00111u, 
119'1 001750 
lt95 00175'1 
'1% 001756 
497 
lt'36 
't99 001760 
500 001762 
5Q1 Oul76lt 
502 001772 
503 00l7H 
504 
505 
506 001716 
507 002000 
5011 002006 
509 0020llt 
510 002016 
511 
512 
513 002020 

lOltliH 
032717 
001ltll1 
10'11tll0 

lO'f'IOi 
lO'l'IU 
0!.2111 
001'1111 
104'1\JO 

10'1'1U2 
104'1.L<l-
0057/7 
00111111 
104't110 

loli'll.12 
1 Qll41't 
005711 
00111111 
10'1'11.dl 

1044112 
lOltltU 
005711 
0014111 
lOlt'+uO 

lO'tltUi! 
10't4H 
105711 
100'+01 
1041ill0 

l01t1iU2 
10'l'IU 
032111 
001'1111 
10'14UG 

10'1'1112 
012111 
122111 
00111111 
1011111111 

10'111U2 

171571 177llflj 

137600 17712't 

177102 

177070 

171046 

O'tOOOO 1770't0 

000016 1110111 
000216 l 770116 

PWRC&..R 
BIT 11775771iHJC 
B£Q ••• 
HLJ IERROft1 POWER C:LEAft DIDN•T CLEAR COflltAND REGISTE 

•••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 
flEST BITS 7•131 15 OF STATUS REGISTER TO BE CLEAR O BY POW(R CLEAR COIT 

SCOPE 
PWRCLR 
BIT #137600.if'IJS ·----._ 
BEQ ,+Ii 
HLT tERROR, POWER CLEAR OIDN•T CLEAR PROPER BITS IN 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
tTf:ST POwrn CLEAR can 121 TO CLCAR B'fTC RECORD co NT 

. SCOPE 
PWRCLR 
1s1 aac 
BEQ ,+'t 
HLJ tEIUtORt POWER Cl.EAR DIDN'T CLEAR BYTE COUNT 

·····~············································ ····················· aTCST POWER CLEAR &BIT 121 To CLEAR CUltRENl f'l(HORY ADDRESS R(GISJER 
SCOPE 
PWRCLR 
TST iiJCA 
BEQ ,+II 
HLT IERROR, POWER CLEAR DI NeT CLEAR CURRENT ADO 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ITCST POWER CLEAR fBIT -12l TO CLEAR DATA BUFFER 
. SCOPL 

PWRCLR 
rsr ••no 
B[Q ,+It 
HLT jERROR, POWER CLEAR DJDN•T CLEA~ DATA BUFFER 

•••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 1n:sr cu tl[AOY UHT 1 COl1P1ANO REGIST£R) lo SE SET y POWER CLEAR 
SCOPE 
PWRCLll 
TST8 iHTC 
Of'H ,+ll 
Ill T tERROR, POWER CLEAR DION• T SET CU READY 

•••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 
tTEST en 1'1 OF TUto HEAD LINES TO 6( CLEARO BY PP ER CLEAR 

SCOP£ 
PwRCLR 
air #llOOOO,iilKTRD 
BEQ ,+fl 
HLT tERROR, POWER CLEAR FA LEO TO CLEAR 6IT1- OF 

•••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 
tl[ST FUNCTION 6lTS 11t2t31 OF COHHANO REGISTER CA BE SET 

SCOf't: 
P10V #16,iilftTC 
CMPO #216,GlfHC 
8EQ ,+II 
HL T •ERROR. cu READY AlllO AU. F NCTIOlll ens NOT S£l 

•••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 
ITESJ flJNCTION ens u.2,3• OF COMMAND REGISTER CA OE CLEARED 

. . SCOPE 
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Slit 002022 052711 000016 176772 BIS ll&•il"TC 
SU 002030 042711 000016 17&76'1 SIC U6,ilHTC 
51& 002036 032717 000016 176756 BIT U6 0 i,.TC 
511 002044 1!(114Ul B£Q .+It 
516 0020 .. 6 10 .... uo HlT IERROR• All FUNCTION BITS OT CLEARED 
519 •••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 520 • ftST FUNCTIONS ans n .2 '3t') OF COHHANQ RECiISTER AN BE SET ANO CLEARED 
521 002050 10 .. llUi! SCOPE 
522 002052 012111 000002 1767"2 Mv 112 141MTC 
!i2l 002060 122711 000202 llt.734 CMPB 1120:! 1 iillHC ""·--.::.:.;.,_*_ 

524 002066 0014Ul U(Q .+4 
525 002070 10114110 HLT IERRORt FUNCTION NOT •001 READI-
526 002072 lOll .. Ui! SCOPE 
527 002014 111211, 0000011 176720 f'IOV 1111 1 QIHTC 
526 002102 122717 000201t 176712 CMPB UOlit<flHC 
529 002110 0014Vl SEQ .... 
530 002112 U44ti0 ULT I ERROR, FUNCTION NOT aOlO WRITEt 
531 002111t l041ttJ2 SCOPE 
532 002116 012711 000006 17£616 HOV 116 1ii!IHC 
533 00212'+ 122711 000206 176670 CHPB 11206eiiilHTC 
53 .. 002132 OOl'tUt 6EQ ..... 
535 00213'+ 1011 .. uo HLT I ERROR, fUNCTION NOT •011 WRITE £Oft 
536 002136 10'1'102 SCOPE 
537 002HO 012111 000010 l766:ilt MOV 11101ill1TC 
536 0021'+6 122771 000210 1766 .. 6 CMPB lll!lO 1 iiilt1fC 
539 0021511 001401 OEQ .... 
5'10 002156 l0114ilO lil T tERROR, FUNCTION NOT •100 SPACE FORWAROt 
5'11 002160 1G'l'IU2 SCOPE 
5'12 002162 012717 000012 176'32 MOV lll2,ill1TC 
5'+3 002110 122-717 000212 17662'l CMPB 112U1iHTC 
5114 002176 0014111 BEQ .... 
5'+5 002200 l04'tU0 HlT 1ERROR1 .FUNCTION N.OT •101 SPACE REVERSEI '-.. 

546 002202 1oii11u2 SCOPE 
5'17 0022011 012111 . 0000111 176610 KOV 11111, iill'\TC 
546 002.212 122111 0002116 176602 CMPB 11211ttil'ITC 
5119 002220 0011101 8£.Q ..... 
551) 002222 10ll'lli0 HLT 1ERROR, FU~CTION NOT •110 WRITE >CIR6t 
551 00?22'1 l01l'l02 SCOPE 
552 002226 01~7/1 0001)16 176566 t\OV 1116,&HTC 
553 00223'1 122771 00021' 1765,0 CHPB 112u.,il'ITC 
b5lt 002242 001'1U1 BEQ .... !ERROR, FUNCTION NOT •111 REWIND a 
555 0022H lOllllVQ HLT 
556 •••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 
557 0022'16 1041+112 SCOPE 
556 ITEST AOllltESS ens l'h51 Of COMMAND REGISTER CAN ' SET 
559 002250 012111 000060 1765'1'+ MOii 1160, ill1TC 
560 002256 12fll1 000260 1765l6 Cl'\f>8 11260 • iilMTC 
561 00226'+ OOH Ill &E.Q .... 
562 002266 101f4ll0 HLT t£RROR t CU READY At.10 ADORE s ens NOT SET 
563 •••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 
5611 •TEST AOOIU:ss ans 14.5) OF COffffANO R[GJST£R CAN 8 CLEARED \. 

565 002270 101t'I02 SCOPE 
566 002212 052711 000060 176522 SIS lt60 ,iill'ITC 
567 002:500 042711 000060 176Slli BlC lt60,iilMTC 
566 002306 032711 000060 176506 BIT 1160, iill1TC 
569 002311J 001'101 ij[Q .+Ii 
570 002316 lOli'ILG t!LT I ERROR. AO()RESS ens NOT C EARED 
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571 , ....•.......•........•........................... ············•········ 
572 1TtST AOD~ESS BIJS lltt5t6l OF COltMAt~O REGISTER CAN 8£ StT ANO CLCAREO IN 
513 002320 101flfll2 SCOPE 
571t 002322 012717 000020 1761t72 HOV #20,iilHTC 
575 002330 122111 000220 17f.lflolf CKP8 11220 ~ iilMTC 
576 002336 001'1Ul B[Q ...... 

-·-·~-----577 0023'10 lOlflfUO HLT JERROR ADDRESS BITS NOT ~2 
-·-·--....-·-~--- .. ~·--· .. 

578 00231f2 10'11fu2 SCOPE 
579 0023'1'1 012717 0000'10 t761f 50 Mii lllJO • iilltTC 
560 002352 1227"'7 0002'10 t76'1't2 CMPB 112'to,il1TC 
581 002360 0011tut UEQ .... 
582 002362 1Q1j1jUI) HLT 1UROth ADDRESS BITS NOT • ~ - ---------~·--· 
583 Oll2361t 101tllU2 SCOPE 
584 002366 012111 000060 1761t26 HOii 1160,ill\TC 
585 Oo237't 122111 000260 171>'120 CMPO 11260,iKTC 
586 0021102 00111111 B[Q ..... 
b87 002'10.. 101111110 HLT IERRORt ADDRESS BITS NOT & l 
588 •••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 
569 eTEST UNIT SELECT BITS CBt9tlot OF C0Hl1AND REGISTE CAN BE SET 
590 002'106 10411Ui! SCOPE 
591 002'110 012717 003'100 t761tO'l MOV #31100,ilKTC 
592 ao2'lt6 022111 003600 176376 C1~P "3600,ilHTC 
593 002'12 .. 0014Ul SEQ .... 
591t 00211:?6 101111110 HLT I tftltOR t CU READf ANO ALL U IT SELECT BIT$ NOT SC 
595 •••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 
596 fTEST UNIT SELECT olTS (&.9tl0t OF COMMAND REGIST( CAN BE CLEARED 
597 0021f 30 lO'l'lU2 SCOPE 
596 002432 052111 0031f00 176362, 8JS ll311oO,il1TC 
:199 002'1'10 0•12111 0031f00 17635'1 UlC •31100,a11Tc 
600 002'+46 03271 f 003'100 17€>3'16 l:ilT Ult001ilHTC 
601 002454 001111.11 l:IEQ .+11 
E.02 002<t56 lOllllUO Hl.T &ERROR, UNIT SELECT BITS .N T CLEARED 
603 •••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 
6011 1TtST UNIT SELECT ans (8,9110) OF C0f'IMANO REGIST[ CAN 8£ SET ANO CLEAR 
605 002'160 101t1tti2 SCOPE 
606 0112462 012111 OOOltOO 176132 11011 lllt001GlMTC 
607 0021170 022111 000600 17632lf CMP 11600,iMTC 
60/l 0021176 001'111 l 6EQ .... 
609 002500 101f11UO HL( IEflRORt UNIT SELECT NOT :o t 
610 002502 lOlilfV~ SCOPE 
611 002fJOlt 01<!7 I, 001000 176310 11011 lll0001iilMTC 
612 002s12 021.!111 001200 170302 CMP #12oOaiiHTC 
613 002520 OOlltlll fl[Q .... 
611J 002522 101111110 Hlf 1ERROR1 UNIT SELECT NOT •2 D 
615 0025211 10lfllU2 SCOPE 
616 002526 012111 0011100 176266 HOV #tltOOtiHTC 
61'/ 002531t 022111 001600 176200 CMP "16001iHTC 
616 0025 .. 2 00111111 BEQ .... 
6H 002511'1 lOl!'tOO HLT tERROl\1 UNIT SELECT NOT •O 1 
620 0025'16 1olf11l a SCOPE 
621 002550 OH711 002000 176211'1 11011 112000,iilHTC 
622 002556 022111 002200 1762.i6 CMP 1122001ilMTC 
623 0025<.'I OQllfUl SEQ .+ .. 
6211 002566 1041f(,0 HLT IERROR1 UNlT SELECT NOT •1 O 
625 002570 1041!U2 SCOPE 
626 002572 012111 0021100 176222 HOV 112400tiMTC 
627 002600 0!.!2711 002600 17621'1 CMP 112600.GlMTC 
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-· 
624 002606 001,.ut BEQ .... 
62'> 002610 14Wt00 HU tERROR~ UNIT SELECT NOT •1 1 
630 002612 10'1'1112 SCOPE 
631 00261'1 oU711 003000 17000 ltOV UOOlhi"TC 
632 002622 022111 003200 17617~ CMP #3200•iKTC 
633 (102630 00t'IU1 f}EQ .... 

. -- - ... ·---·--, .. ,. ............... _ ... -.... f.34 0026!2 1011'1'10 HLT 1£RROR, UNIT SELCCT NOT •l 9 '. --·----·~--~-·-· ----
6.55 002631j 10'1'1U2 SCOPE 
£36 002636 012711 003it00 17615(> MOii 113'100tiMTC 
631 i}026'1'1 022777 003600 176150 CMP 1136110ti"JC 
63{1 O(l?,652 GOJ'IUl BEO ..... 
63':1 00265'1 104'1UG HLJ IERROR 1 UNlT SELtCT NOT •l l ·--·---· -···· 
640 , ...•.........•...........•................•..... , ••••••••••••••••••••• 
641 tTCST PARITY BIT tBIT 111 CAN BE SET 
642 
6'13 002656 10'1'1Lii! SCOPE 
6'1'1 002660 052111 0011000 176131f SIS 1140110 1 iMTC 
645 002666 032771 0011000 176126 en 1111000, lilMJC 
646 00267'! 0010111 6N£ .... 
6117 002676 10'1'1110 HLT IERROR1 PARITY NOT SET 
6'18 •••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 649 tJEST PARITY BIT CPIT 11l CAN 8£ CLEARED 
650 002730 10114112 SCOPt: 
651 0-02102 052711 00'1000 176112 IJI S 111tooo,aMTC 
6!>2 0-02710 042711 00'1000 17610't 8IC ll'IOilO tlllMtC 
653 002716 032771 0011000 1761)76 an llltOOOtilMTC 
t.54 00272'1 -001'1111 OEQ .+'I 
655 002726 11J'lllUO HLT I ERROR, PARITY Oil NOT CLE RED 
656 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
657 tTEST DENSITY BITS 413•1'1) OF COMMAND REGISTER CAN SE SET 
658 002130 lOllllUii! scort: 
659 002732 012111 06(1000 176062 MOii 1160000,lilf1TC 
660 002740 022111 06Q200 l76o51t Cl1P H602ao,01MTC 
661 002746 00111111 8EQ .... 
662 002750 1044'-'0 Hll IERRORt CU R£AOY ANO DENSI Y BITS NOT SET 
663 •••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 
6611 1TtsT DENSITY BITS 113,141 OF COMMAND REGISTER CAN 8£ CLEARED 
665 002752 101111112 SCOPE 
666 002754 052111 060000 17601f0 BIS #60000 1lill'HC 
667 002762 O't2771 060000 116032 SIC #60oOOtilHC 
668 002770 03~711 060000 1760&!lt IJlJ tl60tl00, iilMJC 
669 002776 00141Jl UEO .... 
670 003000 10'14!10 HLJ 
f.71 ITtsT DENSITY ens 113o11il OF C011KAND REGISTER CAN et SET ANO CLEARED IN 
672 003002 101111\12 SCOPt: 
673 003004 012717 020000 176010 MDV 112GQUOtiill1TC 
67'1 003012 022111 020200 176002 CMP 1120:?00tiilMTC 
075 003020 0014\11 8EQ .... 
£76 0()3022 10'1'1410 HLT I ERROR, OENSJJY NOT :01 
677 00302't lO'l'lui? SCOPt: 
676 003026 012711 O'lOOGO 175766 1101/ llliOOOO,iillHC 
679 00303'+ 02.2111 0110200. 175760 CMP ll'IO:?OOoilMTC 
680 0030112 OOHU1 BEQ .+It 
681 00304'+ lO'l'IUO lilt IERRORe OENSITY NOT &10 
682 0030lf6 1044L2 SCOPE 
683 003050 012711 060000 175H'+ f\OV 1160000oiillHC 
681t 003056 022111 060200 175736 CMP jj60200tilMTC 
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685 00306't 001'+1.11 8EQ ..... 
686 003066 l01f4UO Ht.T tCRROR DENSITY NOT •11 
687 •••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 
688 1TESJ ALL BITS OF BYTE COUNT TO ACCEPT COUNT PATT£ N 
689 003070 101!'+112 SCOPE 
690 003072 oofio,,7 OOlO'l't CLR Ttl'IP 
691 OC.3076 oH711 0010'+4 175720 T8CI 1'1011 TEl'IP,lilBC 
692 003104 023711 001044 175712 CMP TEMPtilBC 
693 003112 OOlliUl 6(0 .t4 
694 003114 1041!1>0 HLT lEftROR, 8YT£ COUNT-MOT l!!E P 
695 00311C. 0327,,7 010000 177570 IHT flloooo,sR 
69£ 003124 OCUOtl2 BN£ .+6 llNHIBIT ITERATION? 
697 003126 005231 001044 INC TEMP 
696 003U2 ooui.1 ONE TBC 
699 •••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 
100 JTESt ALL SITS OF CURRENT HEflORY AOORtSS REGISTER 0 ACCEPT COU~T PATTER 
701 003134 10lil!U2 SCOPf. 
702 003136 0050,,, OOlO't't tLK l(flp 
703 0031'+2 013711 PGl UJ1'1 175£!>6 TflU l'IOV TEl'IP,iilCA 
704 003150 023111 OilHl'•'i 175£50 CMP TCMP,iCA 
705 003156 00141.11 6(Q .+It 
706 003160 1041fUQ 1-iLT tERRORt CA NOT : lE"P 
707 003162 0327.)1 010000 177570 6lT lllOOOOtSR 
708 003170 001ou2 ONE .+6 llNHIBIT ITERATION? 
70';l 003172 OU!>2H OOlO'l't rnc TEMP 
710 003176 OOUt.il am: ll'IA 
711 •••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 712 1TEST BITS 0•7 OF DATA.DUFFER TO ACCEPT COUNT PATT RN 
713 003200 104'1112 SCOPE 
714 003202 OOM,,1 001041t CLR T£MP 
715 003206 113717 OOlO'llt 115614 TD8l KUllll lEMP 1 ilUD 
716 0032h 123711 OOlO'lit 175606 CMPB lEMPtiill'ITD 
717 003222 001401 HE.Q .... 
718 00322'l 1(144110 HLJ tERROR, DATA 6UFFtft NOT .. Cl'IP 
719 OOl226 0327~1 010000 177570 BIT 1110000 I SR 
720 003234 001002 SN[ .+6 tlNHl8lT ITERAHON? 
721 003236 105N7 00104'l rnca TEHP mo 
722 003242 0013b1 ONE TOB 
723 •••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 
72'1 1TtST Oil lit OF l'll~O CAN 8£ SET ANO CLEARED 
725 0032'l't lQ'l4U2 SCOPE 
726 0032'16 052711 040000 175556 BIS #40000tiilMTft0 
727 0.0325'l 032717 040000 175550 an #'lOOOO,Ql'ITRO 
728 003262 001001 ONE .... 
729 003264 104'1i.O HLT I ERROR, BIT 1it OF flTRO NOT •1 
730 003266 0'12111 0•10000 175536 81C ll'+OOOO,iilfllRD 
731 003274 03H17 040000 175530 BIT 11'10000,iilffTRO 
732 003302 001'1\Jl B£Q ··" 733 00330'1 1044110 HLT l£RRORe 81T 111 OF l'ITRO NOT =o 
7:111 aTCST FOR TAPE UNIT READY can 01 SET 
735 •••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• '. 
736 Oo.J306 10441i2 scort 
737 003310 1041!,,2 S£L£C1 
138 003.512 032717 000001 175500 on 111,iilMTS 
739 003320 0010111 UN( • +'l 
740 003322 10'14UO HLT tERROR TU READY NOT SET 
741 •••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 



71t2 
7'lJ HHl't 
.,,... 00$.126 
7'l5 60.U'f 
7116 003336 
1111 . 
111& . 
71t9 OOU'lo 
750 0033U 
751 0011!50 
752 083352 
753 
75' 
lbS oon:s,. 
756 003356 
'157 043Hlt 
na oon&6 
159 
760 
7'1 003370 
762 OUU'i 
70 OU376 
'ft.It 0031t06 
165 Ot31t06 
16£ 0Ultl8 
767 0031112 
768 . 
769 
no ooaia1t 
171 003'11~ 
n2 ouJt21t 
7U 003,.26 
77lf 
775 
716 0'°3'*'0 
117 0034H 
na 00343~ 
119 OUtf'ta 
'f&O OOltflf't 
7U 
182 
183 OO'llttti 
7114 01>31t50 
785 003't56 
186 fl031f60 
10 0031!42 
na · 
789 
790 
791 
7,2 
793 llOh66 
7911 00302 
1'95 043"7\ 
196 Ofl3476 
797 003500 
1ll4 003502 

101t4"2 
iSUlf 
8014111 
lOlflfiil 

Ultlfll2 
032717 
0Utfll1 
1ottltll0 

Ulf&JU2 
oaun 
lUUIJlll 
HfflfUO 

OOf.0.)1 
l03'tlll 
U111tu2 
uun 
oonul 
l41tlf110 
0004U 

l0tfltll2 
•5~111 
0010111 
10111t1.10 

lOlflfU 
Hltli-'I 
Ui111 
OOtOlll 
11Wtt10 

101Jltll2 
0!2711 
0010111 
10lfllll0 
OObOH 

oosur 
1644112 
1.0't't"• 
UlftltUO 
llWtltO 
Ult't,,'t 

OOH02 US't~'t 

OOOOO't l751t5! 

O!Oltl'J H51t3't 

171570 

0000!0 •1s•1• 

0011020 H~S7'f 

OOHlfO · t75~5" 

H011Ul 1,751112 

0010110 

tlt•T f~ fl£WIND SfAJUI fUJ U Q.UKto ·· ' scope · · · · · · ' · · .. · 
en · 12,attn 
SEQ .+'l ... 
ttt.T . . . •HRORt REWIND SYAfUS IS I T , ...••....... , ........................... ., .. ,, ... ,. ~·,..-:•··············· ff£8T fOk WRll£ LO(;K Ctt•T ~ .• C~£Att-=O - . " '~, .......... ----~-···- .. ····· .. _,,. ___ _ 

. $COP[ • ' '. . 
an .... ,iilffTS 
6£0 ~... , 
HLl t[RftOftt "'1\ITE LOCK IS SET 

f ••'!'••••• •*••••••••••••••••••••••••*••nH'!'O•••'!'• *'!'**'!'!tt'!'.!•••••H•••• f TEST fOi\ SttlLE~OWU lBll II CLtARtO . 
SCOPE .. 
en 110.a1tn 
BU •+'*· 
Hll tERflOftt SUTLEOOWN JS SH, •........• , ....•...•...............•.••.•.•.•...•......••.••........... 

tTCST FOR 7 CttAhNtL tBll lff CLtARtD If 9 CHANtitEL S LECTEO . 
. ' ROH . SR &IS Swo=1 . . . 

6CS HCtf HES $Kip 9 CH,\NNtL TEST SCOPE . ... . . 
an 1tao.~1us 
ft[Q .+If. 
HLT lERROft, 7 CHANNEL sn WITH ' TRACK IEU:CTCO 
Ud JSR tSK!P 1 CHANNEL TEST , ...... , .......................................... ········••·•·•······· 

tlE$T FOR 1 CHANNCL C81T IJl SET IF 1 CHANNEL StLEt ED rlc•H SCOP£ . . 
nn 1120.;uns 
fll\IE o+'t 
HLJ &tllftOfh 1 CliANNEL lotOt SET 

•••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• &TEST ft>Q Bf:GlNNING OF TAP£ (&If S) SET ·. '' .· 
fifl' . SCOPE . . . . 

S£U'.CT 
an 110.MTt 
BNt •+It 
HL' . tERRORt sot Hoy sn tDRIV£ SHOULD J£ Al 80J. 

•••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• tf£St fOff $(U:C'J/R£HO'f£ rnn .. , SCT . . . 
. SCOPE · . 

an •to•hiflTS 
BNC .+If . 
H\.l . •ERROR, stu:tl/REttOlt HOT £1' . 
CLR lDJST tAt.LOW lotff STATUS CHE I( tP£ OHl.yt 

t•••t TAP( "OJION ftSTS t••• 
•..••..........•...... ,,.,, ..... , ........ ,., .. ,.,. ,, ....•...•....•...•• 
tTUT .,RITE £OF . • · \ .. 
. . . . INC Tttlf'fl. 1S£T TAPE rton<».i fLAG 

scopt · · · · · · 
TSTCUR tt£St CONTROLLtft READY 
HLT H-HRORt CONTROLl.£R oio NOT 80 READY 
fUNlBC ·~CT Byf( COUlfT ro ttlH ~ ON£ . 
WBUfCA 
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7,, OOHOlf lOlllfil!l WREOF 
eoo 003506 105711 175310 TSTB iMTC 
801 003512 1000111 6Pl ,t'J 
802 003511f 10441;0 HLT IERROR, CONTROLLER DID NOT GO 8USY 
603 003516 0137U2 001020 KOV ltTS,R2 IASSJGN STATUS ~EG TO E TESTED 
80'1 003522 0127"~ 000040 tlOV llllO.R3 lffASI< BOT 
805 003526 01270'1 000005 MOV #5 9Rll 
806 003532 104'110 TSTRGR tTEST REG FOR RESET 
807 003534 l()'l'IUO HLT tERROR, BOT IBIT 5l NOT CL ARED 
808 003!:>36 10'1'11.'I TSTCUR tTEST C-ONTROLLCR READY 
809 0035'10 lO'l'lliO HLT f(RROR, CONTROlllR OIO NOT GO READV 
810 003542 10<l4!>0 wAITTR 
811 0035'14 ( 10'1'100 Hll a ERROR, TAPE UNIT R[AD OID NOT &O SU 
fill! 0035116 1044'+!. JST[Of 
813 003550 001001 BNE ,+If 
81Ji 003552 10'1400 Hll tERROR, EOF (BIT 14. NOT a 
815 00355't 005711 1752'tit TST i8C 
616 003560 001001 BNC .+If 
617 003562 1()it'IU0 HLT tERROR, BYTE COUNT SHOULD OT INCREMENT ON WRITE 
au1 0035&4 022111 011i556 l152Jlt CMP llWBUFtiCA 
819 003572 001•11Jl BEQ .... 
820 003574 104'1U0 HLT tERRORt CURRtNT AOORESS SH ULD NOT INCREMENT ON 
621 003576 10'14i't PWRCLR 
822 003600 10'l4't6 lSTCOF 
623 003602 001JiUl tJEQ .... 
82'1 00360'l 104'11;0 HLT tERROR, POWER CLEAR DIO NO CLEAR EDF COIT lltt 
825 •••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 82(, tTEST REwlNO FUNCflON . 
627 003606 1044112 St:OP[ 
8211 003610 1041fll't TSfCUR tTEST C0NTR0LL£R READY 
629 003612 1044UO HLT t[RROR, CONTROLLER 010 NOT GO READY 
830 00361'+ 1044~2 WflEOF tWRJTE EOFt GO 
831 003&16 10440'1 TSTCUR lf[ST CONTROLLER READY 
832 603620 lO'l'IUO HLt tERROR, CONTROLLER 010 NOT GO READY 
£33 003622 104'14:c,. REl.llNO 
1134 003&24 10'11111'6 TSTCUR tTE$T CONTROLLER READY 
635 003626 1011400 HLT IERRORt CONfROLLER DlO NOT GO RtAOY 
636 003630 032111 000002 llUU OlT U1iHT8 
837 003636 OOlOIJl 8tl£ .+If 
838 0036'10 10li4li() HLT I ERROR, REWIND STATUS CBIT lt NOT a 1 DURING REW 
839 0031>'12 00(.011 175152 llOR iHTS 
840 0036116 103001 BCC .+ .. 
6'11 003650 10'1400 HLT •ERROR, TU RCAOY NOT :o 
8'12 003&52 0137112 001020 HOV MTS,ft2 •ASSIGN STATUS REG TO E TESTED 
0'13 003656 012703 000002 MOii 112oR3 &MASK REWIND 8lT 
8'tli 003662 0127lJ't 000001 1"1011 117 tR't 
6'15 0036t.6 10'1410 TSTRGB tTEST RlG FOR RCStT 
846 0113&70 10114110 HL.l IERR-OR, R(WlNO STATUS ID NOT CL CAR 
8'17 003672 0577U2 175122 BIS iilMTS,R2 IOCLAV A SHOlll TIME 
8118 003676 0327 f1 000010 17511'l an #10 ,@ftTS !CHECK SETTLE OOWN BIT 
8'19 003704 001001 ON( ,+'t 
850 003706 lO'lllUO HLT tERROR, SETTLEOOWN STA US 010 NOT SU 
651 003710 032711 OOOO'tO 175102 BIT ll'tO,iHTS 
852 003716 OOlOIJl BN£ ,+4 
653 oo:n20 10'14U0 liLT !ERROR, BOT can 5) NOT =1 WHEN SOWN can St SET 
654 003722 01.no2 001020 HOV IHS.R2 IASSIGU STATUS REG TO E TtSTED 
855 003726 012103 000010 HOV #10,R3 IMASI< SETTLEOOWN STATU 



856 oonu 
857 0011736 
858 0031'f 0 
859 -00371+2 
860 003746 
861 003750 
862 003752 
863 
86'f 00375'1 
86!> 003756 
866 003760 
t.67 003762 
868 00376'f 
869 003770 
870 003712 
871 00377'f 
812 
873 
87'f 
875 003776 
876 00'f000 
877 01)4{)02 
878 OOllOOll 
619 00'1006 
800 OO'IOl'f 
881 OO't016 
882 0(111020 
883 GOlt02'i 
884 OO'I02f> 
685 004030 
666 00'1032 
887 OO'I03't 
868 004036 
809 00'1040 
890 00'10'12 
891 0040'f6 
892 004050 
893 OO'f0~2 
89'1 ou4o60 
895 OOl;Of.2 
8% 00406'f 
897 00'1072 
896 00'1074 
69') 00'1076 
900 00'1100 
901 0011102 
902 001Jl04 
903 
904 0041&6 
905 00'1114 
'l06 004116 
907 00'1120 
908 00'1122 
909 00'1124 
9111 00'1126 
'.111 Olllfl 30 
912 00•1132 

012711't 
10'i'i.LO 
10111100 
006017 
103'tll1 
lO'l'+UO 
10 .... llj 

10'1402 
10'1't~'I 
104 .. 11'+ 
104'11111 
005717 
100001 
101t'lll0 
lO'l'il't 

10 .. 1102 
1011'1~'1 
10'tltl:t0 
10'111110 
012711 
10'111.)fo 
10itlti::6 
105111 
tao out 
io'l'tUO 
1044-0>t 
lO't'llll) 
lO'l'l'+b 
OOlOUl 
1044110 
00~111 
100'1111 
1011111.0 
022111 
00111111 
lO'lltllO 
022111 
OOl'IUl 
101111uO 
10114.l; 
10•1ll'l6 
00111ut 
104llll0 

012111 
lOll'ljf. 
104'ijQ 
lO'l'll>'t 
l0'14UO 
lO'lll'll> 
001ou1 
1041100 
032711 

000801 

175052 

175030 

171t75'f 

171776 111tno 

OOOO'tO 1 llt.660 

1t£ST 

HOV 
TSTRGR 
HLT 
ROR 
BCS 
HLT 
PWACt..R 

QHTS 
·•'t 

l\£WittD WHILE 
SCOPE 
HE WIND 
TSJCUA 
HlT 
TST 
tlPL 
HLT 
PWRCLll 

ilHTS 

fTEST REG FOR RESET 
!ERROR, SETTLEDOWN $TA US DJO NOT RESET 

!ERROR, TU REAOY NOT SET A TtR sowN CLEARED ON R 

Al BOT JO BE JGNOREO 

ITEST CONTROLLER R[AOV 
fERROR, CONTROLLER Ol(l NOT GO READY 

l[RAOlh 11..C (BJ 115>=1 AFTER REWIND WHILE At BOT 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1SPAC£ OVER EOF TEST 
tTEST SPACE FORWARD TO $TOP ON FIRST EOF 

SCOP£ 
REW I NO 
WAlTTR 
HLT 
MOV 
RBUFCA 
SPACf:F 

IEftROR, TAP£ UNIT READ 010 NOT GO SET 

TSTB ilHTC 
OPL 
HLT 
TSTCUR 
HLT 
TSTEOF 
UNE 
lil. T 
TST 
OMI 
lilT 
Ct1P 
8£Q 
llLT 
CMP 
0£Q 
lit..T 
PtiRCLR 
TST£0F 
f)[Q 

.... 
arm: 
.+ll 

IERRoR, CONTROLLER 010 NOT GO eusy 
tTLST CONTROLLER READY 
'ERRoR. CONTROLLER Oto NOT GO READY 

tERMR, tOF IBlT llll NOT = 

IERRORt IBIT 151 OF CoMMAN REGISTER N0t•1 WITH 

JERRORt BYTE COUNT SHOULD AVE INCREMENTIO FRO" 
llR8Uf"1iiCA 
.+ft' 

ICRROR, CUflRENT ADDRESS RE JSTER SHOULD NOT INCR 

.+4 
HLT IERROR, PWR CLEAR OION•T c EAR EDF cen 14t 

tTEST SPACE: KEVERSf TO STOP 1'11 FIRST EDF 
MOV ll•2til8C 
RBUFCA 
SPAC£B 
TS TC UR 
HLT 
TST£0f 
13N£ 
HLT 
BIT 

HEST CONTROLLER READY 
tERROR, CONTROLL£R DID NOT GO READY 

• +It 
IERROR• £0f 181T lill NOT = 

#ilO,l»l1TS 



913 004l.l(O 
91li 001tU2 
915 (l04lltlt 
916 OOIH52 
917 001il5'l 
91a 004156 
919 0-0'+16'+ 
920 00'+166 
921 004170 
922 0011 l 72 
923 00111 Jli 
9211 0011176 
925 
'JU. 
927 
92a 
92'J 004200 
930 004202 
931 001120'+ 
932 0011206 
933 004UO 
93't 00'1212 
935 00'+214 
9.H, OO't222 
937 00lt224 
936 004230 
939 004232 
9110 00'1236 
9111 0011211'1 
9112 00'12'•6 
9113 004250 
9'1'+ 001125'1 
9115 004256 
9% OOlf 260 
'1111 00'1266 
9 116 004 270 
,,., 004272 
950 
951 
952 
9!13 
951t ll0112 71t 
955 0011276 
954 0011300 
%7 004102 
956 00'1304 
959 0011312 
960 00'1311t 
9bl 004311> 
962 OO'll20 
963 OU4322 
964 00'1321t 
965 0011330 
966 0011331t 
967 00'+3'+0 
966 ll0'+3'+2 
969 00'13'111 

OOllilll 
lOllllliO 
022111 
001'+01 
10114U0 
02271, 
00111111 
104408 
101141'* 
104'1i:tt 
101111!:>0 
10't400 

l&llllUI! 
10'14 .. 0 
104 .. .:.'t 
101+41& 
1011••litt 
10lfll00 
0327·H 
001412 
0057.:>t 
001oo1 
0052.">7 
032717 
0010111 
10'1 11~0 
00!)7/7 
OOl•1U1 
lO't'llJJ) 
022111 
00111111 
104'100 
10441'+ 

101111112 
10114c1J 
U't•1bO 
lO't'IUO 
032111 
001ou1 
104'11.10 
lO'llf'IO 
10'14°H> 
10'1'+;!0 
OU71>2 
OU7U3 
0127Ll't 
1041110 
lO'illUO 
lOll'IUIJ 

111111 

0111722 

000001( 

OOUltO 

OOlO'tO 
001000 

174550 

01'+5!>7 

OOOO!tO 

001020 
OOOOltO 
000005 

171tl$06 

8£Q 
tti.' 
CttP 
BEQ 
HLT 
Cf'IP 

. 8(Q 

HLt 
PWRCLR 
RtWtND 
wAtHR 
Hlt 

.... 
tJ;RROfh 80l•l • 8HOU1.0 NOT AVE REACHED BOT . 

~tlUtORt eYn: COUNT SttOUl.0 AVE .NCREl'IENTEO FRO" 
llROUftiCA .... 

tERROR, __ ~uRR£NT A00R£SS RE UJER sHOut.o NOT INCR 

1£RROR, tAPE UNIT READ OID NOT 60 TRUE 
•••••••••••••••••••••••••••••••••••••••••••••••••• &WRIT[ 1 BYT( RECORD FROff aot ••••••••••••••••••••• 
tBOT cell 51 SHOULo CLEAR. cu READY SHOUl.D sq, ay 
ttURRtNt AOORESS SHOULD INCREMENT 

E COUNT AND 

SCOPE 
f'llNlBC 
wliUFCA 
WRITf; 
J~TCUR 
ttLT 
sn 
BEO 
TST 
BNE 
INC 
au 
ti NE 
HLt 

IOBYP• TST 
BEO 
HLT 
Cl'IP 
8(0 
HLT 
PWRCLR 

#lt1SR 
IOByP 
IOTST 
IORYP 

ISET ByTE COUNT TO HIN S ONE 

tTCST C0NtROll£R READY 
tERROR, CONTROLLER DIO NOT 60 READY 
ITEST If PHASE ENCODED 
lilYPASS IOEN TEST lF N Z 
US THIS FIRST OPER FR fl BOT 
JNO . 

IOTST 
lll0001il'ITRO ITEST FOR IDEN STATUS .. ,. 
iilOC .... 

IERROR, IOEN STATUS NO 
4TEST BYTE COUNT TO = 0 

SET 

tERROR, BYTE COUNT OIDN•T NCREHENT 
#WBUftl1iCA ITEST CURRENT HEHORY A DR£SS TO COUNT . .... 

tERROR, CURRENT H(f'IORY ADD [SS OION•T IN.CR[flENT 

•••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 
tRCAO 1 OYf[ 14£COKO FRO" 6oT 
180T (f\IJ 51 SHOULD CLEAR, CU REAO'f SttOUlO SET, B'f [ COUNT ANO 
tCURRtNT AOOHESS SHOUt.O INCREMENT 

SCOPE 
REW I NO 
wAITIR 
ltL T 
Bit 
ONE 
tlLT 
H1N10C 
ltoUFCA 
REAO 
MOV 
MOV 
MOV 
TSTRGR 
HLT 
TStCUR 

MTS,R2 
#40,R! 
#5,R4 

IERROR1 TAP£ UNIT ft£AO OID NOT 60 SET 

1ERROR1 OfHVE NOT AT BOT 
&SET BYTE COUNT TO flJN S ONE 

IASSIGN STATUS REG TO E TESTED . 
IHASK 60T 

ttEST REG FOR RESET 
tERROR, BOT IBIT 51 NOT CL ARCO 

!TEST CONtROLlER REAO'f 



970 00 .. 3 .. , 
nt oo•uea 
972 OO'l35 .. 
973 00lt356 
97li 004360 
975 00lf366 
976 00lf310 
977 001f372 
•na oo<i37'+ 
979 004376 
960 00't400 
981 
982 
983 0041102 
98'1 OO'l'IO'l 
905 Oo'11tOo 
966 0011'110 
967 0011'112 
9£10 004'11'1 
98'J 004416 
990 00442't 
'J91 OOll't26 
992 00'1430 
993 001143'+ 
•n11 no4'13& 
995 004440 
9% OO't444 
997 00114116 
998'00111150 
999 

1000 
1001 0011452 
1002 OO'lllS'I 
1003 00'1456 
ll)O't 00'1460 
1005 004462 
1006 004'+64 
1007 004466 
1008 004470. 
1009 004'172 
1010 01)11474 
1011 00'1502 
1012 00'150'1 
1013 00lf506 
101'+ 001t512 
1015 00451'+ 
1016 00'+516 
1017 OO'l522 
1010 00't52lf 
1-01'J 00'1526 
1020 
1021 
1022 
1023 
102'i 0011530 
1025 00'1532 
1026 00453'l 

104 .. .,0 
005717 
00141.f l 
1Qlllfli0 
022111 
001'1111 
lO'tlfvO 
104'11' 
1044c'l 
1044::>0 
101fljUO 

10'1402 
10't'tlf2 
lO'ilf.:>lf 
104'1.Lo 
10'140'1 
164'1110 
022111 
001'1111 
101t•1UO 
005711 
001401 
1011'11.10 
00511'1 
1000111 
1044110 
1044.ltf 

10111111z 
11i'14<!\ 
10ll4l:JO 
191111UO 
10114~6 
10'1't'fl! 
10lflfi:O 
lO'l'H11f 
1044110 
022111 
0014111 
104'1UO 
oo~HI 1 
OOl'iUl 
10't41JO 
01)5717 
1000111 
104400 
l04'1llf 

10'14U2 
104411'l 
lO't'lllO 

014723 17'l4'l0 

Ol't561 

01 .. 725 

1H312 

174300 

HLT 
TST 
UEQ 
m.T 
CMP 
BEQ 
ttl.T 
PwRCLR 
kEWINO 
WAlTTR 
HLT 

IEHROR, CONTROLL£R 010 NOT GO RtAOY 
aec ITEST BYTE COUNT TO' •0 . . 
.+'t 

tERROR, BYTE COUNT OIDN•T NCREMENT 
•RBUF+twiCA ITEST CURRENT MEMORY A DRESS TO COUNT 
,+it 

IERROR1 CURRENT MEMORY ADD £SS DIDN'T lNCRE"ENT 

lERROR, TAPE UNIT READ OJD NOT 60 TRUE 
•••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• tTEST WRIT£ A l BYTE RtCORO 

SCOPE 
MIN3UC tSET 8yTE COUNT TO MIN S THRE£ 
WtlUFCA 
WRITE 
TSTCUR tTEST CONTROLLER READY 
HLT lEKRORt CONfROLLER DID NOT GO READY 
CMP -~BUf+!,iCA 
llEQ ,+4 
HLT 1£RROR1 CURRENT MEMORY ADD US DIDN•T INCRE"ENT 
TST i8C 
8EQ .... 
HLT !ERROR, BYTE COUNT DIDN•T NCREMENJ ro 0 
TST aim: 
tlPL o+4 
HLT IERRORt BIT 15 SET IN COMM NO REGISTER 
PWRCLR 

•••••••••••••••••••••••••••••••••••••••••••••••••• &TEST R£A0 A 3 BYTE RECORO 
. SCOPE 

RE WINO 

&ERROR, TAPE UNIT READ 

••••••••••••••••••••• 

010 NOT GO S£T 
WAlTlR 
HLT 
RBuFCA 
MIN30C 
READ 
TSTCUR 
HLT 
cm• 
UEQ 
HLT 
lST 
Of.Q 
HLT 
TST 
OPL 
HLT 
P,IRCl..R 

ISET BYTE COUNT TO HIN S THREE 

tTEST CONTROLLER READY 
IEHROR, CONTROl.l.£ft 010 NOJ GO READY 

#ROUF+:S,iCA .... 
!ERROR, CURR£NT HEffORy AOO £SS DIDN•T INCREHENT 

i18C .... 
IERROR, BYlE COUNT DIDN•T NCREf'IENT TO 0 

iMTC .... 
t£RRORt BIT 15 SCT IN COMM NO REGISTER 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• &TEST SPACt rORWARO & R£V(RS£ 
&FIRST WRITE 2 RECORDS FOLLOWED BY [Of 
&SPACE FORWARD 2 RfCOROS, SHOULD NOT REACH EOf 

SCOPE. 
TSTCUR tTEST CONTROLLER READY 
Hlf !ERROR, CONTROLLER OID NOT GO REAOY 



.1uiN~ ~ACAQ ,., .. u ta•N9Y•7't 1~119 rut: ~ .. ,, 

' 
1021 004~16 
1028 00lfft't0 
1029 00ll5't2 
1930 00115't't 
1031 0011fl't6 
IOU 0011550 
1033 0011552 
1031f 00lf55't 
1035 0011556 
1036 00'1560 
1037 0041!:162 
1036 0011&6" 
1039 0011!:166 
101*0 OOll570 
10't1 00'1!>72 

. l0'12 00li511f 
io•u ou11fl1& 
lO'llf 0011£00 
10115 li01i603 
10'l6 001t60lf 
10.117 0011.612 
lO't8 OOll6l't 
10'19 U0116l£ 
1050 001•620 
1051 0011422 
1CIS2 004621t 
10!:13 1104626 
1054 OO'tU2 
JO:i5 OOifU't 
1056 
101>7 OOlf636 
1058 041f"'62 
1059 00'161tlf 
1060 00'1(>46 
1061 00'1650 
1062 00%52 
10f.>3 Otl'lf>Slt 
J(l.f.>lt 0Qlt656 
Ulf.>l.> OOllt.&'t 
10&6 041'666 
uu.1 
ut..a ooll6 70 
lO(>'J 00'4612 
1070 00'461't 
1071 00lUi76 
1072 0011700 
1073 00'iJ02 
1071t 00'4701i 
1075 OtdO& 
1016 ao11uo 
1017 00tt7U 
1078 OO'IH't 
1079 0011116 
1000 00'1722 
1061 Oo4721t 
1082 0011726 
1083 004731t 

left'tll• 
lDlt'tOlt 
101tlfll0 
10•Wf2 , ..... ~ .. 
181t'tl6 
iOll'lll't 
104111HI 
io1t'l'1'2 
104'l~ft 
U1t4J.fo 
l0114U'f 
l04'1U0 
1C)'lll i:2 
10it'ill'f 
U'l'lllO 
1(1lt't~'t 

lO'l'lw't 
10'1'1110 
012111 '1111' n11a1~ 
10440!& 
Uitl:lu'f 
10114114 
104't'tf> 
Ut'llll 
Utt'tl..O 
1Jo57 l1 nttna 
OOl'llll 
lO'lltNO 

8860/f 1litt62 
10llltd 
l04'lblt 
lh1tllO 
t{)lt'flti 
OtUOlll 
lli1t1t110 
02l111 000001 17'tl,O 
G011ff>1 
1Q411110 

10'11i't2 
10416.l't 
101t4.l0 
l01t4U't 
l041iw0 
lO'l'l'tf> 
oou111 
10'f4ll0 
1044.10 
l04 1lll't 
lO'llf UO 
106711 l'f't1°'2 
Otl4111 
1041tt.O 
022111 ·~lt556 174072 
l)Ol'll.ll. 

REW.f40 
TSTCUft HU . 
fflH:StlC 
WllUfCA 
WRITE 
tSTCUR 
HLT 
l'UN36C 
!iiliUfCA 
i.ilUTt 
UlCUR 
ttt.T 
wft£0f 
lSltUR 
tti.T 
REIHND 
lSTCUR 
Hll 
M.ov •~a,,ac 
SPACEf 
JSTCUR 
llt.T 
TSlt:Of 
au 
HLT 
TST il8C 

lf£ST CO~TROLL£R At.ADY 
JtftROR• CONTftal.ltROIO NOT GO. RUDY 
tSEf 8yT£ COUNT TO MIN S THREE .. ·. 

I t£S.f CONJftOLLER READY 
•ERROR, CONlftOLL£R OIO NOT 60 READY 

tTEST CONTROLLER READY 
•tRRORt CONTROL~tR ~JU NOT GO R£AOY 

1TESf CONTROLLER REAOy 
'ERROR, CONTROLLER olo NOT GO READY 

it£SJ CONtftOLLER R£AQy 
l[kRORt CONTROLLER 010 NOJ GO READY 

l£RROR1 tOF C811' 11ti:1, SH ULON•T SPACE THIS FAR 
JtEST eytt COUNT 10 :o . 

l}[Q ,.,. 

HLT 1ERROR1 BYTE COUNT DIDHtJ HCR£Ht~T TO ZERO 
tNOW SPACE fOAWARQ TO EOf . £LH .· iBC . . .. 

SPACEf . 
TSTCUR 
HLT . 
TSTEOf 

JTUT C0NJR0LL£ft lltADY 
•£RRO~, ~ONflH>t..LER ()IQ NOT 60 READY 

Ut•E atlt 
HLT 0:1tROR! tOf NOT •l 
CltP lllt$8C 
a£G .tit. . 
ttt..T U'.llROll ttJ'TC COUNT· SHOULD • . 

•HO\I SPAC£ tu;\/£RSE 2 flECoROS U:lftST MUST BACKSPACE OVER EoF• 
. . ·. MtN!UC · . tSEt eytt t!)UNf TO fl'N $ TtlREE 

WBUfCA ' 
SPACED 
TSTCUR 
HLT 
TSlEOf 
tlN£ 
ULT 
SPllCtB 
TSTCUll 
till 

.... 

TSJQ lil8t 

lf£SJ CONTROLLER READY 
•£"ROR, CONTROLL[R 010 NOT GO READY 

IERRORt [OF 481T t'tt NOT c AfTER BACKSPACE OVER 
' tRLSUfft BACKSPAC£ 

! TEST CONTROLLER RtADY 
IEl<ROR, CONtRO!.L-tR 010 NOT GO R£AOY 

8£Q •tit 
tlLT 
CltP 
SEQ 

l[RRORt ~Yt£ COUNJ NOJ•O 
•W&uF,iCA .. ,. .. 

'.. 



Ullt OO't716 10000 Ht.l ·~RftOlh ~Uj'RJ:~J l'!UOR'f ADD £.S -HOU4-0tf'l COUNT 0 
1085 801+7'tll oaa1n 'OH'tl S71t052 en •'tO•fl"l• 
1H' OO't746 881 .. fU 8£0. .t't. . 
1087 OO't7$0 lOltltClll ff LT lfRRO~, JAC~SPAC~ ~OU&.O N T ttAV£ R(ACH£D BOT 
1088 Q04152 1.olt'tlil PWRCU 
1089 .. , .. , .... ,., ..... , .... ,,, .. ,., ... , .. , ..... ,.,,,,. .,,, ............•.... -----· 1090 fT£~T ~£AO TO fl~O £Of . . .. . . · 
1491 00054 1041flil . . . SCOPE . 

•TUT CONTRO&.t,.£R RUDY . 10~2 oor+756 lO"lllH JSTC"ft 
1093 OOlil60 lO"ll+UO HLt . f£Rft0ft, CONTROLLER ~~O ~~T GO READY 
1091f (Ul"17'2. U'l4~2 Wtl£0f 
l095 00lf16't l0'14U1* TSlCUR IJ£SJ CONTROLLER READY 
109f. 00'1 ?&f. ltt411UO Hl.T •£ttROR, CON1ROLL£ft OlO NOT GO !ltAOy 
1097 ouin7o l04li-i8 $PACC8 
10'J8 00'*172 to1t1tu1t JSTCU!i 'TEST cornROLl£ft R£ADY 
1099 801177\ Hti4UO ttL.' •£MftOR, CONJROLLtR 010 NOT GO f\£ADY 
1100 001t'U£ 0060~1 01oaa CLR R8UF 
1101 005002 ounr 117111 n1o~'t "OV !'~1,aa~ 
uoa oosoto u•o• ttflUFCA 
1103 8o5oU lOll'l~G READ 
110'1 005014 lO'l'IUlt TStCUR ••UT .COHTROt.Ltft R£AOy 
uo.s 005016 lO't'tliO Hlt f£RROR, CQNfftOLL~R 010 N~T 60 ft£ADY 
1106 005020 032711 , ... 0.0 t15'J1't an !f"OHO~fftTC 
1U>7 005826 001011• 8N£ 1t't . noa OO!>Oao l01141ti HLT . ' •UROftt £OF can ii+• NOT .. QUftlNG A R£AO OPERAT 
U09 0050U H0~1 008001.f 177510 en #1.ftSft I IS fAp£ PHASt tNCODED 
1110 bOSOllO ouoa• 8NC TRL£ nts· 
1111 0050IJ2 tot.OU 117510 MR SR a IS 1 . CHAHNEL SELECTED 
1112 00501t4 l03CfUlo acs lREOf IY£$ ... 
uu 005050 oan.i1 Oll'f23 Oll.fl22 CfttP ft114~~1ft8Uf 
111"1 00505£ 001"1111 DU .. ,. 

~Of lUS 005860 lOll4uO tlLf 1£RRORt C2St NOT tAANS [ftREO fOR a BYTES DUR 
Ulf. ou.Set.2 OH'tU 

TR£of§ 
BR TRLC 

tis toNTRoLt.tR cONF1Gu co foR 1117 H5t&lf 032f.U 0()0810 unro en •10.sa IBM 
1116 005012 001'1~2 8£Q ··' ttfO 

,1119 00!>071J oou~1 ollf721 SWAB ROOF lyES 
1120 005100 0221-11 400371 nnn CfolP 017,ftBUF 
1121 tlO!>l.0£ OOl'tUl B~Q .. , 

NOt XFERCO OURIHG.ft£A 1122 005110 101t'tliO HLf t£ftftOR1 £0F U1•7 CHANNELi 
1123 ••.....•....•.........•..•......•. , .... , ...•.•.... ••••••••••••••••••••• 
1124 tTESI RECoMO LENGTH ERROR 
U25 005112 lollltH JRLf I PWRCl.R 
lUt. 00511/f lOlllft.l SCOPE 
1127 OO!HU. lf)ltitlitt lSJCUR &JUT CONTftOlU:ft fl£ADY 
1128 005120 10114UO Ulf H:MROJt, CONJllOLL~R DID NOf GO READY 
112'l 005122 ou1~1 11'1111 01'1554 MV 1-1,w&oF 
113(} 005130 012n1 11l11'f Ollt660 rrov l•l~WBUf+2 
1131 0&5136 10'«411 .. HlNllBC tSET 8YT£ COUNT TO ~IN I fOUR 
1132 00511&0 toJtlt.j .. W8UFtA 
1Ul 0051'2 101111.i.6 wnnc 
1134 005llllf lO"l't\/lt tSTCUfl llCST C0NTROLL£ft READY 
1135 M51'16 1Qlf'tll0 HLT tERRoR, CONTROLLER olQ NOT GO READY 
1U6 005150 1tWt'l0 follNUIC tS(t Bytt COUNT TO HIN S ONE 
iU7 005152 to't4t.O Sl'ACEB 
1138 (}(}5l 5lf lOli'IU'I TSJCUR tT£ST C0NTft0LL£R READY 
113'l 00!>156 10lf4u0 ltt..T •E1tROR, CONtROLLE~ DID NOT GO R£AOY 
11't0 405161 0()50:.1 01'*7H CLR RflUF 



U'U 005t6tt 
11112 005170 
11113 005172 
11'+11 005171! 
11'+5 005176 
11'+6 005200 
11'+7 005202 
111!8 005210 
11'19 005212 
1150 Oo52llt 
1151 005?.20 
1152 005222 
1Hi3 005221t 
115'1 Oo5232 
1155 OO!l231t 
1156 005236 
1157 0052'11i 
1158 0052'16 
1159 005?52 
1160 005260 
llt.1 005262 
1162 
1163 005261! 
1161! 005266 
lle.5 005271! 
1166 005276 
1167 
llb8 
116'3 
1170 005300 
1171 005302 
1172 005301t 
1173 005306 
11711 005310 
1175 005312 
1176 005311t 
1177 005316 
117& 005320 
117'.I 005322 
1180 005326 
llf.1 005330 
1182 005332 
1183 OO!'>-i36 
1181t 005340 
t 185 0053'12 
1186 00531tlt 
1187 00531t6 
1188 
1189 
1190 005350 
11'11 005352" 
1192 005356 
1193 005362 
11 'Jlt 005361! 
1195 005372 
11% Oo53H 
un 005"02 

0050~1 
101tlt't2 
101111.:.r. 
101tlt«O 
104110 .. 
10440() 
032711 
001001 
10'l41i0 
005111 
lOOitlJl 
101141JO 
0221.H 
00141Jl 
1044(;0 
0327:;,7 
001'1ti2 
0003.H 
0227-H 
Ool'llil 
10'1'1U0 

1t).4'1H 
03t!7I1 
Oo141Jl 
lOlt'ltJO 

101tlfll2 
10'1 1HI .. 
101!1!'10 
101111 .. ~ 
10411:1 .. 
1044i::i! 
l041ti::'t 
10440 .. 
U4'1li0 
005111 
1oOlt01 
10'141.>0 
005711 
10041.>1 
lo'l'll>O 
104'1:>0 
101flfll0 
l04'1l't 

lO'lltt.ii! 
0137.,0 
o:s2no 
00100 .. 
01+21:.1 
000•1113 
0527.H 
0137.H 

0111121! 

001000 

173602 

177771 

000010 

001000 

0011116 
002000 

010000 

010000 
001106 

01111~2 

117570 

011!72'1 

0051!1 .. 

0051fllt 
001044 

CLR 
MlN3BC 
RliUFCA 
READ 
TSJCUR 
Hl.'f 
an 
om: 
Hl.T 
TST 
OMI 
HlT 
CMP 
1u:o 
Hl.T 
BIT 
l:lLO 
Sio;AB 
CMP 
llEQ 
HLT 

PWRCLR 
BIT 
BE.:O 
HlT 

R8UF+2 
fSET 8YT£ COUNT TO ftlN S THR££ 

tTEST CONTROLLER R£AOy 
1£RROR• CONTROLLER 010 NOT GO REAOY 

lflOOO•i"TS 
.+it 

iKTC .... 
#·1.RBUF 

·.+II 

!ERROR, RECORD LENGTH ERRO CBlT 9) NOT •1 
. --;.._. 

tERRORt BIT 15 NOT al WHEN RLS t81T 91 al 

!ERROR, BYTES 1+2 NOT READ PROPERLY 
#10.SR llS CONTROLLER CONFIGU EO FOR IBM 
.+6 •NO 
RBUF+2 tyES 
U77,R8UF+2 .... 

IERR0Rt8YTE 3 READ ERROR 0 SOHETHIN6 XFEREO TO. 
llS 0(C/1Uh SwITCH IN CORR CT POSITION? 

#lOOOeiMTS 
·•'+ 

!ERROR PWR CLEAR DION•T CL RLE ten ,. 
•••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 
I 
.I TEST ILLEGAL COMfli\NO 

SCOPE 
TSTCUR 
ULT 
Ml113BC 
WBUFCA 
wREOF 
REWIND 
TSTCUR 
m.T 
TST 
UPll 
HLT 
TST 
OKI 
Hl.T 
wAITTR 
HLT 
PwRCLR 

iHTS .... 
iMTC 
.+'+ 

TO :1 ON A DATO OR DAlOB TO TC WITH CU REAOYcO 

ITEST CONTROLLER READY 
tERROR, CONTROLLU OtcJ NOT GO READY 
IS(T BYTE COUNT TO MIN S THREE 

&Tt:ST CONTROLLER READY 
&ERROR; CONTROLLER 010 NOT GO REAOY 

&ERROR, ILLEGAL COMMAND CB T 15t NOT &1 

IERROR, (BIT 151 NOT cl WI H ILLEGAL COMHANO 

&ERROR, TAPE UNIT READ 010 NOT 60 SET 

•••••••••••••••••••••••••••••••••••••••••••••••••• 
aTEST IL.LEGAL COMMAND BY ISSUING A COMMAND TO TYPE 

••••••••••••••••••••• 
A UNIT WITH SELECT RE 

scnPt 
HOV 
Olt 
liNE 
BlC 
BR 
OIS 
MOV 

TCSL 1RO 
#2000,RO IMASK UNIT SELECT HS8 
• +12 I IS UNIT SELECT MSB SE ? 
111111100.crnsr INO, MAKE CJNSl A BIC NSTRUCTlON 
.+10 
fflOOOOtClNSJ IYES, KAKE CJNST A BIS INSTRUCTION 
TCSL1T£f'IP 



1198 005410 
1199 0051114 
1200 005422 
1201 005430 
1202 005'132 
1203 005434 
120'1 005'140 
1205 005442 
1206 005444 
1207 0051152 
1208 005•15'f 
1209 005456 
1210 005'l6lt 
1211 005'166 
1212 005410 
1213 005'!7'+ 
1214 005'176 
1215 005500 
1216 005502 
1217 005506 
1218 005510 
121 ':I 
1220 
1221 005512 
1222 00551'* 
1223 005516 
122'l 005520 
1225 005522 
1226 00!\524 
1221 005526 
1228 005530 
1229 005532 
1230 005534 
1231 005536 
1232 0055'12 
1233 oo55'l4 
1234 0055'16 
1235 oo5!'i5Jt 
1236 005556 
12l7 
1238 
1239 
12'10 005540 
1241 005562 
1242 005570 
12113 005572 
1211'1 00557't 
1245 005576 
12'16 005600 
12'+7 005602 
12118 !16560'1 
121f9 005610 
1250 005bl'I 
12H 005620 
1252 005622 
1253 00562'1 
1254 005632 

1052.17 
0427A7 
00111 
l04'lV4 
lO'l'lUO 
0060/l 
1030U1 
10'1'!110 
032717 
0014Ul 
l 0'141.10 
052711 
l04'i1J'I 
104'+110 
005711 
10o4U1 
1 O't'it.O 
10'1'11'1 
005771 
1000111 
104'!1.10 

104i+Oi! 
l044C:'l 
lOll'tU't 
lOlflfuO 
1011 .. ::.0 
10'1'1110 
l04't''+O 
lO'l1t:io 
1 O'tltuli 
l.0411uo 
005717 
lOOOul 
J 04'iUO 
0)2711 
00101.11 
10lt'lllO 

1044112 
0327~7 
001041 
10'l'i't'I 
104'1all 
1044U'l 
lO't'iuO 
104'tl.6 
tl137U2 
01;?7Ull 
012711~ 
1044.l.Q 
10·'1400 
0527H 
20•11j:>I) 

001045 
002000 0010ltlj 
0010't't 173372 

000011 173336 

17332'1 

173312 

OOOOOlj 117570 

00102't 
177177 
000001 

020000 173200. 

CINSH 
men 
SIC 
folOV 
TSTCUR 
HLT 
ROR 
ace 
HLT 
BIT 
BCO 
HLT 
81S 
TSTCUR 
HLT 
TST 
BMI 
HLT 
PWKCLR 
TST 
BPL 
HLT 

TEftP+l 
112000tTEflP 
TtHP,iftTC 

ICAN BE A BIC Oft BIS I STRUCTION 
tSELECT OFF LINE UNIT 

iMTS ..... 
lll0lhit'IT$ .... . 

iHTS 
.+4 

it-ITS .... 

•TEST CONTROLLER READY 
IERROR, CONTROLLER DIO NOT GO REApY 

IERROR NaN otSIGNATEO TAPE UNIT !)ti LINE 

!ERROR, SELECT REMOTE cah 
I issue REillNO 

•TEST CONTROLLt:R REA.DY 
IEHROR, CONTROLLER DID 

61 NOT •O ~ITtt NONEXJ 

NOT GO READY 

IERROR, ILLEGAL COflHAND (8 T 151 NOT •1 

&ERROR, POi.ER CLEAR DION•T CLEAR JLC tBIT 151 
•••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• aTEST BACKSPACE WHJLE Al SOT TO BE IGNORED 
. . SCOP( 

RI: WIND 
TSTCUR aTEST CONTROLLER READY 
HLT lf.RROR, CONTROLLER OJO NOT 60 READY 
WAITTR 
HL T u:KROR, TAPE UNIT R(AO 010 NOT 60 SET 
MINtBC ISET Byl£ COUNT TO MIN S ONE 
SPACE:B 
TSTCUR ITEST CONTROLLER READY 
HLT IEHROR, CONTROLLER 010 NOT GO READY 
TST #MTS 
UPL .+'l 
HlT ICltROR, !LC can 15) •l AF ER BACKSPACE ·WHlLE AT 
en 1140,aMTa 
BNC .+4 
HLT IERRORt NOT AT BOT AFTER B CKSPAC( 

•••••••••••••••••••••••••••••••••••••••••••••••••• 
1TEST BAO TAPE ERROR (SlT Bl TO =1 

. ............ . 
1USE f4AJNT£NANCE BtT 13 OF MTRO TO SE'f PREMATURE Ci READY TO CAUSE BAO T 

SCOPE 
BIT 
am: 
IUN'iBC 
WUUfCA 
TSTCUR 
tllT 
WRITE 
MOV 
MOV 
MOV 
TSTRGR 
Ill T 
lllS 
OIAITTR 

ll'ttSR 
Nl<t'IT 

BC,fl2 
11•1,R~ 
111 tR'I 

ll20000, illURO 

llS TAPE PHASE [NCOOEO 
IYE.s 
1su BYTE COUNT TO HIN s FOUR 

!TEST cONTROLLER READY 
1rnROR, CONTROLLER 010 NOT GO READY 

IASSIGN BYTE COUNT REG TO BE TESTED 
!TE$T All Of REG 

IT£ST REG FOR RESET 
1£HROR, BYTE COUNT DID NOT GO TO ZERO 

!SET PREMATURE CU REA y 



1255 005634 
1256 005636 
1257 0056't4 
1258 0056'+6 
1259 005i.50 
1260 00565't 
1261 00~656 
1262 005660 
1263 005662 
126'+ 005f>70 
1265 0051>72 
1246 
1267 
1268 0056"14 
1269 005676 
1270 005700 
1271 00!>706 
1272 005710 
1213 00!'>712 
127'+ 005720 
1275 ll05726 
1214 005730 
1217 005732 
1278 0057'10 
1279 0057'+2 
1260 0051•1't 
1281 0()5758 
12&2 005752 
1283 00!.75'+ 
121ll! 005756 
1285 00516't 
1286 1105766 
1287 
1288 
1289 
1290 005770 
1291 005772 
1292 005776 
1293 Oi>6004 
129'+ i>06612 
1295 006020 
1296 ll06026 
1297 006032 
1298 006036 
1299 
1300 
1301 0060't0 
1302 0060'12 
1303 0U604't 
130'+ 006050 
1305 006056 
1306 Q060M 
1307 006072 
1308 006100 
1309 006106 
1310 006112 
1311 00611'+ 

101f't00 
032111 
OOlOlll 
l0'+4C.O 
005111 
lOO'tlll 
10'+11U0 
1041'tl'l 
032717 
001'+111 
1041100 

10'+lllJ2 
104440 
012717 
10~40• 
10•11tuo 
012711 
05Hll 
10111fU1' 
104'+00 
032717 
001001 
10•11100 
00!>111 
10011111 
10'14110 
10'14H 
0~2111 
OOHll1 
104'!110 

10114114! . 

1131'16 

000'100 

17!000 

000060 
001116 

000200 

173052 

000600 

0127U6 000776 
0137.H 001110 
013711 001110 
0'12111 006040 
012717 000100 
005717 172770 
005011 1127l.'I 
10'11100 

iOll'+H 
10'11102 
Olil7lil. 
OU7jJ 
01!717 
0137.H 
(112111 
012717 
0057H 
000401 
lOll'IUO 

000716 
00110'1 
00110'1 
00110'+ 
006U'I 
000100 
172710 

11!120 

1n102 
17l07'f 

1730f>O 

173034 

177776 
17300'1 
17277't 
172l1't 

177716 
172732 
0000~6 
17271'1 
11271't 

HLT 
en 
8NE 
HLT 
l'St 
BMI 
Ht.T 
PwRCLR 
an 
UE.0 
HlT 

IERRORt TAPE UNIT READ 010 NOT 60 SLT 

ill'ITc .... 
· IERRORt BAD T~P£ ERROR CB! It NOT •1 

fl4I001il'ITS .... 
IERRORt POWER CL£AR DIDN'T CLEAR BTE CBH It 

~················································· ··········•····•···•• tTEST NON•EXlSJENT l'\EMORY HUT 71 AND ERROft CBIT 1 t .TO =11 
NXl'\Tl SCOPt: 

HlNlUC 
MOV 
TSTCUR 
ULT 
MOV 
BlS 
TSTCUR 
Hll 
an 
BNC: 
HLT 
TST 
0111 
HLT 
PwRCLR 

1160,iill'ITC 
lCWT,iHTC 

uoo,arns 
.+'t 

ill1Tc ..... 
an #600.aKTS 
BlQ .+'t 

ISET DYTE COUNT TO HIN S ONE 
llNlT CURRENT MEMORY A DRESS FOR NON CXISTEN 
ITEST CONTROl..LER READY 
tERRORt CoNTROLL£R DID NOT GO READY 
ISf;J CA=S 
lWRlTE, (A•~, 600 BPI, GO 
!TLST CONTROLL(R READY 
ll~RO"' CONTROLLER 010 NOT 60 READY 

!ERROR, NON-EXISTENT l'IEHOR cBIT n NOT •1 

HLT !ERROR, POwER CL(Aft DIDNtT CLEAR BTE fBIT It OR 
l•••• INTERRUPT TESTS •••• 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
I Tc:ST F'OR PROC£SSOR PRIOR UY LCVCL l'ITPf1 TO ALLOW I TERRUPT 

SCOPt. 
MOV 
MOV 
MOV 
MOV 
HOV 
TST 
CLR 
Hlf 

llSUFf ,SP IS£T UP STACK 
l1TP11,cc IS(T PRIORITY LEVEL 
11lPt4tiill1TVS ISL.t INTERRUPT VECTOR C 
#IRl tiil11TVUNIT INTERRUPT RETURN 
lllOOtiilMTCIStT INT ENABLE 
iilttTc IWAlT FOR IN1£RRuPT 
iilMTC tWAlTEO too LONG WITHOUT I TERRUPTt CLEAR INT EN 

!ERROR, INT ENABLE FAILED to CAUSE INT 
•••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 
1TE$T Fon PROCESSOR PRIORITY ll:ll(L 11TP JO SUPPRESS INTERRUPT 
lHt• PWllCLR 

tR21 

SCOPE. 
HOV 
MOV 
HOV 
l'IOV 
MOii 
MOV 
JST 
Ull 
HLT 

116UfF,SP 
tHP,cc 
HlPoilHllS 
M'JP,!6 

ISE.J UP STACK 
ISET PROCESSOR PRIORIT TO f1AG TAPE LEVEL 
&SET WTERRUPT VECTOR C 

lllll~,iilMTVtlNlT INTERRUPT R(TURN 
lllOOtiilMTCISE.t lNlT .lNA0lE 
iill'ITC !WAIT FOR INTERRUPT 
lR2A 

!ERROR, SHOULON•T HAVE INT RRUPT WITH PROCESSOR 



1ua ............... .,. .......... .,. ........ , •...••......... , ·•····•···•··•······· uu tlEST CU ftEADY to CAUSE JNf£RftUPT Wlftt Ifft ENA8L£ l 
Ulll UHT CHA8U t8Jt6l ANO GO IBIT It SET At SA"£ TJ~ S«Out.OH•t CAUSE' INTER 
1315 006116 l01tU• 1ftaAi PwRCLR ' . . . . . .. . . . . . . . 
UU• 006120 10'fllU . . SCOPE 

.I_) 1317 006$22 0121116 000716 ftOV #8UfF1SP tSET UP STACK 
··~-~· -, .. ,, uia 00612• auur auuo l17'16 ftOV ,.,p,.,cc lSET PRIORITY LEVEL 

131' OO&Ulf. U3U1 001110 OOtoll'i l'WV ftTPtit,MTVS fS£T INfERRUPT vt:ctoft c ' 
t326 0061'*2 ouu1 001110 000436 HOV ftTPf4 1 56 
1321 oo.6UO 012111 006214 1126.$6 HOV alRJ,,.f'ITV 
1322 006156 10'1'1~2 S£Lttl 
t32.S 006l60 1041fll'l TSTCUft lltST CO~TftOt.t.ER READY 
1324 006162 104'l00 ttt. T tE~ROR, CONfftOLLER OIO NOf GO ftEAOy 
U25 00614lf ou1uo 001120 KOV TCWF,RO 
1.526 00£.170 05i:JU8 000100 OIS UOlhRO 
1327 00b114 lllOO 11 172622 KOV !Uhif'ITC 4WRIT£ (Oft INf ENABLE ~o 
1328 006200 10'llllllf TSTCUR ffEST CONTROLLER REAOy 
U2!J 1Hlt'>20l OOOlf 1.i BR IR3A•2 
1330 00621) oos111 172612 TST a1nc tWAIJ fOR INTERIUJ¥T 
U31 00621 10'11fU \ HLT .ERROR, "40 INTERRUPT A COMPLETION OF WRITE 
U32 ao£2U OOO'lllf. BR Ut3A 
un 01162n 1Q.b7" H2602 lflll TSlB il'tTC 
U3'1 006220 UlllfUl BIU .... 
U35 006222 101t1tttO l<fU ·~ftROfh JtfTERRUPT NOT CAUS D QY CU READY 
1336 00622'f 0004111 8R IR'A 

ltRRo~. CONTROLLER oio NOT &O READY 1337 OG6226 1041flJO Hl.T 
1338 006250 lOlfUlf IRIAI PwRct.R 
1339 •••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• U•10 · 1TU'f REWIND TO CAUSE lWO INURRUPTS . 
B'll ttsl AFTER cu READY AND 2NO AFJlR R~WIND cottPLETt 
U42 oo£H2 to'llfi.2 SCOPE 
1343 00623't 0127"6 000776 MV #8UFf,SP tStT Ufi STACI< 
13'14 00621f 0 0137~1 801110 11'1716 MOii ftTPMtCC IStT. PRIORITY LEVEL 
131f5 00£21f(, Oi.37.)7 oouu OOOo.56 KOV ttTf'f41 36 
U'l6 006251t 012111 00632, t72~32 HOV !flR'11if'ITY 
1l'l7 00620 10'1'1~2 ti£l£CT 
lh& 00626't U'llfll• TSTCUR tT£ST CO~TROt.LER RUDY 
uo 006266 JQ.ll'lllO HLl H.RROR, CONTROLLER DID NOT &O READY 
UbO 006270 t8!1lf1:2 WftlOf 
U5l tH>627;! lO'<l'tbll TStCUR flLST CONTROLLER READY 
1352 00627'<1 1Qlt4ll0 tit. T IERROR, CONTROLLER 010 ~OT GO READY 
U53 006216 OU71.11l aou;so ffOV fCRw,Ro 
U51f 006302 05271.10 OGOlH BIS uu .ao 
1355 00(,306 010917 172514 ffOV H1aftTC llNT £NA6L£t R£WIN01 6 
U56 006312 lO'lllW't tslCUR UESl' COHtltOLLER READY 
U57 006.\l't OOO'll' BR lftlfl .. 2 
U58 0()6316 OOIA111 172500 lSJ iMn IWAJT FOR INTERRUPT 
135'J 00c3U l Olf'lllO ult ttKROR1 NO JNf AFTER I SUING RtWINi> 
1360 0-06l21f 000415 6R IRlfl 
U61 006326 . 101)711 1Ulf70 ,R,.I TSTB if\JC 
U62 006332 1001flll 61'1 ...... 
1363 OOt>lllf_ lO'l'J\10 ttt.T JEftftOR 1 .NTERRtlPt NOT CAOS 0 er cv RUDY 
ur.tt 006336 032711 OOOO'tG Hau rt an •o ,aMfl 
1365 OOt.llt't lOOOfll · BPL .... 
1366 00631f6 1044110 Ht.T '£RRORt SHOULDN•t 8£ AT 80 SO SOON AFTtR lST IN 
U6'7 oouso OO&'lui BR IR'tl 
1368 006352 lO'llfllO Hl.J '£RROR, CONTROLLER 010 NOT GO ft£AOY 



/--· 

U69 OOH51t 012111 
Ult .Ht.3U U1t1tt>O 
un oot.36'* uo~ua 
1312 006366 805111 
1373 006312 1044VO 
1374 006374 OOOlfUJ 
1375 00637£ 032111 
1376 006404 0-0lOUl 
1371 00640, 1041f UO 
1378 006410 0004Ul 
1379 00641. 1044U0 
t360 006414 10441• 
1361 . 
1362 
1381 
1384 
1365 006416 l041f02 
1386 0061tao 01a1u• 
13~1 oo£~24 ooso•r 
1368 006430 0050.,, 
uo<J oo&1tn ou'i.,, 
1390 006442 01~7#1 
1391 0061tSo 0050~1 
13'12 0061i5't OU7t10 
1393 006460 0137~0 
1391+ 0064&'1 0221ii0 
1395 0061t70 001313 
1396 006472 012111 
1397 006tOo 1Qlj4~1f 
U'ila 006b02 U'tliti't 
1399 00h501i lOltlfUO 
1'100 Ollf.!Hl6 Uttlf16 
1401 006518 l81f~V. 
11102 006512 1044~0 
11103 
1404 OQ65tlf 0127UO 
llf 05 006520 0237~0 
11f06 006524 OOlltUl 
1407 006526 10ft4UO 
11f08 006~130 6227'10 
1409 006534 001311 
1"10 
1411 006536 l041flt0 
tltU OOE.!>40 l&lflf~O 
llf13 006542 l041fti• 
1414 006544 1044UO 
1415 00651f6 012100 
1416 006552 ooso~o 
11f17 0065511 0227UO 
1418 006560 00131• 
l't19 
1420 006562 012711 
1421 006570 1044~6 
1422 006512 1044~0 
1423 006574 lO•ltUt 
llt24 006576 l01t4U0 
1425 006600 005711 

000714 
177176 
060056 
000340 
ou•so 
ooto•lf 
Oli+556 
0010•• 
0146U 

1771!>• 

01't602 

011tl22 

OlftJll~ 

112216 

. 001fll6 
.7211f't. 

MV HRs.a.nv 
w•nltt 
Bit 
TST 
Ht. T 
BR IA5A 
nn ,.,., ••HTS 
ONE t+'t 
ffLT ' 
BA lft5A 
lil.T 
PwRCLft 

/ 

fWAIT f'Oft INT£RIWPJ 
tERROR, t.IO INT Al tNO f REWIND 

t£R .. 0Rl 2NO INltRRUPJ NOT AUS[O 8Y REWIND CO"PL 

U:RROR, TAPE Ut\llt ft£AD DID NOT 50 St:T 

1•••• OATA TRANSFER n:ns ,....,. 
•.•••....•...•.....•.•••..••..........• , ..•...... , ··•··•······•········ 
f'"'ITt RCCOHOo OACtcSPACEt READ RtCOffp . 
4RtP£AT FOR ALL 8Tl( pATTEflNS fROH 0 THRU At..L OAJA PATTERNS 
. SCOPE 

waass 
Wtlftl . 

flOV 
CLR 
CLR 
tlOV 
flOV 
Cl.R 
tlOV 
HOV 
CHP 
81\1[ 
HOV 
11tllUFCA 
TSTCl>ft 
HLT 
WRIT[ 

16UFF,SP lSlT UP STACK 
CC ISET PROC(.SSORPRIORITY TO 0 
!6 ISEJ TRAP PRIORITY TO 
13~&,KTVS &Sf.1 If.HEftRUPT VECTOR C 
JltllTRP,iKl\I lSE't UP ILL£GAL lNTEaR PT fttluRN 
TCHP UNlTIAllZt DATA PAHERN 
liwauF,RO 
lEi"iP1 CROH lSU UP WIUTE BUffER 
JIWBUf +2't 1R8 
IUiR+4 
•-20 •• aectJNIT 8YT£ COONT 

• n;ST cONJROt.L£R READY 
tEffftOR, COHTROLLER 010 NOT &0 ~EADY 

TSTCUR f lE§J COHJROLL£R READY 
till tf.lfRORt CONTROl.Ltll 010 NOT GO REAOY 

fAf'!E., Wftft£• CHECH WRITt: BUFFER TO HAKC tER'fAIN l wASN•T flOOIFIED 
. KOV IWtlUf , ftO 
w8RlS CKP T£MPt CROJt 
. 8EO .+4 

ttl..T l(RRORt DATA 8tlff£R KOOIFI D DURING WRIT£ 
C~P #W8Ul+2•,Ro 
8NC. WBRI 

t&ACKSPAC£ l RECORD 
KINltlC . 
SPACED 
TSTCUR 
kl. T 
HOV tRBUf 11'8 

flt.SJ CONTROLLER REAOT 
IEl\ROR, CONTROLLER 010 NOT GO READY 

W8ft2f CLR CRO)+ tCLEAft R£AO BUFFER 
CHP 
llNf. 

ltRUO Rf.CORO 

tR8Uf+21t,RO . . 
~llR2 . 

KOV 1•2001$8CtUNIT 6TTE COUHT 
RBUFCA 
READ 
TSTCUR 
HLJ 
TST 

ITEST CONTROLLER REA!>Y 

!ilftTC 
fERROR, CONTROLLER 010 NOT •O R£AOY 

\. 



' 1U6 ~06ft0't 100001 BPL ,~ .. 
1U1 00660& uuuo HLT •iitf'ORt tllOf' HUT iot ~· FrtR RUO 
1'128 086"10 0121110 01'1722 "ov •RiUF•RO 
tU9 006614 ouno 0010\'t .,a"'' CltP ftMP,,11H+ 
tit.to &&6"20 001'1111 BU .... 
11t3l 006£22 104'1110 ttU Jtruioa, DATA anp J!OTE'lUA !>AT~ WRlTY~N 

.............. --.~·-· h32 086lJtlf &227CIO Ol1J1% CffP #RBUF+i'ttR' . ,, 
001311 8ttt 

~~' 
11J33 00£630 "BR! 
10'+ Oo6Ui 104'111l SCOPE 
1'135 00663't 10b2~1 OOlOIJIJ INC8 TEMP lDONE fOR ALL DAfA PATJ~R~ 1 
hlt. 006£40 41l37tlO 001116 . flOll TCWTeRO 
1'+37 0066't4 0427110 111'177 e1c #U1717tRO 

. !!~sCOR~ DUMP "oot: ~EL cTtO? 10& ot•£!O 022hG 060001> cru• #fiOIUtOtRO 
1't39 006'5't OOtlft.3 6£Q .+10 
p1110 006£5.6 1112161 OOG3QO 0 .. 1~, .. IHCB Uoo.TEMp 011) 
l'l'tl 00£66't 1051H 0018'14 TSlA l(l'IP . 
l'i'l2 00£670 OOllJ\15 BEQ w8R't tYl'.S1 f.Xlf 
11+0 000£1a 1UN1 OOlO'+IJ OOlO'fl f'\0118 TEMP, TfffP+l tNO 
1'+'+'1 OGO&o ooou1 006'tfi't Jff P WBR I REPEAT 
1"'15 00670\ tU7~1 020000 001116 ~8R'tf SUS 1120000,TCWT •C!tANGf: DENSITY ()F WRI £ COKKAHD 
1'* .. 6 00t>712 1627~1 020000 OGUl't sue 1120000~TCRO ICl:IANGE DENSITY OF 1£A COM!4ANO 
1 .. '+7 006UO on.u 040000 00106 en 1166000,fCWT IMASM 0£NsffY'STATUS 
1 .. tia oo472'o 0012::.0 ON£ WBRS lRtPtAT fOA AU DCNSIT s 
, .... 9 00"130 ouno 0.01l86 ;.ov TCSt ~Ro fRESTORf'. TCWT 4 TCRO 
h50 00£73't Of.a? lit 0(,0003 I AOl) fl60003tlt0 
llf51 OUl'>7'1tl euo~1 00111'* liOV llOtlCRO 
1'152 00470 0627110 000002 ADO 112,110 
1't53 006750 euo->t 001116 MOV .fi01TCWT 
11J5 .. 1lifRIT£ ANO llEAO A LONG R£CORO 
1 .. !:15 fUSL$ K£f'\0Ry OCCUPIED By THt PROGRAl't AS A WRITE au Ff'.R. 
l't56 00615, U'+lfll2 . SCOPE: 
11t51 006756 012711& 017000 f10V n1000.110 
UH OOf>7t.a 1627110 oitt122 SUB #f\8uf,RO ICALCULATE SUE Of REA JUFFtR 
l't5<> 006766 HMUG Nf.G RO tGEN 2•S COMPLlHENT 
ht.a ll'cu; 110 0100.H 0010'tlt HOV 110,ttlff> 
114 61 0067 7'f 01Ul1 ODHli't naou MOii TEKP,ii8C 
1'162.flt7002 01UH 002000 1728&6 HOV fl2000tilCA 
J.'1£3 001010 U4'tUlf TSlCUR tTEST CONTAOLLtR READY 
1't61t G070U 10it'IU0 t{LJ •£RROR, CONlR0Ll£R 010 NOT &O ftEAOY 
1Cl65 007011t UHU wtHtE 
1'166 1)01016 J.QlilfUlt TSTCUR ITJ:ST CONTROU..£R READY 
11161 001828 lOltltUO Ht.1 lE*80R, CON.tfU>LL£R 010 NOT 60 RUDY 
1'+68 007022 10'1'1"0 Hlf-llBC tS~l &ylE COtmf TO l'IIN S ONE . 
llf~'# onoa-. U1tlf:iO SPACCB 
1't70 007026 101i'tU't JSTClJR ltist C0NtROiL£R READY 
1"11 007030 ttit't\10 tfl.' •~8ao1, toNtROLL[R 010 NOT GO fttAOY. 
1"72 007032 oUlll tOlO'tlf 17116't HOV lE"P~.iBC 
1'+73. 0070'10 1011'1<>£. RUUf"CA 
tci7tt 0010'12 Uiilf.:O RE•O 
11175 0070'1Ci :lO'lllUlf TSTCUR ttEST COHJROLL£R READY 
llf 76 0070'16 iOlt'lt.11 Hl. T ttRDOR. CONTROl.Lt:R oro NOT GO READY 
1"11 007050 Ollb11t 1717'16 TST iHTC tCH£C~ fOR ERROR ~TATU 
11178 0011151J 1000Wl 6PL ; ... 
1"19 007056 10ft11U0 HU •£RROR, t:RROR fLACi SET lN "TC 
1'180 007()60 012no 482100 HOV faOOfhRO 
lllat 00706'1 0121u1 0111122 MOV 11ft9UfoR1 
1'162 007()70 0220 .. 1 '!fBflll Cl'lf' tRO•••tR1t,t •DO A PATA COl'IPARISON 



lltU 
11l81t 
11185 
1486 
1't87 
1488 

007012 001'tU1 
007014 1041tv0 
007014 0227111 
0011oa oou12 

1469 
1490 
1'191 007101t 
1'192 007106 
1493 007114 
t491t 007114 
lit% 007122 
1496 OOHlO 
14?7 007136 
1496 00711t0 
1499 0071112 
1500 007144 
1501007146 
1502 007152 
1503 001l5't 
15011 007160 
1505 007164 
150b 007164 
1507 007174 
1506 007200 
1509 D07202 
1510 007201f 
1511 '007206 
1512 007210 
1513 001212 
151'1 007214 
1515 007222 
1516 00722'i 
t!il7 007226 
li.>18 007232 
1519 007236 
1520 007240 
1521 00721tlf 
1522 007250 
1523 007252 
1521f 007260 
t525 007261i 
1526 007266 
1527 007270 
1528 007276 
1529 007300 
1530 007302 
Hill 001306 
1532 007312 
1533 007316 
15311 Q01320 
1535 oon.24 
1536 007l26 
1537 007330 
1538 007332 
15.59 007336 

lO'llt02 
0327.H 
0014112 
0001.H 
012737 
0127.H 
101111'12 
l0'14.)'i-
10'14t.'t 
t()'l'lt.0 
0137110 
OM1ll.IO 
0100/( 
OOt.0-)7 
103005 
0'12111 
00::.;u 1 
10411Uil 
10ct4UO 
111'14't0 
lO'flljO 
104'111'l 
10'+11\IO 
05#:711 
10li'f'l2 
10114;,i 
0137110 
0527U0 
0053 .. o 
010011 
0060j7 
1030U.S 
0'12111 
00!1217 
lOll'llJ't 
1011'1110 
0!2711 
001001 
10'1'1110 
Ot 77uU 
01;2100 
OOt.OH 
l03'1Ufi 
02271.10 
0014111 
10'l'IU0 
OOO'lllil 
02i?7lJO 
OOl'llll 

017000 

OOOOOlf 177510 

010252 
177777 Otlt556 
1 nrn 0111sr.o 

001116 

1716112 
117570 

020000 111626 
171622 

O'iOOOO 171610 

001111f 
00'1000 

171556 
117570 

020000 lll51f2 
171536 

010000 11:1.522 

171522 
177000 
177570 

0001111 

SEQ .tlf 
HLT 
Cl\P Ul0001R1 
SNE WBRS 

IERRORt DATA READ NOT [QUA OATA WRITTEN 
I CHECK THE WHOLE 8UFFER 

INO 
•••••••••••••••••••••••••••••••••••••••••••••••••• 
1TEST PARITY 

••••••••••••••••••••• 
tWRlTE 3 BYTE R(CORO OOU PARITY, READ EVEN PARITY 
aBil 111 OF MTRO :1 SHOULD CAUSE LPS To BE LOADED l DATA BUFFER AFTER RE 
PAR: SCOPE 

PARU 

on 
Bt:Q 
JMP 
MOV 
HOV 
KlN3BC 
WllUFCA 
JSTCIJR 
HLT 
KOV 
OEC 
HOV 
ROR 
ace 
BlC 
INC 
TSTCUR 
HLT 
MlNltlC 
SPACEll 
TSTCUK 
Hl.T 
BIS 
MIN3llC 
RBUFCA 

ll'i 1 SR 
.+6 
TMRT 
11-1.weuF 
ll•l•WBUf+2 

TCWT1RO 
Ro 
ROtilMTC 
SR 
.+10 
H2oooo,a"TC 
aKTC IGO 

MOV TCRO,RO 
UIS #1f0001RO 
DEC HO 
MOY Ro ,aMTC 
ROR SR 
ace .+10 

tIS TAPE PHASE ENCOOEO 
INO 
IYU 

ISET 8YTE COUNT TO "IN S THREE 

ITEST CONTROLLER READY 
IERRORt CONTROLLER DIO NOT GO READY 

IWIUTE t 800 Bf'l, 9 TRA K 

IMAK( CO"MAND 1 TRACK 

aTEST CONTROLLER READY 
lERRORt CONTROLLER OID NOT GO REAOY 
ISET UYl[ COUNT TO MIN S ONt 

• n:sr CONTROLLER READY 
1£RROR1 CONTROLLER 010 NOT GO REAOY 

ISET BYTE COUNT TO KIN S THREE 

l"AKE EVEN PARITY 

IREAO 

a1c 1120000.aKTC tf'IAKE COMMAND 7 TRACK 
INC iMTC !Go 
TSTCUR ITEST CONTROLLER READY 

tERROR, CONTROLLER 010 NOT GO RCAOY 
lll00001iMTS 

Hl.T 
an 
BN£ 
llLT 
HOV 
BIC 
ROR 
8CS 
CHP 
BEQ 
HLT 

tERROR, PARITY ERROR (BIT U NOT •1 

BR 
CMP 
li(Q 

iiKTo,Ro 
111710001RO 
SR 
PARt 
111'ili 1 RO .... 
PAR2 
#1171,RO 
,+'+ 

IERRORt Lf'C NOT c71t4 OR Bl 14 OF "TRO DION•T CA 



1540 
Ui41 
1Sli2 
15'*3 
15'*'* 
15 .. 5 
15'*6 
15'*7 
15'16 
15'19 
1550 
1551 
1552 
1553 
155'1 
15!>5 
1556 
1557 
1556 
1559 
1560 
1561 
1562 
1563 
1564 
1565 
1566 
1567 
1566 
1S69 
157() 
1571 
1572 
1573 
157'1 
1575 
1576 
1577 
1576 
1579 
1560 
1581 
1!>82 
1503 
156'1 
1585 
1566 
1587 
1588 
1569 
1590 
15':11 
1592 
1593 
1594 
1595 
1596 

007342 
0073'+4 
007346 
007352 
007356 
007360 
00736'+ 
007370 
007372 
oo7ttoo 
007404 
0011106 
007'110 
007412 
007'114 
007'116 
007420 
007426 
007430 
007 .. 32 
007'13£ 
007'140 
oo74'*1i 
007450 
001Ltsa 
007460 
0074£'1 
007!f66 
007470 
0071176 
007500 
oa1so2 
007506 
007512 
00751l> 
007520 
00752'1 
007526 
007530 
007532 
007536 
00/51j0 
0075'12 
0075'*'* 
007:'>52 
00755'1 
007556 
007560 
007561j 
1HJ7566 

10ftlill2 
10411~ .. 
Ol37UO 
0521uo 
005300 
010017 
006Qj7 
1030IJj 
042717 
005217 
104404 
1Oljlj(,0 
1044'+0 
l04ltjQ 
104'10't 
lOijqllO 
052711 
10'1't'+2 
10Ci4~6 
01:nuo 
0053UO 
010011 
oo6oH 
1030Uj 
Oq2H7 
005217 
10440't 
)O'lilUO 
032717 
OOlOUl 
10'l400 
0111uo 
o4n1io 
0060~1 
lo3H1 
02?7UO 
0014111 
JO'lilUO 
00040'l 
0227110 
0014Ul 
1041f(iO 
lOLt'lh 
032711 
00141.il 
lOll'IUO 
104402 
ooio.;1 
1030ll2 
0001H 

001116 
004000 

171436 
177570 

020000 
171416 

0110000 

001114 

171356 
177570 

020000 
171336 

010000 

171322 
1171lOO 
177570 

000004 

000071 

010000 

177570 

010252 

t7UU 

171322 

1WRIT£ 
PAR21 

HLT 
[VEN PARITY1 

tERROR, LPC NOT •477 (7 CH NN£Lt OR LPC NOT READ 
READ 000 PARITY . 

ftlt11IOC . lSET ByTE COUNT TO "IN S THREE 
WBUFCA 
MOV 
BIS 
OEC 
l'\OV 
HOR 
ace 
BlC 
JNC 
TSTCUR 
HLT 
l1IN1BC 
SPACED 
tSTCUR 
HLT 

TCWT1RO 
#4000tRO 
RO 
R01iffTC 
SR 
.+10 
11201100,ilrtTC 
ilMTC 1GO 

1PtAK£ EVEN PARlTY 

IWR~TEe &oo 8Plt ' TRA K 

ll'IAKE 7 TRACK 

tftST CONTROLLER READY 
I ERROR, CONTROLLER DID NOT GO R[AOY . 
ISET ByTE COUNT TO HIN S ONE . 

tTEST CONTROLLER READY 
ttRROR1 CONTROLLER DIO NOT GO READY 

ors #40~00,iKTRO 
MlN38C 

. RllUFCA 
110V 
OEC 
HOV 
ROR 
BCC 
BIC 
INC 
TSTCUR 
HLT 
BIT 
ON£ 
HLT 
MOV 
BlC 
KOR 
acs 
CMP 
SEQ 
Ill T 
OR 
CMP 
BEQ 
HLT 
PWRCLR 
on 
U(Q 
HLT 
SCOPE 
HOR 
ace 
JMP 

TCRD1RO 
RO 
R01DlKTC 
SR 
.+10 
12oo001iKTC 
ilttTC • 160 

.+Ii 

ISEJ BYTE COUNT TO HIN S THREE 

IHAKE 1 TRACK 

!TEST CONTROLLER READY 
!ERROR• CONTROLLER 010 NOT 60 READY 

IERRORe PARITY ERROR IBIT 21 NOT •l 
ilHTo,Ro 
11177000,RO 
SR 
PAR4 
114 1 110 .... 

IERRORt LPC NOT ~oo .. OR LP NOT REAO PROPERLY 

,+4 
tERROR, LPC NOT :77 17 TRA K) 

1110000,ains 
.+4 

SR 
.+6 
TKRT 

1£RROR, POWER CLEAR OIONtf CLEAR PARITY ERROR 18 

lIS SWC=1 TO INDICATE 1 CH NNEL 
INO 
tYES SKIP CRC TEST 

•••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 
1T£ST CRC G£NrttATION ANO u>C CllARACTER 
aPROCEOURE USlo IS TC ~RITE A .. BYTE RECORD ANO RE 0 IT BACK. 
1THEN THE CRC WRITTEN IS COMPARED WITH CRC CALCUL TEO, 
1T1tEN RECORO IS READ AGAIN ANO LPC SHOULD : CRC 

\. 



~591 tTCiT JS ft(PLATED fO~ Al.t. DATA JOft81NATJOHS• 
tH& oon1a 185041 OOUltlt CRCU'U C&.11£1 l£f!lp UNITIA.,_ll£ DATA 
1599 lCALCUl.ATt f'ARlh' Of OAlA TO 8£. Wftrfl£H IH CRC TE$ t"AK£ PA~lTY 0001 
1600 007576 1U701 oouot 0010~5 CRClJ,1 ftOVU #1,tEMPtU,t'lTIAf.UE OQO PARJty .. 
1&01 001604 1U7.U . OH041t · · Movu t£ftp ,1u · · · · 

t·" 1602 007£10 Ulb'7Ut CRCP~I TSTB 10 HS DATA=Q 
~···..--·-·'-"·"-·- 1603 007612 001out ONE .... fNO 

. _______ ....,. ... ~~·-.•· ·---... --~·-

1"04 00761'* 00014iO QR. CRCTa nc•. NOW TEMP=J, COttYA NS PARlh BIT 
1605 1)1)7616 18£3lll ASL8 Rl ISHlfT DATA ans t.£fl NTO c BIT 
1606 007620 103oua ace · .+6 IWAS 81T=07 
1607 00'1622 1451'111 801045 COMB TtHP+l INOI CUMPL.Etl!NT PARITY. 
1608 007626 042c7Jf 111oOO flOl.\'t BIC lll71000tTC~P . . . . . . . ·-···-· 
1609 007631+ f>G07b:i &R CRCPl ... &00 AGA.IN u1niL OATA=o 
1610 00106 0137.)f 0010ltlt tolo5;t cRcn; ftOV TEf!IP,CIU(OR~ tSAVt ist OATA ant .. ARITYt 
i611 OOU.ltlf 0137110 Q0101t't MO\! T£Mp,RO . 
1£12 0()765Q Hllflf:>lf ROtCf!IP 
U>t3 007652 0100.:ir 00105't 1'1011 Ro,cRROTt, ISAV£ ROTAlt: 
l61lf O(IU.56 Ol37Ul 0010ltlf MOii T£MP,R1 
1&15 007"62 101411:.2 XC!.DR 
l6l& 00'1£64 QlOl.117 001056 . MOV fU,(RlCORa! 
1617 007610 U31UO 001056 MOii tRxoR2,Ra 
1618 00767-'t 104'1ll'f ROTCf!IP 
161' 007'76 1Uoo~7 001060 MO-V llo,cRROTa 
1620 001702 0131111 0010141+ f!IOV l£Mf'1Rl 
1621 007706 1041f;)2 XCLOR 
1622 007710 0101~1 001062 f!IOV R1,cRxoRJ 
1623 Oil7711f OU7UO 001062 MOii CRXOR3,RO 
162lf 007720 J.Oijlf!;lt ROTCf!IP 
1625 001722 0100,)J 0.01061t HOV RO,CRRoU 
Uo26 007726 0137Ul 00101414 ttov T£MP,fl1 
16.27 007732 104'1!>2 XCLOR 
1620 007731+ 0101.)1 001066 MOV Rl1CRXOR1t 
1629 0-07740 0131110 001866 Mii CRXOR1f1RO 
16311 007l'tlt l044!llt ROtCMP 
1Ul 007.7'16 0100.H 001010 f'IOV i«o.cRROT't 

tCOftpL£ftl~T ALL EXCEPT sua aun112 011101:1 l MDV Ro,111 ,. .. 
1633 &871511 OltflUl 000727 SIC 11727tRl 
1"34 007760 005lU Cof'l RO 
163$ ou71U 01127110 000050 81C 1150,RO 
l63b 007766 05111\10 UIS fU .Ro 
lb37 001na 8lOU1 001072 MOii RltCRCWRY 
16~8 !I0771't Oi+0~1 111000 
1'3'J 

OOJ!12 BIC 11177000 oCft~llftflliWE CftC: CALCU~AT£0 
•WRIT£ A fOUR BYTE R£CORO 

H·'tO lALt. BYUS ARE : WER~fORt &.PC IHOULO • CRC 
1£141 010082 101tlt112 ~WR$fp SCOj.1£ 
16142 OlOOh 107.)J OOl!l'tlf 014556 MOV!i T£1\P1WBUf 
16143 OUUt U37~1 OG.10'+4' Ol't557 '10110 f[ltPtWBUF+l 
16'111 010020 ouu1 Ollt556 Ollf560 ft(}V lo!BuF.wllUf't2 
1M5 OUI026 l04!i:l't WliUFCA 
16'16 010030 10 ........ t'll+kllliC tSEi 8Yf£ COUNT TO ftlN S FOUR 
16'17 010&32 10'1 ... ~2 SEU'. Cf 
161t& 01011~'+ Uli'lll'l TSTCUlt • U:ST CONlftOU.tR RtAOT 
1M9 OlOU6 lOl!lfVO .aT f[MROR, CONTROLLER 010 NOT GO READY 
1t.f.i0 0100IHJ 10.ltlfli& WIUTt: 
165.l 0100 .. 2 l0'14Ult TSTCUR HUT CONTROLLER READY 
1652 010014't 10'114110 ULT u; .. RoR. CONTROLl.CR 010 NOT $0 RUDY 
16530100'16 lOll't'IO ffJtOliC ,stf evrc COUNT TO fflN s ONE 



- ... ··- -· -·- - ··--· ----~ ~ 

• 1tAIN. MACRO vo•-oa 05-NOV-7 .. Ul39 Pl!$£ 1•29 

165 .. 010050. 10 .. 4~0 SP AC EB 
1655 010052 104'tllt TSTCUR ITEST CONTROlLER READY 
1656 01005't lO't'tUO HLT lt:RRORt CONTROLLER.DID NOT GO READY 
1657 01005£, 1044.:.& RSUFCA 
1658 010060 lO't't'h M1Nlf8C ISt:T BYTE COUNT TO HIN S FOUR 
1659 010062 lO't't~O RLAU 

. ~-··· -..-·~ ... 1660 Ol006't 10'1'tU .. TSTCUR ITEST CONTROLLER READY 
1661 010066 lO't'tllO ttLT tERROR, CONTAOLLER 010 NOT GO READY 
1662 010070 023H7 01 .. 556 Ol4722 CMP wBUf,RBUFlwERE tST 2 ByTCS wRITTtt~ ND RCAD OK? 
1663 010076 001'101 BEQ .ti+ HES 
166't OlOHHl 1041tllO HLT IEIUIOR OATA WRlTTEN NOT : ATA READ 
1665 010102 023H1 Ollt560 01'+72\ CMP WBUFt2.RBUF•2 IWEKE 2NO 2 BYTES WR TTEN AND READ OK? 
1666 010110 OOl'llll BEQ .... nts 
1667 010112 l04'tUO HLT t(HkOR, DATA WRITTEN NOT = DATA READ 
lot.A 010114 011100 170710 HOV &MTO,RO IGET CRC 
1(.69 0101<?0 0111111 170706 HOV Gll1TROtR1 !GET l.PC ERROR 
u.10 010124 0'12700 177000 BIC #117000,RO lffASK CRC 
1671 0101~0 O'l27U1 117000 OIC "177000 ,Rl &MASK 1..PC ERROR 
1672 010134 0014Ul BEQ .... 
lbl! 010136 104'100 HLT IERRORo LPC NOT : 0 
1074 010140 0200.H 001072, CHP Ro.cRCWRT 
1675 010l't't OOl'tlll B£Q .+4 
1676 0101'16 lO't'tUO HLT tERROR CRC WRITTEN NOT 11 C c; C::AlCULATED 
1671 010150 lO'l't'IQ HINllJC ISET BYTE COUNT TO MIN S ON£ 
1678 010152 10•1'1->0 SPAClB 
1679 01015't l04'1Ult TSTCIJR &TE.ST CONTROl.LlR READY 
16bO 010156 lO't'tUO HLT l[RROR, CONTROLLER DIO NOT GO READY 
161H 010160 1044 ... MHl'IBC !SET BYTE COUNT TO HIN S fOUR 
lo82 ·010102 10•14.:>6 RUIJFCA 
1683 01016't 052111 040000 H061t0 BIS # .. 0000 t ilHRO &ENABLE lPC READ 
1084 010112 1Gii4<:!Q RlAO 
1685 010174 lO'l'IO'f TSTCUR !TEST CONTROLL~R REAOY 
16116 Ol017b lOlt'IUO HLT lEMROR 0 CONTROLLER DJO NOT 60 READY 
1687 010200 0111uo 17062 .. HOV iMTDtRO 
U.08 010204 0'127110 177000 IHC #177QOOeRO 
1689 010210 0200.:>l 001072 CHP Ro,cRcwRT 
16'JO 010214 001'tlll l!C:Q .+4 
lb'll 01021& 104'tlJ0 Ill. T ttRRORt LPC NOTa=CRC 
1692 010220 0050.H 001072 CLR CRCWRT 
1693 010224 005077 170602 CLR ifHllD ICNABl.E CRC READ 
11 .. 94 01ono 0321.:>1 041\000 171678 flH 1140000tSR llS SW 14 SET? 
1695 010236 001005 &NE .+14 
16% Ol(l2't0 10!i2·H OOlOlf'l INCB TlMP l+l TO DATA PATTERN 
1691 0l(l2't4 00144.12 lllQ Tf111T 
t6'J6 010246 0001.H 007576 .JMP CRCTl 
1699 •••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 
1700 tTCST TIMER IDIT 151 TO DE C011PLI11£NTING 
1701 010252 10'141i2 THRT; SCOPE 
1702 01025\ 00';000 CLR RO 
1103 010256 005111 170550 TST @MTRD 
1701f lll0262 lOOOIU OPL .+10 
1705 010264 llOS2ll0 INC RO tDELAY LONG TIME 
1706 010<?66 0013l3 ar.£ ••lO ' 1707 010270 lO't41JO HLT I ERROR, THIER CBIT UJ NEV ft 1110 
1706 010272 OOSOLO CLR Ro 
170'.l 01021'f 005717 170532 TST iill1TRD 
1710 010300 100'1113 llHI .+10 



of'llAIN. f'llACRO V06•03 05-NOV•llf 12'3' PUE 1•30 

1111 .0103112 0052110 INC RO 
1712 Ol0301f 001313 BNE o•lll 
17U 010306 lOlllfllO HLT IERROR, TIMER CBIT 15, NEV R at 
17111 ••••• f'llANUAL INTEHVENTION TESTS •••• 
1715 •••••••••••••••••••••••••••••••••••••••••••••••••• • •••••••••••••••••••• 
1716 I . -----~---··--· .. ,,..~.·-·-· 1717 010310 ll)lilfH PWRCLR 
1718 010312 oo5o.l' 0010lf2 CLR lflllTNfL 
1719 010316 10ltljU2 SCOPE: 
1720 010320 llllflfA'.'t REWllllO 
1721 010322 10lilfh TSTCUR !TEST CONTROLLER READY 
1722 0103211 101111110 HLT IEHRORt CONTROLLER DID NOJ .. 6.!LllEADY 
172:! 010326 (1327.H OOlf 000 177570 BIT Hllooo.sR 
172'+ 0103311 00llf1i2 0£0 .+6 
1725 010336 0001.:.1 01130 .. JMP TST£ND 
1126 0103'*2 0127V2 013lll't MDV lil1SG~1Rll 
1727 0103'+6 1041fl2 PRTMSG tPRINT ltESSAGE JN ilR2 
1728 010350 0000110 llALT IWAIT FOR OPERATOR TO CONT NU£ 
1729 010352 0321.;;1 00'1-000 117570 en Hlfooo.sR UNH181T TESTS? 
1730 010360 OOHllil: ij(Q .+6 &NO 
1731 010362 00.01.H OlHOlf JMP TS TEND Hf.$ 
1132 •••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 
1733 1TEST UNIT SELECT SWITCH 
17311 010366 Ol37UO 001106 MOV TCSL,RO 
1735 01o:n2 0!27110 002000 BIT H2ooo.Ro SIS TESTED UNIT IN MOS SIG SELECT ADDRESSES 
1736 01()376 001013 BN( USSt IYES 
17.H 010'100 00t>Ot7 170416 CLR @MTC tNO 
1736 01040'1 1127.H 000060 013276 MOVB llLO,MSGlf+16 
1739 010'112 0127.H 002()00 001132 MOV #2000 0 USLt:N 
17'+0 01011~0. ooso.H 0010'1'1 CLR TEMP 
17'11 01042'• OOO'lh BR USS 
1742 010lf26 11'17.H 0000611 otU76 USS11 MOVB H61f,MSGlf+l6 
1743 Q10lf31f 012711 002000 170360 MOV #2000,il11TC 
174'1 0104'+2 0121:..r 00'1000 001132 MOV 1140oO,USLCN 
17'l!5 010'150 OU7·H -002000 0010'+lf MOV 112000, TEMP 
17'16 0101156 0127112 013260 UHi .MOV llMSG'l:tA2 
1747 010'162 101f'll2 PRfMSG tPfU~T MUSAG[ IN Ra 
1711! 1HO'l61f 0000\Jll HALT 
17119 OlOlf66 101ilfll2 SCOPE 
1700 010'l70 013N7 00101f'I 17032li MOV TEMP, ii!MTC I SE4-f.CT UNIT 
1751 010'l76 032111 000100 . 17tl31'1 BlT #l001iMTStJS SELECT REMOTE SET 
1752 01050'+ 0010111 BN( ,+If 
1753 010506 lO'l'IVO HLT I ERROR, PROPER UNJT NOT SE £CT£Q 
175'l 010!.10 105711 170306 TSTB @ltTC 
1755 01051" 100401 t!Ml .... 
1756 010516 101J4V0 ULT I ERROR, CU REAOY NOJ SETt S UNIT SELECTED? 
1757 010520 0!.21'11 0000110 170272 an H'*o.arns 
1756 010526 001ou1 UN[ .+'+ 
1759 010530 1M4CIO HLT 1ERROR 1 BOT AND TUR NOT SE • IS UNIT ON LINC I A 
1760 010.532 1(11flj(l2 SCOPE 
1761 010534 1052-'7 013276 lNCB MSGl!<tl6 !INCREMENT UNIT # '· . 
1762 ·01051fG 1052.:.1 001 Olf5 lNCB TEMP+l 
1763 Ot05i!lf U237H OUU32 001041t CMP USL£N1TEMP !DONE ALL UNITS? 
t76'l 010552 fl01$'11 HNE USS INO 
1765 a TEST ONLINE•OFFLXNE SWlTCH 
1766 010551f lOl!lflJ2 SCOPf. 
17671 010556 1137U0 001107 MOVB TCSL+ltRO 



11&8 01056? 
1769 010566 
1170 010!>72 
1711 010576 
1772 01060" 
1'113 010610 
177" 010612 
1775 0106l'l 
1776 010£16 
1777 0101>20 
1778 010626 
1779 01()630 
1760 
1781 
1782 010632 
1763 0166'10 
178'1 01064'~ 
1785 010646 
1786 016650 
1787 010652 
17116 010654 
1769 010662 
1790 01066'1 
17':11 
1792 
1793 01()666 
179'+ 0Ui670 
1795 010674 
1796 010700 
1797 01C702 
1798 010704 
1799 010706 
1600 010711~ 
1601 010711+ 
1802 
1803 010716 
1804 010722 
1805 010724 
1806 
1807 
1808 010726 

· 1809 010730 
1810 Olfl736 
1811 010742 
1612 01074" 
1613 010746 
ttH'l 010750 
1615 010752 
181.6 01075'1 
1617 010756 
1818 010764 
1619 010766 
1020 010710 
1621 010772 
ia.n 011000 
1823 011002 
162'1 OllOO'l . 

0327UO 
05271>0 
0100.H 
1137.)7 
0127Ui! 
iolfi+12 
oooouo 
lOlf'lU2 
lO'llf,)i! 
032771 
001'1Ul 
JO't'lUO 

U37H 
0127U2 
10'l't12 
oooouo 
10'1402 
10'1'1.)2 
032111 
OOlOUl 
10'1'liJO 

104'lUZ 
0050.11 
005071 
10'14"" 
10441J't 
lO'l'tUQ 
005111 
lOO'tUl 
lO'l'IUO 

005717 
100'+111 
104'11>0 

lO'llfU2 
1137.11 
0127U2 
1011•u2 
oooouo 
l0'14H 
104'1.H 
l04'1U'f 
104'11JO 
032711 
001ou1 
1011'100 
1(1't'IU2 
013711 
1011111J .. 
lO'l'IUO 
U32111 

000017 
000060 
001044 
0010'+4+ 013336 
oiH20 

000100 170172 

0010'+'+ OU412 
01n12 

170130 
170126 

170110 

170076 

OOlO'lq 013700 
013525 

000100 170034 

001112 170022 

000100 p11006 

#17,RO 
1160,RO 
R01TEMP 
TEMP1f1SG5+16 
llMSG5 1 R2 

---·-.. ·- ----·~·---- -·¥·~·-··· --~---· 

en 
ets 
HOV 
HOVB 
HOV 
PRTMSG 
HALT 
SCOPE 
SELECT 
SIT 
B(Q 
HLT IERROR, SELECT Rtf\OTE SETt UNIT.-NO.f OFF•LINE 

•••••••••••••••••••••••••••••••••••••••••••••••••• 
JTt:ST WRITE LOCK swnctt 

MOV6 TEMP,MSG6+100 
MOii llMSG61R2 
PRTMSG 
HALT 
SCOPE 

tPRINT MESSAGE IN R2 

tlS WRITE LOCK SEJ? 
UES 

••••••••••••••••••••• 

SELECT 
l:IIT 
BNE 
Ht.T lERRORt WRL cen 2• NOT SE WITH WRITE LOCK RING 

•••••••••••••••••••••••••••••••••••••••••••••••••• 
tJCST WRITC WlJH WRIT£ LOCI( RI.NG REMOVED TO CAUSE 
. SCOPE . . 

••••••••••••••••••••• LLEGAL·toMtlAND 

. CLR iil6C 
CLR iCA 
WRITE 
TSTCUR 
HLT 
TST 
61'11 
HL t 

TST 
fiMI 
HLT 

iilMTC .... 
IT£ST CONTROLLER READY 
ICt<ROR, CONTROLLER 010 NOT GO READY 

I 
IERROK CBIT 15l NOT SET AF ER WRITE WITH WRITE L 

IERRORt ILLEGAL COMMAND 16 T 151 NOT SET AFTER W 
•••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• tTESJ OFFLINE FUNCTION JO S£J UNIT OFFLIN[ ANO REW NO TO 80T 

SCOPE 
MuVB lEMPtKSG7+155 
HOV llKSG7 tft2 
PHTMSG 
HALT 
PWRCLR 
SELECT 
TSTCUR 

ll100tilMTS , ... 

tPRINT M£$SAG£ JN R2 

1TEST CONTR0LL£R RtADY 
!ERROR, CONTROLLER DID NOJ 60 READY ULT 

IHT 
BN£ 
HLT 
SCOPC: 

lERRORo UNIT O NOT ON 1,.INE OFF SOT 

MOV 
TSTCUR 
HLT 
BIT 

tGO OFFLINE 
!TEST CONTROLLER READY 
IEl<ROR, CONTROLLER 010 NOT GO READY 



1825 
1826 
1827 
ia2a 
1629 
1830 
1831 
1S32 
11\33 
183'1 

011 o l2 o01 1Hll 
01101tl lOlflHIO 

183!> 

011016 
011020 
011026 
Ollo32 
01103'+ 

11\36 011036 
111.n 0110't2 
1636 ouo••lf 
1839 01lO't6 
lll'lo OU052 
18'11 OHu6o 
16'12 011062 
18'!3 011066 
18'tlj 011070 
16115 011072 
16'*6 011074 
l&lf7 011076 
181+8 011100 
16'19 01110& 
1650 011110 
1651 011112 
1652 Olllllf 
1853 011122 
1651f 01l121f 
1855 011126 
1651; 011130 
1851 0111l2 
1656 011 t31f 
1659 011136 
16i.O OllllfO 
1661 Ollllf2 
1862 011 ll!lf 
1863 (111152 
11164 011151f 
J865 61ll!:i6 
1866 011162 
Hl67 011161j 
16f.8 011166 
1869 011170 
1870 ()11176 
1671 Olt200 
1672 llU202 
1873 01120'+ 
167'1 011206 
1875 011212 
1676 01121'1 
Ul77 011216 
1676 011220 
1679 011222 
1880 01122'+ 
1661 011232 

10liljU2 
1137"7 
012102 
l04'tJ.2 
oooouo 

012742 
1011'112 
0000110 
0052~7 
032P 1 
001()~2 
6127112 
l0111tl a 
1041102 
1041f ~2 
1 ()ltljlllj 

101tlfv0 
01nn 
10'14~ .. 
l()'l 11 ! & 
00:;0110 
0.22771 
003()115 
oor.200 
001'1115 
000711 
oooouo 
000'1\ll 
1011'1110 
lOll'IUlt 
1044110 
032717 
0010111 
1044t0 
OG5711 
1004111 
101111110 
10111ti't 
o3?.711 
OOl'IUl 
1041f00 
104'1112 
OOO'lll 1 
0121va 
10lj'l12 
101t'lli2 
101111~2 
104'10'1 
1044110 
012717 
10'1'11l'f 

0010.... 01'+01'+ 
013776 

Ql4057 

001042 
000002 177!10 

014201 

171756 167716 

01'1560 16170'+ 
OOZ.LIO} 

OOitOOO 167£tt6 

16761fO 

OOlfOOO 167622 

01421f7 

171756 167572 

8EQ 
Hl.T 

.... 
IRC·SET UNtT 
SCOPE. . 

&URORt SELR C81'f 6t NOT C EARED Q\' OfFLINf; COP!" 

MOV8 T£KPtfltSG8tU 
HOV llMSG6tR2 
pRTMSG lfRINT l'tESSAGE IN "2 
HALT ----· 

••••••••••••••••••••••••••••••••••••••••••••••••• T£ST BUS GHANT LAT£ lBIT 1U toi:1 - --~..:...,_ 
••••••••••••••••••••• 

HALT PRoC£SSOR DURING AN NPR S£QU£NC£ 
MOV fjMSG9,R2 
PRTMSG 
HALT 
INC 
an 
ON£ 
MOV 
PRTMSG 
SCOP[ 
SELECT 
TSTCUR 
HLT 
MOV 
wSUFCA 
wRIT£ 
CLR 
CMP 

(tf..T~ 
INC 
8[Q 

8Gll1 

SR 
HALT 
BR 
HLT 
TSTCUR 
HLT 
an 
0N£ 
ttLT 
TST 
OMI 
HLT 
PwRCLR 
on 
8£0 
HLT 
SCOPE 
BR 
MOV 
PRTMSG 
SCOPE. 
StLECT 
TSTCUlt 
HLT 
MOV 
WttUFCA 

TMTNFL 
#2,SR 
BGLJ 
lfMSG10tR2 

11-111 •• aec 

RO 
llW8uF+2t-iCA 
.+10 
RO 
.+10 
··14 .... 

il'ITC .... 
#'I0001i"TS .... 
TSTrNO 
liMSGll tR2 

&PRINT MESSAGE It.I R2 

ePRltH M£SSAGE IN Ra 

tTEST CONTROLLER R£A0Y 
!ERROR, CONTROLLER DJO NOT 60 READ\' 

!WAIT FOR NPR SEQUENCE TO START 

!CAUSE BGL.• WAil FOR C NTINUE 

!ERROR, CA 010 NOT INC EHENT ON WRITE co"""N 

fERROR~- TU DID NOT GO EADY 

IE:RRORt BGL DID NOT SE ERROR STATUS 

tERROR, POW~R CLEAR DI N•T CLEAR 6GL CBIT 11 

IPRINT MESSAGE IN R2 

!TEST CONTROLL£R REAO\' 
tERROR, CONTROLLER 010 NOT GO READY 



.fllAINo f1ACRq V06•03 05·N0\/•71t l2l39 PA3E 1•33 

1662 OU.231t oooouo HALT 
1663 011236 101t1tlo lilRITE 
HI tilt 011240 0002'10 NOP 
1665 011242 0002'+0 NGP 
1666 0112'14 032711 OO'tOOO 1675't6 61T 14000tiif1TS 
1667 011252 0010111 ON£ !+It 
1668 011251t 1Q'lltu0 tiLT 1£RR0Rt 8GL tBIT llt NOJ•l 
1869 011256 0057/7. 16l5't0 TST if1TC 
1690 011262 lOO<tUl 0111 .... 
1691 011264 10'l'lu0 llLT IERROR1 BGL 010 NOT SE &:RROR •TATUS 
1092 011266 10'14 l't PwRCLR 
1693 011270 032717 0011000 167522 on #4000tiHTS 
169't ()11276 00l'tli1 UEQ' .... 
1695 011300 lOlf 'IUO HLI '£RRORt pOWER Ct.EAR DJON•T CLEAR 8GL f8IT 11t 
1696 011302 lOlt'ILl SCOPE 
1&':17 18Et.L ON PASS COl'IPLETE 
111911 Olll04 01:.!7Uii! 01115't1 TSTENOl 110\/ #f1SG13,R2 
1699 011310 10114U PHTMSG !PRINT f1£SSAGE JN R2 
l'il 00 011312 1o52H Olll551t rn<;e l'ISG13t13 
1901 011316 121!7.ll 000072 014551t CMPB 1172.HSGtlltU 
1902 Oll-~211 0010<.:i HNE BELL 
1903 011326 1127~7 000060 011t551t MOVfl 1160.l'ISG13+13 
l '30'1 01131'1 1052H 014553 INCB ttSG13+12 
1%5 011HO 1227~7 000072 01'+553 CMPO #72 ,MSGUtl2 
1906 0113'16 00101'* BNE BELL 
1907 011350 1127J1 000060 011t5lU MOV!l ll60.MSG13tl~ 
1908 Ol135t. l0!>2H 014552 INCB MSG13+11 
1909 011362 1227H 000072 01'+552 CMPB ll72 4 MSG13+U 
l'Ho 011370 001ov$ ttM: Bt:Ll 
1911 011372 11;>7H 000060 011+552 l'IOV8 1160.MSGUtU 
l'H2 Oll'tOO .105711 167432 8EL.Lf TSTR ii1TCSH 
1913 OUllO't 100315 6PL .... 
191'1 0111106 012717 000207 167'!20 MO\/ 11207,iilTOBR 
1915 0114111 0050110 CLR RQ 
1916 Oll<tl6 Oo!>21JO INC RO 
1917 0111120 001316 BNE .-2 
1916 0111122 lOll'lu't TSTCUR tTESt CONTROLLER READY 
1'H9 ()l1421t 1()'14IJ0 ttl T tERROR, CONTROLLER, 010 NOT GO READY 
1920 0111126 10'11!-''* REWINO 
1"21 011430 l041flJ4 TSTCUR I Tt.!iT C0NTROU.£R READY 
1922 01111.\2 lOltllu(I ULT IE~ROR, CONTROLLER 010 NOT GO READY 
1923 OU4:S'l 101111:.io WAITTH 
19211 011'136 0002'10 NOP 
1925 01111110 10'111=>0 WAITTR 
1926 01llf42 1011•1(1() ULT IEKRORt TAPE UNIT RCAO 010 NOT 60 SET 
1927 OU'i'llf 0001H OOU50 .JMP BEGIN !GO JO START Of T£ST 
19211 
1929 , .... SUBROUT1NU •••• 
1930 
1931 •••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 
1932 1lLLEGAL TAPE INTERRUPT SOBROOTIN£ 
1933 0111150 Ol37H OOlO'tlt 001050 fllTTRPI 110V T£f1P1T£f'IPS !SAVE T£f'lp 
l93CI 11111156 0137~1 000036 001011& 110\/ 36,TCHPP 1STOR£ TRAP PRIORITY 
1935 011116't 0127H 000340 000036 fo!O\f #31tOo36 IMAl(E TRAP PRIORITY 1 
1936 011472 0116H OOlO'lll MOV OISP 1 T£MP ITLMP CONTAINS PC OF I LEGAL INTERRUPT 
1937 Olllf76 lOlf'IUO ttLT I ERROR, ILLEGAL TAPE I TERRUPT 
1938 011500 0137.;7 001050 00104'l MV T£MPStTCl1P IR£STOR£ T£f1P 



•flAlf .. "~ftO V,06••1 0$•NOV•1tt ,,,,, t'0£ l'!'~'f 

1919 011506 80141 Hl01t6 OHQ3fa ltO\I "'"''··~ .~~~~:=R~R!=A~N~:::~~; 1, ... 0115l':t otoo11a •\'fl 
l<Jlfl 
191+2 .... ., ...• , .... , ....• , .. , .................. ,., ..... ••••••••••••••••••••• 
19'+1 I TRAP ffANOLCf\ . .· .· . . . . • 

'""""-·--·---· 19'+1+ etU516 OU6d 000002 'f4lAP~lff MOV asP,2CSft tPUStt RCTURN ADOflCSS U INTO STAC~ 
1'tt5 OUfl22 lt.27.1.6 000002 . · ' SUB 12,asP ICAf.,COLATC TRAP ll\ISTRU TION AD()Jt£SS 
1h6 OU.526 OU6'+ft ftOV acSP1+.-csP1 tGU T!\AP INSTRUCTION 
19111 OU!i30 Of.2716 105156 AOO flTA9L£'."1Gl+lt00tilSP lCALCULAn: uau: GINTER 
1948 OUUlt OU6Ul M-0\1 tHSPl+,Pt: .... fPOP .STAC1<t GO TQ suaa UTIN£. 
1941:9 011!'>36 oui>ilo TAOL[; PRINT 
t950 OUS41:0 ouo~• $CllPEA 
195.1 Olltilt2 01214:0 CURl$T 
1':152 01151tlf 8121 lit RGSfST. 
195! 01151+6 0122utt RGRTST 
t95't 011550 0122 .. 0 , TOP 
1955 011552 oia~tt $TC6U 
1956 llt155't OU:SllJ ST CWT 
1957 ou~5t. 0123'1/J STCRO 
usa 01is60 ou:a:itt STCEf 
1959 OU5t.2 OUJb't SfCRw 
1960 Ot154't 012.SH STCSF 
1961 011566 012lt#'t srcsa 
1962 Ol15h 0121tllt STCSt. 
t'JU 011572 OUlfll' CAWR 
t96't 01157'+ G12li.>IJ CAAU 
1965 011576 0124'1• BC Ml 
1966 011£00 Olht.it 8CH3 
19£7 .011£02 01241> .. BCl'tlt 
1968 OU601t OUljl't £0FTsT 
1969 811600 0121'46 tSTROy 
1970 0111>1.0 012511, CftCXOR ' 1971 011612 012510 CltCROT 

· 1972 OU6tlf 01ai12 OCTPK'.'f 
un 011616 01261>0 OCTP 
1911t 
1975 .................................. ~··············· ••••••••••••••••••••• nu. aCNTtfteo WITH SYST.£ft TRAP Ut.Lt .... IJ . . . . ' ... 
1917 tPRINf Pc, STATUS lltGJSTER, cOl'iKANt> RtGJST~I.'. l!IYTE COUNT• CURRENT ADORES 
una 011620 otnua 90115' PRINU f\OV HAVE ,JU! . . ... . . 
1979 011£24 uuu MOV fSPt • CR2) 
1980 011624 1621~2 808082 sue 12·• cftai+ 
1981 OU6H 0177412 167162 J\011 iltTS, Ht2 >+ 
19&2 ohu& Ol17U 167160 MDV iflTC, tR'?.)t 
l'>U 011£42 01776!1 1'71!16 flOV i!SC,(42.H 
1 ~&it IU lf.'t6 0177'2 1'11$'t ft.UV i!CA 0 (ll2h 
1985 011652 0177"2 t'7152 filQV ifll01U\U+ 
1<J6f, 01165£ 042712 177040 BIC .lU77.oto• Ul2t 
1961 OH662 01711'2 1671it't KOV iflTRl>. tR2H 

' 1988 011666 0137"'2 0010 .... .flOV t£MfltUUH ( 

1969 011672 81310(2 001072 tlOll ot:wftf. Htat • 
1990 OU61~ unn 111578 02000Q on Sa, #UOOO l T£1T fOft INHSIJT P"JfltT OU . \. 

1991 01170'+ OOlltlll 8£Q o+"t HlllMICH TO PftJNf . 
1'>92 j) 11706 0001111 ltlS Pt '•t1tt1an. f'tTURH to f'Altf I !l£A" 
1!#!13 011710 0127112 OU027 HOV lll'\S61tft2 . . 
19911 01171• 0057.H 001100 l'ST PlllNU 
1995 011720 00lit1J2 8£0 ,+(, 



1996 Olt1H 
1'91 Oil72' 
1998 011730 
1999 uun 
2000 01tno 
2001 011742 
2002 011746 
2003 011750 
2004 iHl75't 
2005 on 156 
2006 011762 
2007 01176'6 
2ooa 011110 
2009 011712 
2010 011176 
2011 01;;000 
2-012 QUOO't 
2013 012dOc6 
201'6 012012 
2015 01201'+ 
2016 012020 
2011 012022 
20Ul (1121126 
2019 012030 
2020 012032 
2021 
2022 
2023 
2021f 
2025 Ol2o!'t 
1026 Ol2olt2 
2027 OUO'l't 
202a 012oso 
2029 012052 
2oso 012054 
26~1 012Cl6D 
2032 012062 
20.U 012010 
203'l 012072 
2035 012074 
2036 012100 
2037 012144 
2034 Ol21Ul 
2039 012112 
2040 812114 
20 .. 1 . 
2042 
2&43 
20 .. lf 
20lt5 
2046 
#'047 
20'+& 

0121ua OUl'tl 
Uli4U 
oosa~l eouoo 
otnut 40113\ 
1011 .. ~6 
OU7112 001136 
lO!i'lb6. 
o:u1ua oou .. o 
l041f<l6 
ou1u2 0011't2 
104'*~' 
0137h2 0011lflf 
10 .... .,, 
0137112. OOU't6 
10't1t:.r. 
01;!ilU2 001150 
10'* .. ~' 
OU7112 OOU!i2 
10l;lf;l6 
0137112 OOU5lf 
lO'•'t=>i 
00!.7.H 117510 
100011• 
oooouo 
0002111 

o52U1 Olf ODllO 
OOlOlll 
OU6H 001102 
00021if 
0226U6 
•061~1 H10lf2 
801 .. l:> 
0327 ,, 002000 
llOli+H 
10'llfillf 
on1112 OOl020 
012706 800001 
0127Utt aouoo 
104'tll6 
10lf'tUO 
000111 166762 

2049 012120 0137ll2 001022 
2oso 012124 0121us oooaoo 
2os1 ouue n2111• ooooos 
2052 0121s1t· 101t1t116 

11rs19 

•&6Uet 

..av lf"8Cjltfl2 
Pftf14SG f PftJNT ttESSAGE l~ 

~· iNC . PRlHU 
f'OV SAV(,R2 
PllTOCf 
140V SAllEt21ft2· . ' . 
PRTt>Cf ---~ ·----·-----·-~-···--:---~ ..... -.. - -
l'IOV $AVEtlf,R2 
PRTOCl 
HOV SAVEt&,R2 
PllTOCT 
HOV SAVH10.,R2 ·~--.......:-.-......:-· _.......,. 

PRTOCT 
ttov SAVEt1'hR2 
PkTOCf 
HOV SAVf:tllftft2 
PlHoCT 
MOV SAVE"t1f.,R2 
PRTOCT 
ttuv SAVH20tR2 
t'iHOCT 
TST SR fCH£CK SR f°" HALT SWlfCH 
6PL ..... 
UAll IHALT otJ £RROR uP 
RTS PC ff;l(lf 

......................................................................... 
tE .. TER£0 WITH SYSTfM TRAP CALL(SCOPt• . . . . ' 
1SCOP£ LOOP FOR EACH T£ST . . 
SCOPCAC 8lT 11lfoooo,SR tltsl SR FOR .SCOPE 

UN( SCOPEB I YES SCOPE 
HOV AISP,RETURN tSA\ft SCOPt R£TUftN poi TER 
RlS PC IR(lUltN JNllN(•NtxT T[ST . 

SCOP£8t Cl'P tSPtt.SP IREPQSITIOH TH STACK 
TST TftTNFL · I IS PROGRMt IN TAPE HO lON TESTS? 
O(Q SCPl'f INO, Rt'.TUR,. f(J BEGINlN . Of T£ST -
BIT #2000tiMTS Ht.ST f.OJ STATUS .. 
BEO SCPRT •Rt:lUKN IF NOT AT COT 
R£WINO . 
HOV MTS,R2 lS£l£Cf STATUS R£61STC 
tlOV fll tA3 U1ASl< TUR an . 
MO!/ uoo.M ISt.f UP OEl.AY 
TS TAGS 
HLT 

SC'°RTI J~P 
l(RftoR. UNIT 010 HOT R WINO 

iREfURN •SCOPE ft£TURN . ..... ~ .•...•.........•.........................•. ··•····•···•········· . 
atNl£R£0 WITH SYSt£M TRAP CAl.l.fJSTCURl , 

t lCSJ CONTIU>Lt.tR RCAOY SUUROUTINE 
I A8GUEMENTSf . . 
• . rxn TO RETUftN lf TUIEt>UT 
j PH lO RtTUltN +:t If 11101 Tlf1tOUT 

f;URTSH MOV 
l"IOV 
MUV 
lSJPGS 

MTC.R2 
N2001R! 
fl5tA't 

tSEL£CT COMHANO l£6JST ft 
O\ASI( CUil BIT . . 
IS(f Uf' ()£~.Al 
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IOH Ol2U6 OHH7 IHI ft t£1fll 
20n oiuu 062116 .000882 ADO 12.~sP tlNCRfKErn 'fACf( t-OJNT " 
2055 0121'!'t 0002u1 tft'S PC u:inr ·· 
2056 
2051 •••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 
2068 t£Nl£RCO. wntt S'f$T£M TRAP CALLtWAITfRt . 

~ ... --~·--- ~-- 2059 . ITCS'f 'fAPt; W.H l\EAOV SU8ROUTINf: 
2060 •ARGU11ENTSa . . _ 
21161 t EXIT TO RtTU~ t2 If NOT TJtff;OUf 
t062 • cxn TO R£TUltN ., T ll'l£0UT - - .... 
2061 012l.'t6 01nua 001020 ntftOl'l 11ov tHS.lt2. tSt,;Lt:Ct STATUS REGHT[ 
206't uuu OU7'1S 000001 110\1 u.n 111ASt< TUR an 
20E.5 012156 0127v't 000010 11011 1110 .ft .. tStT OP OEUY 
21)f.6 0121'2 104't'1i TSTRGS 
l!067 Olali't 000201 RTS PC ttl<IT 
2068 G12lfi6 0427U 000002 AOO 12,i.sp t lf4CREtU:tff STACI< POINf ft 
2069 01202 0002u1 RIS PC tUH -- ..... 
2011) 

., 

UH , .•.•.•..•...•.•.............• , ....•.............• ••••••••••••••••••••• 2072 tUT£ftt0 \illtt SYSTrft TRAP CALLHSTRGR & TSlRGSl .. 
2015_ . · 1t£ST REGISTER BHU>t SUBRoUTJN£ . 
2014 tARGU(MtNTSI.. .. .. 
2075 • R2: AOOfRSS of REGISTER 
2076 ' R3= HAS~ FOR Bltf$) To at TESTED 
2077 • R't= It OF SECONDS TO TIH[OUT 
2078 ' cxn YO REl'URN IF llHtOUT 
2079 I EXIT TO R~TURN +e IF NOT TJHEOUI 
2080 Ol217't 012ur 000,.041 .. ~ ... ~ RGSTSfl BIS ... oo.rsntl tSETUP f!lR BIT sn JES 
20111 0\2202 OOO'tlll BR TST9 
21)e2 01220-'t Olt27~7 OOO'tOO 0122i" lt&RlST& OU: !tltQl>t JSTI,. lSEJUP f'Oft llJT C:l.~AR l Sf 
2063 012212 0050116 ySflll Cl.ft fl5 
208'+ 012214 HUUS Ult QR2,R:t ........ 
208tl &1.2216 &ohllS TSTlN& au TstL ll.OOP If TEST N[GITIVE 
2066 1112220 86l!71' 000002 AOl.l tt2,;lSP HNCkEl'IENt STACK flOJNl R 
20&7 1>1222it 0002u7 RTS PC tEXlT . 
20118 012226 0052115 TSTLI lNC Ri. 
2089 012230 001.3/l 8Nt TSTB+2 tRETRY.If LOOP COUNTER NOT ltRO 
2090 01?232 0055111t Ot:C ,. .. 
2091 012234 0013i>6 &NE TStB tSJART LOOP ovtft JF NO ltAIUl'tllN Tl~ 
2092 012236 0002u1 ltTS PC 1£l1r · · 
2093 
209it •••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 
2095 u:NTtRCO. WlT!i S'fSTrM lA.\P ·. CA&.Lf PRfttSG> 
2096 aKov A001t£SS Of ft£SSA6£ TO R£«ilSTElt 2 
2097 t HIEff PR lNl f1.t.SSAG£ . 
209-& 0122 .. 0 1<t2ll1 000171 l6H10 fOPI. 8IC8 11111.arcsKaCLft JNT fLAG 
2099 01221t6 U22~7 012110 . l'\0116 CR2l+etOHK IHQllE !ft EOf!I ftARl<ER 
2100 IU2252 1212~1 012110 TOPll C~PB iR2.(0KK JCOMPARE FOR tOK 
2101 012256 00101.11 8NE .+ .. tNO 
2102 012264 0002t.7 tlTS J>.c t 'flS , EX IT 
2103 012262 1212"1 000100 C"PB ift2 ..... 
2104 012266 OtU4Vlt BEQ TOP~ 

2105 012210 U22H 001016 1'40!18 4R2t+.CHAR lPRlNJ flESSAGE CHARACT ft 
2106 Ol227't 10'14bO f'RTOUT 
2107 01221' 00070S dR TOPI JBRANCH BACK 
hoe OlUOO 1121~1 000215 ~fllOU TOP2i l'lOVB #21!.>tCHAR JSE~O CARRIAGE R[TURN 
2109 012306 lOit .. t>O pRlOUt 
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2110 012310 112H1 000212 001076 ftOVB nu.CHAR tSENO LINE FE£0 
2111 01231, 10ftll&O PR TOUT 
2112 012320 0052u2 INC R2 llNCRl'ITN R2 
2113 012322 0001:i5 BR TOP1 INO [Ol'h SO LOOP 
2114 
2115 •.............••.•........•..•........ , ........... ••••••••••••••••••••• 

'' --·-·· - " __ _. - 2116 cENTEREO WITH SYSTfM TRAP CALLS(PWRCLRt WR1T£ 1 REA • WR£0Ft REWINDt 
2117 1SpACEf, SpACEO. SELECT. WBUfCA, RBUFCA, ec-1, ec • • ec-11, TST£0F1 
2116 cCOMMONLY OSLO MOVE ANO Bil JNSTRUCTJONS 
2119 012324 012111 01!)000 166"70 $TCB12: MOY uoooo,au1rc - .. ___ ._ 
2120 012332 00021.11 IHS PC 1£.XIT 
2121 012334 013777 001116 166460 STCWH MOii JCWJ,iil1HC 
2122 012H2 000201 RJS PC IEXlT 
2123 0123114 013711 001114 - 1661t!>O STCRO: Ml/ TCHp,iill"ITC 
212'+ 012352 000201 HTS PC u:xn 
2125 01235'+ 013717 001120 166i+'t0 STCEF1 MOV TCWFtiill"ITC 
2126 01"362 000~117 RTS PC !EXIT 
2127 01236'+ 013711 001130 ,166'+30 STCRWS MOV TCRW,il"ITC 
2126 012372 0002111 HTS PC u:xu 
2129 012.5711 OH111 001122 166'+20 STCSF: - MOV TCSf,iHTC 
2130 012'+02 000201 RTS PC u:xn 
21.H Ol2'+0'J 013 711 00112'J 166'1 lCI STCSB; MOV TCRSoGIHTC 
?.132 012'113 000201 RJS PC 1£XIT 
2133 0124 l'J 01'.3111 001106 t61>1t00 STCSL; HOV TCSL ,GIHTC 
213'1 012'+ 22 0002u7 HTS PC !EXIT 
2135 012'+211 012717 01'+556 16631'+ cAwB: 'MOV llW8UftGICA 
2136 012'+32 000201 RTS PC 1£XIT 
2137 012'+34 012111 01'J722 16636.'+ CARBl HOV llRIJUftiCA 
2138 012'+'12 OOIJ:!lJ 1 RTS PC IEXIT 
2139 01?'1'+11 012717 171777 166352 ac111: MOV #•l,iil8C 
21 110 012'152 0002u1 !HS PC u:xn 
21'1 l 012'15'1 012771 177775 '1663'12 BCM3: MOV 11•3,GIBC ' 
21'12 012462 000201 RTS PC u:x1r 
21'13 012%4 012111 177774 1£6332 8Cl14 a MOii ll•'t, ilBC 
21'+'1 012'+72 (i002ll1 RTS PC !EXIT 
21'+5 012'17'+ 032711 O'JOOOO 166316 EOFTsn en 111+0000,attrs 
21'+6 012502 0002u7 RTS PC IEXIT 
21'17 
21'16 •••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 
21119 IENTEJlt:O WITH S)'Sl£M TRAP CALLIXCLOfO 
2150 1XPR ~o wlltt ~1. SAVE RESULT IN RI 
2151 0125114 0101115 CRCXOR: MOii R1,R3 
2152 012506 Oll oou SIC RO,Rl 
2153 012510 0'+03UO UlC R3tll0 
215'+ 012512 0500U1 BIS ROtlH 
2155 012511t 0002117 RTS PC tEXIT 
2156 
2157 , ..........................................•.•...• ••••••••••••••••••••• 
2156 1CNT£RlO WITH SYSltM TRAP CALLIROTCMP) 
2159 1SlMULATE CRC ROTATE, IF Cffl GOES TO l COMPLEffEHT t0e6t AHO 71 
2160 012516 0427UO 171000 CRCROfl OlC 11177000,RO 
21.:.1 ()12522 006000 f<OR RO 
2162 01252'+ 1030U ace CRCRl IND EXIT 
2163 012526 os21uo OOOltOO llI S #'+OOtftO IMAl<E 8111=1 
216'+ 012532 01oou1 MO\/ RO,Rl 
2165 01253'+ 01127ul 0000711 SIC #7'+,Rl 
21t.6 0125110 0051110 COM RO 
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2167 0125't2 01127110 000703 IUC #J03tRO 
2168 0125't6 0501UO BIS RltRO IRCCOMBINE CO"PLCMENTt .ans 
216, 012550 0002117 CRCRU RTS PC 1cxn 
2170 
2171 •..............•.......•........•..... , ..........• ••••••••••••••••••••• 
2172 l[Nl(R(O WITH SYSl[M TRAP CALLCPRTOCfl . 

___ _,.. _____ ..... 
2173 1PRlNT octAL VALUE IN REGISIER2 ---~-··---····~ ..... ------·· ·------- . 

217'1 012552 0127.H 000060 001076 OCTPiHl MOii ll•o,CHAR llNl{lALIZE 2ST NUMBER AS O 
2115 012560 00&71.12 TST R2 IIS VALUE POSITIVE 
2176 012562 10001.15 llPL OCTt I YES PRINT 0 
21H 012561t Ol27j7 000061 001076 MOV 11•1,CHAR INO PRINT 1 
2178 012572 lOll'lbO OCTU PR TOUT ··--· -· 
2179 012571! oouuz ROL R2 
2160 012576 00£.lUi! ROL R2 
2181 012600 0127j7 177173 00107'* MOii 11•5,0CT ICOUtH 5 DIGITS 
2162 ()12606 0061U2 OCT21 ROL R2 
2163 012610 0061112 ROL R2 
21114 012612 00611Ji! ROL R2 
2165 012611* 0102~7 001076 MOii R2tCHAR &SAVE DIGIT 
2166 012620 01121.:. 7 117170 001076 BlC #l77710tCHARtCLlAR OTHER BITS 
2167 012626 0521~1 000060 001076 BlS #60,CHAR !MAKE ASCII DIGIT 
210/l Ol263't OOl002 ROR R2 
2169 012636 10'111&>0 Pk TOUT 
2190 0126't0 00611>2 ROL 112 
21 'H 0126't2 0052j7 001071t INC OCT 1+1 10 DIGIT COUNT 
2192 Ol2t>'t6 00l3:l1 UN£ OCT:.> &NOT OONE 
2193 tTYPE 2 SPACES 
219'1 012650 01271.12 Oh535 MOV 1111SG12tR2 
2195 01265'1 10111112 PRTl'ISG I PH INT f'IESSAGE IN R2 
2196 012656 00020 7 RTS PC lt::XU 
2197 
21':l8 , ...........................•....................• • •••••••••••••••••••• 
2199 1tNTER£U WITH SYSl£" TRAP CALLCPRTOUTJ 
2200 012660 0327H 020000 177570 0CTP·1 an 1120000,SR 
2201 012666 0011101 BEQ .+ct llNHIBJT PRINTOUT? ( 

2202 012670 000201 RlS PC IYt.S, EXIT 
2203 012672 105711 1661110 TSTB iTCSR INOo PRINT 
220'1 01267£ 10031:) CPL .... IWAIT FOR REAOT 
2205 012700 013717 001076 166126 HOV CHAA,iTOBR&PRlNT 
2206 012706 000201 ltTS PC t£Xll 
2201 012710 000 EOl'\K$ .unc 0 
2208 
2209 , .... KESSJIGES •••• 
2210 
2211 •••••••••••••••••••••••••••••••••••••••••••••••••• • •••••••••••••••••••• 
2212 012711 Olli 100 123 "SGO; ,ASCH 1/iSET SWITCH ltlGJSTlR ACCORDING TO I 

0127U lU!l 121! 0'10 
012717 ti!.S 127 111 
1112722 l''I 103 110 
012725 O'IO 122 105 
012730 1111 111 1<!3 
012733 1<:• 105 122 
012736 O'IO 101 103 
012741 11J5 117 122 
0127'1't 111 .. 111 116 
0127'17 1u1 0110 12'1 
012752 111 0110 
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22U 0127511 111 120 105 .Asen t0P£RATING IN~TKUCllONS ANDiPRESS C NTJNUEl/I 
!)12757 122 101 124 
012762 Ul 116 107 
012765 O'IO 111 116 
012710 1.:.i 1211 l:t2 
012773 1~5 103 1211 
012776 111 117 U6 
013001 ld 0110 101 
01300'I 111> 1011 1011 
013007 li<O 122 105 
013012 ti:3 123 0110. 
013015 t(,5 117 116 
013020 1;,:" 111 116 
013023 1i<5 105 100 

221 .. 
iH3026 0:.>7 
013027 . oa7 100 OitO "S61J .Asen Iii pc STATUS co,. AND 8YTE CA 
013032 O"O 120 103 
013035 O'fO O'iO 0110 
01301+0 OltO 123 1211 
Ol30'l:S 1111 12'1 125 
0130'16 tH Olio OliO 
013051 tv~ 117 115 
013054 1u1 116 1011 
013057 O'IO 1)40 O'IO 
013062 lltil 131 1211 
013065 llJ5 040 0110 
013070 0110 0'10 oito 
013013 1U5 101 040 
Ol307E. O'IO 040 0'10 

2215 013101 1li't 101 124 .Asen IOATA B READ !- TEl'IP CRC CALil/t 
013104 Hl 0'10 102 
013107 O'*O 0'10 122 
OU112 1115 101 104 
013115 O'IO 1111 oi+o 
013120 0 .. 0 O'IO 12'1 
Ot3t23 1u5 115 120 
01312E. O'lO OitO 103 
013131 1.:z 103 O'+O 
013131t 1u.S 101 ll'l 
013137 lLIO 057 

2216 0131111 o::!T 100 Ofl7 "SG21 ,ASCH 11a1• 
2217 013lli4 I)!) 1 100 tit! fl!Sn; .Asen l/iSET SWtl•l IF "ANU~L INTCRVENTI N TEST• 

013l't7 1115 12it O'+O 
013152 1d 127 Oo1 
013155 Obl 075 OE>l 
013160 0'10 111 106 
0131£>3 0'10 115 101 
013166 Uf> 125 101 
013171 tH Olio 111 
0131711 llb t21t 105 
013177 1:<2 126 105 
013202 llf• 12'1 111 
013205 1•1 116 Oi+O 
013210 l"'J 105 123 
013213 1<:* 

2218 0132llt 1110 111 123 .ASCII lilS TO BE BYPASSED + PRESS CONTINU '' 
013217 O'IO 12'1 117 
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013222 otto 102 105 
013225 O'tO 102 Ul 
013230 14!0 101 123 
01323! 1-'! 105 10'1 
013236 O'IO 053 OliO 
0132lil 1-'0 122 105 
Ol32't't td 123 OltO 
0132117 1113 117 116 
013252 1<:1t 111 116 
013255 td 10!'1 057 ·~· 

2219 013260 001 100 123 1'1SG1tl .ASCII •IHELECT UNIT Ot PRESS CONTJNUElt 
013263 1tJ 5 ll't 105 
013266 JU.!i 12'! O'!ll 
013211 1i:5 116 111 
01327't 1"-,. OliO 060 
013277 OZl'I 0'10 120 
013302 122 105 123 
013305 1-'3 otto 103 
Ol33hl U7 116 1211 
013313 lH 116 125 
013316 105 057 

2220 013320 001 100 123 "SG!l1 •ASCII l/iSELECT UNIT 01 QFF•LlNEt PRESS ONTINU£/1 
013323 1u5 llli 105 
013326 1li 5 1211 0110 
013331 1«!1 116 l ll 
0133311 1., .. OllO oi.o 
Oll337 oa .. 0'10 117 
0133112 l(J6 106 Oo5 
IH33'i5 11'1 111 116 
013350 1115 05't 01111 
013353 120 122 105 
013:!56 1:.'.S 123 O'IO '~ 
013361 1u3 117 116 
01336'1 1;t1t 111 116 
013367 1<:5 105 oti7 

2221 013372 0:.1 100 10'1 "SG61 tASCll J/iOISl'IOUNT TAPE1 REl'IOV£ WRITE LOC RIN61 ~OUNT .TAP£1 
013375 111 123 us 
013400 111 125 116 
013li03 1H 040 12li 
Ol3'106 101 12() 105 
013 1111 O!i'l oito 122 
013"1't 1u5 115 117 
013'+\7 l~b 105 0'+0 
01!11122 10t7 122 111 
013'125 t<:" 105 O'IR 
013430 lH 117 103 
01343.S 1H 040 122 
1}13436 lll llb 11)1 
013'1 1U o:i,. 0'10 115 
0134'+4 111 125 116 
013'1'+7 tell 040 124 
OU'l52 1111 120 105 

2222 013'155 1110 123 105 .ASClJ iiSELECT UNIT Ot ON LINC1 PRESS C~ TINUC/I 
!H3460 lH 10!> 103 
tH.3'163 1<-i 040 125 
0131166 116 111 1211 
013'171 O'IO 060 054 
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0Ulf71f (1'10 U.7 116 
013471 o'IO 11'+ 111 
013502 116 105 (15'1 
01350!'1 Q'IO 120 122 
013510 tu 5 123 123 

'•' 013513 Q'IO 103 117 
·~·- ------·- ---··- • --•.-•H" p---- -·-----· 013516 11.6 12'1 lU 

013521 1l.6 125 105 
013524 Ol>1 

2223 013525 0::.1 100 104 MS611 .ASCII UiDIS"OUNf TAPE, REPLACE WRJT£ LO K IUHG• MOUNT TAP£t 
013!'>30 lU 123 115 
013533 Jl1 125 116 ··-··-·--.-'" 
013536 ti!'+ oiio 124 
0135'tl 1111 120 105 
Ol 35'1't o=>'I 040 122 
0135'17 1115 120 ll'I 
013552 1u1 1011 105 
013555 O'IO 127 122 
013560 111 121f ttl5 
1)13563 o'tll 11'1 117 
013566 1u:S 113 0'10 
015571 1;.2 111 116 
<113!Hlf l IJ 1 05't O'IO 
013577 115 117 125 
013602 ur. t21f QllO 
0136()5 1'111 101 J20 
<113610 li15 

2221f OU61l l!JO 115 117 .Asen li"OVE TAPE SHORT DISTANCE FORWARD FROM 80TI 
!ll3614 pa. 105 040 
013617 ·1<:11 101 120 
013622 1 IJl) O'IO 123 
013625 110 117 122 
013630 1.!'t Olio 10'1 
013&33 111 123 1211 
0136!6 1u1 116 103 
0136'11 1oa 040 106 
01361111 111 122 127 
013f,'t1 1111 1l2 10'1 
ill3&52 o'+O 106 122 
01365~ 1!7 115 0'10 
013660 lUi! 117 1211 

222!5 0136C.3 1110 123 105 0 ASCll 1as£LECT UNIT Ot ON LINE. PRESS co TINUEI 
013666 ll'l 105 103 
013671 1<:it Olio 125 
0136711 116 111 1i11 
013677 040 060 05'1 
013702 o'<o 117 116 
013705 O'IO 11'1 111 
013710 Ufa 105 054 
Ol.H13 O'tO 120 122 
013716 11J5 123 123 
013721 Q'IO 103 117 
0137211 llf> 12'! 1l1 
013727 11£ 125 105 

2226 013732 1110 125 116 .ASCII &&UNIT SHOULD 60 OFfLlNE AND REWlN i/t 
013735 111 12'+ 0'10 
0137'10 1<-3 110 117 
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01370 1ii5 Ult tOlt 
01371t6 O'*O 107 117 
013751 o'+O 117 106 
01375ll 106 lllt 111 
013757 11' 105 Olf 0 
013762 llll 116 104 
013765 olfo 122 105 
013770 1.:1 111 116 
013773 1l/'l 100 057 

2227 013776 0::.1 100 123 MSG81 .11sc11 · 1/9StlECT UN.T Ot ON LINEt AT BOT, PRtSS CONTINUE/t 
4ll'I001 1u:> lllt 105 
()l'IOO't 1113 124 QlfO 
0111007 1.::5 116 111 
014012 1'" o4o 060 
0111015 Q::l'l OlfO 117 
01'1020 J.J. i. 0'10 11'1 
01'1023 111 116 105 
Ollf 02f. oao+ 040 JOl 
Ollfo31 1'" olfo 102 
Ollf 034 111 121t 0:>11 
01 11037 o'*O 120 122 
01110'12 1us 123 tl3 
01'10lf5 O'*O 103 117 
01'1050 116 124 111 
01'1053 U6 125 105 
011J056 0::>7 

2228 011f057 0::.1 100 l t1 HSG9l .Asen t/liilJF pROCESSOlt IS A POPU•lt!I, SET SW h1 I 
01'1062 tvt> o4o 120 
0111065 1'2 117 J03 
OllJ070 1115 123 12.~ 

OllfoU 1i, 122 Qlj0 
01'1076 1H 123 O'+O 
01'1101 1111 O'IO 1,0 
01'1104 10'1 120 061 
01'1107 Obl 055 Oblf 
0111112 oo!i 051f 0110 
01'1115 id 105 12'1 
oi4120 O'* O t23 H1 
01'1123 o'+O 061 075 
0111126 0"1 

2229 01'1127 100 111 106 .ASCH lilf ANY OTHER. SET SW tcOt PRESS ONTJNUEl:I 
01 11132 O'IO 101 116 
0111U5 1~1 0'10 117 
01'11140 1i:.'t 110 105 
0141113 1"2 051J o'to 
01'11% 1"5 1()5 124 
01'1151 otto 123 127 
011J151f O'IO 061 015 
01'1157 oi..o O!llt O'tO 
0111162 1~0 122 105 
01'1165 1<'5 123 O'tO 
01'1170 1u~ 117 l16 
01'1173 1i<'t 111 116 
014176 tic~ 1()5 057 

22:50 01'1201 001 100 120 MSGl()S .ASCH 1/iPROCESSOR ~ILL HALT• PRESS CONT NUE/1 
011120'+ 1'2 117 103 
01'1207 tv5 123 123 



.l'IAIN. MAC~O V0,•03 05•NOV•7'+ 12139 PAGE 1•'+3 

0111212 111 122 otto 
0111215 .~, 111 Ult 
01ci220 1 l'l OllO 110 
01ci223 1u1 ll'l 12 .. 
0111226 o:H 0110 120 
01ci211 1.:2 105 t211 
011123'l 1.:5 O'+O 103 
0111237 111 111'> 12'+ 
0142112 111. llb 125 
01112115 tu5 057 

2231 01412'U 051 100 120 MS611; ,ASCII 1/aPROCESSOR WlLL HALT, PUT "£NAB £•HALT• SW ON "HALT•1 
01'1252 1<.!2 117 103 
01'+255 1u:i 123 123 
01'1260 U 7 122 0110 
0111263 O'IO 127 111 
014266 lH ll'l 0110 
014271 liO 101 Hit 
01'127'1 1.: .. 05't O'tO 
01 11217 t'O 125 12't 
Ol't302 OliO 042 105 
0111305 tU. 101 102 
Ol'l310 1H 105 o:.5 
0111313 110 101 11'+ 
014316 1.: .. 0112 0'+0 
014321 1.:J 127 O'+O 
Ollf 32'+ U.1 111'> 0110 
01'+327 O'i2 110 101 
OlltH2 11'+ 12'+ 0'+2 

2232 0111335 100 120 125 .ASCH liPUT •S•INST·~-aus CYCLE• SW ON • •BUS CYCLE•• 
0143'lO 1.: .. 0110 0'12 
0141'13 1.:11 055 111 
0143lt6 U6 123 12'+ 
tH4351 o=>5 123 055 
011135't 102 125 125 
0111357 O'IO 103 131 
01'1362 103 11'4 105 
014365 O'ti! O'IO 10::3 
014370 lU O'IO 117 
014H3 ll& 0'10 0112 
0111376 llJ 055 102 
011;401 i.:s 123 O'IO 
0111110'1 11.s 131 103 
014407 1H 105 0'12 

2233 01111112 lUO 120 122 .Asen liPR£SS "CONTINUE" 6 Tl"ESI 
014415 106 123 123 
01'1'120 U"O 0'12 l-03 
014423 111 116 12'1 
01111126. lll 116 125 
01'11151 103 0112 O'tO 
Olll't3'l Ot.6 0'10 li!'l 
0111431 111 11S 1()5 

01114112 1• 3 
22311 0141143 100 120 125 .Asen 1aPUT sw•s SACK TO "ENA8LE• I "S• NST•,1 

014 .. 116 10:'+ 040 123 
01111151 1<: 1 O'll 121 
01'1454 o••o 0110 11;)2 
Olltlt57 tol 103 H3 

__ .._...k.,,.,,..._ .. .__ ... - ....... :~._,.__ .. ~ - ~ .. Wi ..... ",~· 



• MAIN. HACRO VO'-oa 05•NOV•7lt UlH PA$£ , ..... 
Ollt'lf.2 0 ... U'l Uf 
011Jlf'5 Otto Ct't2 J05 
011tlt'ff 11' 101 11)2 
011flt11 1n 105 0"2 
Olltltlf> 0 .. 0 Olf6 oilo 
Ollt5in. 0'12 iU 055 
OlltllOlf Ul 116 tU ·-----· ·~·----·--··-·-~ -·., _ ....... _. ____ , __ . 
01 .. 507 th 01t2 03't 

' PREss'•CoNJINU~•i/' 2211!5 Ot45l2 o'+o uo tU .ASCH 
0111515 14'$ 12.5 123 
0111521). OlfO 042 103 
Ol't52.5 tll' 116 l'llt 

•r~------011f52' 111 116 125 
011t5l1 . lU5 0'12 100 

;; (lllt5Slt o:n 
aaa• OlltU5 001 0110 OltO MS4U4 .~scu 'f ,, 

011t51tO ont 
22!1 01't5'tl 0:11 . 100 10.5 M~GlJJ eAS(IJ t/ilCYCLE HOl/I 

Oi1t51tlt lH 103 114 
01'15't1 1U5 0110 Olt! 
011+552 ot.o ot.o 061 
01'1555 Ct11 

223& .EV£N 
2219 Ol't556 0000110 w&ufa 0 
~2'tO. Olltli::2 ~=wauf .. 100. 
221tl 011+722 0000110 ll&Uft 0 
221t2 ··············••t•••••!••··· 221t~ OOOOUlt eENO 

.\. 
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$YK80L TABL£ 

ac 00102 .. f!CM1 012 ...... BCflll OU .. ~ .. 
SCM'+ 012'+61t BEGIN 001350 Sf.LL OU400 
6GL1 011206 BU ff .. 000776 CA. 001026 
CARS 01243.'+ CAWS 01242lt cc = 177776 
CHAR OUl076 ClNST 005414 CRCPl 007610 
CflCROT 012516 CRCtll 0125!>0 CRCTST 007572 
CRCTl 007\)76 CflCT2 007636 CRCWRT 001072 
cRCXOR 012504 CRROT1 OOlO!>lt CRROT2 001060 
Ct{ROT3 001061t CflROf4 001070 CHXOHl 001052 
CR)(0R2 0()1056 CRXOR3 001062 CRXOR4 00.1066 -...........__ ___ 
CllRTST 012120 CWRJT( 010602 EOFTST 01247'1 
EOMK 012710 till .. 10111100 I08YP 0011250 
tuf5T 0010110 IRl 0060'10 IR2 00611'+ 
I1<2A 006116 IR3 00621'1 IR3A 00f;230 
lR'I 0(}6326 lRllA 0063!11* 1R5 00637£> 
lll5A 006':1111 MltHilC: lOltlt'IO MlN3llC: 10'1442 
"llN48C: 10'4'1'1'1 MSG() <112711 MSGt 013027 
:>ISGlO 0111201 MSGll 014~'+., MSG12 01'4535 
·'1SG13 01'15'11 11S&2 0131 'll MSG3 0131'+'+ 
MSG4 01326(} MSG5 0133~0 MSG6 013372 
111567 013!>25 MSG6 013776 MSG<:J 014057 
MfAAO 001002 MlAS 001012 MTAV 001010 
l'IJC 001022 MTO 001030 14lNAO 001000 
MTNS 001006 MTNV 00100'1 MTP OOtlO'I 
!HPM 001110 MTHO 0010$2 MTS 001020 
MURP 011'150 MT\/ 00101'1 MTVN 001320 
Mrvs 001016 NOP .. 0002'10 NXMT 0056 74 
OCT 001074 OCTP 012660 OCTPRT 012552• 
OCTl 012572 OCT2 012606 PAR 00710'1 
PlllU 007332 PllR2 00 73'12 PAR3 007532 
PAR'I 007!1'12 PllINT 011620 PRIMU 001100 
PRTMSG: 10'1'412 PRJOCT= 10'lti56 PR TOUT: 10'1'160 ' PllllCLk: lO«tih ROUF 01"722 ROUFCA: 10ti'136 
Rf.AO I< 104'420 RE lURN 001102 REW I NO: l0'1'i2'i 
M>HlST 01220'+ RGSTSJ OU!:l7'1 ROJCMP: 10'1'15'+ 
SAVE Ooll3'i SCOPE : 104402 SCOPEA 01203'1 
SCOPES 012052 SCPllT 01211'+ SELt:th 1011'132 
SPllC(8: 10111130 SPAClF: 104426 SR .. 177570 
START 001160 STCfll2 01232'1 STCEF 012354 
srcno 01231f4 STCRW 0123b4 srcsu 012'104 
SlCSf 012374 STCSL 01241'1 srcwr 0123311 
TAOLl 011536 TM'ID 0012'42 inc 003076 
TCOL 001112 TCRO 001114 TCRS 00112'+ 
TCRW 001130 TC Sf 001122 TCSL 001106 
TCSR 001036 TChE 001126 TCWF 001120 
JCwT 001116 TOll· 003206 TllOH 00103'+ 
H:MP 00101ilf TE."tPP 0010'*6 TEMP!> OOH50 
Tl'IA 0031'l2 TMRT 010252 TMTNFL 0010'+2 
TOP 0122110 TOP1 0122:i? TUP2 012-'00 
TRAP31f, 011516 TRLQF O!l50olf TRLE 005112 
TSR 003'130 TSTB 012212 TSTCUR;: 101t404 
JS TENO 01 UOlf TSTf:OF: 1011't'l6 TS TIN 01:?216 
tSTl 012226 TS TROY 0121'+6 lSTRGR;; 10111110 
JS TAGS: 10•1'+06 T7CH 003111'1 US LEN 001 lJ.2 
USS 010'156 USSl 010'126 WAlTJR: 10'1'!50 
olOR 00645'1 l.IORS 006450 wBlil 00b520 
wf:lR2 006552 WBR3 0066111 WBR'I 00670'+ 



•"AINe f'IACRO '106•t~ H•NOV•7tt l2U9 PAGE ,.,., 
$Yl180L TABLE 

i18R5 007470 W8UF 01'tlfl6 WBUFCA=: lO't't3't 
lt/fl(()f • 101t1t2a WRIT£;: 1htt16 XCLOf( ;: l0tttt52 

• Aas. 01412" ouo 
vooooo eu1 

ERRORS Of:TECTEOI 0 
.. ·-·-~- FtlEE COREi 1un. witos 

P1t661P1t66/CRF<P1t66 

CKOSS Rt.HRENCC lA6LI:. s-1 ····--........_ 
BC 1• .!107# , .. 't23 l• .. .,. 1• nit 1· 692 1· 615 l• • .,,. 

1- a•u 1- "lllfi 1 .. 915 1• 9U , .. ff11 t- ,,, 1-U>U 
1;.101t6il l-11153 1-1051a· 1·106't 1-1019 1-11011 t-tna 
1.;.139(,i 1-1uoa 1-1461& 1;.11t12a 1-11<J1ta 1-1M~a 1 .. ueoa 
1·198.S 1·2U9iil 1-211t1a 1-21ua 

6Cl11 1-190 1·21!9# 
9Cflt.!I 1·1966 1-2.a.otlll 
8CM't 1•1967 1-21'.!I# 
<JEGlN l• . .!130 1• n1 1- .!176# 1-n21 
at:LL 1·1902 l·lh6 1 .. 1910 1·19Ull 
8GLt l•t61U 1-11:>h1t 
GUFF 1· 24511 

1·086 
l• .H6 ,_ 377 1•1291 l~Uol 1-un , .. uo 

CA 1- 308# 1- oo 1 .. 1tao 1• 1Hi 1- '10't 1• HB l• .,, -
1· 91t 1• \t16 1- 'Jl't 1• 999 t-1810 1•10H .1•l270i 
t.t'li-2iil 1-1 liSil 1-1852 i·l'Ja't 1·2135, 1•2U7a 

CAR8 .1-19ilt 1•2•57• 
CAWU 1·1'163 l·21.i5# 
cc t- 283# 1- .;79a 1-una l•UOlfi 1-utaa l•U'Hi l•U87il 
CttAft ,_ 328• 1-2i115i\ 1-ho&a i-2uoa 1-211tta 1•21 '17il 1•21651i1 

-~ 

i .. nnoa 1-2d7ii 1•2265 ' 

CINST l•H''liil 1-u->u 1·1199• 
CRCP1· 1•lb021f l•lt.O'l 
CRCllOT l•1':t7l 1·2160H 
CACR1 1 .. 2162 1-a.\6911 
CRCTST l•lt>96tl 
CRCU 1·160tUI 1-1bi8 
CRCT2 1·1601t 1-lblOf 
t,.cwwr a~ 12611 1 .. ;:.du l•l611Gl l•1658i l•U.'1't 1•1£89 1•16tilil 

t-19&9 
CRCXOR 1-1'>78 1-2uu 
CllROTl 1- l19tl l•lbl3Q 
CRU0l2 l- 32111 l•Jbl9ii 
CtlROU l• 32511 l•1t.25GI 
CRROllt 1 .. .!12511 1-tb.Uill 
Cff XORt 1 .. 316a 1-lblOiil 
CAX0fl2 l• 32011 l•J .. 161-\ 1·161' 
CRXtlR3 l• 32211 1·1"22il 1•1621 
CR)(O-M l• !2411 1·lb2t\il 1•1629 
CURT St 1•1951 1•21.10H 
CWRHE 1•1&'11" 
tOFTST 1·19£.i 1-:u11su 
(()MK l•2099i 1-2100 1•22Uf! 
Hl..T l• 256H 1• 'Ill t- ua l• 'tH l• lt52 l• "59 l• .... , 

t- '+~l 1- '160 1- tt68 i- IHI ·~ 02 I• 1t&'il l• 496 
1- 503 1• bLO 1- 518 1• 52$ 1· 530 , .. 535 1"' 51tO 
l• 6'15 1• bfiO 1- 55!> 1• 562 1• 570 l• 577 1• 582 



1· ,., 
1• "'" 

1• 639 1• , .. , 1• 655 ·~ '" l• Ut 
l• 676 l· ••1 1· 686 1• O't 1• l06 l• 118 l· 729 
1 .. 753 a .. no 1 ... ,,., 1- na l• 158 1 .. "' 

l· 711 
1 .. 780 1 .. 186 l• 796 l• &02 1· 807 1- 80<) l· 811 
l· 11• l• •n l• 820 1• aa1t 1 .. b29 l• 832 1· 835 
1 .. U8 1· tiU 1- 8'16 1• 85l) 1• 8!>3 l• 858 1· 861 
1• 8&l 1• blO 1• au 1• 8& .. 1- 886 1• 889 1- 892 
1· 895 ,,.. b!l8 l• 902 1- 9oa 1 .. 911 1- ,, .. 1· 917 
1· 924 1- t;,2!f 1 .. 93 .. 1- 'h2 1• 91t5 l• 91t8 1• '!157 

~··""·--, ........ 1· 960 1- ~,. 1- 970 l• 97.3 1~ 97(, 1· 980 . l· 986 ·---------..... ~.·····~·-··-------

'.• 
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CROSS RCFCRE,.CC TABtt· s-2 
1- 991 1- '1fll 1· 997 1•100't . 1·100'J 1-1012 1·1015 
1-101& 1 .. 1C.26 1·1029 1•10!11 1·1039 1·10ll2 1 .. 10115 
1-10119 1-11152 1-1055 t-1060 1·1063 1-1066 1-1012 
1·1075 i-1 ... 18 1-1081 1·10811 1-1067 1-1093 1-1096 
1•1099 1-1105 1-1108 1•1115 1·1122 1·1128 1·1135 
1-1139 1•1H6 1-1149 1-1152 1-1155 1·1161 1·1166 
1-1112 1-11 HI 1-1161 1-11h 1•1146 1-1202 1-1205 --· ·-· -~- -~ 

1-1208 1-1.:11 1-12111 1-1218 1-12211 1-1221> 1-12ao 
J.-12:u 1-td6 1-1246 1·1252 1-1255 1-12511 1-1261 
1-1265 1-1"' 12 1-1276 1·1279 1-1282 1-128f.. 1-1298 
1-1311 1-t-:>24 l-U51 1-13.55 1-t.H7 1-13119 1·1352 
1-1359 1-1~63 1-1366 1-1364 t-nH 1-1377 1-1379 
1-1399 1-1"02 l-1'107 l-14llf 1-11124 1-1'127 1-1"31 
l-1'16't 1-1 .. r.1 1-1'171 1·1'116 l-1'179 1·1'1811 1-1500 
1•1509 1-1:.13 1-1526 1-,1529 1-1536 l-15'10 1-1553 
1-1557 1-t!:iE.9 1-1572 1-157':1 1-1583 1-1587 1-16'+9 
1-1652 1-1"56 l-lhl·l 1-1661+ 1-1667 1-1673 1-1f>76 
1-1680 1-li.>66 1-1691 1-1707 1-1713 1-1122 1-1753 
1-1756 1-1159 1-1779 1-1no 1-1798 1-1601 1-1805 
1-1816 1-11119 l-1623 1-1826 1-18'17 1-1859 1-1861 
1-1et.1t 1-tl>S7 1-11171 1·1879 1-1888 1-1891 1-1895 
1-191'11 1-1:.22 1-1926 1-1937 i-2039 

IDBYP 1- 934 1- '.138 1- 943• 
IOTST 1- 31311 1- /67i 1- 937 J.· 'H9i 
IIU 1•1?9'+ 1-i-:>0111 
IR2 1-1307 1-1H111 
ltl?A 1-1310 l-t.:>1511 
IR3 l-1321 1-PHll 
JR3A 1-1329 1-i.:.~2 1·1336 1•13381 
lR'I 1•13'+6 l·P~lll 
IR4A 1•1351 l•l.)f,O \-1367 1•13(,9# 
IR5 1•13t.9 l•t.)7511 
tit5A 1·1371 1-P14 1·1376 1•13SG• 
Mll'HBC l- 27211 ·1- H7 1- 930 1• 9h 1·1136 1•1227 1·1269 

1-1411 1-1'168 1-1510 1·155'1 l-1653 1-1617 
MlN38C 1- H31t 1- ';lflij 1-1006 1-1030 1-1045 1•1004! 1•11112 

1-1173 l-t't97 1-1515 1-1542 1·155~ 
MIN'ISC 1- 27'tll 1-tHl 1-12"3 1 .. 16116 1-1658 1·1681 
'tSGO 1• 3'17 1-2<:1211 
11SG1 1•199.S 1-2.!l'llt 
MSG\O 1•18'+2 1·2dOll 
MSG11 1·1811t 1-2dlll 
"ISG12 1•21911 1-2.:~611 

'15613 1- 351GI 1- .)!i2Gl 1- 353i 1-1898 1 .. t900i 1-no1 1·1'03i 
1-190lfQ1 1-1'105 1-1907i 1•1908i 1-1<;109 1·191li 1-21!.Hlf 

"ISG2 1-l'J96 1·2"' ll.N 
MSG3 1-1726 1-2i<l71t 
'1SG'I l-t738Ql 1-tllf2iil 1-17'+6 1•1761i 1·221'.1# 
MSG5 1•177li 1-1112 1-222011 
MSG6 1-t782iil 1-1183 1-222111 
"ISG7 1-160901 1-1u10 1·2223# 
!'1SGll l-182'J@ 1-1 .. ~o 1-222n 
MSG9 1-l63l. 1-2i<2811 
'1f AAO 1- 29811 1- .;,59 
'1TAS 1- 30211 1- ~"8 1- 375@ 
"It AV 1- 30111 1- .:>&7 t- 3711@ 
"ITC 1- 30611 1- '109 1- 1144 1- '+54 1- '19'1 1• 507i 1• 508 

1- 51 'IOI 1- ;.15@ 1- 516 1- 522i 1- 523 1• 527il l• 528 
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CROSS RtfER~NC~ TA~L~ l•I 

1• 5Hil 1- :ill 1• H7il l'" HI 1- f>'t2~ l• l't3 ,.. 5it11 
i- 51f 6 1- i;;l$24J l• 553 l• 159iil l• 560 ... S66i l• 561i 
.1 .. 561\ ... :>fltil l• 515 1· 579i l• S&O 1• sa11a l• 585 
l· 591il 1- :>92 l• 59Ai l• 599i 1· 600 1- 606i l• 607 
1- 61Ut 1- bla 1· 61'i 1• 611 1• 62U 1· 621i 1.. 626i 
1- 627 1·- b.Uil l• U2 1• i.36il 1 .. '37 ... , .... a l• 61t5 
1- 651iol 1- bl>2il 1- 653 1- 6591 1- 660 1- £6£,&\ 1- t.61iil 

,......,.,_... .... - .... l• 668 1- co13i 1- 67'1 l• 618i l• 679 ,_ 683i l• Ult 
l• 800 l- llB2 1· 090 1- 995 1•1016 1•1106 1•1150 
1 .. 1112 1 .. 1 .. &oa. 1·12(19iil 1•1.2S9 1 .. 121u1 1-1274il 1·1280 
1-12'5GI 1-1"'' t-12'7i l•UOAi t-13o'J 1.,.13Ui 1-1330 
1-133! 1-1~ssa 1-H58 ,1•13'1 1-1372 1•1U5 1·1'*17 
l•1503il l•ltlO£iil 1-1507il 1-1620• l-15Ha l•1521ti. l•l5't1i 
1-t55oGI 1-t~Sliil 1-1563@ t •15M:oiil 1-1567i 1-1737i 1-11ua 
l-t'l50i 1-11:>'1 1-1799 1·l6iUi 1-1865 l-1889 1-1982 
1-26'+9 t-2ll9iil t-212lil 1-4'123iil 1-212sa 1-21ua 1-212961 
1-2u1a l .. 2U3i1 

ltfO 1- 30'l# 1- 't17 1- lt61 ~- 715i 1- 116 1•1530 1-1573 
1•166.\l 1-tt.117 1•19~5 

ftfHAO l- 2'n# 1• .,5, 
lllfHS 1- 3001l 1- HoiJ l• 313 
1nuv 1- 299# 1• 6t.9i 1- 372 
KfP 1- 33111 1· ~ll'Ji 1-13011 1•1306 1•1306. 
IUPK 1- 333• 1· ,)flJ;i 1·1292 1•12U 1-uu l-1319 1-1320 

1•131flf l•l.)lt5 
IURO h 3l0it l• 6£2 l• 451 l• 501 1- 721.i l• 127 1- noa 

1- 731 1- "'•o l·12!i3ii l•l5ld 1•Hl58il 1·l'69 1·1683i 
1-J69liit 1·1 '03 1•1709 1·1997 

14fS - 1• U!>ll 1- 6SS l• lt16 l• .. ,, 1- '738 1- 71flf l• 750 
1• 756 1- 11 ... 1- 771 1· na 1• 781f 1- 803 1- 834 
1- &390I i., li'+2 i- an 1• 8118 1- 851 1- 85'1 l• &b9il 
1• 868 1• llU 1- 958 1- 9!.lf 1-1085 l•Ult7 1•ll61t 
1-1119 1-1~ua 1·1206 1•1212 1 .. uu. 1-1u1 1-12311 
1-1256 1-1~63 1-1217 1.;.12&1t 1-13<.lf l•U15 1 .. is21 
1·1570 t-11.t!IS ·-1151 1•17Sl 1-1111 1-1768 1-1803 
1-11111 1-1&.tlf 1-180 1-18!.9 1-1886 1-1893 1·19!11 
1-2032 1-21115 l·2oU 1-<>ns 

"'"" l• 2!llf t.,. .:>O l• 37'1 1 .. 3!11 t-1390 l•lHH 
ltt\I 1· .583• 1- .U7i l• 372i 1• Hl~ 1-12'1'*i 1-u01a 1•U2li 

1-t:Slf/Ml l-l.li9i 1·1390'1 
ltfVH 1- .366 1- .172• 
ltfVS l· 30li• .... .:>6&i 1- !73i 1• 3$211 t-129Ji 1·U05i 1•Ul91il 

1-uha 
~p 1- 2&1tll 
~XHT l•l2'f2 1-1~6&• 
oCJ 1- 3271J 1-21a1i 1·21 !Jli 
OCTt> 1•19U 1•2i!OOlf 
OCTPftT 1·1972 1·2• 1'fl 
OCfl 1·2116 1•2l.7&# 
0CT2 1-2162• 1·2192 
PAR 1•l'l9ltt 
PARS l•l5:U l-t:i5&# 
PA1t2 1-15!7 l•l=>'IU 
i)Af<l 1-1su11 
pAf\'t 1-1!>76 1-1:.ao l-158"• .. 
PC 1- 29311 1-17'18i 1·l'l92i 1•20lOi 1•20Hi l•HHi 1:.205H 

1·2067il 1•2U69i 1 .. 2fl&li l-2092i 1 .. noH 1-auoa 1·21221 
1·212it0l 1·2l.26iil l•212flGI 1•21Hit t•2132il l•2U1ti 1•213(.il 



..... ~~ ~----.,.. --· .... ---- ____ ... _____ 
CROSS REFERENCE TABt..t. s-.. 

1·2138• 1-21'0il l•Ult2iil 1•2U't~ 1·211tf>iil 1•21!15i 1•2169i 
l•iU 96W 1-2«02a 1-2206a 

Pft!HT 1•19'19 1•1\11811 
PRINT1 1- 32911 1• ~8341 1·199'1 1•19'8i 
PRTl1SG 1- 26111 1• ~46 1-1127 1•l747 1-1173 1-17811 1•1811 

1-1831 1-1037 1•18113 l •18 75 1•1899 1•1997 1•2195 
PAT OCT 1- 27911 1-21100 1-2002 1-20011 1-2006 1-2008 1-2010 

,. ........ .- ... - 1-2012 1-2uli+ 1-2016 
PR TOUT 1- 26on 1-2106 1-2109 1•2111 · 1-211& 1·2169 
PwRCLR 1- 2c.2n 1- 457 1- 465 1- '172 1- '179 1- '186 1• 03 

1- flOO 1- 1>21 1- 862 1- 811 1- 899 1- '321 1- 94'J 
1- 917 1- :H& 1-1019 1-1068 1-1125 1-1163 1·1187 
1-1215 1-1"-62 1-1283 t-13Ql 1-1315 1-1338 1-1380 
1-156'1 1-1717 1-11113 1·1868 1-1692 

RBUF 1- 896 1- ':118 1- 97'1 1-1010 1-llOOil 1·1113 1•111H 
1-1120 1-1Hoa . 1-ll'lliil 1-1153 1•11580l t-1159 1-1i+1s 
1-1'111 1-l'*lll 1-1 .. 32 1-11j58 1-1'181 1-1662 1-166~ 
1·2137 l-2i!'llll 

RBUFCA l- 27111 1- oao 1- 905 1- 962 1-1005 1-1102 1-11'13 
1·11121 1-1'*13 1-1516 1-1560 1-1657 1-1682 

READ 1· 261111 1- \163 1-1007 1-1103 1-11'1'1 1-11122 1-147'l 
1-165'> 1-1t.:i .. 

ft( TURN 1- 33011 1- ~16Ql 1-2021i 1-20110 
RE'wlNf) 1- 26611 1· t1H 1- 86!> 1• 816 1- 922 1• 955 1- 978 

1-1002 1-1bi!7 1-10'13 1-1176 1-1222 1-1720 1-1920 
1•203'+ 

ft&RTST 1-1953 1-2011211 
Rt.STST 1•1'152 1-2uao11 
ROTCf',p 1 .. 278# 1-1t•i2 1-1618 1 •l6i!ll 1·1630 
RO 1- 26611 1- ~67iil 1· 308i 1- 389 1- 3'30i 1- 391 1- 393i 

1- 391-llil 1- H5 l- 39t.iil 1· Ha l· 399il 1-119Hl 1·1192 
l• 13250) 1-1~26@ 1-1327 1•1353i l-1351lii 1•1355 1-1392iil 
1•13Hiil 1-1~:1 .. 1-lljOlji 1-llj05 1-1408 l•1415i} 1•1'116i 
1-11117 1-t 'lllliil l·l .. 29 1·14!2 ·1-11t369 1-i .. 37iil l•llt38 
l-l'llt9il 1-1 '*:ioiil 1-1'151 1-l'i52i l·l '1!>3 1·1'1570! 1·1 .. 58& 
1-1'15'3@ 1-l'iGO 1-1'+80iil 1-111!12 1-150liil 1-150i?iil 1-1503 
1-1517iil 1-1::>18@ 1-1519@ 1-1520 1·1530Gl 1·1531Gl 1-153'+ 
1-1534 1-PIJ'+iil 1-15'15@ ,.151J6i 1·1!>'17 1-1561@ 1-1!>62iil 
1-1563 1-ll.113Ql 1-1574iil J-1517 1-1581 l•H•ll~ 1-1t'.U 
l-1617iil 1-lb19 1-l623Gl 1·1625 1-162\li 1-1631 1-1632 
1-163ltiil 1-1035"1 1-16360l 1·1637 1-16f.6iil 1·1670il 1-167'1 
1·16&7ai 1-t<>U8Ql 1-168\l i-uoai 1-1705iil 1-17080\ 1·1111i 
1-t J!llil 1-1135 l-1767iil 1-1768 1-176\la 1-1 Ho 1-1851il 
1-18540) 1-1\11581 1-1916@ l ·2152 1-21530) 1-2154 1·2160i 
l-2t6Hl 1-2163@ 1·216'+ 1·21&6i 1-2167iil l-2168iil 

R1 1- 28711 1- ~ tif.Q) 1- 359@ 1- 3&0 1- 3610! 1- 397iil 1• 398iil 
1- '100 1-11111 llil 1-l'f82 1•1'1&5 1-160liil 1-1602 1-l&05i 
1-161'1@ 1-1<>16 l-1620iil 1-1622 1-1626iil 1·162A 1-1632@ 
1-li.33iil 1-1b:S6 1-l&C.'Jiil 1·1&11i 1-2151 1-2152a 1·215'1Ql 
1•2t64iil 1-21&5@ 1-2160 

R2 1· 288U 1- ~'i7iil 1- 355Gl 1• 3~oa l• 362 l• 803il 1· 8'1201 
1· 11 .. 1 .. l• l> 51! Ql 1· 96'fli 1•121f8i 1-1726iil 1-l 7'16iil l•l772iil ". l-1785i i-1010@ 1-1/l3()iil l•llH6iil 1-1tli+2iil 1-187'141 1·18'J8Gi 
1-1978il 1-1':119@ l-198()i 1·196llf 1-1982&1 1·1983@ 1·1964iil 
1-1985.J 1-1~660) 1-1987iil t-l9s11i l-1989iil 1·1993@ l-19%& 
1·19990l 1-2u010l 1-2003iil 1-2005i 1·2007i l•2009il 1-2011• 
1-2013& l•2Ul5Ql 1•2035iil 1·20'l9Gl 1-2063@ 1-208'1 1·2099 
1-2100 1-2103 1-2105 1·21l:>iil 1-2175 1-2179Gl 1·2160Gl 



... -"- ... ---- - •... -......... _._ __ -- ... ----- .. 

CROSS ftCFCRENCE TAOLt. S•5 

1·211l2il 1-21113/il l·2181fi 1•2185 l-21&8/il l·219oa 1-2191ta 
R3 1-·2a911 1• bOlfa 1- 81f3iil 1- 855i 1- 9t.sa 1•121f9i 1•2036i 

1-205oi 1-21.161ta 1•2Q81f 1•21~1i 1·2153 
Rlf 1- 29011 1- 11osa 1- &lflfi 1- 85(,i l- 966i 1-12soi 1•2037i 

1-205.liil 1-211<>5@ 1•2090@ 
RS 1- 291il 1-21183@ 1-201u1a 

r SAVE 1- 34 1111 1-1'>76 1-1999 t-2fl01 1-2003 1·2005 1•2007 
t-2ou9 1-2uu 1-2013 1-2015 

SCOPE 1- 25711 1- 1107 1- 1114 1• llU 1- 1128 1- 't35 1- 11112 
1- '149 1- 'l:i6 1- '1611 1• 1171 1- 1178 1- 1185 1• 492 
1- '199 1- :>(}(, 1- :'113 1- 521 1- 526 1- 531 1- 536 
1- 5111 1- l> .. 6 1- 551 1- 557 1- 565 1- 573 1• 578 
1- 50 1- ~~o 1.,. 597 1- 605 1- 610 1- 615 1- 620 
1- 625 1- 1>30 1- 635 1• 611.!1 1- 650 l· 658 1• 6£1) 

1- 672 1- t.17 1- 662 1· 6!$9 1- 701 1- 713 l• 725 
1- 736 1- H3 t- H9 1• 755 1- 763 1- no 1· 776 
1- 763 1- Hit l- 627 1• 6!>11 1- 675 1- 929 1- 95'+ 
1- 963 1-llJOl f-102'1 1-1on 1-1li!6 1-1110 1·1190 
1-1221 i-1<:~0 1-1266 1-1290 1-uo2 1-1316 1-13142 
1-1385 1-1<+.51t 1-145& .1-101 1-1588 1-16111 1-1101 
1-1119 l•tH9 1-1160 1-1166 1-1775 1-1786 1·1193 
1-160/l 1-11.120 1-1826 1-lBltft 1-1872 1-1676 1-1696 

SCOPEA 1·1950 1-2112511 
SC OP EB 1-2026 1-2110!911 
SCPRT 1-2ol1 l•2U33 1-20'10# 
SCl.ECT 1- 26911 1- 01 1- 771 1•1322 l•llH 1·161t7 1•1776 

1-)787 1-1lll1j 1-18ft5 1-1617 
SP 1- 29211 1- ~'t6il l- 317il 1·1291il 1-l303il 1-l317iil 1-131t3il 

1-t386al 1-1'136 l-19114il 1-19tt5i 1-t91t6@ l-l91t7iil 1-1948 
1-1979 l-2UZ7 t-2029 1-20 54il 1-2oua 1·20860l 

SPAC£8 l· U.811 1- ~06 1-1070 1-1076 1 .. 1097 1~113'7 1-122a 
1-11112 l-t'169 1-1511 1.,.1555 1-tt.5't 1-1£78 

SPACtf i- 261# 1 • ti ~1 l•lOftl 1-1051' 
SR 1- 28211 1- j:il 1- 365 1• 3S7 1- 393 l• 695 l• 707 

1- 719 1- I &lii) 1- 935 1-1109 1.-llllil 1-1111 1-1156 
l•ll!ftl l•l'lin l•l!>OA!il l•lUUi 1-t532iil 1·154&i 1•156fti 
1-15750. t-1::>!19& 1-169Ai 1 .. 11u 1-1729 1·1840 1-1990 
1·2017 1.21125 1-2200 

Sf ART l• 295 1- :,~5· 
SfCU12 1-1955 1-211911 
StCEF 1·1956 1-2.l2511 
STCfiO 1·1957 1·2li1311 
StCf{I; 1·1959 1-212711 
srcss 1·1961 1-215111 
STCSF 1•1<)60 1-212';111 
STCSI. l-1962 1·21 ~311 
STCWT 1·1956 1-2ll111 
TllBL( l •194 7 1-1:1~911 
JAMD 1· 356 l• jf>Oll l • 363 
rec 1- 69111 1- 1>98 
TCOL 1· 33511 1· ~97 1· lf.Q.(I 1•1821 
TCRD 1- 33611 1-1A1'+6iil l•1451i 1·1517 1•15'1 1-2125 
TCRS 1· 3'4011 1-21.31 
TCRW 1- 34211 1-1->53. 1•2127 
TCSF 1• 33'/u 1·2lZ9 
TCSL 1- 33211 1- J95il 1-1191 1•119'!' l•lltll'J l .. 1731t 1•11£7 

1-iH33 
TCSR 1- 31211 1-1'J12 1•2096ii) 1-220! 



. .. -.··---- ··----· --· -- -----... 

CROSS Rtf[R04CE TAlllt. $-6 

TCWE 1• 34111 
TCWF 1• 33611 1-1~25 1•2125 
TCWT 1- 33711 1-1~ 14 1·1436 l•l't't!li l•lft'tl 1•1't53lil 1•1!501 

1·154't 1-2121 
ros 1- 715• 1• f22 
TOBR 1· 31111 1-l~l'tiil 1•2205iil 
Tf:MP 1- 3151f 1- bi#Oiil 1- 691 1- 692 1- £97iil 1.. 102a 1• 103 

~-·--· ----- 1- 7o't 1- I09Gl 1 .. 114iil 1- 715 1- 716 1 .. 121iil 1 .. 1191i 
1·1198iil 1-11~9Q) 1-1200 l•l39U 1-1393 1-11+05 l•l't29 
1-111350! 1-1 '*iJOiil l-111'+1 1-111't3il 1-tltE.Oiil 1-11161 1-l't72 
1-1598il 1-lbOOiil 1-1601 1-1607i 1-1606iil t.1610 1-1611 
1-t6l't 1-1<>20 1-1621> t•16*2 1-16113 l•l6'J6iil l•l7'tOiil 
1-11't5iil 1-17:>0 1-1762@ 1-1763 l-1770iil 1-1771 1-1762 
1-16{)9 1-1029 1-1933 1·1936i l-1936i 1-1986 

f[HPP 1- 31611 1-1..,~lliil 1·1939 
rEHPS 1- 31711 1-1 H3iil 1-1930 
f'tA 1- 70341 1- 110 
TMRT 1•1119't 1-103! 1-16'"7 1•170111 
TMl'NFL 1- 31'tll 1- ~ 1tliil 1- 793iil 1·1718Gl 1-1839i 1-2030 
TOP 1-19511 1-2ld611 
TO Pl 1•210011 1-2lil7 1-2113 
TOP2 1-210'+ 1-210611 
TRAP3't 1- 2'+8 l-1 °7~1111 
TREOF 1-1112 1-111111 
TRLE 1-1110 1-1116 1-112511 
TSH 1- 161 1- 11611 
TST8 l-.2081 1•2U!l3jj 1•2069 1•2091 
TSTCuft 1- 25611 1- H5 1- 808 1· au l• 831 1· 83 .. l• 866 

1. 865 1- '.101 1- 933 1- 9(,9 l- 967 1-1ooa 1•1025 
1-1026 1-111'3 1-1030 1·101U 1-10'*4 1-10't8 t.1059 
1-11)71 1-1ti71 1-1092 1 .. 1095 1-1096 1-11011 1-1127 
1-11311 1-11'6 1-1145 1-1111 1-1177 1-1201 1-1210 
1-1223 1-1..:29 1·1211!> .1-1271 1-1275 1-1323 1-1328 
1-1346 1.p:>1 1-1356 1·1396 1-11101 1-1't13 1-11123 
l-l't63 l-1'166 t-1'170 l·l't 75 1-11199 1-1508 1·1512 
1-1525 1-1;;52 1-1556 1-1566 1-lf.118 1-1£51 l-1655 
1-1660 1.1t.19 1-168!) 1·1721 1-1797 1-1815 1·1822 
l-18't6 1-tU6o 1-1670 1-1918 1-1921 

TS TEND 1·1725 1-11.51 1-11173 l•l81JBll 
TSTtOF 1- 27511 1· u12 1- 822 1- 8!17 1 • '300 l• 909 1·1050 

1·1061 1-llJ 13 
TSTIN 1•2060UI 1•2"1.12iil. 1•201.1511 
TSTL 1•2085 1-2usa11 
TSJRO.'f 1-1969 1·21J6311 
TS TR GR 1- 26011 1- b06 1· 8't5 1· 857 1· 967 1-1251 
fSTHGS t- 259U 1·2U56 1-2052 1•2066 
T1VI 1· 762 1- /1011 
USLEN 1· 34311 1-11~%) 1-1744a 1•1763 
USS 1-11111 1-ll'l6U 1-176't 
USSl 1·1736 1·11'l211 
.iAIHR 1- 276ll 1- u10 1- 877 1• 923 1• 956 1• 979 l•lOU 

1-1105 1-1.:25 1-125't 1·1370 1•1923 1•1925 
wBR 1·139211 1-P~5 1·1'111'1 
WtlRS 1·1.HU 1-1 "~1:1 
WflHl 1•1110511 1-1'*09 
loldll2 1·1111611 1•1'+18 
llBR3 '1•111291l 1·1'153 
llBR'+ 1-111 112 1•1H511 



,·--·---- ---------··---
CROSS RCFCftCNCt fAOLt. S•'P 

i118R!5 1•1"82# l•llt86 
wBUF 1- 818 1- ;. .. , 1- 989 1•1082 1-1129a l•lUOil l•U'J2 

1•139't 1-litll't 1-l't08 1•1't9!5Gl l•1it'J£li 1·1'4l>iil 1•16 .. 3i 
' 1-16lflliil l-lbf>2 1•1665 1-1852 t.21.5!> 1·223911 1-22"0 

WBUFCA 1- 270# 1- l'J& 1- 931 1- 985 1·1031 1·103£ 1-1069 
1-1132 1-117'1 1-121+4 1•13H 1-tll'J8 1-151+3 1-16"5 
1·11lit9 1-1t1s1 

wllEOF 1 .. 26511 1- I 'J9 . l· 830 1·10110 1·1091+ 1-1175 1-uso 
WRITE 1- 263jj l• 'H2 1- 986 1•1032 1·1037 l-J133 1-12111 

1-l'IO(J 1-1'11'>5 1-1050 1-1196 l-t85o 1-1883 
XCLOR 1- 21111 1-lLl!'> l-lE..21 1-1627 

1- 2'1211 1- ;!'If> 1- 2'17# 1- 250# 1- 291t# 1- 2%11 1- 31t4t1 
1- '101 1- 'Ito 1- 1117 1- '12" 1- 1+31 1- 1131' 1- itlt5 
1- <t52 1- 't59 1- '167 1• 47'1 1- 'lfll 1- itllB l• '195 
1-· !:i02 1- :io9 1- 517 1· 524 1· 529 1- 531+ 1- 539 
1- 51+4 1- ::iit'J 1- 554 1- sr.1 1.:. 569 1- 576 1- 581 
l· 586 1- l:>'J3 1- 601 1- 608 1- 613 1- 618 1- 623 
1- 62(l 1- 6~3 1- 638 1- 646 1- 654 1· 661 1- 669 
1- 675 1- b80 1- 685 1• 693 1- 696 1- 705 1- 708 
1- 711 1- 'f2o 1- 726 1• 75::! l• 739 1· 745 1- 751 
1- 757 1- 165 l• 772 1- 719 1- 785 1- 801 1- 81.5 
1- 616 1-. 1119 1- 623 1- 637 1- 640 1- 61t9 1- 652 
1- 1160 1- 1Jb9 1- 883 i- 866 1- 691 1- 694 1- 897 
1- ':101 1- ~10 1- 913 1- 916 1- 919 1- 941 1- 944 
1- 9117 1- :159 1- 972 l• 975 1- 990 1- 993 1- 996 
1-1011 1-1Ul4 1-1017 1-1051 1-10511 1-1062 1-1065 
1-1074 1-lutlo 1-1083 l-10!16 1-1107 l ·11 lit 1-1118 
1-1121 1-11'18 1-1151 1-1154 1-1157 1-1160 1-1165 
1-1180 1-H113 1-1193 1-1195 1-120'1 1·1207 1.;1213 
1-1217 1-1.! ~2 1-1235 1-1257 1-l<:t.O 1·1261+ 1-1278 
1·12/H 1-1~115 1·1331+ t-13S2 1-1365 l-13U. 1-11+0& 
t-111.<6 1-1".$0 1-1'139 1·11176 1-11183 1-1493 1-1505 
1-1522 1-102& 1-1535 1-1539 1·1549 1-156i; 1-1571 
l-t!:i78 1-P82 1-1566 1-1590 1-1603 1 • H•O~ 1-1663 
1-1666 1-11>12 1-1675 1·16~0 1-1695 1-1704 1·1706 
1-1710 1·1 ll2 1-1721+ l • 17 50 1-1752 l-1755 1-1756 
1-1176 1-t ltl9 1-1000 1•1B04 l-Hll6 1-1625 1-1653 
1·1655 1•1b56 1-1tJ56 1·1a&3 1•1666 1-16711 1·1&87 
1·1890 l-1b~4 1-l'JU 1·1917 1-1991 1-19':>5 1·2018 
1-2101 1-2.!0l 1-22011 1·221fO# 



CROSS RlFERENCt TA6Ll C•l 

051t't94 
• ABS. 05.ltlt96 

.. 

..... ,, .... 

'. 



1 
2 
J 
4 
5 
6 
1 
ll 
9 
10 
ll 
12 
13 
l '+ 
15 
16 
17 
u 
19 
2b 
21 
22 
23 
24 
25 
26 
27 
211 
2'!> ' 
30 
31 
32 
H 
34 
35 
.)6 
H 
. 5& 
39 
'10 
'11 
42 
'13 
411 
115 
'Ho 
47 
1111 
'19 
50 
51 
52 
S3 
~'I 

55 
56 
57 

.TITLE P468 

.ENA8L COR 

It AAS TRACT 
I 

• 
························································~····· I .: WP '°/P0P11 OATA RELlAIHLlTY PROGRJIPt C7 ANO 9 TRACKt • 
I •PROGRAM LISllNG 11 708.0 * , -·~---
1••••••••••••••••+•••••••••••+••••••••************•*********** 
I 
l 
I 

' I 
• I 
t2. 
l 
12 .i 
I 
I 

• 12t2 
l 
12t2•l 
l 
I 

' 12.3 
I 

• l 
l 
u • 
I 
llltl 
I 

• 

I 

. . . 

TllE °WP'~ OATA 'lELIABILITY PHOGRMt COLLECTS STATISTICAi. 
INFORMATION PlRfAINlNG TO THE OATA RELIA811.1Ty OF THE TAPE SYSTEM 
WHEN RIJN FOR EXfENOlO PtHIOoS Of TIME. IT US(S A NUMBER OF 
OlfflRCNT PA~AMtTEHS cONJkOLLING DATA PATTERNS< PARlTYt OENSITT 
Rt:.COliu llNGT•iS, WIHTWG ANO HEAOING OEOUWCt:S ANO STOPPING lt00£S 
(NONSTOP, SlART-sToP. RANDOM STALL OELAYl. 

REQUIRlMUHS 

EQUIPMENT 

POP-11 WITH TAPE CONTROLLER AND 1 TO 8 TAPE UNITS 17 ANO/OR 9 TRAC > 

STORAGl 

PROGRAM SJORAGE 

THE ROUTINE REQJIRES ~~ Of MEMORY. 

PRELIMINARY PROGRAMS 

THE ~66.X TAPE tNSTRUCTION TEST OJOGNOSTIC HUST RUN 
PROPERLY aLFO~E ATTlMPTJNG TO USE THIS PROGRAM. 

1.0AOING PROCEOJRE 

11ETHOO 

PROCLOUHE fOI{ NORMAL UINAllY 1APES SHOULD 8£ foLLOWEOl 

le ABSOl.llTI: LOADER MUST liE JN MEHOln • 
2. l'l-ACt lllllJAffy TAP[ IU REAOlR. 
3. LOAO A00Rl5S •7500 I• OETlRHlNEO BY LOCATION Of l0AD£R) 
~. PRESS ••START" !PROGRAM lilLL 1.0AOI. 

l~. STARTING PROCEDURE 

• I ~tl CONTkOL SwlTCH SETTINGS 
I 
• FOR lNIHAL Of'E.:tATION OF PROGRAl'I Al.L sWHClit:S SHOUl.O aE • G 
I IOH OOWNI. 
I 
1~12 STARTING AOuRESS 

• I 200 • BASIC JEST IAUTO~ATJC PARAMETER ANO UNIT SELECTIONI 

·., .... ~ 



P,.68 

58 
!>9 
60 
61 

!62 
65 
64 
1>5 
f.6 
67 
68 
69 
70 
71 
72 
75 
n 
75 
76 
11 
78 
79 
80 
at 
82 
83 
811 
85 
86 
87 
88 
89 
90 
~1 
92 
9~ 
94 
95 
96 
91 
98 
')9 

lOtl" 
101 
102 
103 
104 
105 
106 
107 
106 
109 
110 
111 
\12 
113 
114 

I ,,. • :s 
I 
I 

' I 
I 
I 
I 
I 
l 
I 
I 
Ph:S•l 
I 
t 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

• • I 
I 

204 • OPERATOR CONTROLLED pARAHETER TEST C~ITH 4K M["ORY AVAILABLE 

210 • OPERATOR CONTROLlEO PARAM[JER TEST twlTH $K ME"ORY AVAILABLE 

PROGRAM ANOIOR OPERATOR ACTION 

LOAO PROGRAM INTO MEMORY 
SET oEst~EO TUlO TAPE UNITS ON•LINE 
LOAD STA~TlNG AOORESS 200 C204 OR 210 TO SELECT PARAMETERS NO 

'UNlTSI 
PRt:SS STA.RT·PROGRAl'I WILL BEGIN TESTJNG FOR LOAD ADDRESS OF 00 
OTlfER"'1St: 
SELECT TAPE UNITS CREFEMENC£ 4t3tltll 
SELECT PARAMETERS CREfEHENCf 4t:St2l . 
TYPE CARiHAGE R£TUHN AND PROGRAM WILL BEGIN n:sTJNG. 

JAPE UUlT SELECTION 

STARTING THE PROGRAM AT 200 WILL RESULT IN AUTOHATIC SEltCTlON 
Of THE UNITS To BE TE~TED tREFlRENCE ~•3•1•2) OTHERWISE STARTIN& 
AT 20~ OR 210 WILL ALLOW OPERATOR JO SELECT UNITS. 

THE PROGRAM iollLL TYPE ••SELECT UN1Ts11, ANY CONFIGURATION OF 
1 TO 8 UNlTS MAY 8E SELfCTED BY TYPING Tttl UNIT NUMBERS ON 
THE TELETYPE, A'4Y SEtiuEfllCE OF NUl'IOtRS MAY 8£ TYPCO, AFTER 
EACH NUMUER IS TYPED A COMMA Ct J WILL BE PRINTED, TYPING THE 
SAME UNJT NU~BC~ TWICE WlLL CAUSE THAT UNIT NUMBER TO BE DELETED• 
TYPING ANY l<LY OTHER THAN 0 ltlRU 7 WILL CAUSE. A QUtSlION MARK 
171 10 BE PHINT[O ANO THAT KEY WILL SE IGNORED. 

TO TERMINATE UNIT SELHllON TYPE A CARRIAGE; RETURN, WHEN 
CARRIAGE RETuRN IS TYP£0 HlE PROGRMt WILL CONTINUE TO THE 
"PARAMETEH SELECTION' UNLESS NO UNJTS WERE SELECTED ANO IN 
THAT £Vt.NT Wilt. AETURU TO TH.£ BEGINNING Of llS£LECT UNHS", 

14t:S•ltl TAPE UNlf SELECTION EXAMPLES 
I 
I 
I 
l 
I 
I 
l 
I 

• • I 

• I 
I 
I 

SELCCI U~ITS 3,4,5 
SELECT U~ITS 5,3,4 

IN EITHER CASE. UNITS 31415 ARC SELECTED. 

sEucr u~ns 

A C4KRIAGE A£JU~N WAS TYPED Wlttl NO UNITS SELECTED. 

SELECT U~lTS 119711•2 

ONLY UNIT 2 SELECTED, UNll 1 WAS 0£LET£0 HYP£P TWICEt 
ANO THE 9 WAS IGNORED. 

llft:S•l•2 STAHTlfllG AT 200 WILL RESULT IN AUTOl1ATIC SELECTION OF UNITS TO 
I BE TESTED. A UNIT WILL UE SELECTED FOR TES~lNG IF JT MEETS THE 
I FOLLOWING CRlfERlAl 
I lt IT IS ON•LlNf 
I 2. IT lS WRITE ENAULf.0 CR 



115 
116 
117 
118 
it9 
t20 
121 
122 
123 
H''+ 
125 
126 
127 
128 
129 
130 
131 
132 
133 
13'+ 
135 
136 
137 
138 
139 
1'*0 
1'+1 
142 
1113 
1'1'1 
1'15 
1116 
t.117 
l'IB 
1'19 
150 
Ul 
152 
153 
154 
155 
156 
157 
l5tl 
159 
160 
161 
162 
163 
16'1 
165 
16& 
167 
168 
169 
170 
171 

• 
' I 
l 

IF TttC ABOVE CRITERIA ARE NOT MET BY AT LEAST ON£ Clt UNIT, 
OPERATOR SELECTION WILL BE REQUIRED !REFERENCE '+131111 

l'+t3•2 PARAMETER SELECTION 
I 
I 

' ' • 
' ' • I 

• ' ' I 
• l 

' l 
l 

' I 
' 

STARTING THE PROGRAM AT 200 WILL RfSULT IN AN AUTOMATIC SELECTION 
OF TC:ST PARA~ETE:RS Cflff£RENCE '+o3t2tl0) OTHERWISE STARTING AT 
AOORESS 2011 OR 210 WILL ALLOW OPERATOR TO SELECT PARAMETERS, 
FOR 7 TRACK UNt rs THEil( ARE 7 PARAl'lE.TE:RS TO BE C0NtlWLL£0 sy, __ J:R 
THE OPERATGR. THEV Akl: TEST NUMatRt PAtTE.RNt Pl\RlTY1 OENSITY1 CR 
RECOKO LEIJGlth JIUT(. nooc. AND READ MOUE. FOR 9 TRACI< UNITS CR 
TH[Rt ARE 5 OPE.-.ATOR COMROLL[O PARAMETERS. lHEy ARE ALL Ttt[ CR 
7 lRACI< PARA 'IETERS JUST HEffR£NCEO EXCEPT PARllV ANO OENSJlY, CR 
IN EITlll:R CASE. THE PllOGRAl'I PRINTS THE FOLLOWING; CR 

ttJST PAT PAR OEN RLS WMO RMO" 

TST;:JEST NUMBER 
PAhPATTERN 
PAR;:PARlTY 
OEN:OENSITY 
RLS=rtECORO LENGflf SEQUENCE 
WMO:WRll£ STARTtSTOP tt00[ 
RMO:R(AO STARTtSTOP MOOE 

I '+t4121l TEST NUMBER 

' ' THE.RE AR£ 6 TESTS AVAILABLE FOR SELECTION CO THRU 5lt 

TEST OESCRIPTION 

0 Wffff[ 1 l\ECoi<o, REPEAT ON ALL UNITSt CONTINUE TO [NO 
Of TAPE, 

1 WRITE 2~4 RECOROSt REPEAT FOR ALL UNITSt CONTINUE TO ENO 
OF TAPf.4 

2 wRITE: 25£. RECORDS, REPEAT FOR ALL UNITS, BACKSPACE 256 
R£COROS, REPEAT FOR ALL UNITSe READ 256 RECORDSt REPEAT 
FOR ALL JNITS, CONTJNUE TO. END OF TAPE, 

WRlTf 1 ~[COHO. REPEAT FOR ALL uuns. l:IACl<SPACEt REPCAT 
FOii ALL l.lNITSt RC.AO l ll[COROt REPC.Af FOR ALL UNITSt 
CONTINUE TO ENO Of TAP[, . 

'+ WHITE 1 i\ECOH01 REPEAT FOR ALL Uf.UTS, REPEAT fOR 256 
HECOROS, BACKSPl\ct 25b RECORDS, R£P(AT FOR ALL UNITS, 
REAU t RECORD, REPEAT fOR ALL UNITS, KEPEAt FOR 256 
k(COROS, CONTINUE lO £NO OF TAPE, 

NOTEt nus TEST WILL NOT FUNCTJON PROPERLY WHEN OP(RATIN.G 
ON A OUAL OEl>ISirY Sl'::if[M INRZ/PE) l.ltlOSE OENSITY SELECTION 
IS COMPUTER CONfROLEO. 

5 READ l REcORO, REPEAT FOR ALL UNITS, CONTINUE TO ENO 
OF TAPE, 
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172 
173 
U'I 
175 
176 
\71 
116 
179 
1!!0 
llll 
1112 
183 
18'1 I 
1115 I 
186 I 
1117 I 
tll8 I 
189 I 
190 I 
l'H I 
192 I 
193 I 
t91f I 
195 I 
196 ' l ".l7 I 
t '311 I 
199 I 
200 ' 201 I 
202 I 
203 I 
20'1 I 
205 I 
266 I 
207 I 
208 I 
209 I 
210 I 
211 I 
212 • 213 I 
21'J I 
215 I 
216 t 
217 I 
218 I 
219 I 
220 I 
221 l 
222 I 
223 I 
22'1 I 
225 I 
226 I 
227 I 
228 I 

. CR 

THERE ARE a OATA PATTERNS AVAILABLC FOR SELECTION CO THRU 7t WITH ACH 
PAIUJV, 

PATTERN OESCRIPfION OAlA 

0 CEV£N) lllGH FllEQUENCY OUTSIDE SKEW 01 
01 
EJC 

0 10001 HALf FREQUENCY OUTSIDE SKEW 01 
00 
01 
00 
(JC 

1 CEVENI SLlOIN& "O" 37 
57 
67 
13 
75 
76 
ETC 

1 10001 SLIDING Hln lfO 
20 
10 

4 
2 
1 

UC 

2 CEVENI HIGH fJtEQUENCY ALTERNATING 25 
TRACKS 25 

£JC 

2 10001 HIGH fR£QU£NCY ALTERNATING 52 
TRACKS 52 

El'C 

3 l(VENI HALF FREQUENCY OUTSIDE TRACK 11 
HIGH FREQUENCY INSIDE: TRACKS 76 

71 
76 
ETC 

3 10001 HIGH FRf;QUENC'I' OUTSlOE TRACK 01 
HIGH FREQUENCY INSIDE TRACKS 77 

01 
11 
ETC 

PATTERN .oESCRIPTlON DATA 

4 CEVENI INCREMCNTING PATTERN 01 
(~0 ALL o's1 02 
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229 03 
230 • 
231 
232 11 
233 I 
231+ I II COOOl JNCRE"£~TIN6 PATTERN 00 

. ~-~·. ·-·· .. ,._ 235 I INCLUOIN!i ALL o•St 01 
236 I 02 
237 I 
231l • 239 I 
240 I 11 
2'11 I 
242 I 5 CEVEN) THREE o•s EACH TRACK EVERY 37 
2'*1 I 6Tll WORD 31 
21+4 I 37 
245 I 57 
2'16 I 57 
2'17 I 57 
2'18 ' 67 
2'19 I 61 
250 I 67 
251 I 73 
252 I 73 
253 I 73 
2!\lt I 75 
255 I 75 
25h I 75 
257 • 76 
256 I 76 
259 I 76 
260 I ere 
261 I 

' 21>2 I I (000t THREE l'S EACH TRACK EVERY 40 
263 I 6TH WORQ 'tO 
2611 I '+0 
2&5 I 20 
266 I 20 
U>t ' 20 
268 ' 10 
2b'.i I 10 
270 I 10 
271 I O't 
272 I 011 
273 ' Olf 
27't I 02 
275 I 1)2 
276 ' 02 
277 I 01 
276 I Gl 
27'J ' 01, 
2110 I ETC 
261 I 
2(12 I 6 COOOtEVEtH ALL l•S 11 
2!13 ' ' 71 
284 I Ere 
21\5 I 
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286 • 1 CEVENJ RANOOH (NO All o•s1 ? 
287 • 288 I 1 IOOOJ RANOOH llNCLUOlNG Al..L o•sa ? 
289 I 
290 • 4.4.2.2.2 PATTERN (9 TRACK I CR 
291 • CR 
292 I THERE ARE 8 DATA PATTERNS AVAILABLE' FOR SELECTION CO THRU 7t CR 
293 I CR 
291f • PATTERN DESCRIPTION OATA CHANNELS CR 
295 1 ···- .. .._.__ ... CR 
296 I 4 lNCRt:HENTING PATTERN 000 Olio CR 
291 I 001 200 CR 
2911 I 002 002 CR 
299 I 003 202 CR 
300 I CR 
31H I CR 
302 I . • CR 
303 • 377 111 CR 
30'1 • EfC, E:TC • CR 
305 I 
30E. I II EAC~ C~ANNEL 3 BITS 000 0110 CR 
307 I 000 0'10 CR 
308 I 000 0'10 CR 
309 I 200 001; CR 
.HO • 200 00'1 CR 
311 ' 200 00'1 CR 
312 I 100 010 CR 
313 I 100 010 CR 
314 l 100 010 CR 
315 • 0110 020 CR 
316 I 0'10 020 CR --.... 317 I 0110 020 CR 
316 I 020 100 CR 
3l'J • 020 too CR 
320 • 020 100 CR 
321 I 010 001 CR 
322 I 010 001 CR 
323 I 010 001 CR 
32'1 I 00'1 1100 CR 
325 • OOlf 400 CR 
326 l 004 400 CR 
327 I 002 002 CR 
328 I 002 002 CR 
329 I 002 002 CR 
HO I 001 200 CR 
3l1 I 001 200 CR 
H2 I 001 200 CR 
3.B I ETC, nc. CR 
3311 I 
.H5 I ' HIGH fRE&UlNCY ALL CHANNELS 377 171 CR 
336 I 377 117 CR \. 

H7 I Etc, ETC, CR 
H8 I 
H9 I 7 RANDOii ? ? CR 
3110 
3'11 ..... 2.3 PARITY 17 TRACI< ONLYt CR 
llf2 
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31f 3 
31t't 
3't5 
31t6 
3'17 
3'1& 
349 
350 
351 
352 
3!\3 
35'1 
355 
356 
357 
3!>11 
35'.I 
360 
361 
362 
363 
36't 
365 
366 
367 
366 
369 
370 
371 
372 
373 
37't 
375 
376 
377 
.H8 
379 
380 
3111 
382 
383 
38't 
3!15 
566 
387 
386 
389 
390 
391 
3'J2 
393 
3'Jll 
395 
396 
397 
1198 
399 

PARITY SELCCTIO~ IS EITHER EVEN OR ODO, 

PAR DESCRIPTION 

0 EVEN PARtTYt 

1 000 PARlfY 

't•!.2.'t DENSITY i7 TqACK ONLYl 

THCRE ARE Ii TYPES Of OENSITIES FOR SELECTION f2t5t8tCt 
,-···------··-·· 

OEN DESCRIPTION 

2 200 81TS p[R INCH, 

5 556 airs PER INCH, 

8 aoo BITS p[ft INCH, 

c aoo BPI CoR~ DUMP, 

lft3t2t5 RECORD LCNGH SEQUENCE 

THERE ARC Ii lYPES OF RECORD LENGTH SEQUENCES FOR SELECTION io THRU &J 

RLS DESCRIPTION 

0 MINIMUM LENGTH RECORDS t't BYTES) 

1 MAXIMUM LENGTH RECORDS (102't BYTES• 

2 VAR'tlNG LENGTH RECORDS, MINlMU11 TO rlAXIftUlt UST RECORD• 
't BYHS, EACH SUCCESSIVE RECORD IS If BYTES LONGER 
UNTIL 2S&TH RECOR0=1021i BYT£S> 

VARYING LENGTH RECORDS, MAXIMUM TO rllNIMUft ClST RtCOROa 
1021+ BY'T£St f.ACH SUCCESSIVE RECORO IS 4 BYTES SHOf\Ttft 
UNTIL 256TH R[CORQ;4 BYTESJ 

't•3t2t6 WRITE START/STOP f"IOOE 

THERE ARE 3 JYPES Of wRlTE f"IOOES FOR SELECTION ( 0 THRU ~. 

Wf"IO DESCRIPTION 

0 NONSTOP : NO WAITING BETWEEN WRITE Df'ERATIONSt NEW 
COKMANO IS ISSUED WHEN CU READY StTS 1 

1 START/STOP .. FULL STOP 8ETW£EH WRITE OPEftATlONSe NEW 
COKKAND IS ISSUED WHEN TU Rf,DY SETS, 

2 RANDOi\ • FULL STOP WITH RANDOM OELAr U•2!l6 111LLISECoNOSt 

lf•ll•2e7 READ STARJ/STOP 11DOE 

THERE ARE 3 TYPtS Of MOOtS fOR SELECTION 10 THRU 21 
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\00 • ltOl 'l 
-.02 ' llU • .. o .. • 'l05 • _ ..... ___ .. ._ .. o, • lt01 I 
Ito& • 't09 I 
ltlO • IUl • . ltU • .. n • u .. I 
ltl5 • 1tlo • .. 11 • .. u I 
1t1' • lt20 t 
'421 • lt?2 • 

.t 
lt23 l 
'+21t • "25 I 
lt26 I 
.. n ' .. ea I 
lt29 • HO • lt3l. • lt32 t 
.. 33 • .. 3 .. ' lt.!5 • .. 36 t 
ltll • U& I 
'+3' • .... 0 ' ""1 ' .... l t 
lt43 • ...... I 
05 I .... , ~ 
4'17 I 
'Ill& ' ltll9 •. 
lt50 • lt5l t 
ltll2 I 
.. u • !+5'1 • .. 55 t 
.. so • 

OtSCRIPflON 

NONSTOP ~ NO WAITll\IG 6f.TWE£H READ OPCRATl~NSt NCW 
· · ~o"HANO ~s 1ssuco wHEM CIJ READY sus • 

1 SlARTISl()P ., FIA.L STOP 8tlW£.lH REAO OPtKAlJONS• NEW 
. . · COMMNO U ISSUtD WHEN TU KEADY ScTSt . 

RANDO~ - FULL stop WifH RANDOH OtLAy (~·256 HILLISECOff08t 

lt•l•2•1 fJNAt. JESf ~[LEC'f Af'PROYAt. 

AFTER S£LECTIKG RflO• If ALL PARAH£1'ERS SELECTED ARE LEGAL, •01<~ 
wn.L B.£ PRJNTEo, .IF THE PARAMHtRS succn:o HU.I. cORRt$POHO 
TD Tl-IC OPf:ttAlORS 1Nl£t~TIONS ti( f!UST TYPE A CARklAGE RtTURfol 
TO SAVE THE l'ARUt£TEkS1 TYPit'AG ANY OTHER KU NOW, OR lt4 FACT 
AT At~V TIHE OUIUNG PAkAt1ptR SELECTION n'PJNG Aft IU .. EGAL K(V 
WILL CAUSE Jrit l>Rf.SENJ PARA .. ETERS JO 8£ DEl..UtU ANO A NEW 
PARAM£TlR S£1.(CU0N TO. 6£ ltHTIATEOt UP TO TlN SUS OF 
PARAMETER SELECTIONS CAN 8£ MADE, £ACH SET Wll..L BE EX£CUT£D 
AFlER THE PfH:v1ous SEt REACHES ENO OF TAPE. TO TtRY.lNATE 
PARAMETER SEl..£Cfi0N A S£CONO CA~RIAGE RETURN ttusr BE TYPED AFTER 
. SELECllt4$ A sq Of PARAHETp~s, . . 

,,1,219 TEST SEltCTION CXAHPlES 

lST PAT PAR lltN Rl.S WMO RHO 
3 2 0 2 l 0 0 OK fCRt 
$ I(? 

0 0 l a 2 2 2 OKI<? 
0 l 1 • 2 l 0 OK tCRa 

fCRt 

TWO PARAttClUS SUS WttU:: S£LEnEo 8f tttt ABOV£ S£Qll£NC£ 

T£sn. PATtUN a. £V£N PAIUTl't HO 8P1t ftAKJftUf\ R£CC)RO U:NGJH• 
WIUtE NONSTOP, AND ft£AD HDNSTOP, . . . . 
f£ST •• PATft;IU• 1t (lttO PAkHYt aoo BPl•. VAAYING R£COltO LtNCJl .. 
CHIN tO HAlH t Wltllt STAfitTISTOPt RC.0 NON$JOPt · . 
(NOH'.. (V(tt fttOJGH l[::il 0 lS A.• WRITE Of.IL¥ rut. ~LL PARAHETERS 
fftJST 8£ SAJISfUDtt UN tttlS USE RffO HA:i NO tFFf=CTt 

IH THE SCCONll P4RAffEtCR SU A uK'' WA.S TYPEO WttlCH \olAS ILL£6A&. 
ANO THE SET wAS RElNltlAl..lZEUt . . 

Jt4 THE HURO PUAttETEH SU AN !lXit WAS TYPEO INSTEAD OF A CAR• 
RfAG£ RllURN ANO THt ~ARAl\ETERS WCRE IGNOR£0• AFTER AT l£AST 
ONE GOOD Stt WAS SCltCTlO A CARRIAGE RETUR• WAS lVPEO AT tHE 
StGINNING Of THi: f>ARAl1tf(R SEt..tcr•oN AND TH£ PRC>(illAM WDUt-0 START . ltSJINGt . . . . . . . . . 

NOTE; If NO 1 T'lACK UNllS ARl AVAU.AQlE fOfl ltSHNGt THE 
PROGHAft WILL PfUNf XltX IN THE PARITY AHO OtNSlty POSIJIC)NS 
srncc THEIR ~Pt(;tf,CAHOH IS NOT R£QUIREO FOH 9 TRACK. UNITS, 

~·S•2tlOAUTOffAt1C PA'lAfttT[R SEl.ECHOtf 

ca 
Cft 
CR 
CR . 

) 



lf!ll 
'l!I& 
t+59 
'l60 
.. u 
!t62 
lt63 
't6'1 
'l65 
.. 66 
lt67 
1166 
t+69 
HO 
't11 
1172 
'173 
.. 7lt 
t+75 
47b 
1117 
'178 
1179 
.. so 
1161 
'1112 
483 
.. 8'1 
4115 
!t86 
'lb7 
'1118 
!f89 
'190 
.. 91 
'192 
'l93 
1194 
'195 
lj')(> 

11'37 
1198 
1199 
500 
~01 
502 
503 
5011 
505 
506 
507 
508 
509 
510 
511 
512 
513 

STARTING AT 200 Will CAUS£ JHE FOLLOWING TEST PARAKET[RS 
TO 8( SELECTEO AUTOKATICALLY J 

TST PAT PAR 
3 1 1 
3 0 0 
2 1 1 

OEN RLS WMO RMO 
c 2 1 l 
8 3 1 1 
5 2 I) 0 

NOTEI PARITY ANQ DENSITY PARAMETERS APPLICABLE TO 1 TRACK ONLY CR 

OPERATING ~ROCEOUR[ 

btl OPERATIONAL SWllCH SETTINGS 

THE OPERATIONAL SWITCH SETTINGS ARE USED T04 

A, ALT£R £RROR RECOVERY PROCEDURES 

81 DELETE ERRO~ PRINTOUTS 

C, CAUSE A l£ST SEQUENCE TO SE REPEATED WITH A VARIATION 
fHE PATTERN• RECORO LENGTH SEQUE"'CEt WRITE KODEt OR REAO KODE 

SW ITCH£S ro AL TElt ERROR RECOVERY 

THE FUNCTION P[~FORMEO JS WITH THE SWITCH IN THE "1" COR UPJ 
POSITION, 

SW 

5 

6 

FUNCJlON 

O£LETE READ RE·TRYS 

DELETE W~ITE XlRG 

WRITE ST-TJSTICAL 
RECOVERY 

PURPOSE 

USE OF THIS SWITCH WILL CAUS£ 
DELETION Of THE NORMAL SEOU£NC£ 
OF TRYING TO Rl•R£AD A RECORD 
AFT£R A RE.AO lRKl)Rt THIS WOULO 
BE USEFUL FOR SCOPING READ 
OPEflATIONS. 

USE OF THIS SlilUCH WILL CAUSE 
RECORDS WITri WRlJE ERRORS TO 
BE LEFT ON JAPE• THE READ PASS 
WITH DATA TYPE.OUTS S£LECT£0 
wOULO er U!it:FUL FOR OEJERMlNUHi 
WRITE ERROR ORIGINSt 

USE bF THIS SWITCH WILL CAUSE 
A BACKSPACE 2 RECOROSt SPACE 
FORWARD 1 R£COKO, «EWRITE RECORO 
SEQUENCE TO SL USED INSTEAD 
Of wllJTE XIRG SO THAT THE RECORD 
Wlll OE REWRJTT£N ON APPROXI• 
t\ATELY THE SAML ARLA Of TAPE 
WHEflE THE WRITE ERROR OCCURRE01 
THIS METHOD KEEPS JHE INTER• . 
RECORD GAP FROM GETTING LARGER, 
DA TA IS WRI TTElll OV£1l THE SAME 
SPOT ON TAPE TO TRY ANO FINO BAO TA £1 

·. 

\. 
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llllt • 515 • 5l& • 51f I 
ua • 519 t 

. ~-··- ---· 520 • 521 • 522 • sn • 52 .. ' 525 • 526 ' sn. • SH • 529 • !UO • 511 I 
S32 • 5.U • 531f 
545 • 556 l 
531 I 
534 • SH • S'tO • SH t 
542 I 
Sll3 ' lW+ • 5115 • 51+6 • 51f7 I 
5118 • 5119 • 5Sa I 
551 • 552 • 553 • S~'+ • 555 • 556 • 551 • 558 I 
H'1 ' 560 • 561 t 
562 I 
SU I 
561t I 
565 4 
566 I 
567 • 568 • 569 • 570 I 

"ACRq VO&·~' 1~·D£c•71t 12lllt fAGE •·? 
~···· liW•TcttES to CONT~OL ~R~OR PRINTOUTS 

~~~ ~~-~::=~P£~f08"£0 IS ~1TH THE SVITCH lN THf: •t• COR 

sw 
n 

SW 

0 

fUNC'flOJ.t 

SUPpRESS ERROR 
PRINJOUT . 

PW\POSt 

THE STATISUCS CQNC£flNIN&ftt£ 
HUtteER ANI> nl>ts OF tRROftS WU.f. 
&E PIU.NTEO WHEN THE TAP£ UNU~~--
REActtCS ENO OF TAP£, FOR I.ONG . 
PEIHOOS Of n:srtNG fOVERNIGHTt tfCl 
n .. AY 8£ SIJffJCltNT To R[CUV£ .. 

'THIS INFORffATlON ANO NOT NAV£ A 
TYP£0UT ~ACH TIM~ A~ ERROR OCCURRED 

PRl~T f:RllOR ~TATISHC~ AFTU COKPl£TION Of EVERY RECORD 
LENGTH SEQIJENC£.INSTEAO Of AfTER 

fUNCJIOJi! 

CHANGE, f'UT~RN 

ENO OF TAPE AS JS NO~MAl.t ' 

f'llRPOSE 

AFT£R COffPLETION Of A JCST Sc., 
GUEHCE REPEAT WITH N£X1 PAllERN• 
UNTIL l>AlTERN l ·1~ tOl'IPLET[Oo , . 

THIS FEATURE IS USCfUL foft TESTING ffANY co"BINATIONS oF TEST 
PATTERNS WllliOUf ft[Q~lfUNG Tttt OP£RATOR TO TYP£ IN A LARGE 
NUMB£R Of rARAf\ETEASt, .. 

TST PAT PlR 0£N RL~ ~MO Rt\O 
l a a a i e o 
, • o a o o o 

WJtH SWO•l 
TfST .S WILL 8£ txEtt>JEI> 6 TJftt:S tPAlfEMS 2•lJ · .. ·· 
ANO nu:H tlSl' .. wle.L It[ t:ltf.CU1£0 a TIMS CPATftftNS 6tlt 
NOltl imc PR1Nl£& fOR PAMUY Alm OCNSJTY lF OttLY 'J TRACK UNHf CR 

~t ERRORS 

6•1 WfUlC ERllORS 

TttE FOLi.OWiNG [itReR 'fYPtOUTS AR£ POSSl&U: OW\l_,.G ~ WRtTC 
OPERAUONo 

Ao WRITE STAtUS ERROR 

COKO 
llXXXXlt 

$TATUS 
!(lCXXXll 

THIS wlLL OCCUR IF ERROR CBIT .11 Of COft"ANO R£GIS1£R) SETS 
ON A JR1f£ COl'lffAtllh THE CONT(NTS Of' Tm: COMANO, ANO STATUS 
ftEGJSn;,f{• 4S pRINTEO Al,.ONG ~fTtt Tttt 'flE~ORI> Ntl'48£R ANO. ftECOfl 
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571 ' 572 I 
513 I 
!Hit I 
575 • 57(> l 
577 t 
578 I 
579 I 
5110 I 
Sill I 
582 I 
563 • 564 • 585 I 
566 I 
587 I 
586 ' 569 I 
5'.10 • 591 I 
592 • 593 ' 594 • 595 I 
596 I 
5'J7 ' 598 I 
599 I 
600 I 
601 I 
602 I 
603 I 
60't I 
t.05 I 
606 I 
r.01 I 
r.oa • 
609 I 
610 t 
611 • 612 I 
613 I 
614 ' 415 I 
616 ' f:.17 I 
616 I 
619 I 
420 I 
621 I 
6?2 
623 
62't 
625 
626 
627 

LENGTHt 

8t XlRG wRifTEN ~ TIMES 

THlS wit.I.. OCCUR IF A !olRllE STATUS ERROR CANNOT SE CLIMIN• 
ATEO IN ~ ATTEMPTS AT llE•WRITING THE RECORO WITH EXIENOEO 
INTERREc:>RO GAP, NOT POSSIBLE OUIUNG TEST O OR 1 AS THESE 
AllE 11 wRUt ONLY" TESTS ANO JT IS NOT ABSOLUTf.LY NECESSARY 
FOR THE ~ECOllOS TO BE WRlTT£N PROPERLY, SETTING SWITCH 
5 TO A "l" WILL OELETE "~RITE" WITH XlRGt 

Ct ENO OF TAPE 

ORV PAT PAR OEN MOOE RECORD LENGTH 
0 7 0 600 SSTP 1276 MAX 

WRITE ER•toRS : 5 
RECOVEllEJ AT l : 3 
hECOV[flE) AT 3 = l 
PERMANENT OADSPOT : 1 

ORV : UNIT NUMBCR 
PAT : PATTERN NUMBER 
PAR :: PAltITv 17 TRACK ONLY) 
OEN : OE~SITT 17 TRACK ONl.Yt 
MOOE ;. W:UT£ START/STOP MOOE" 
RECORD ;. NUMBER OF RECORDS 
LENGTH : LENGTH OF RECORDS 

CR 
CR 

ON UNIT o. USING PATTERN 7t EVEN PARITYt 800 BPle WftlTE 
t100£ STHTISlOPo 1276 RECOROS OF MAIClftUM C101f4 BYTES> 1.ENGT 
HRE wllJTTlN1 OUIHNG THAT HME 5 WRITE STATUS ERRORS 
OCCURU.O, 3 WERE R(COV(REO ON THE 1ST RE-WRITE, 1 RECOVERE.O 
ON THE Ho ar~wR JT[. HI[ R[l'IAUllNG ERROR NOT R[COVEHEO IS 
CONSPER::O TO bE CAUSED BT A PERMANENT BAD SPOT ON lAPE1 

NOTE& THE ABOVE EXAMPLE lL.LUSTRATES OUTPUT fOR A 7 TRACK UNIT. CR 
IF fHE UNJT wAS <J TRACK. x WOULO fl[ PRINTED IN rnE PARITY ' CR 
ANO DENSITY POSITIONS, CR 

612 READ LRRORS 

THE FOU.OWING .titROR JYPEOUTS ARE POSSIBLE DURING A READ 
OPERATION I 

At REAO STATUS ERROR 

COMO 
XXXl()O( 

STATUS 
xxxxxx 

RECORD LENGTH EXPECTED ACTUAL 
lf7 .. 

CR 

THlS wlLl. OCCUR WHEN ERROR can 15 OF COMMAND REGISTERt 
S£TS OURtNG A REAU OPERATION, THE CONTENTS OF THE COMMAND 
ANO Sf AT JS REGlSTlRS lS PRINTED Al.ONG WITH THE RECORD NUMB£ 
ANO R(CO~O LENGTH1 

St kEAO DATA ERROR 

~. 
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62& 
629 
630 
631 
632 
633 
6H 
635 
636 
&31 
638 
£.39 
6110 
6111 
6112 
b.113 
6411 
6'+5 
646 
6117 
6'+8 
Glf 9 
6!>0 
651 
652 
653 
£511 
655 
656 
657 
6M 
65':J 
660 
661 
662 
663 
6611 
&65 
666 
667 
668 
66'.f 
670 
671 
672 
673 
67'+ 
675 
676 
677 
678 
J.19 
&60 
681 
682 
683 
61l'I 

• I 
I 
I 

• I 
l 
l 
I 

• • I 
I 

• 
' t 
' • I 

' I 
I 

' t 
• I 

' I 
• 
' I 
' a 
I 
I 

• • 
' • • • I 
l 
I 
I 

' ' • I 
I 
I 

COHO 
lOCXXXX 

STATUS 
xxxxxx 

RECORD LENGTH EXP£CTEO ACTUAL 
107 10211 .77777 175777 

THIS WlL~ OCCUR WHEN THE DATA READ DOES NOT AGREE WITH THE 
OATA wRtfTEN• THE CONT£NTS OF THE COl\l1AND ANO STATUS REGJST RS 
IS PRINT Wt ALONG WITH l/iE RECORD NUl16ER ANO RECORD LENGTH,. 
AlSO PRI~TED IS THE CONTENTS OF THE MEMORY ADDRfSS fROH 
loOHlCH THE: f)AlA WAS WR1Tl£N IEXPECTEOl ANO HIE CONTENTS Of T E 
MEMORY l\)OltESS INTO WHICH IT WAS ltEAO (ACTUAL), THIS INOI• 
CATES TH!: FIHST DATA TRANSffR ERltOR FOUNO Foft THC f(ECoADt 
NO ATJEM~T IS MAOE 10 OETER~INE lF TH£1t£ ARE OTHCR DATA ERR RS 
IN THL Rt:CORO, 

Ct ·READ PASS 

ENO OF TAPE 

ORV PAT PAR DEN MOOE RECORD LENGTH 
3 * 1 CO NSTP 1276 H·HAX 

ftEAD STATUS ERRORS : 3 
DATA ERRORS "' l 
NON RECO~ERABLE ERRORS ;; 0 

ON UNIT I• USlwG PATTERN '' ODO PARITYt CORE DUHP1 READ "OD 
NONSTOP, 1276 RECOROS Of VARYING LENGTH C~ TO t0211t WERE 
READ, DU~tNG THAT TIME 2 READ STATUS ERRORS ANO l DATA 
ERROR occuHRf.o, THERE WERt 0 NON·RECOVf.RABL[ ERRORS WHICH 
INIJlCA'fES THAT THE STATUS ANO DATA tRftORS WERE ELIHINATEO 8 
RE•REAOl~ THE RECORD UP TO THREE TIMES, 

NOTEl THE SA~E lUTPUT CONVENTIONS FOR PARITY AND DENSITY ARE CR 
APPLICABLE HERE AS IN sec. 6.1.c CR 

613 ERkOR RECOVERY PROCEDURES 

WRITE [RRO~ RECOVERY 

THE PROCEDURE TO ftECoVER FROl't A WRITE ERROft IS DETER"INEO BY 
THE FOLLOW ING I 

A• lS IT A llWRITE ONLY•• JEST OR WILL THE DATA 8£ REAO? 

e, JS 11 WRIT£ STATISTICAL R£COVERY" SEL£CT£0 CSW 6:1J? 

c. JS "OElErE WHITE WITH URG" SELECT£D CSw 5::U? 

CR 

6o3t1•1 IF IT IS A "WRJTE ONl.Ytt TUT AND llWRHE STATlSTICAl. RECOVERY~ 
lS NOT SELlCIEO (SW 6:01 THE WRITE ERROR IS SIMPLY COUNTED 
ANO THE PHOG~AM PROCEEDS TO TH( NEXT RECORD, 

16t3tlt2 IF IT IS A "WRITE ONLY" TEST ANO "WRITE STATISTICAL 
I RECOV£RY1t IS SE1.ECTEO C SW 6:1J, A WRIT£ ERROR IS COUNTED ANO THEN 
I A RECOVERY SEGUENCE (UACKSPACE 2 RECORDS, SPACE FORWARD 1 RECORD, 

- ...... ._. --·~ -· ........... .,.._._. __ 



'H u' &a1 
(afl8 

~' ,.,, 
i'#l 
J;.92 
493 

"" O'Jli ,,, 
6'7 
6!#8 ,,, 
700 
701 
102 
10 
704 
705 
706 
7&7 
708 
70.'> 
710 
711 
7U 
713 
11'1 
7lS 
716 
tl1 
718 
11' 
uo 
721 

. 722 
72~ 
72't 
1'25 
726 
727 
'128 
729 
150 
731 
732 
733 
Ult 
735 
Uo 
737 
738 
739 
71t8 
7'+1 

• • • I 

• • 
' 

Rf:WftJT£ RECOROJ is £NlERt01 TttlS lt(COVEfff SUUENCE lillL"- $£ 
RfPCAJtO UP JO 1 lJf'l£S If Tttt WRIT( tRROfl PEltSISTSt lF A 
wRUC ERROR lS "40T t.LUOlllAT£0 AfJEll ttt£ aJti AHtf'IPT IT ts 
COUNltO AS A P£\MAN£NT BAO SPOT ON TAPE1 SJATl$iJC$ AR£.SAVEO 
TO INOlCAU ttOW KANT TIMES Tttt RtWIUTE. S£QU£NC£ HAO TO BE RE• 
PEAT!O TO IUt.<>Y(R FROH EACH wRiTE £RROR 1 . . . . .. 

l6•~···3 If IT IS A 11 WRIJE ANO REAO• n:sr AND •w1Uu: StAT.STICAL Jt£COVERY• 
• . IS StLEClt:U (SW t.=H ANO IJWRITE wntt XIAli" l& NOT OU.£Tto caw 51:0 
' THE PHOGlbf'I IOflLt. f'lRSJ Afltf'lt>T JO 00 A •w._nt SlATJSTlCAL Rtcovtlly • 
t IF A PERMAN(Nl ~AO SPOT lS £NCOUNT£REO THE PROGRAM WILL THEN 
t ATl'[foiPf JO Ri:COllEM wnu A "WIUTE WJTli ltlH(i;lt I f'AlUJR£ JO RECOVER 
I AT THIS POlNJ S>tOULO ktSULT IN A R£AO £RROR DUKING lHE R£A0 PASS1 
l . . . . u.,,.,, .. If IT IS A 11 WRlf£ AND RUO" u:n ANO "WRHE SIAUSUCAL RECoVtJtYlt 
• lS NOT &t:l.Ecu:o tS\11 fi=ot ANO ttwRlTC Willi XJRGu IS NOT OEl.tTEt> 
• csw S=ot THE PROGRAM WILL TRJ TO RECOVER om.v UY REWRITING TliC 
• RECORO WITH t:>CH:NPEU INJERRECOKP liAPt fAU.W\E ro RECOllC:R SHUULO 
' RESULT IN A ~EAJ ERROH DURING READ PASS, . 

' t61l12 Rf:AO EkROR R£C()l/[ft'f 

• • ' t 
• • • • f ., I 

' t 
t 

' &• • • It•' • • 
' • t 

• r 
• I 

• • I 
j 

• • • • 112 

• • 
' I 

A READ [RKOR CA~ OCCUR fOR TWO REASONSJ SJATUS ERROR Oft DATA 
ERROR, A P,ROl'£R cou~T ts TA~EN FOR £ACK TYPE. OF [RROR, Rtc;OllERY 
OF A READ. EMDfC wlu. CONSIST Of TRYING TO AE-Rt:AO TtiE RtCORCI UP 
JO TWO HORE Jl~CS tUNLESS SW4:1 TO 0£LET~ REAq Rf•TRYS FOR 
SCDPlNG PURPOStU 1 lf Tlit UUlOR PtftSISJS If Ii CONSIOEREO "fllON• 
R£C011£RA8Ltll ANO THE PROGRAH WlLL CONTINUE WITH THC NEXT RLCOR0 1 

' R£SllUCflONS 

NONE 

HISCELLANCOUS 

SINCE £ACK OF Tttf: TtSTS 0£P£N0 0111 aEACHING lttf; •tot• RtfLECTOft 
FOR JEftl'tlNAY h1G " COULD 8£ AO-VAt.jUGEOUS to ust A !'SHOftT" fAPt1 
1tds .iout.o Al.LO.r fOft LESS '1'4t to fWtf A sun.I Of' TUTS Wtt1lt < 

VARY ING TliE Jtsr f>ARAHCTERS tftCFCRE't.ICt f, h :U 1 HOW£V£R t lfllS 
1$ NOT · untNOf.O TO lffPt. y THAT CONSONTLY CtlAft{f ING THE l£ST . 
PARAMETERS CUHSUTUJU A ffOR£ IJJfflCUl.T TUT Of DATA RCUADJ .. lff• 
THE LUIGTH Of Hfft UNO£R U:Sf IS Mok£ UtU:LY to SUPf'LY 'rt~Al t 
lN AlitY l\IUU. ,, A llSHOffT• lAPt JS 0£Slftt:o. Jt,JSt Pl.AC(: AN •tor• 
RC:fU:CUVt SfRP APPROlllHAJ.fLY 51) fEET DOWN TAP£ FROM TH£ •DOT1t 
tlARl<EN1 SO fHAf THE JAPE IS STILi. USEFUL AS A 1tLoN&" JAPE 
At110Ttt£R uaot• t\4RK£R COULD 6( f'LAC£0 A SttuiU DISTANCE U.PfROX• 
JMAJELY 10 ff.t:l t fAffTlifR UOYN ON hPCt TltlS WQULO £FF£.CHll£.t.y 
GIVE YOU Two fA:>£St CAil[ MUST ttE £1'tRCISJ'.O lfHU ffOU~ltNG THE JAPt: 
to POSll,Df-4 Jf tT TH£ f>R{,.Pfft uuotu HARKER, . . 

MEHORY AllAIL48LE 

THE PRO&ftAM ~CQ~tftES ~K OF f'[flOftY• If 8K lS AVAILABLE, 
STARTING TH£ PftOGRAff AT AOORLSS 200 Oft 210 W~LL £XPAfl!O tm; WRUt 
ANO RtAO DUFFERS SO lt~AT fUNltlUH LfNG'fH Rf:CORl}S WILL 13~ . 

-- ,~ ... ~· .... 



' 1't2 
70 
1 .... 
7'+5 
7tt6 
141 
7'+8 ., .. , 
750 
?51 
752 
7t>3 
7511 
155 
75Ea 
n7 
7H 
7H 
760 
761 
7f.2 
tu 
76 .. 
765 
766 
767 
1t.6 
f6' 
770 
771 
772 
773 
71't 
775 
776 
111 
716 
119 
780 
7tll 
7112 
763 
7114 
785 -
786 
787 
788 
769 
790 
f'H 
7\12 
793. ,., .. 
195 
796 
191 
796 

' • ' • ?• 
• . ,,, 
' • • I 
I 
I • 
' • t 
• 9•2 
I 
I 

' ' • t 
I 

• . , .. 
I 

' • • • ' , .. 
l 

•• I 
I 

• • 9•5 
• I 

• • • • • . ,,, 
• 
• I 

' • i 
• • • I ,,, 

! 

• 8JltS AHO "·~·~ft Lt~6TK ft[COflOS ~ILL 8£ ao~a ••res •. 
f"ROGMAft OUCUPllON 

GENERAL D£SC-JPJIO~ 

THE PftOGRA.fo\ IS 0£UGN£D AftOUNO TWO ftAIN SU8ROUTlt.1£S .•wrtnt• ANO 
•RtAO• AND ·~ St-t£S OF MINOR SU8ROUTlNES fOft ftAHJPUL.ATIN6 UNIT 
S£L£CTIOt., HANDLING ERROR STA11$JicS, Af40 R£C~O POSlfl0'4INI,. 
lF KOR( lHAN ON£ UNIT IS S£LECT£0 THC UNIT Wlltt lH[ LOW£ST···'~-
NOM&t:R JS SU.fcJ[LI FIHST ANO WHEN· tHt S£QO(MC£ IS c0Mi•1..uto --.. 
THEN THC NUJ lOWtsf UNIT NUMU(R JS S£t.£Cf£1> UNTIL All Ut~lfs HAVE 
8£EN SEL£CTlU, JHlS PROCESS IS, R£PtAlEO UNTIL AlL UNITS REACH. 
[ND OF TAP(, . . . 

TEST O 

THIS lS A "WRITC ONLY• TESTt THE P~OCEOURE IS TO WRITE 1 RCCOROt 
R£P£A'f FOR Al.L JNUSe CONTh1U£ UNUL £OT• wRnt 1'100£ Of NONSTOP 
tliM0=01 Wl ... l lllor 1:1£ u £Ff£CHV£ Stl£CHON FOR THIS TEST BECAUSE 
Tttt: WRtTE &oun-.c u Elt1t£0 AfTtft CACH Rt:CoRO TO OETERfUN£ IF 
ANY OTHt& UNlTS ARE S£l£CTt01 READ MOOE tRl'IOJ HAS flO EFFECT ON 
THIS JEST1 . . 

TEST 1 

THIS IS A "WRU£ ONLY• TUT Slf'llLA~ TO JUT 0 EXCEPT A SEQUENCE 
OF 25, RECORDS U WRUJ!N ON tACH UNIT· 8£F'OR£ CHANGING fO THC 
NEXT UHlTt REAO MOO£ •Rl'IOt HAS NO £ff£cl Ot.I THIS TEST, 

TUT 2 

THIS IS A ttWIUTt Af,10 REAO" TEST, THE PROC£OUR£ IS TO WRIT£ 21• 
RCCOHOS ON £ ACH t*IJ t THtN 8ACKSPAc£ 25, RECORO.S ON EACH UNIT t 
THEN REAO 25a RCCOftOS ON EACH \H\IU • ANO THU~ RtPtAT Tttt SUU£NC£ 
UNT•L All UNlTs ARE AT tor. . 

TUT 3 

THlS IS A 1tWRfTE AtilO ftfAO" TCST, Tfff fROCCDWt£ IS TO WIUTC 1 
RlCORO, &ACKSPACEt READ 1 RECORO ANO fttPEAf FOK EACH UNIT t TH£,. 
RtVEAf THE S£0Ut:t.IC£ U~rlL All UNITS ARE At tor. WRIT£ MOOE f>R 
READ HOD£ Of NO'.JSTOP l'-11'10:0 OR ~ftO:::Ot WlU. NOt 8£ [fFECTIV£ • 
Fo.R HUS Ttsl • .. . . . 

JEST II 

THIS JS A "WRIT£ AND k(AU• TfSTe ll IS SlftlLAft to TEST 2 £XC£Pl 
UNITS ARE CHANGtO St.TWHN EACH RtC:OftO DURING WRlTEt BACKSPACE• 
ANO Rt:Af>. want .. oat Oft R£AO t'00£ Of NONSTOP lWMO:o OR ftf\0:0) • 
WILL NOT 8£ £fF!CflV£ fOft tHIS TtSft 
NClft; THIS TEST l.llLL MlT FUNCTION PROPERLY WHEt4 OPERATING 
ON A DUAL D!HSUY SYSTEff INRZ/Pt.> WHOSE O(NSUY SELECTION 
lS COMPUTEJt CONJROt.tll. . . . 

TUT 5 
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799 • BIJO I 
801 • 802 • 803 • IW+ • ·---· ._. ....... &o5 • 8Ul. t 
807 I 
808 • .lh 
809 • au • &11 I 
au I 
au I 
81'1 Uli 
IUS • au. tU 
817 fill 
818 Ut 
819 I 
620 111 
821 no 
822 C9 
823 • 82'1 •• 825 t1 
au. " 827 ' 828 ,, . 
1!29 ... 
830 '3 
831 • 832 ll 
833 •1 
8:Slf to 
835 ' 8.U. • 837 • 838 • a:s9 ' n 
81l0 ' lllll • , .. 81l2 • n 
8'13 ' ta 
8«t«t • M5 1 u 
8'16 • 10 
81H • 9 
81t8 • 81t9 • a 
650 • ., 851 • 6 
852 • 853 I 5 
&Sil ' .. 855 ' l 

TttlS JS A •RUG OHLT~ TESTt 1'ttt PROCEOUftt: 14 TO auo l R£t0RQ, 
REPEAT FOR Al.t. L1NtTS1 AND CONHNU£ UNTIL ALt. UNITS ARE ~f t:Oft 
\'ht ffUN PURPOSE: OF THIS TEST IS 'fQ PROV£ COKPATlf.llUT't AK0N6 
tAPE UNITSt A T~PE THAT IS WRITTEN ON ~NE UNIT SHOULO 8£ ABL£ 
TO Bt Rf;AO !)l'ol nv OTHE.ff UtU1. ftsl f>ARAMUtRS TW.1 stuct 
PATTERN At.ID it£t:>RO LENGTH Sf0U£NCE ttOST Bt TH£ SAN; AS THOSf; US£0 
TO WRIT£ THE OAJA ON TAPEt ANV OF THE OTttCR T£STS CO THRU ltt 
CAN 6£ USLD fO 3EN£RATt JH£ DAfAt . 

LISllNG 

STATUS AND CO"HAND REGISTER BIT ASSIGNHENJS 

COMMAND REGISTER 

£RR6ft 

OEN i 
OEN fi 

00 : 200 BPI 7 TRAC~ 
01 ;; 556 BPI 7 TRACK 

POWtR CLEAR 

PARlTT 
UNIT SU.t BU I 
UNlf S£Le &if l 

UNIT SELo BIT t 
CONTROL UNIT A£AQV 
INTtRRUPT [NA8~E ' 

AOORtsS an 17 
AOOR(SS on ·~ 

o ;: ODD 

fUNCJ ION Bii 2 OH a OFF UN£ 
001 ;; READ 

FUNCTION BTJ 1 010 lll WRlfE 
flJNCtlOh an 0 oo = kRUE tOF 
GO 

l • EVO. 

STATUS REGISTEfl 

ILLEGAL COHftA'fO CILC' 

ENO Of FU.£ Ct~l 
CYCLttAL 1u:ou-.0ANCY ERftOR •tREt 
PARITY ERROR fPAEl 

BUS GRANT LAT£ 4&GLt 
£NO OF TAPE ttof t 
14£CORI> LEf\IGfH ERROR fRlU 

BAO TAPE ERRo~ C8TEl 
t.IOt.I f:ll lST£1'4T '11£f'IORY tNfOU 
SELECT REMOTE CSELRt . 

8EGtNNING OF UPJ: (BOH 
7 CUAt.INEL 17Ctft . . ' 
SETJLl ~OWN csow~· 

10 a 881 IPI 7 TRACK 
11 = 800 Bpi 9 TRACK 

100 • SPACE FOftWAfto 
001 • SPACE REVERSE 
no II WRITE XlRG 
1U : RCWlND 

··--·---· ., ........ _..., _____ .. .. 



863 
86't 
865 
866 
867 
868 
869 
670 
871 
872 
873 
87'+ 
875 
876 
871 
878 
879 
880 
881 
88;? 

000000 

803 .00003 .. 
88'1 
885 000200 
886 00020 .. 
887 000210 
61l& 00021" 
689 0002u. 
890 000220 
691 OOQ222 
892 Ol)0221f 
893 000226 
894 0.00210 
695 000232 
6% 000231f 
897 000236 
8')8 0002'10 
899 0002'12 
900 000241t 
901 000246 

' 902 000250 
903 000252 
904 00025't 
905 
90& 000256 
901 000260 
908 000262 
909 00026'1 
910 000266 
'Hl 000270 
912 000272 

2 
1 
0 

000000 
000001 
0000112 
00&0113 
oooou'f 
&000415 
00001;6 
0000~ 7 
000000 
000010 
000005 

0000~• 
012'006 
00()200 
OoOlH 
6001.H 
0001.)7 
172520 
172522 
1725i!'t 
1725d• 
0600110 
000000 
1777/f. 
177510 
17751>0 
1775b2 
1775t.l 
l 775Lf> 
00201io 
ooooutt 
0133d 
015li!'I 
0002''* 

000000 
oooouo 
0000110 
oooouo 
oooovo 
oooouo 
00001>0 

WRITE LOCI< IW:tt.'t 
REWINO STATUS 4RWSt 
TAPE UNIT REAOV <TURI 

0 ENA8L AMA 
,ENABt. ABS 

I 

•••••••••••••••••••••••••••••••••••••••••••••••••• •••••••••••••••••••••••••• •• 
I 

001152 
001552 
00155& 

t TITLE DATUM DATA RELIABILITY ~ 1 ANO ' T~ACK CR 
RO=lllo 
Rl=U 
R2=H 
R3:U 
ft'+::Sft 
R5=lll5 
SP;;S6 
pC::n 

.=o 

.=10 
,REPT 5 

ttTSI 
ttTCl 
8Cl 
CAI 

.+2 
HALT 
.ENOR 
.=31f 
TRAP.! .. 
,::200 
.Jl1P 
.JMP 
.JMP 
172520 
172522 
11252't 
172520 
0 
0 

cc' 177776 
SRI 171570 
TKS& l 77!:>60 
Tll8l 177562 
TPSI l77561t 
TPBJ 177566 
MAl<LENt 1024. 
MINLENl 4, 
W6Uf I tJUFFt:R 

AUTOST 
Htf4ttK 
l'IE,.8K 

RBUFI 8UffER+1024, 
MTlll 221t 
t.TEMPORARY STORAGE AREAS 
ATSH o 

ORVSEt.: 
SlRLENI 
t.ENGTIH 
MS8lTS: 

0 
0 
0 
0 
0 
0 

• TIU.PPEO TO f'RtVJOUS A ORCSS 

IPKJl'IARy JNT£RRUPT vtc OR LOCATION 

l'IAX RECORD LENGTH 
MIN RECORD LENGTH 
STARTING AOORtss OF WRIT BUFFER 
STARTING ADDRESS OF READ BUFF 

tSECONOARy lNTERRUPf V CTOR LOCATION 

CR 
CA 
CR 
CR 
CR 

Cl' 
Cit 

CR 
CR 



Plf 6a f'IACltO V46•03 12•D£C•71f l2Ulf PAG£ 1•16 

'13 00027't 0000110 SVRlCRl 0 
911f 000216 00001.10 COf'IAl-401 0 
915 000300 oooouo CORVBT: 0 
916 000302 oooouo CORlVEt 0 
911 000301f . oooouo ROPASS: 0 
916 000306 oooouo WitPAS::>: 0 
919 000310 00001.10 8Ll<lNC: 0 ------.. ~- -·· ·-·-----· 
920 000~12 00001.0 STATRO: 0 
9~1 ooo:n4 oooouo WHCH£K: 0 
922 000316 000000 ti 
'i23 000320 oooouo 0 
'i2't oou322 000000 0 -·-'·--···- ........ 
S25 000324 OOC.ilUO 0 
926 000326 oooouo 0 
'i27 000330 oooouo 0 
926 000332 00001111 0 
929 000331f oooovo PERl'l8S: 0 
93() 000336 oooouo R(CORO: 0 
931 0003't0 00(J0t10 WRRECR: 0. 
932 000342 oooouo LASRCit: 0 
933 0003114 oououo RO£RRS: 0 
'i34 000346 001\DUO oAEHR::il 0 
93:> 000350 OooouO NH RE AO I 0 
936 000352 oooouo lolRTLEt'H 0 
937 000354t 0000110 RlAOUH 0 
936 000356 000000 'tOOESI 0 
939 000360 O()Q'l!lO OIWAO~I OOTAEI 
940 000362 0005l't OlTAB 
9'11 000364 0005b0 02TAB 
9<+2 000366 00061:.,. 03TAtl 
9'13 000370 000610 04Tll6 
9'1'1 000372 oooH" 05TAB 
9<+5 OOOH'I 0010110 06TAB 
946 000376 OOlOH 07TAB 
947 00041;10 STACK:450 CR 
946 OOO<t!:>O .=450 CR 
9119 000'15(1 OOOOIJO OOTABl 0 
950 0005l't .=ooTAB+lflt 
951 ooo5n oooouo 01TABl 0 
952 0005<>0 .:OlTABtlt't 
953 000560 000000 DUABl 0 
954t 0-006.l't .=02TAB+lf't 
%5 000624t oooouo OlTAB; 0 
956 000610 • :on AUH't 
<J57 000670 OOC.OIJO OlfTAtH 0 
956 0007.H ,:Olf TAB+44 
%9 00073'1 oooouo Ob TAB I 0 
960 QQJOUO .:05TAB+4'1 
961 001000 OOOOtiO 06TAfl: 0 
962 OOlO'l't .:06lAB+4'1 
963 00104t4 0000110 o7TABI 0 
964t 001110 .:07TAB+li4 
905 001110 000000 NUMTSH 0 I NUf'IBER OF TUT 
966 001112 000000 PARAMI 0 I TfST PARAH£T£RS 
967 OOlllli 0000110 TS TEX: 0 I POINTS TO TESTS PARAH£T£ S TO 8£ £1<ECUTED 
968 001116 oooovo TEST! 0 I CONTAINS CURRENT TEST NU 8£R 
%9 001120 ouoouo TSTTBLI 0 I JEST TABLE 
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970 001122 oooouo 0 UP JO 10 TESTS CAN BE SE £CTEO 
'>71 001 \21t 00001JO 0 8£ RUN IN CONSECOJlVt OR ER 
972 001126 oooouo 0 
973 001130 oooouo 0 
974 001132 oooouo 0 
975 001134 OOOOIJQ 0 
976 001136 oooouo 0 
977 001140 0000\10 0 
976 0011'12 oooouo 0 
979 00114't oooouo 0 
9110 OOl \ 116 oooovo PGMOOE: 0 fPATTERN GEN. tl00£ • 1 1Tt 2=9T CR 
981 001150 oooouo STFLGS: 0 •7 TRACK FLAGS•SIT SET fOR EACH 7T UNIT CR 
962 001152 012706 0()0450 AUTOST; HOV llSUCK,SP tS£T STACK PO!NT£R CR 
983 001156 0127.H 171111 000256 HOV 11•1,ATST CR 
9611 001164 0127.17 0!7745 001120 KOV #3771t51TSTT8L 
985 001112 0121:.r 0302E.5 001122 KOV 1130:!65, TSTT8L+2 
986 001?.00 0121:.r 021540 001121f HOii 1121540,TSTTSL+lt 
987 001206 0127H 000003 001110 HOV #3,NUHTST 
966 001214 IH27·H 123456 007260 HOV ll1231f56tLONUH I PRlHE RANDOM NU"8£R GENERATOR 
969 001222 0127.H 176543 007262 MOV 11176543, HlNUM 
9'10 l DETERMINE TttE SIZE Of THE WRITE ANO READ BUFFERS 
991 001230 0127"'1 00121f't OOOOU'+ MOii llNXl'!RET ,01114 J SET UP NSM VECTOR 
'192 00123& Oo!'>H7 -023324 TST BUffER+ll096• I OVER '+K OF MEMORY 
993 0012112 00011uJ BR O\/£R4K t BR IF 'tES 
991j 00124'+ 0226d> NXMRCT: CMP tSPl+t(SPI+ I POP THE STACK 
'195 00124& lO'tlt·H• SETHlfl< CR 
<)% 001250 OOO'liJl BR TU.SE&. 
997 001252 1041j'+0 OVER4KI SETH81< CR 
998 l OETlRMJN£ ORIVES TO BE TESTED 
999 I A DRIVE wJLL OE TESTEO IF& 

1000 • lt IT CAN BE SELECfEO 
1001 I 2• IT IS WRITE ENABLED CR 
1002 001251t 0127.17 000006 00000'+ JU.SELi MOV llf.,Jilll'I &SET TRAP CATCHER 
1003 001262 012111 010000 176726 MOV 1110000,iHTC f PWR CLR 
10°'4 001270 oo~o.n 0002f.4 CLR 011\/S(l 1CLEAK DRIVE TABLE 
1005 001274 0050.lT 001150 (;LR STHGS 1CL£AR 1 TRACK UNJT FL 61 CR 
1006 oouoo ooe.o.ll 000272 CLR MSBJTS 
1007 001304 0127110 000200 MOV 11200,RO &Ro::ORIVE 0 
1006 001310 105717 176702 TSTB @MTC 
1009 001311t 1000.l:S 6Pl JOS£Lf IBR If NO CU READY 
1010 001316 013711 00026'+ l76612 NXT.ru: 1'1011 DRVSEltil'ITC IS[L(CJ A DRlVl 
1011 001324 012702 -000024 KOii 1120, 1R2 ISET UP ft2 FOR WAIT LO P 
1012 001330 032711 000100. 176636 uSSTSTI BIT 11100,0ll'ITS IOOES ORIVE EXIST? 
lOB 001336 00100$ 6NE USS.OK 18tt IF Y£S 
1014 OOL~40 00!>31.ll OlC R2 
1015 0013'*2 003312 RGT USSTST 
1016 0013q•~ OtlO'IH l:IR NO.SEL IORlllE IS NON-EXISTENT 
1017 0013 .. ~ 032711 000004 116640 USS.OKI an 114,@MTS IIS WRITE LOCK ON1 CR 
1016 001354 001010 BN£ NO,SEL I YES CR 
1019 0Ul356 032111 000020 176£.:iO an 1120,QlMTS US ORJVE 1 TRACK? CR 
1020 001364 00111ua B(Q USS10 I NO CR •,. 
1021 001366 osooH 001150 UIS RO,STflGS I YES • SET 1 TRACK OR VE BIJ.IN fLAiS WORD CR 
1022 001372 osoo.:.1 000272 uss101 OIS Ro,,..suns lSET ORJll£ NO. IN TABL CR 
1023 001376 l0!>2H 000265 NO.SELi rnca ORVSEL+l IINC. THE ORIVE NUMBER 
1024 001402 0002'11 CLC 
1025 00140'1 00£0(•0 ROR RO HIAVE ALL DRIV£S 8£EN ESTEO FOR EXISTENCE? 
1026 001406 OOJ3'13 ONE NXT. TU IBR IF NO 
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1027 1lYPE•C)\jf NA~ OF PROGRA" AHO. ftlNt ANO ffAX• R~COllD LENGTHS, 
tta• ouoa unua 012581 lDSlLFl MOY Jll'ISGtOA,.U 
10211 0011t1't I01t1t11it TOP 
11130 &0&"16 OU7V2 0002't6 KOii ff1Nt,.£ft.i\2 
101 t811U!I Ult'td 0£CPlH IPRINT ftlNt L~~&lH 
1032 001'tl't 0131ua OOOh't HOV ... l'IAXU:N,R2 

., ....... -......... 10,U 0011t30 to1to• 0£.CPMT . . ' fPRJNT ftAlCo LE~TH 
1031t 001't32 oos1:.r 000212 TH l'IS8ITS •-£R~ ANY DRIVES S£L~C £0? ' 
1.035 0011t3' oouua (}H( .+6 •lllt IF Y!$ 
103& 0.01"it8 OOOU7 OOU61t Jl'IP StAtltl tNU••GO HAVE OP£ft~TOR ELECT DRlVES 
1037 JTYPE•OUT TH£ ORIVf/S IQ &£ run:o · · . .,_ 
1038 OO);ltltlt ol2lll2 01260't . . . l'IOV . lll'IS6108,R2 
1039 0l)lll50 Ullltull TOP 
1040 001'152 1o5oH &U321t- Ct.~B BIJFFf:R 
tOlti 00106 o-t2111l OU3h 11011 llBUFft:RtR1 
10't2 001'162 oosouo CL.ff RO ISET RO TO DRIVE 0 
101+3 ootlf&ti ot:nua 000200 KOii 11200tft2 tS£f R2 JO OfUl/t O 

'· 10't4 lFOR" ANO SAV£ DRIVE NUMBER fOR TYP£ .. QOT . 
Ul't5 001410 U>SOH . Cl.RS tRlt• t~T £Oft 
10't6 0&1472 1121"1 00110't0 MOVB 11' • tR1H ISPACE 
HIH 0011176 HU~1 000212 L00f'£RI BJT a2.ttsans tOIO THIS DRIVE NU"8£R £XIST? 
10118 001542 l>014U5 BEQ ztRooo 18R lF NO 
10't9 OtU!IOlt UOOH MOVB Ro. cR1l • n:s--sAVE nt£ NU"'8£R 
1050 00150& 1U1"1 0000£0. 8lSB l•o,UUl+ I MAK£ IT ASCII 
10!>1 001!>12 lUJ.!1 000054 MOVB 1•~1CRO+ ttOMA 
ios2 outs1' 0002'tl it.ROD-OJ Ct;.C IPOSlTION DPIVE 8Jl 
1053 001520 f)0:61)~2 MR ft2 ' ' 
10!lll 001522 00.52110 INC RO JUPOATE DRIVE HUMBCR t 
1055 OIUS2lt o~uo;:1 000087 CMP ROtll7 ILAST 
1056 001530 0037b2 BLE LOOP£R tBR If HO 
tosi oou32 10!HtH CLR8 CR1 t ISt:T tot\ 
10!l8 0015l't 1121'11 000100 i'IOl/8 a•a, .. tRU tCR & lf 

,,, 
1059 00lti40 0121112 01U2i+ 1'1011 118UFfERtR2 1Ttf'£ tHt ORIV[/8 S£L£ TtO 
1060 00154' 14'+'+1111 TOP 
U61 OU151t6 0001~7 002602 JftP El<ECUT 1GQ STARl TESTING 
le62 
10f.l •"4Dlf'r R£COR0 LENGTHS AND 8UFFEft ~R£AS FOR 'tKt 
1061J 001552 181t't~6 "Efi'l'tlU SETHI!!( CR 
1065 ol)U51t IHIOll\11 fill STAllT 
1006 JftOOlfY RECOMO LENGTHS ANP 8UffER AREAS fOft 8Kt 
1061 001656 lOlf't .. 0 Mf:fi'l8Kl. SETH8K . CR 
1064 00150 005U1 &00256 SlAHTI CL:.R AUt UIOT AUIO suat 
1069 001564 ou1 .. , ~ OOOltf>G STARTU ttOll .llSTllC!hSP lfN!TIALIZE STACK 
1070 001570 0127H 1231t56 801260 ffOV U2ll't5fuLONIJtUf'RlftE ftANOO" 
1011 ooU7t. 01;?1.31 17651J3 007262 HOii #t16SIJ31fflNIJtUNJ,Jl'latR G(RERAlOlt 
1072 00l401t 01n1>2 01~017 ffOV ll'ISGt.R2 
10'73 0016U l01fi11111 TOP lflRINT •SELECT UNITS• 
1074 001612 ooso~1 000272 Cl.fl KSIUTS tCL(Aft S£L£CTEO OlllVE NOICATCffl 
io1s 001016 00!'.10~1 HJ,15'() Cl.ft STflGS 1Ct.o£AR 7 TRACK Ut.llT fl. 61 CR 
t07fl oot.622 l0111l"0 at:LORVl wAlTKY 
1077 001624 122711~ 000015 CMPl:l U51R3 CR 
1078 401630 . O!U010 Oft£ SE'.l.01 ·~ t07'ii Ol)163a 0057.U 000272 TSf l'ISl:ltTS nu,wtat: ANY PR~VES t L£Cf£0 
1080 001636 00111:>2 BU STAl'Jl •NO 
1081 0016tt0 {)O!} 7_,1 0002!i6 rst ATST 
1082 oou ..... 00111'*1 6£0 · Sl:LTST •YlS NOW SELt:CJ JESTS 
1083 00161j6 00(11.31 002602 Jt\P ElCE'.CUT 
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10a1t oot&H U2?UI 0001110 sEt.011 CltP8 no,u ··~ CHARACYP ~ VALIO U"8£ft t•r'f CR 
1085 0816!>6 OO:Sltul OLE Stl.02 tNlhPRINT •ttt . . . . . ., 

106£ OOit.61 u2111s 000068 CltP8 1160,R~ U1$ CHAMCT£R A VALID Ult8£R t•1t CR 
1'l87 001664 0031iU. BU llAl.10 .vu 
1&1.18 001666 at27U!J oooon Stl.021 MOY #•?,R5. Cft 
1089 001672 lO'+'+H PRC !PIHNT •'H ... ..._.--..... .... c;!! ···-·-· ._ .. ___ ,:..._..,...... ... 

--~--· ·---· ·~ tO<JO 001~711 IHHlll~l UR llAU 
U91 aHAllE VALID ORIVC HUltBER 

tltASK OUT NUlt8CR 1092 001676 11i27u5 80U70 VALIOI BICA #.270.RS CR 
!OU 001702 10!HUS COMB u CR 
1091i -0017011 Ol27UO 0002.00 HOV 112.oo,RO JINiTIALUE BIT POSITl N fOff DRIVC O 
1095 041710 10~2t11 VALl~ INCB ft3 t+l TO OIUVE Stl.ECT . . . CR 
1096 001112 001'+1i2 eca VAL2 lff~llt ORl\1£ Of CQUAt. T ZERO 
1097 OOUH GOt:.2uO ASR Ro tMQVE an fiOSITlON to f;XT ORIVE 
1098/001116 0007l't Bil llALt Hl{Y AGAIN , 
10':19 0&1120 uoou 000212 ltAL2J ena Rtlt;.sans tCO"l'ARE Oftl\IC SELECT ¥TH PREVIOUS SELECTED 
1100 001721l OOtnllJ ~Nt VAL:S 
1101 H1726 uoou 000212 iusa ROtt4SBJ'f$ lDfflVE WASN•T PREVIOUS Y SET• SO SET IT NOW• 
1102 001n2 0-0UIJll.it SR VALlt 
l U3 OOt73't 1'100.H Ofl0272 VALi&' iUCB tto ,f!sans •DR•vc WAS SETt CLCAR '· Uh .0017110 (U27U5 000051J VALlf. f10V #'••ll5 Cit 
1105 00171ttp 10'+1J.(I'+ PMC f PRlNl COf1HA Cft 
U06 00174+6 OOQJ0;5 lift S£LoRV IR£lul\J.I To WAlf FOR NE T kEV 
1107 •HAVE OfH1tES SElEClEO·NOw 6Et TEST SELECTION 
110& 0011~0 ou1ua ouuo S!:L TSt l MOii tlf1S62 ttl2 . . . 
il.09 OIU751J lOltlJUiJ TOP lf>RJNT•SELECf fUTS• 
U1o 001156 OOMH OOUIO CLR NUftTSf 1t1,;tAM TESl t.itmU£RS SE Ect£D 
1111 uunu 0127111 401120 MOV llTSJTBL1RO tll\IITIA!-lzt: TCSt TABLE POlN1'£1\ 
1112·oout.6 1Q41tll0 SCLTU WAITKY 
1113 001770 1227113 000015 CMPD us.R3 JWAS CHARACTER A CARRI GE RETURN? CR 
11111 OOi77't . 00101t5 OUE SELU 
l11$ 001176 8057.U OOU10 TST t.IUMTST IW£:Rt ANT TUTS S(LCCT O? 
uu. 002fl02 O&lt+lO 0[0 S£1..T3 IU(J 
1117 00200't 0001.:., 0026U J11P £XECUf • 'tt..S, EXECUTE TUT$ 
1116 002010 U"71i5 000066 s£LT2s CltPfl 1166.R3 t lS CHARACU:ft A VALID U"BER O•ll CR 
1119 0020111 OQ3i+UI OU. Stt..U JH(I 
lU8 H20l6 U27U 00006Q C!1P8 · .u.a~ flS CHARACT£ft A VALID Urt8Eft o .. a CR 
1121 oou2a 003'+11 .. 91..C SELPAT IYES . ' 
1122 002021t 01U11l 012072 a£t.Ua MO\I #MS60,R2 
112~ oo2~SO U4'ln TOP 
112'+ 002032 0007!)5 BR .SEUl tftETURN. To WAI f FOR TE T SELECT · 
1125 OC02031t 0103U't SELPATI KOY R3,Rlt CR 
1U6 002036 OOl)IU't SWAO .... fROTAU: TEST f1Uf18ER IN 0 ,.OSITION . 
1127 0020lt0 006111\ ftOL R't 
u2a 002014-2 09.;111,. ROL ft't 
1129 002Mlt OOE>tu't Rot. Rlf 
11H 0920'+6 0061H ftOL ft" 
1131 002050. , OU111'l 101777 &IC 11101111.1t• 
U32 Ol)20~ff 101t'+.)IJ SP3 UJP£ 3 SPACES 
un . tttAVE VALIO TEST S£LtCTEO• NOW.6(1 SELtctto PAfttft 
1134+ fl02056 -u .... uo WAITK'# UfAlT FOR PAtTCRH Stt.t UON 
U35 (102060 1227U3 000018 C«Pft #10oft3 US ClfARACltft A VALID Ul't8Eft O•l CR 
1136 002064 0037b1 au: SELU lHO 
1U7 002064 1227111 oooon CftP8 .n.u t U CHARACTER A VAl.10 UMBER O•l "' 1U6 002012 002~:.tt AGE SELU INO 
U39 0020711 oooiu SWAB IU $1101(£ PATTERN S(LECT I TO P0$1TION CR 
U'IO Qll2076 00~1us ROL R:S CR 
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111+1 002100 O't271.15 170777 BIC 11110111.u CR 
tl't2 00210 .. 05031; .. GJS R3tR't !COHBINE pATJERN WITH EST CR 
11't3 002106 101tl+'10 SP3 
u .... 10£f£flf'l1Nf. WHICH, Jf ANY t DRIVES ARE 7 TRACK ANO S T CORRESPONDING CR 
1145 & BITS IN THE S£VEN TRACK FLAGS WORD tSTFLGSt CR 
1l't6 002110 0050'17 00026't CLR ORllSEL I INITIALIZE FOR 1 TRAC . UNIT SEARCH CR 
11 .. 7 00211't 0127U5 000200 MOV 11200,R3 CR 
11'!6 002120 013711 000264 176070 O£T7T; MOV ORVSELtiiHTC !SELECT N(l(T DRIVE CR 
11'19 002126 0127il2 000021f HOV 1120.tR2 IS£T UP WAIT LOOP CR 
1150 002132 032111 000100 17605't OET7Ttt !)Jr 11100, iJHTS lOO(S ORiy£ CXlST? CR 
Uf>l 0021't0 00101.15 f:INE 0£T7T2 I YES CR 
1152 0021't2 00531.2 OEC R2 &WAIT A WHILE CR 
1153 Oll2l't't 003312 HGT DET7T1 CR 
1154 002146 0001106 BR Ol:'.T7T3 ITRY Nf.XJ ORIVt NO. CR 
115t> 002150 032711 000020 176036 OET7T21 an H2o,@MTS US ORIVI:'. 7 TRACK? CR 
1156 Oo2lti6 0011;\ii! f1£Q 0£T7.J3 & NO CR 
1157 002160 o5ool1 001150 l!IS llo,sTFLGS fS(T CORR£SPON01NG 7 T ACK DRIVE BIT CR 
1158 00216't 1052-31 800265 OET1131 INC8 ORVSEL+l llNCRl:'.MtNT ORIV( NO, CR 
1159 002170 0002'tl Ct.C CR 
1160 UU2172 006005 ROR R3 &HAVE: ALL ORIVl:'.S BEEN HECl<EP? CR 
1161 0021H 0013:a1 ONE OtT7T J NO CR 
1162 002176 OOS7H 001150 rsr STFlGS tARE ANI DRIVES 7 TRAC ? CR 
1163 002202 OOlOUot UNI:'. SELPRO I 11:'.S • REQUEST PARITY & DENSITY CR 
1164 002204 01Hll2 013315 HOV llMSG31,R2 & NO • POSITION PAST P & 0 CR 
1165 002210 104'1t'l TOP CR 
1166 002212 00()4.H BR SELON3 CR 
1167 aWAtT FOR PARITY SELECTION CO•EVEN, 1-000) 
1168 00221'1 101j'f00 SELPROI WAITKY CR 
1169 002216 l2Z7t..S 0011000 CMPB 1160,R3 I JS CHARACTER·O CR 
1170 002222 001110 5 6(Q SELPR 111:'.S,EVEN PARITY 
1171 002221j 12n1.! 000061 CMPB 1161,R3 llS CHARACT£R:1 CR 
1172 002230 00121' BNE S£LT3 INOtHAVI:'. ILLEGAL KEY 
1173 002232 052704 000400 BIS #lfOOtR't 1Y£S,ooo PARITY 
1174 00"236 1044.:IO s£LPRI SP3 
1175 1WAIT fOR DENSITY SELECTION 
1176 002240 11)'1'10 0 WAITKY 
1171 002242 122711 ! 000062 CMPO ll62eR3 IJS CHARACTER;::2 Cft 
1176 002246 001441 SEQ SELON3 IYESt O£NSITY:200 BPI 
1179 002C50 12211.1! 000065 CMPB 1165.R3 I IS CHAKACTEfh:;5 CR 
1180 002251j 0010li.S ON( S£LON1 INO. 
1181 002256 0527v't 00011)0 HIS 11100tR't •Sf.1 Ol:'.NSHY=556 BPI 
1182 002262 000415 IJll SELON3 
1163 002264 1227115 000070 S£LON1 I CMPEI #70,R3 &IS CHARACTl:'.R::8 CR 
1184 002270 OOlOil.S fiN( SEt.oN.2 
1165 002272 052711'+ 000200 OlS ll20o,R4 ISll OENSllY=800 BPI 
1186 002276 OOOllU!i !SR S£LON3 
1187 002300 1227\i.S 1100103 S£LON2: CMPB 11•C,R3 llS CHARACTl:'.R:C CR . 
1 llHI 002304 0012'17 6N£ S[LT3 INOt HAVE ILLEGAL KEY 
1109 002306 0527114 000300 BIS 11300,R .. tSl:'.T CORE OUMP HOOE 
1190 002312 101+4.:IO SELON3: SP3 
1191 1WAIT fOR RECORO L£NGTH SEQUENCES SELECTION 
1192 0023l't lOl+'lUO wAITIO 
1193 110231(, 122705 000060 CMPtt 1160.113 &IS CHARACTEft;::Q Cit 
U'J'l 002322 001 1t<'1 6£Q St:Lff 3 IY(S t RLS:MlN 
1195 002324 1227li3 000061 CMPO #61,A! llS CtlARACT(R:l CR 
1196 002330 001011.s ONE SELIH 
1197 002H2 05270\l 000020 lllS 1120,R't ISET RLS=MAx 
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1198 002336 OOOltU BR SELR3 
1199 00231fO 122101 ()00062 SELRU Cl'IPB #62,R:S I IS CHARACTER•2 CA 
1200 00231tlf 00100! BNE $£LR2 
1201 0023'f6 052?0lf OOOOltO BIS lllfO ,Rlf tSET RLS=MIN•MAX 
1202 002352 000 11115 BR SELA3 
1203 002354 122711~ oooou SELR21 CMPB 1163, R3 •IS CHARACTER:3 CR -·--·-.. -'·------. 

-·---·~·---·· - 1201t oon6o 0012~1 BNE SELT3 -- -~--- - ··------··· 

1205 002362 0527U'l 000060 OIS 1160,R4 ISET RLS=HAX .. HIN 
1206 002366 104'1~0 SELR31 SP3 
1207 tWAIT FOR WRITE MOOE SELECTION 
12011 002310 lO'lltUO WAITKY 
1209 002372 122705 000060 CMPR H60,R:S ·---~----·-'"•--'- CR 
1210 002376 OOtl!U BEQ SELW2 ISET WMO=NONSTOP 
1211 00?1400 1227UJ 000061 CMPB 1161,tu CR 
1212 0021404 001ou1 BNE SElW1 
1213 002't06 os:nu,. 000004 BIS lllttR4 tSET WMO=START•STOP 
12l't 002412 oooitu7 OR SELW2 
1215 0021+14 1227U3 000062 SELWll CMPA 1162,R:S CR 
1216 002420 001'1U2 SHI SELW15 CR 
1217 002 1122 oooP7 002021t JMP SELT3 CR 
12111 002'126 0527lllf 000010 SELW151 BIS 1110,Rlt ISET WMO:RANDOl'I 
1219 0021132 lOl;lf.:.O SELW21 SP3 
1220 tWAlT FOR READ MOOE SELECTION 
1221 002'131f lOli'il.10 WAITKY 
1222 0021f36 l227U3 000060 CMPB 1160,R3 CR 
1223 -002 .... 2 0011fl5 SEQ SELAM2 ISET IO'IO:NONSTOP 
1221f 002441i 1227U5 000061 CMPO 1161,R3 CR 
1225 002'150 001ou3 BNE S£LAM1 
1226 002452 0527\J'l 000001 BIS Ill 1Hlt ISET Rl'IO=START•STOP 
1227 002'156 000407 811 SELRf12 
1228 002460 1227U 000062 SELftf11; CMPB 1162,113 CR 
1229 ll0?46'l 001'1112 BEQ ,+6 
1230 0021166 0001~1 002021t JMP SELT3 
1231 00?."12 0527Ulf 000002 BIS "2 .flit tSET RMO:RANDOI'\ 
1232 002'176 1011'1~0 SELRl'\2i SP3 
1<?33 tKA\1£ ALL PAHAMCTEllS 
1234 00;:!500 0127112 012205 MOV llMSG61R2 
1235 00250lt lO'l'lli'f TOP SPRINT 110K 11 

1236 002506 10'1400 WAJTKY tWAlT FOR CARRIAGE R£T RH 
1237 002510 1227115 000015 CMPA 1115,IU CR 
1236 00.?.!:il'I 00l'IU2 BEO ,+6 
123'3 002!'116 OOOlH 002021f JMP SELT3 
12'10 002522 10!>717 175512 TSTtl iTPS 
121tl 602526 10031~ UPl .... 
12'12 002530 OU7ll 000012 17550'1 MOV 1112,iTPB 
12'13 002~36 105711 175476 TST8 iTPS 
12'111 002542 100315 BPL .... 
1245 0025'11t IHHl7 OOOOltO 175 .. 70 MOV HltO.iTPB 
t2'16 002552 0104.c!O MOV R4,(0)+ I 
12't7 002554 0052:>1 001110 lNC NUMTST l+l TO TEST COUNT 
121t8 002560 0227-H 000012 001110 CMP 1110.,NUKTST tCQUAL TO TEN YET 
12'19 -002!166 0014Ul f!CQ SCLOKl U£S 
12!10 002570 0001.H OIU766 JMP SELTl &NOtACCEPT NEXT SET 
1251 002571t 0121ua 012160 sEt.OKU MOii llMSG5,ft2 
1252 002600 1044U'l fOP !PRINT •MAX TESTS SEU'. TEO• 
1253 tCXECUTE SELECTED TEST 
125'1 002602 0050~7 000356 EXECUTI ClR MODES I INITIALIZE MODES 



1255 002&06 
125' HUH 
12s1 oac.22 
12sa 002f>a& 
1259 00202 
1260 002"36 
1261 0021>112 
1262 1>02644 
1263 0'02650 
1264 00l'652 
1265 002656 
1266 002E.60 
1261 002664 
1260 002c.66 
1269 (l02672 
1210 002674 
1211 oa2100 
1212 
un OOUO't 
12714 002110 
i275 oo27U 

. 1216 002716 
12'.17 002128 
127& 001>72 .. 
127'1 002110 
12an oo2n1t 
12&1 002'136 
1282 0027it4 
1203 oon1t6 
12811 002752 
1;?85 002751f 
1286 002760: 
120 0027'2 
tHil 00274/f 
1289 002764 
1290 002770 
t291 002772 
t2'.12 ll0211't 
1293 01>'002 
1294 
1295 
1296 Do3004 
12'97 003012 
129& 003011J 
12'>9 03016 
13011 003UO 
1301 60302' 
1302 OIU030 

\ U03 003032 
1301t 00303'6 
1305 003036 
l306 00301t0 
1307 003Q41f 
1308 Oil30lf6 
1309 
1310 
1311 003052 

OUlU 
01'th1 
on1uo 
04~7t.IO 
oof.o.H 
&108$1 
OOtltt.O 
0227110· 
&o15llO 
0227110 
ooaut 
02271.10 
0015 .... 
02n110 
001'6l•2 
llOftl.al 
OO&t·H 

CIU7U2 
l044Ulf 
oot.o 11 
lUOU 
OU7U0 
O'in110 
J227ll0 
l>Ol&i.11. 
06U~1 
oeoui 
oot>.JH 
001010 
0137112 
OOUllil 
ooooua 
OO'tlU 
0002 .. 0 
00(12140 
&002'l0 
o~t>1H 
Of>Olt.14 

0527~1 
U.itllU 
tf>lf'tl.G 
100lit 
03?1~1 
OOlOl:iZ 
l0l!ltu2 
lO'llllif> 
1011ttd 
0801*'1 
O.l11t151 
00071>! 
0001·H 

05270 

OOUH ooUl\ 
11''27'+ Oo1Ut 
001112 
007717 
00Ult6 
00lll6 

010000 

020000 

030000 

040000 -

003526 
003206 

OU3lo 

17531'f 

oouu 
110111 
007000 

081000 oOtU~ 

001110 

000042 

000002 OOUtlJ 

000002 00035fl 

004040 000356 

Hlt'600 

002711't 

000001 pons,. 

KOV #TsTTPt. • TSHX 
U£C& KOV iTSTEX,PARAI\ tGLT TEST PARAftS 
~XtCl! MOV PAftMt.Aa . . 

81C 111111·~· 
CLR pGHOOE . l£NA6L£ P.ATTCRN &£tftft4 JON 
MOV R01YUJ 
6£4 IESTO 
CMP #lOoOO,Rll 
f:l(Q 'JtST1 
Cf\P uonoo,Ro --,.._,~--·-~ 

BU n:sn 
CRP 1130000tRO 
&EQ l(ST3 
Cf1P #40000,RO 
8£Q ,+E. 
JKP UST5 
JltP ltsTlt 

tRETURN HER£ AFTER COffPLETJON Of TEST 
ODN£1 MO\# #HSG301R2 . 

lOP 
MR iSR UIS SWo•l TO ~£P£AT TC T ~ITH ALL PATTERNS 
8CC OON£1 INO .. . . 

l'WV PAIUH1RO 
&lt 11170717 eRIJ 
Ct\P #7000tfllt I RUCttED '"' T "f 
ft[Q OON£1 t1£S . 
ADO #1000 tPARAi, fNO• +1 JO PAT 
8R [JC[Cl fRtPEAT 

QUNfl4 O!C NUMtST 
RN( <iOAGN 
MOV Qlfl4~·ft2 
8N£ UIJOAOft -...:.. 
HAU IFlNISHCO AU, T[IT .. 

CHOAOR~ JS fl PC, CU 
240 ·t••••••••NOP•••••••• 
240 l••••••••NOP*•****** 
2110 l•••••.,••NOP••••~••• 

OOA6Nl ADO #21TST£X 
SR EXEC ano NEKT rcsr 

tl(STO 
tWIUft OH( RECOftO• CHANGt OIUV£1h Go 10 COf 
TESft; fHS Ut1400£S men WRIT[ EVUY fttCO o. NO REAO PAI$ 
TOtENU Cl.RALL ICL(Alt £.AROR COUNTEAS NO RtWlND . CR 
n: UFDAV lRE$ET DRIVE SELECTION TO lOWEST NU"8£R 
TOAi HVCTKS IRESJOflt tlKIV£ COUHTCft 

Blt 1t'6aoff00£S I JS WIS DIOVE At con 
8NC l08 4Y£.S. SKIP WRllt 
w1Utlt IWRtU: 
S\ICTRS ISAVc· mnvc COUNTERS ' f08l CHGOl\11 IANY HOR£ oaivts S£L£C £0? ' BR lOA HES 

\· JSR PC,ALLEOT tAKE ALL ORJVtS AT £OT 
8R Tll &kO . . 

Jl'IP oom: ou. un 
tTESU 
&WRIT£ RECORO LENGTH S[QUtlfCEt GO JO )!ext ORIVEt c NTINU£ TO £OT ON ALL DRIVE , 
J(STH BIS. f!lt14000 l!Ut WHJJt AfTCft RLSt t40 fl£AO PASS 
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uu 063060 0087l:lt BR T01£NT CR 
1313 1TESU 
13111 tWRITE A R[CORO LENGTH SEQUENCE t CHANGE DRIVES 
1315 18ACKSPACEt CHANGE DRIVES, READ, CHANGE DRIVES, CO TINUE TO EOT ON ALL DRIVES 
1316 003062 0527.H 000005 000356 TEST2: BIS 115,1400ES IEXIT WRITE AFTER RLS, DO READ PASS 
1317 003070 10'lljt:O T23ENT: Ct.RALL 1CLEAR ERROR COUNTERS NO REWIND CR 
131& 003072 104410 T2t RSFoRV 1SET DRIVE SELECTION T LOWEST NU11BER 
1319 003074 1044U T2Al f'IVCTHS IH(STORE oRIVE COUNTER 
1320 oo3o76 0327.H 0000110 000356 BIT 11110,MODES IIS THIS DRIVE AT EOT? 
1321 003t01j 001002 BNE T20 IY£S, SKIP WRlJE _ 
1322 003106 104l+IJ.I WRITIT I WRITE 
1323 003110 1044Ui> SVCTRS lSAVE DRIVE COUNTERS 
13211 003112 101111i2 T20t CHGOkV IANWMORE DRIVES SELECT 01 
1325 003t11j 000101 lift T2A HES 
1326 003116 l04'1l't T2Cl MVCTRS !RESTORE DRIVE COUNTER 
1327 003120 0327.H 000020 000356 BIT 1120,MODES llS THlS READ AT £OT? 
132fl 003126 0010fi5 BNI: T20 IYES. SKIP BACKSPACE 
1329 003130 0047.H 01051+0 .JSR PC.GOBKWO lllACKSPACE 
1330 003131+ 10'11j(J6 SVCTRS ISAVE DRIVE COUNTCRS CR 
1331 003136 10111+'-2 T2DI CHGORV IANY MOH[ ORtvcs SELEC ED? CR 
1332 0031110 00071>6 BR T2C IYES 
1333 0031'+2 1()4'1 l 't T2£1 MVCTRS IRESTORE OKIVE COUNTER 
13311 00.'111111 03"7jl 000020 0003!16 an 1120,MOOES llS THIS READ AT COT 
1335 003152 0010111 l:INE T2F !WES• SKIP READ 
1336 00315'1 10'1'11. ~ REAOIT IREAO 
13.H 003156 104•106 T2FI SVCTRS ISAVE DRIVE COUNTERS 
13311 003160 1011'1'-il CHGORV IANYMOR( DRIVES SELECT D? 
1339 0031£2 0007°7 BR T2E !YES 
13'10 003161j 0011737 OO'll+OO JSR PCtllLLEOT IARE ALL DRIVES AT COT 
13•11 003170 00-07'*0 BR T2 tNP 
13'12 OO~H 72 oootjl 00270lt JMP DON£ IYES EXIT ., 
13113 
131jlj 
13'15 1Ttsf.5 
13'16 OIRlT( ONE RECOROo CHANGE DRIVES, BACKSPACE• CHANG ORIVESt REA01 CHANGE ORIV i 
1347 003176 052H1 000006 000356 ttsT3& IHS 116,MOOf:S IEXIT WRITE EVERY RECO Ot DO READ PASS 
13'46 003201t 0001.-n BR T23£NT CR 
1349 tTESJll 
1351) tWRITE flECOHO, CHANGE ORIV£So HEP£AT FOR RECORQ LE GTH SEQUENCE 
1351 1REAO Rf:CORDt CHANGE DRIVES, REPEAT FOR RLS 
1352 003206 0527,,7 000006 0003~6 T(Shl UIS IU> 1 MOOES !EXIT WRITE EVERY RECO D1 DO READ PASS 
1353 003211t 032711 ooootct 175£ 72 on 111'1,iilTSTEX 
US'I 003222 0010116 em: Tit 
1355 Oo3221t M27H 000007 000356 SIC #7 tf400£S 
1356 003232 0521j1 00-0005 000356 f\ IS 11S,'400l:S IEXIT WRITE AFTER RLS 1 00 READ PASS 
1357 0032'10 lOtilii<O Tit: CL RALL &CLEAR ERROR COUNTERS ND REWIND 
13511 0032112 104ltl0 TltAI RSFORV !SET DRIVE SELECTION T LOWEST NUl18ER 
1359 00:12•11t 1011'11'l Jlj8l MVCTHS IRESJORE OKIV[ COUNTER 
1360 0032116 013H1 000336 0003'10 MOV RECOltD,WRRECRlSAVE RECOHO 
1361 003254 1011'106 SVCTRS !SAVE ORIV£ COUNTERS 
1362 003256 1()'111<!2 CHGOHV !ANYMORE OltIVES SELECT 01 
1363 603?60 000711 UR hB IY(S 
13611 003262 0'127.H 000010 000356 RIC 1110,MOOES llNOICATE RLS ENO 
1365 003270 10111+10 nca RSFDIHI 
1366 003272 lO'l'IH 1"01 MVCTHS &RESTORE OltlVE COUNTER 
1367 003274 032731 00001+0 000356 an 11110,f'IODES IJS ORIVE AT rot 
1366 003:!02 001010 BN£ hE IY£S, SKIP WRIT[ 
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11126 003562 OU7H 000336 0011006 T51H MOV ft[CORDtlHNC 
1427 003570 00!>0.17 000336 ClR RECORD 
11128 0035711 osnn 000010 000356 '!'5Bl BIS #10,MODES tlNDICATE AT STAftT OF LS 
1'+29 00360~ 104411) RSFORV ISET DRIVE SElECTION T LOWEST DRIVE NUMBER 
11130 003604 1o'l4U T5CI IWCTRS Ul£.STORC ORl\/E COUNTER 
1431 003&06 0327~1 000020 000356 BIT 1120,MOOES &JS THIS ORIVE AT EOT 
1432 003614 0010111 BNE: TSO fYES 
11!33 003616 01117.H 000336 0003112 f!Ov R£CoRO,LASRCR 
1'134 00362'1 0637H 0011006 000342 AOO TSINC,LASRCR tCURRENT RCCORD + SEQU NCE LENGTH 
1435 00?1632 10411U6 S\/CTRS ISA\/E oarvc COUNTERS 
1436 003631' 1044.t! T501 CHfiflRV &ANYMORE ORJVES? 
14.H 003636 0007b2 BR TSC IYES 
143& OU.3640 104'1•0 RSFORV ISET ORlVE SELECTION T LOWEST NU"BEI! 
11139 0036'+2 lOll'+llf T5EJ M\ICTRS lflESTORE DRIVE COUNTER 
llt'IO 0036114 0327.H 000020 0003!>6 SIT 1120.l'lOOES llS lHlS ORJllE AT EOT? 
14111 003652 0010.:l BN( TSG lYt:S 
11142 003651* 013737 000342 000271* MOii LASRCRtSllRECIUSAVE fNO OF RLS RECOR s 
111113 -0 03662 0327.H 000003 001112 BIT 113,PARAff llS REAU MOOE NONSTOP 
1'1'1'1 003670 00111u:> B£0 T5F lYfS GO TO ENO RLS 
1li'l5 00?1672 Ol.37H 000336 0003'1? 1'1011 RECoRO,LASRCRINlXT TO BE REAO 
1'146 oo:noo 005~H 00031;2 INC LASRCR 1+1 (XlT RlAO AFTER ON RECORD 
1'147 00370'• 1011'+, .. T5FI READ IT JREAO 
1111111 003706 0137H 000271t 000342 MOV S\/RCCRtLASRCRIRlSTOf\E ENO Rf.COD 
1'1'19 Oll3714 10'l'IU6 SVCTRS tSA\/E ORl\/E COUNTERS 
1450 003716 10114.ti! f55J CHGORV !ANY MORE DRIVES? 
11151 003720 0007~0 SR T5£ IYES 
1452 003722 0011717 00'1'100 JSR PC,ALLEOT IALl AT [OT? 
1'153 003726 OOO'IU2 AR l5H INO 
l •1 !:14 003HO OOOP1 00270'+ JMP OONC l'l'ES EXIT 
1'155 0037311 10'1410 T5HJ RSfORV &SET ORIVC SELECTION T t.OWEST.NU"BER 
1'156 003736 lO't'tl'I T5JI M\/CTRS IRESTOR( ORI\/£ COUNTER 
1457 0037'10 0237.H 000336 0003'+2 CMP RECoROtLASRCRIARE WE AT ENO OF RlS? 
1456 0037116 00101)!) £!NE T5l< JNO 
1'159 003750 0427H 000010 !)0035ft BlC 1110,MOOES HES, 
11160 003156 1011'1~2 T5Kl CHG ORV !ANYMORE ORJVES SELECT D? 
l'lbl OU3i'60 ouo 7b6 AR l5J HES 
t .. £.2 003"/(,2 0327H 000010 0003:i6 BIT 1110,MOOES lAT ENO OF RLS? 
l 'tf. 3 003710 0013~ .. BNE T5E lNO 
146't 003772 0047.17 00'+'+00 JSR PCtALLtOT tALL DRIVES AT EOT? 
1465 003716 00(11. ':J 1 OR T5 mo 
11166 OOlf 000 0001~7 00270't JMP OON£ Ht.S, EXIT 
1'167 004004 0000110 T5FLAGl 0 
1466 00'1006 oooouo T5JNC; 0 
l 'H> 'J tSAVE OIHSA\/t DRIVE RECORD ANU ERROR COUNTERS 
Jil7o O{Jll 010 00'17H OOllOlt't SllCJRI JSR PC: eCTROEX 
1'171 OU4011f 0120«1 svcu MV HH+.11H 
11172 004016 022100 000360 CMP llORvAOR,RO 
l't73 00'+022 0()13/ft BNE svc1 
1117'+ 004024 0002ur RTS PC 
11175 •RES£T ORI\/£ COUNTERS BACK INTO PROGRAM 
1476 OO't026 00'17~7 OO'f 04+'+ lo\VCTR: JSR PC,rTROEX 
1'117 00'1032 .. 0121il!O HllU f'tOV C1 l+ t ltH+ 
1476 0040~ .. 022100 000360 Cf'IP llOR\/AORoRO 
1'179 0040lt0 OOl.3 '" SNE Miil 
lilllO 00'10'12 0002\tl RYS PC 
1'161 aSET UP POINTERS FOR MOVE ANO SAVE COUNTtRS 
1'*62 00'104't 0121uo 000314 cTROEX: MO\/ llWRCH(K,RO 
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HU oo .. uo 0127U1 000360 110V flURVAORtRl 
11184 0040!511 0637Ul 000302 ADO CORJVEtR1 
1'+85 0011060 06371.tl 000302 AOD C0ffJVt,R1 
11186 001i06't 0111u1 HOV ilRt,Rl 
11187 004066 00021.11 HTS PC 
l'l811 act.EAR AlL DRIVE COUNTERS -- ~-~----··-11189 00'1070 10it1110 CLRAL: RSFORV ---·---.-·-------_....~- ·-· .-

11190 0011072 OOll7·H 00'+3112 Ct.RU JSR PC1R£WIND 
11191 004076 00117.H 004506 JSR PC,CLRTBL 
11192 00ijl02 10'1'106 SVCTRS 
1493 004104 104'1i:2 CHGOltV 
1'194 00'1106 oooHl BR CLRJ --~----------""""' ........ 
1'195 00'1110 052.7.U 000010 0003~6 BIS ltlO,MOOES tAT END Of' lLS 
1'196 00'1116 oosnH OOliOOI+ CLR T5FLAG 
1'197 00 11122 00021.11 RTS PC 
1'198 tREStT OklVC StLECTION TO LOWEST NUMBER 
1499 OO'+Ult OO!:>OH 000302 RSFOR: CLR CORI VE •START WITH DRIVE 0 
1500 00'+130 0121n 000200 000300 MO\f 112011,CORVBT 1an FOR DRIVE 0 
1501 00'1136 0337~1 000272 000300 RSfll BIT HSBJTS,CORV8TllS DRIVE SELECTEO? 
1502 0011 l'l'l 0010116 BNE ~SF;> IYES 
1M3 00'1146 0052.;)1 000302 INC CORI VE INO + 1 TO ORillE 
1504 00'1152 0002'<1 CLC 
1505 00'1151+ 001;0.;)1 000300 ROR CORVST IROlATt DRIVE I.UT 
1506 00'1160 0001t.1> BR RS Ft I REPEAT 
1507 00'1162 0137.;\7 000302 000276 RSF21 MOV contvr.coMANO 
1508 0011110 0063"7 000276 SWAB COM JI NO 
1509 00'1114 0337.;)7 001150 000300 an STFLGS,CDRVBTIJS DRIVE 7 TRACK? CR 
1510 604202 001015 BN( RSF3 I YES CR 
1511 00'1204 0527·H 060000 000276 SIS #60000,COMANDl&OO BPI• , TRACK CR 
1512 00'1212 032'7 t1 001000 1711012 on #10110,iilSR cTEST PARJTy SEl...ECTEO CR 
1513 00'1220 00\41J3 8(0 .+10 1 aoo CR 
1514 00'1222 0521.;)f 004000 000276 BIS 114000,COMANO I EVEN Cft 
1515 ooq230 0002u 1 RTS PC CR 
1516 00'1232 1057!17 001112 RSna TSTB PARllM ISET APPROt'RIATE 1 TRA K OENSITV airs CR 
1!H7 0011236 ioooi.1 8PL .+10 
1510 OOlf2'10 0527.H 0'10000 000276 BIS lt'I00001COMAND 
l519 00'12'16 0327!17 000100 0011 U? an ltloo,PARAM 
1&20 00425't 0011103 b(Q ,+to 
1521 004256 0527H 020000 001l276 BIS 1121lOOO,COMANO 
1522 00'1?.6'1 0327J1 OOO'lOO 001112 un 11iioo.PARAM lTEST PARITl SELICTEO 
1523 00'1272 OOlilU3 BNE ··~o tODO 
15211 OO'i274 0527.)1 0011000 000276 8JS ll'IOOOoCOMANO lEVEN 
1525 0011302 00021.11 RTS PC 
1526 tSELECT N£XT DR1V£ JN SEQUENCE 
1527 ••1 WORD TO EXIT AOOR[SS lF LAST DRIVE TESTED 
1526 OO'l30'l 0052.)1 000302 CHGDfl; INC CORl\1£ 1+1 TO ORIV£ NUl18£R 
1529 001131.0 0002'11 CLC 
1530 001t312 0060.H 000301) ROR CORVllT tMOVt MASK 811 OVER 1 LACE 
1531 004316 00101.111 HNt CHGt JORANCH IF MORE ORlVES SELECTED 
153:> 004 320 104'110 RSFORV tR£SET DRIVE SELECT TO LOWEST NUMBER 
1533 00'1322 0627!6 000002 AOO 112 0 tilSP 1+2 TO SKIP OVER FIRST EXIT 
1.53'1 00'1326 00021.11 HTS PC 
1515 004310 033·7.;17 000300 000272 CHGll an CORVBT ttlSBl fS 
1536 004316 0017b2 BEQ CHGOR 
1537 004340 000710 l:lk RSf2 
1536 I REW I NO OIHVE TO l:lOT 
1539 0043'12 105711 173650 REldNOl TSTll iLMTC 
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151tO 00lt31t6 100375 8Pl ..... IWAIT FUR CONfKOL UNIT 
1Slt1 00'13$0 013711 000276 l7361t0 HOV COMANO,iHTC ISELECT DRIVE 
15'12 001tl56 OOf.0/1 173632 ROR GlMTS 
151t3 004362 l033'15c ace .-4 IWAlT FOR TU READY 
1544 00'+364 052711 000016 173621t SlS #16,il"TC IREWINO 
1545 00lt372 00111~1 00'1532 JSA PC tGOWAIT 
15'+& 00'+376 00021.17 ATS PC ctxn 
1547 iARE All OAJVES AT ENO OF TAP£ 
1541\ 804400 104410 ALL£oT; RSFllRV 
1549 004402 1044H ALLU MVCTltS 
i::iso OO'l'+O't 0327.}7 000060 000356 BIT 1160,1'100£$ IAJ EOT? 
1551 &O'tltl2 00l'IU3 BEO ALL£0$ INO 
1552 004H't 10'1'1.:2 CHGORV tOONE All DRIVES? 
1553 0611'11& 00117 il SH Alli INQ 
1554 00'1'+20 0004<: 1 OH All3 
1!155 00'+422 0'!!27 fl 000'100 173602 ALLEOS: BIT 11400tiilSR lTEST SWITCH 4 TO EXIT AT ENO OF SEQUENCE 
1556 C04'130 00l4<.'.5 BEQ ALL2 INO, GO TO EOT . 
1557 00•11132 0327.}1 000010 000356 BIT IUO,l'IODES IAT ENO .OF SEQUENCE 
1558 00'1440 001'40<:1 B(Q ALL;! INOt EXIT, DON'T ou"p RROR COUNTERS 
l.559 10Ul'IP ERROR COUNTERS ON All DRIVES 
1560 00'14'+2 104410 CTRDHp: RSFORV 
1561 00•11j41j 10'1 1U'I MVCTRS 
15!>2 004'146 0057J1 Oo'IOO'I TST TSFLAG 
1563 00'+452 OOHJU6 Bl~( CTROl IOUMP READ ONL'( 
156'1 0044!\lt 00'17;11 0055'12 JSR PCtENOU 
1565 00 11'1&0 0527H 000004 4100356 HIT #4,f'!ODES &READ PASS SELECTED? 
1566 0011466 OOllt~i UEQ COMrNO INO 
1567 004•170 0047.if 010110 CTROt: .JSR PC,RNOTPl 
156& 00'147'1 l01j4li:2 CDMENOt CHGORV IOONE ALL DRIVES 
1569 004411'. 00071>2 Oil CTROMPt2 lNO 
1570 00'1500 062716 000002 All3t ADO lt2. (6) l INCREMENT RETURN POIN 
1571 004504 001\2117 ALL2t HTS PC 
1572 1tLEAR READ ANO WRJTE TABLES 
1573 01)11506 0127UO 000314 CLRT6Ll MOV llWRCHEKtRO 
1574 00'1512 0050~0 Cl.RTll. CLR IOI+ 
1575 00'1514 0200.:7 000356 Cl'IP Ro,11MOOES 
1576 0011520 0013/'t ONE CLRTl 
1577 OO't522 011nJ1 000070 000356 BIC U70,KOOES 
1578 OO'lb30 001J2U7 llfS PC 
1579 1INTERRUPT ENABLE, GO, WAIT FOR INTERRUPT 
1560 00'1!132 012111 000200 1734170 GOWAIH MOV 11200.@CC tSET PRIORITY LEVEL·~ 
1581 00'1540 012711 1}04566 173506 MOV llGWt oiilMTV tS[T lfJlERRUPT R£TURN 
1582 0045'16 052711 000101 173442 BIS uo1.«11TC tlNTERRUPT ENA6LE• Go· 
1503 0011551f OOOOIJ1 WAIT tWAll FOR INTERRUPT 
1584 OOlif156 012'117 0003110 1734'1'1 MOii 11340,@CC IRESTOR£ PRIORITY L£V£ ., 
1565 0045€.'I 0002u1 HTS PC tEXIT 
1!:>66 00'1!:>66 QOOOlli! GWU Rfl IRllURN FR0/1 INTERRUPT 
1567 &WRITE R[COfiO SECTJON 
15811 OOQ570 0057J7 000336 WRIT I: TST R£cotto tlS THIS TH£ flKST REC RO • 1589 00'1574 0010.:il ON£ NOINC:R INO, SKIP S[T UP OF RE ORO LENGTH ANO BLOCK INCgE :CN 
1590 00'1576 0137.H 0002'14 000266 MOV MAXLEN,SJRLEN 
1591 004604 0127H 177774 000310 MOV 11 ·4. , OLK INC 
1592 004612 0327;)1 000020 001112 Ult 1120,PARAtl 
1593 Otlii620 001ou6 ONE Wl 
J59't 0{)1i622 0137-H 0002116 0002&6 1101/ f'I INL Ult S TRlEN 
1595 0011630 OH7J7 00000'1 000310 MOV U4,,0LKlNC 
1596 004636 OU7H 000266 000352 Wll MOV STRLEill 0WRTLEN 
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119'1 0046't't CIH141 080840 0011,U !JU #1UI tPAllAft t081;'.S M£COttD t.ENGflt CH HGE? 
1598 OOll6l$2 0010'-2 BNE NOffilCR t'f£$ . . . 

1599 OOllO .. &050~1 ooono Ct.R BUH NC tNO 

1'0G •""'' 
OU'h7 OOOJ36 CUJ03'tO NOltteRJ l'IOV R£CoRo.wRR£Cll 

l601 00 .. 666 a1:nn 000276 173322 MOii Cl»tt\~O,il'ITC IS£&.;ECT \.IN1T Cft 
1602 OO't4'1't t&!.''71 l133Hi TSW iMTC Cl\ 

, _ __., ..... , -+~•>"• 1603 OOlffOO 103~5 RPt .... tWAlT FOR C\.I REAOt CR 
1604 &OIJ702 1(){14 .. 2 GENPT fGENERATE TEST PAJTtll~ 
1605 OOll'tOlf CUl5h7 oo;oott WI' TST l5Ft.A6 CR 
1606 001l710 0014111. lit.a .+It ·-- -
1607 Ull'712 0002111 RlS PC 1£lCIT WRITE ROUTINE i,) lEST IS · 
1608 004 714 OOM~l 000306 CLR WRPASS 
1609 oo .. uo 0060H U:U1o STRJOPI HOR il'IT$ •WAIT FOR TU R£ADl CR 
1614 00021f 10311:) ace •• 4 
1611 00q126 U37H 000352 l7326't NONSTPl MOii WRTLEN,a&C tS(f BYTE COUNT 
1'112 OG47!1f OO!>tt I 1 173260 N£G il8C . . 

lf.13 eoi.no 011111 000250 :t.7325'+ HOii W:6UFtiCA &SET CUARCNf A00RESS 
tf.14 0-0'H4l. os2Hl' 0.0000't 11!242 BIS Ill! .@ftTC IWRUE 
1615 004751f 00111:.1 0.04532 JSR PC,GOWAIT tlNT[RRUPT £NABL£. 60t WAn FOR DONE 
1&16 tR£TURN HER£ AflER nnt:RRUPT . .. . 
1617 CH.llt768 0171~7 17323tl eouu MOii iKlStSTAtRO lSAllt STATUS 
1618 0()4 766 005711 17322't TU il'ITC . . 

1619 00ll77a l005't2 &Kl ERROR lHAllC ERROA FUGt CH£C fOft t:Of 
1621) 0Q'l711t U5U1 000306 TSJ WRPASS tWAS THJS A RECOVERY P SS . 
1621 00500& Oot4U 6EQ lSTSTP UtO 
1622 ll05002 01371;1 000!06 ttOV WRPA~S,RO IYES 
1623 005006 0863UO ASL. RO 
lf.21t OG50l0 OJ>:UtlO 000314 AUD llWRCH£1< .-AO 
1625 00501't QO!\JHO INC lilRO t+1 TO APPftOpRIAT£ REC VERY PASS COUNTER 
1626 005016 OGb&H 000306 CLR WRPUS 
lt.21 00502~ 03.?7)1 00-0014 oouu HTSfP~ an lll't,PARAft I IS WRITE ftOOE NON$lOP 

' 10d 005030 08101.!3 BNE · STOPOP tHO 
1629 805032 00!17.H 000306 lSt WRPASS nu 
1630 00503£. ont3~1 ONE NONSTP 
if>31 00504& 001l7~7 805206 JSR PC.TPUNC ICHANGE RECORD &.;£NGTH 
U.32 1Hlh-04't u21~1 000001 00015£. an U ,f400t:S t Elll t AFTER R4.S? 
1633 005052 0014*115 BEQ · w10 tNO 
1634 OO!iOS't 0327.H 000010 ~00356 an IJUJ.fl00£S IYESt ARE WE AT £HD Of R!,.81 
1035 005062 OH7i'l BEQ NONSTP INO 
1636 00506't 00&2Ul IHS PC IYE$ 
lbll 0Ul.J064 0327H 000002 000$56 Wlot on •2.1400£1 tElllT EVERY ltECOft0'7 
1618 0051171t 00170 au folONSlP tNO 
1639 1>05076 0002u1 RTS PC tYO 
16110 005100 Ol;?Hl HIU)U oouu sTDPOf'4 nn uo.PAIM tlS WRITE "oot ftANOOK? 
1 E.41 005106 0011illl Uf.Q WU tho 
1642 
161t3 ,. 
16441 tRANDOft SUU. Ott.AY 
164$ 005110 80117.H 007126 RAHSTf'l JSR Pc; ,RAtl6£H 

' 16"6 005111f 0527.H unoo 0012:>6 nu U 17'tOOtRANDOft . ( 

1647 005122 11127!.llt 17fUO ftMilJ MOV l•200 •• R4 tOEUY 1 MILU8ECOHD 
U.48 005126 OD52llt INC ft't 
16'19 !l05UO 001316 AN£ .-2. 
lt.50 005132 OG52.)1 007256 JNC ft ANDOH 
1651 005136 0013/l BNE RAN1 
lt.52 0051't0 0057.)7 000306 Wlll TST WRPASS 
1653 005l't't 0012f>5 BN£ STRTOP 
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U.51f 00514& 
165$ 005152 
1656 005160 
U.51 065162 
165& 005~70 
1659 oosi 1.2 
1660 00517'+ 
1661 OOS202 
1662 00520'+ 
1661 
166'+ 005206 
1665 oo52U 
1£66 005220 
1661 0(1522'+ 
1668 oo5Ua 
tf.6<.I 011523'+ 
1670 OU2'+2 
1671 0052'11i 
1672005252 
1673 005254 
16h 0&5262 
1675 005266 
1676 005270 
1617 0(15276 
1616 
1679 
1l80 
1681 

004161 
03274' 
OG14U 
032?H 
OOl&llJ 
OOll2U t 
0521~' 
0016'+6 
0002u1 

00!>2H 
o .. un 
0657~1 
0014l(. 
0637A7 
0211.:.1 
OG.:>41Uli 
0237.)1 
0034uJ 
OU7H 
1051.)1 
to1ou 
052'.1~1 
CH>O:i!U1 

1682 005300 0127~1 
16&3 006~0£ 001510 
1&811 0053H OOM·H 
1665 oos114 001oua 
1666 00531& 005247 
1667 0!15.JU Ga?7I1 
1608 005130 001010 
16•9 005332 0121u2 
t690 oo53l6 to44v• 
1691 0053'10 OU7AI 
1692 OOS34~ 0047A1 
1L'.l3 00~1352 Ol?.111 
16'Jlt 005360 001418 
1695 005362 OO!l2A1 
1696 005366 0227Al 
1697 005174 0010'0 
f(>'j8 OU53'16 00!>2.)1 
1699 005402 0327~1 
1100 aos,.ui oouu2 
1101 ob5q1t 00,.1~1 
1702 005~16 0050.)1 
1703 005ij22 0327~7 
170,. OU5ijJO 0010~1 
11os oos,aa oootAf 
1706 UV5,36 004il.U 
1107 00fiijij2 00ij7~1 
1700 U05ij'+6 G32'111 
1709 015415~ 0011ib2 
1710 005ij56 0001~7 

~-=- ... ···------·~ ........ 

805286 .fSR PC, TtUNC 
000(l01 1>00356 an n,11oots 4£Xl'f AFTtft aLI? 

6£Q WU . tNO . 
au #1t>.MOO£S n•ts. ARE WE Al £HO Of RU? 
8EQ ST MOP lM . . 

000018 0043S6 

000002 000356 
RH PC JHS . 
an 112 .... oocs &EXIT EVERY RECOIJO? 
6£0 ST RT OP tNO 
RTS PC tYES 

ti££ lF RECORD LENGTH SHO\ILO St:.CHAt.IGEO 
JUINC I INC . RccoRa I +l JO ltECOftO COUNT . 
. . BIC #10.f'IOOES WOT (NO OF ftLS UHLtlS SEJ .8£1.0W ··--

lSl 8LKINC . . 

000!36 
000010 008556 
000310 

ot:o TSINC2 
000318 000352 ADO 8LKSNC,WRTL£N 

Cf'IP WRTLENtMINLENtRLCoRo LENGTH JOO SttO T? 
BLT RESfTL tYLS1RESET . 

0003.52 0002'+6 

ooo:ss2 Olt02'tlf. CKP WftTHti,f'IAXLtNtRECORO LENGTti JOO L.Oft ? 
fiLE TSINC2 tNO 

0&02E-6 0003li2 
·ooon6 · 

RES£TLI f'IOY STRlEN,WRTLENtYtS, RESET 
TS!NC2l TST8 RECORD . ·. 

BhE TSINC3 INO 
000014' 4JOQl56 OIS #10,MODES t1NOJCAJE AT ENO OF RL 

TSINC3l RlS PC 
tHAV£ AN £RROR FLAG DURIHG WRIT£ OPERATION 
HF EflROlt JS CA\IS({) ey tNO Of TAP£ FLAG~ OUKP wan ERROR COUNTCRS 
tfOR ALL OTHt:R £RflnRS: PRINT COMMAND AND STATUS ft GIST£RS ANO ftCCORP NU"BER 
tlF ft(AO PASS IS S£!.£CTCO, TRY .To RECOVER ey wain 6 wn .. dRG. . 

175600 000312 CRRORI BIT ll17~600,STAfRDlAJ £OT? ... 
8£0 (NOT AP tYCS 
TST WRPASS 
BN( ERRt tF lRSt ERROR? 

00031, INC WRCHEK nu •. +l TO WRITE ERftO 
tTYPE llLL ERRORS? . ~20000 1?2702 (8R1l f}Il #20000,&SR 

012212 

ooo:a52 ooono 
010756 

ONE l£S~£C tNO 
"ov •"SG7eR2 
TOP 
11ov 

tPRINl •WRITE STATUS E ROR• 
WRTLEN1l.ENGtff 
PC.PRTS . IPRIUT STAfUSt COllKANO. RECOROt \.£NGTH 

008100 1726H t-=sRECI 
JSR 
nn 
UEQ 

t1001iSR Ht~COVER S1AlJSUcAU.y SEL£CT£0'f 

000306 
&00010 000106 

00033~ 
OOOOO!t 000356 

010322 
000306 
002000 oouu 
oof:lno 
010U2 
010032 
pooo'o 17251.tO 

00472G 

INC 
CMP 
tlNE 
INC 

ru•cu on 
8£Q 
JSR 
CLR 
an 
8N£ 
Jf'tP 

STllECU JSR 
JSR 
an 
OEQ 
JMP 

JCSRC1 IM . . . . . 

WRPASS ht TO WRITt RECOVER. 
o •• WftPAS$ tttAV£ WE TRIEO TO WRIT RECOVER • Tl"ES? 
STR£Cl lNO . 
Ptft~BS trts. +I TO PERllAN£NT AOSPOT? 
14,f'IOOES llS R£AO PASS S£L£CTED 
.+6 lHO . 
PColfRGR££ 
1i1RPliss 
#20AOoSTATRO 
£WUP 
WU 
fC,f\ACK1 
PC1l:lACIU 
1140,&MTS 
,+6 
STRTOP 

&BACKSPACE 2 RECORDS 

I. 
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1711 0051t'2 012717 117771 1725]0 MOV #•l tiilBC 
1712 0051110 013711 000276 172520 110V COHANO,ilMTC 
1713 OOM76 0527H 000010 172512 BIS uo.@MTC 
1711t 0055011 oottH7 004')32 JSR PC,GOWAIT &SPACE fORWARO l RECOR 
1715 005510 O't27H 000016 172500 BJC #16,QIMTC 
1716 005516 052711 000004 17:?'172 BIS fllh@KTC &CHANGE fROM SPACE TO RITE 
1717 005!.21! 0001;)1 0011720 JMP STRTOP 
17HI &DRIVE ls AT EOT 
1719 005530 0052.)7 000336 ENOTAP: INC RE CORO 
\720 OOM.i3't 0527.)1 0000'10 000356 lllS 1140,MOOES & lNOICATE ORJVE-.AJ £Q_T 
1721 Oo55't2 0121112 0131'12 ENOTll MV llMSG2'+,R2 
1722 OO!i546 1041\U .. TOP 
1721 OU5550 01nu2 012240 l'IOV #l'ISG81R2 
1724 005554 1041!Ui TOP 
1125 IDUf'tP WRITE EltRORS 
1121:. 005556 0047.H 011020 WltlOMP; JSR PC,PRTO &PRINT ORIVEt PATTERN, PARITYt DENSIJY 
1727 005562 0137115 001 U2 MOV PAlhM,R!S CR 
1128 OU5566 O'ti!71.:S 177'163 BIC Ill 77763 ,R!S CR 
1729 OIJ~572 01n1i2 012675 MOV llMSGl4tR2 
1no 0055 76 02.!7iJ5 000004 CMP 1111,RS CR 
1731 005602 001oul! 6Nf. ,+6 
1732 oost.oit Oll>7U2 012655 MOV llMSGll!tR2 
t 7!3 00!>£.ll) 02<!705 000010 . CMP uo,R5 CR 
1"13'1 005614 ·0010112 HNE .+6 
1135 005616 011>1"'<! 012665 MOV llMSGlloR2 
1731'.. OO!J6:t2 ll}ljljl.'t TOP &PRINT WRITE ~OOE 
11.n 00f•b24 ot:noa 000336 MOV Rt:coRO,R2 
173(1 005630 10'11!~6 OECPHT IPRINT RECORD NU~BER 
1739 005632 01371.15 001112 MOii PARllMoR5 CR 
1740 605636 G't2705 177717 UIC #177717tR5 CR 
17'11 0056'12 01"71!2 012723 MOii llMSG17 ,R2 
17'*2 0056116 02:>7115 000020 Cl'IP #2Q,R5 CR 
1743 005652 001002 nm: .+6 
17'1•1 0051,5'• 6127112 01213.2 MOii #11SG18,R2 
1745 005fu60 C2271l5 0000'10 CMP #40,R5 CR 
H'lb 00566'1 0010112 ONE ,+6 
1 "f't7 0056(,6 Ol271ll! 012705 MOii #MSG15tR2 
17'1& 005672 0227v5 000060 CMP #60,R5 CR 
17'19 OOSt.76 0010112 fiNE .+6 
1?50 005700 01#'7li2 01271'1 MOV llMSG16tR2 
1751 0057014 tOi;qll'l TOP &PRINT RECORD LtNGTH S QUENCE 
1752 OU5706 01nu2 012741 MOii #MSGl'JeR2 
1753 !}05712 101t'IU't TOP 
175'+ 005114 Ol1l71.2 000.31'* l'IOV WRCHEKtR2 
1755 0115720 lQljl\d• Of.CPRT IPRINT "WRITE ERRORS1111 
1'156 005722 01(>11.>0 000316 MOii #WRCHEK+21RO 
1757 005726 1 1 21.:.1 000060 1113002 MOllB #60,MSG20+17 
175(1 005H'I 1052.·H Q13662 WRTOp INCB MSG~0+17 tPRINT STATISTICA~ REC VERY 
1759 005740 005710 TST ilRO 
1760 0057'12 00140:5 8£0 WRT02 
1761 00574'+ 012702 01276.3 MOii llMSG20,R2 
1762 005750 lOlt'IU'i TOP 
17£.3 005752 0110112 MOii COi ,R2 
176lf 00575'1 10'1'1£!. OECPRT tRECOVEREO AT X 
1765 005756 0057<:!> WRTD21 TST CO)+ tJUST INCREMENTING 
1766 OIJ57b0 02.00<:7 00033-. CMP flO,#WRCHEK+20 
1767 0057614 00131>.I ONE WRT01 
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1768 005766 0057.>1 00033't TST PERMBS 
1769 005712 001ou1 8N£ • +4 tSKJP PRINT IF a 0 
1770 005771t 0002"7 IHS PC 
1771 005776 01nu2 013005 MOV llMSG20AeR2 
1712 0061\02 l044UIJ TOP 
1113 006004 0137u2 000334 HOV P£RMBStR2 tPRINT "PERMANENl BADS OT• 
1774 006tl10 lOliitd. O£Cp1n 
1775 006012 0002u1 RTS PC 
1776 1GEN£RAH: 1 TRACK DATA PATTERN CR 
1777 1ALL PATTERNS HAVE BITS 15tl4•7t6 SET IN CASE. CORE DUMP SELECTED 
1778 006014 0121.>1 000001 001146 GENP7; ttOV llltPGMOOE &SET 7 TilACK PAHERNG N. MOOE CR 
1779 006022 Ol37Ui! 000250 MOV WBUFtR2 CR 
1780 006026 013703 001112 MOV Pl\RAM,R3 
1781 006032 000303 SWAB R3 
171l2 00603it 00f>31.1 ~ ASL R3 
1783 006036 Olf:>7113 177741 fl IC lll77741tR3 
1784 OOt.042 0627U3 006114 AOO llPATPST,R3 
1785 0060'16 Ol211t6 00605'1 MOV llPATCK,.,SPI !PUSH STACK RETURN 
1186 006052 0113111 MOV @Kl, PC IGO TO PAT GEN SUBROUT NE 
1187 1FINtSHEO PATTERN GENERATION 
1788 aIF CORE OUMP NOT SELECTEO CLEAR BITS 1s.111,7,, IN ALL WORDS OF WRITE DATA BU FE 
1789 OOE.05'1 0327H 000100 oouu PATC!O BIT tllOo,PARAM IIS CORE OUMP SET? 
1790 006062 0014111J BEQ PAlfN INO 
1791 00606'1 0327.>7 000200 001112 en 11200ePARAM IMA'r8(, IS CORE DUMP s f'1 
1792 00!.072 00101J7 BUE PATfN2 l'rES 
1793 0060711 011'17l2 000250 PATEtll MOV llBHF ,R2 INO 
179'1 006100 0427<:2 140300 PATENll BlC U140300•(21+ tCLEAR BITS 15t1't,7,6 
1795 0061ilit 0237112 000252 CMP ROUF,R2· IOONE ALL? 
1796 006110 00131~ ANE PAT£N1 11•0 
1797 006112 00021.il PATEN2; IHS PC 
1798 0061111 006l::l't PATPSTI PAH'O 
1799 006116 00611>2 PA TOO 

,, 
1800 006120 ()Q(.110 PATF'.1 
1801 006122 00621.1 .. t>AlOl 
1802 006124 0062C:O PATf.2 
1803 006126 0062.:I> PAT02 
180'1 006130 Cl062~'t PATO 
11105 006132 CI062 .. 2 PAT03 
1806 0061l't 0062!;.0 PATf.4 
ltl07 0061~6 00(, 7~0 PAT4 
1808 006140 0062/'t ... Af£5 
1809 006142 0063<:1? PATO:.i 
1810 006144 0063::12 PAT6 
1 fill 0061'16 OOf 3:,z PATf, 
1812 (J(}6150 00£.3bQ PATf.7 
Uil3 006152 00711!5' PAl7 
18h !PATTERN 0 
11115 1HIGH fREQUENCV OUTSIDE SKEW 
UH6 00615'1 012711.5 1110701 PATE.o: MOV ll1't070ltR3 l't01 
1617 006160 000515 BR PFJtl 
1818 1HALF FREGUrNCY OUTSIOE SKEW 
1819 Ou6162 012711.'l 14()301 PATOO: MOV lll'I0301tR3 u 
1820 006166 000510 l:IA PFll 1 
1821 !PATTERN 1 
11122 I Sl.lOING 0 
1623 006170 0127U5 006176 pAJ(U MOV llPE1.R:S 
1824 006174 oonsli? OR PFll3 
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1825 006176 1677H PEtl 1 .. n.n e2n.s? 
1826 006200 17&7bf 175767 U51t67 
1427 006202 1773U 177375 •17075 
182& tSLlOING l 
182'f 006201t 0121111 00&21~ PAfOU KOii IPOltRI 
1HO 006UO OOtlfiU't OR f'FIU ·-·------..-.. ·-··-··-···-·,.-· .. ~---·····-·· ...... 1831 OG62U! 1503110 f'OU l 583110 OOOlfO ' 
1832 006214 . 142310 i42310 •2010 
1833 006216 tlfo7u2 l't0102 llt()2 
Ul.3 .. &PATTERN 2 
1&35 &HIGH fR.t:OU(NC'f £VfRY OTHU TRACK 
1836 006220 fllflUJ 152725 PATtal . MOV . U52'125tlll . 1l2't25 ·-----··---
1837 00£221t OOO't ll 8R PFlU 
1&38 ettIGH FIH:OU£NC'f tVf;R'f OTHER TRACK 

01271.ti 1&39 00622' 165352 pAf02' MOV 11165 352 tft3 '25052 
lMO 006231 0001toi BR ffltl 
181tt !PATTERN 3 
Ulta tHALf fREQUENCY OUJS10£ fRACKo HIGH Fftf:QU[NC"f INSJ £ TRACKS 

'181t3 oo&Ult OU7f.14 17737~ pAfU; MOV 017371tR3 IU071 
l&ltlt 0()&2't0 ()OO'tb~ BR Pf!l1 
1&1t5 tHlGtt fREOUfNC'( 0UT$10£ TRACK, HALF FR£'1UtNCY INIU f: TRACKS 
H~it6 00621f2 Ol271JS 11770J p~J03; ~ov #17J101tR3 IS71t0J ' 
181f 7 OOf.21f6 OOOlfl>O Bil pfl"l 
1&1f6 tPATT£RN If 
l&'+'J 1 INCR(M(NTING PATT£RN fNO A._t. 1)1 s J 
uso 006250 Ol27U3 01)030J PAT£i+: KOV ncn ,R3 
1&51 00f.251t UUA<2 M0\18 1u.12H 
1852 006250 0231112 000252 CKP R8UF,R2 
1853 OOf.202 0010\ll 8Nt .. ,. 
l&Sli 00&264 Od02b1 kTS PC 
1&55 00626& lt)5lUS INCf:I fl3 
1656 oo&.no 001tt.1 8CQ PAT£'t 
1&57 006272 000710 ea f'Afflf+lt 
1&!i0 • 1859 I 
l8f.O ·· tPATTCRN 5 
1&61 aTHftl£ 31S £ACH TRACK £VERf 6TH WORD 
1662 006274 01271t3 006302 PATE51 ftOv lif>E51U 
1663 oouao OOO't 0 t llR PFU.9 
16611 006342 '1'71f.,, PE51 1571147 f17Ul 
1865 006301t 1'7Uf 161737 t27"57 
Ul66 006306 11;71;,7 1617,7 U!71t51 
l(lb7 OllUlO 17Utt1 173767 153467 
1668 006312 1111111 t7t767 U11f61 
1&69 oonn U17H 111713 Ullt73 
1810 00631& 11611'1 17075 137075 
1&71 006320 11131£ 117376 •!7076 
1&72 t1Hftt£ J •S £ACH TR~CK EVERY 6111 WORD 
1873 00&322 0127113 006330 PAT051 MOV 1P051H 
1674 00632& oon:.2 6ft .. FIL9 
1875 b06338 1,603'10 poss 1603 .. 0 1200 .. 0 1 .• 

187& 006332 1503'l0 15031t0 UOOlfO 
1877 GOt.334 1503'4l 150320 11002'1 
1878 006336 144310 t't43~0 l'tOtO 
1&79 G0&31t0 11t2310 llf23l8 12010 
18t!O 00(>3••~ 1'1231/,. llf230lt 12on11 
Hill) .0063'111 1'tl 3U2 lltll\02 U002 
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1642 00631t6 11ton2 U0702 ., ... 2 
iou 0001$a 1•0101 llfll70i lltOl :. 
1881t 1PAfTERN 6 
1a85. sAU. t•S. ALL TRACKS / 

1886 006352 OU7VS 177777 f>Al6S f'tOV 1•1 0R! 
l.1187 ()063!16 OOolfl' DR pFIU ...... -- -·· ~· . 1t18a 1PATT£RN 7 
1889 aflANOOH tNONE ALL 0 1 St 
1890 006360 000~7 007126 PAT£7; .JSR PC 1 RANGEN 
1891 006361f U27.)1 00(;077 001'25(> DITO 1177,UNOOff 
te92 00602 Ht 112 eto PAT£7 
1893 006371t u:nc:z H7256 HOVB RANOGltoC2H 
l89't OQf>'tOO 023lli2 000252 CMP R6IJF1R2 
1895 OQ6'tO't 001!1>5 8N£ PAT£7 
1896 Q06it06 0002u1 RTS PC 
1897 tflLL WRIT£ BUFFER WITH CONSTANT PATTERN 
1il98 QOE.1110 010li!2 PflLU HOV . Rl• Ul+ . . . . 
111"1 0061tU 0211112 000252 CMP R6UF1R2 
1900 OOf.111' OG13/ft ONE PFIU 
1'361 006420 0002111 IHS PC 
1902 1FJLL WRITE BUFFER WITH 3 .. OftO PATTERN 
1903 0061f22 814.~ll't PFIL3l HOV R!i1Rlf 
19011 006424 0627li't 000006 AUO llf),Rl6 
1905 006430 ou~0:2 PFJL3A1 MOV 43htfU+ 
1906 006432 0231112 900252 Cl'IP RflUF,A2 

·1907 0061636 0410111 BNE .+4 
1906 0061140 0002u1 IHS PC 
U09 011641f2 0203"4 Cf!P R3.tt4 
1910 OOM41f 001ou2 BNE .+6 
1911. 0064166 t627C3 000006 sua ll61R:S 
1912 fHl6'+52 OOOlt.i 8ll Pl='ll3A 
1913 tflLL WRIJt BUFFER WITH ' .. ORO PATTERN 
1914 006454 0103d't .PFIL't "'°" , R31fl't 
1915 00645& 0627U4 000022 ADO 1122.R4 
1916 0061162 .OU~S:• 2 PflLHl MOii Cllt+tC2t+ 
HH7 0061164 0237112 000252 Ct\P R8UFtfl2 
1916 006'!70 001ou& nnt ·•" 1~19 ooc.1t12 000211, ATS PC 
l920 006474 0203U't Cl'IP Rl1R'I 
1921 0061616 eo10uz Ht~£ .+6 
1922 006500 16271;3 000022 SUB #22,AI 
1923 0065011 ooo7t.f. OR PFh.9A 
1'12't aGENERAlE 9 .TRACK DATA PAtTERN CR 
1925 006506 0127H 000002 00lt't6 GENP9l MOV 112tPGMOOE fStT 9 TRAC~ PATtEAN 8 N. ftQDE Cit 
1926 006514 0137~2 000250 MOii 1C6Uf1R2 tlNlJIALIZE 8UFftR CR 
1927 006520 0137113 0&1U2 MOii PAtUMtRJ tCttECt< pAMMETEltS f'Oft AUERN SELECTED CR 
1926 0116524 00031.;J S"A8 R3 
1929 006526 0'127U3 177761 ate 111171'1 tft. 
1930 006532 &627\13 00651f O AOO llPAtl>NT,R3 
1931 00653~ OU3U7 MOV lilR3,PC .. 
1932 00651f0 ll0(,51>0 PATPNTl PATO 
l'.133 0065'*2 006!114 PATt 
1934 0(16541f 0066't4 PAU 
1'335 Uot.546 OOt.6C.O t'AU 
1'.136 00655.0 0067~0 PAflf 
1937 OOE.552 0067!1~ PATS 
193& 00655'1 0070/i! PAT69 
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OH Oll&H6 0071U6 P01 
191t{) ' 1PUT£ftN 0 CR 
1 'Jltl tHALF FRtQUtNCEY OUTSIDE SKEW CR nu 00060· Ola?it2 002012 PA'fOJ .. ov #20121Ult fl OlOt( Oolf • CR 
191t3 00656ll 02u112 000252 C.HP R81.1F,R2 . CR 
191tlt 1)06510 l>OUl.J arvt PATO CR 
19 .. 5 006512 oooaur KU PC CR 
1946 J tPAfTERN 1 CR 
191i7 aSt.IOlNG 1 an USOLAT£0 BJTt Cll 
l91J8 006574 0127il0 006622 PATl I. HOV . lfPlT tRO CR 
191t9 006600 0120<:2 PAflA: MOV HH+•t21t CR 
1950 1>06602 02?.lh2 J00252 Cf\P RBUftR!? CR 
1951 006606 001011, BNE .tll CR 
1952 006610 000211t Rt$ PC CR 
1951 00££11 0221110 0066llll CHP lfPAT21RQ CR 
1951t 0066 u. &OUtO UNE PAT1A CR 
1955 006620 0007b5 UR PAT1 CR 
1956 001)1)22 1000110 rn• 100000 CR 
1957 0()662't 0201110 20100 CR 
1958 006£26 OOU4!0 lt020 CR 
1959 0066?.IO 0010\l't 100lt CR 
1960 006632 00110111 l CR 
1941 0066llt Olt02110 0240 CR 
1962 00£636 oioo'<o 100110 CR 
1963 00£61to 602010 2010 CR 
196'1 0066'12 OOO'tt•2 lt02 CR 
1965 JPATTERN 2 CR 
1966 UUGtt fR(QU(NCV EVERY OlH£R TRACK CR 
1967 00661t1t Ol27il2 116271t PAf2l fo\OV llS627't•l2tt 11274tC271tt CR 
19611 00665t 0237112 0002152 CMP ft8UF ,R2 . . . ' CR 
1969 006651t ooiau llNE l'Afao CR 
1971) 006656 0002111 IHS PC CR 
1971 IPATTERN 3 Cl\ 
1912 tTHRE£ o•s. THR£E 1•S, THR££ o•sa CR 
1!17S 006660 0127UO 006106 PAl3l flOV llP?.lhRO CR 
1974 00666'1 ouoa P~UA; MOV COh.t2tt CR 

. 1915 006666 02!7'12 000252 CKP RBUFfR2 CR 
1976 006672 0010111 BN£ .... CR 
1917 00667'1 0002111 KTS PC CR 
1978 006616 0227410 006730 CMP llPAT'teRO CR 
1979 006702 001.!HO 6N£ PAT3A CR 
1960 Oot.71U• 00871>5 all PATS CR 
1961 006106 l'tOO·H p!ft 140031 CR 
1982 006710 l0041fa lOOillt> CR 
1983 oo67U 001s1 .. 157'1 CR 
1961t 006lllt 063710 3170 CR 
1985 00611:6 Ol '77C.O 11760 . ,, CR 
1986 006120 UU\10 37300 CR 
l'J67 OOf.722 &n21i1 U.201 CR 
1968 oot.121t 171100 17'tOU CR 
1989 006726 ' 170001 170007 CR 
1990 tPATTERN It CR 
1991 tlNCR£"£NJlNG PATTERN a o-nu CR 
1992 006730 1050.)7 00615't PAT'll Cl.AB PltA CR 
1993 0061?.llt 1137~2 00'751t Pitt ffOVB PltA• UHt CR 
1991t 006740 1052;>7 006754 INCB P'IA . CR 
1995 D067&ilt ll2370Z 000252 C~P J\6UftR2 CR 



1996 0067'0 0011111 8NE Pli Cll 
1991 0067H 0002u1 RTS PC CR 
1998 004?S't ooooua \, p'tAI 0 CR 
19')9 1PAltERN 5. CR 
2000 itACtt TRACK a ens CR 
2001 006756 0127110 001001f l'AT5t KOV lfP5ToRO CR 

.. ~ ~·-· ...... "~ 2002 006162 0120"2 PAT5At KOV llU+1Ut+ CR 
2003 00676lf 0237112 000252 CMP R6UF 1 R2 CR 
20011 006710 0010u1 BNE .+ .. CR 
2005 006772 0002111 I.HS PC ----~- CR 
2006 006171f 0227110 007072 CKfl #PAT6911lO CR 
2001 0011>00 OOUIO 6N£ PAT5A CR 
2006 007002 00071>5 SR PAJ5 CR 
2009 007004 oooouo P5H 0 CR 
2010 0!)7006 tooouo 100000 CR 
2011 007010 too2110 100200 CR 
2012 007012 OlfOlllO 110100 CR 
2013 0070llf 02Cl\IO 20100 .CR 
201 .. 00701& 0200't0 200't0 CR 
2015 007020 0100<:0 10020 CR 
2016 007622 OOC!Oi:Q 4020 CR 
2011 00102 .. 0011010 If Oto CR 
20HI 007024 002ou,. 2001f CR 
2019 007030 OOloUll 1004 CR 
2020 OOl032 0010112 1002 CR 
2021 007031f OOOltU1 '+01 · CR 
2022 007016 ooooi..' 1 CR 
2023 007040 0000110 0 CR 
202't 0070lf2 1002110 100200 CR 
2025 0070llf Olf 02110 ilo200 CR 
2024 007046 01101110 40100 CR 
2021 007050 0200 .. 0 200-'tO CR ' -, 

2028 007052 0100'10 lOOlfO CR 
2029 007054 OlOOitO 10020 CR 
2030 OU7056 0011010 4010 CR 
2031 007060 00~010 2010 CR 
2032 007062 002.oti• 200lf CR 
::!033 00106\ 0010112 1002 CR 
:>tf3'1 007066 000lfU2 402 CR 
.· ·•·!~ 007(170 OOOlflll 'tOl CR 
:>i.156 tPATfUN 6 CR 
~057 aHIGH·FR£QU£NCy Atl TRACKS 
2038 007072 0127<i!2 111111 PAf'9S f\OV #•1t C21+ CR 
203<,1 007U76 0237112 &00252 CKP RIUF11l2 CR 
2040 007102 oouu aH£ PAT69 CR 
2Q'H 001104 0002117 RTS PC CR 
20Ci2 1PATT£RN 1 CR 
2043 1ft~OOK CR 
20't4 00710& 000.H 007126 PAT1t .JSR PC1RAN6EN CR 
20'1$ 007112 OU7.:2 007256 HOV RAN00fh(2Jt CR 
201!6 01)7116 OU7t.i2 01)0252 CMP R8UF,R2 CR \. 

20't1 0&7122 OOU/l 8NE PAT? CR 
20't& 007Ulf 0002111 RU PC CR 
20'19 
2050 tRANOOf\ NUHftER 6£til£RATOR 
2051 t£lllf WITH RANDOM NUMBER IN LOCATION NAftEO •RANOOft 
2052 Q07126 0100'16 RANG£Nt KO\t ROt•tSP) . , f$AVE ~EGlSTERS .. CR 
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2053 007130 0101'16' HOV fUt•CSP> C:R 
2054 007132 0102'+6 HO\! R2,.(SPI CR 
2055 007131t 0103'f6 HOV R3t·CSP) CR 
2056 007136 0137U0 007260 MOV LONUMtRO 1SET UP LOW DIGIT 
2057 0071'+2 0137111 007262 HOV HINuM,Rl !SET UP HIGH OlGIT 
2058 0071 .. 6 0127115 000007 MOii #7oR3 1SET UP SHIFT COUNT 
2059 007152 00501.12 CLR R2 
2060 007151t 00631.10 RANGll ASL RO !SHIFT RO LEFT ANO 
2061 007156 ll061u1 ROL Rt IROTATE CARRY INTO LSD OF Rl AND 
20&2 007160 0061L<! ROL R2 !ROTATE CARRY OVT OF R INTO R2 
20t.3 007162 0053U$ DEC R3 IOECREMENT R3 
206 .. 00716'+ OOllH HNE RANGl !CONTINUE SHIFT LOOP 
2065 Oll7166 06371i0 OC7260 AOO LONUM,RO IAUO'NUMOER TO MAKE X1 ~ 
2066 007172 0055111 AOC R1 !PROPAGATE CARRY 
2067 007114 0631111 007262 AOO HINtJH,R1 IAOO NUMOER TO HAKE x 29 
2068 007200 00551.12 AOC R2 !PROPAGATE CARRY 
2069 0072{}2 ot.n1.io 001057 AOD "1057eRO IAUO LOW CONSTANT 
2070 007206 0055111 AOC ftl !PROPAGATE CARRY 
2071 007210 0055U2 AOC R2 !PROPAGATE CARRY 
2072 007212 (i627U1 04 7'+01 ADO 11'+71t01 tR1 IAUO HIGH CONSTANT 
2073 007216 OOM>U2 AOC R2 IPROPAGATE CARKY 
20111 007220 0627U2 000006 AOO 116,R2 IAOD HIGH CONSTANT 
2075 00722'+ 0602uo AOO R2,RO IRE-PRIME Ro WlTH HIGH Dl&IT 
2076 001226 OOt:,5111 AOC Rl !PROPAGATE CARR\' 
2077 007230 OlOOH 007256 MOii RO,RANOO" ISAllC RANDOM ~UMBER 
201a 00723'+ OlOOH 007260 MOii ROtLONUM &PUT HO SACK IN LONUH 
2079 0072110 OlOP1 007262 MOV Rl ,~1INUM IPUT Rl BACK IN HINUH 
2080 007211'+ 0126U~ MOV ISP1+.IU IHESJORE REGISTERS CR 
2061 007<: .. 6 012!>112 MOV CSP1+1R2 CR 
2062 007250 01261.il MOii cSP1+.R1 CR 
2063 007252 Ol26UO MOV CSP)+oRO CR 
206 .. 007254 000201 RTS PC !EXIT 
2005 I 
2006 007256 000000 RANDOM I 0 
?.067 007260 000000 LONUMI 0 
2oau 0072&2 ooooi.o HINUl'll 0 
20119 1REAO RECORD SECTION 
2090 007264 0057~7 000336 RtAOl 1 TST RECORD tfIRST HECORO? 
20':11 007270 001ou~ SNE DOllR1 INO 
:!0'.12 007272 Otl7H 000266 000354 MOii STRL(NoREADlNlSET INITIAL RtAO LENG H 
2093 007300 0127J7 177775 000304 oOLLRtt MOV 11•3,RDPASS IJNITIALlZE REAO PASS OUNTER 
2094 007306 013711 000276 170702 ROST PO: 11011 COM/IHO,il'ITC 
2095 007314 105717 170676 TSTB ilMTC 
20':!6 007320 10031:> UPL .-4 IWAIT fOR CONTROL UNIT READY 
2097 007322 006017 170666 ROR CilMTS 
?.O'.la 007326 1033f:i ace •• 11 !WAIT FOR TAPE UNlT RE OY 
20'.19 007330 01371i0 000252 READGOJ MOV RBUFtRO 
2100 00733'+ 01371.Jl 000354 MOii REAOLNtRl 
;?101 0073 .. 0 1050~0 RGU curn COi+ tCLEAR READ BUFFER 
2102 0073 .. 2 0053Ul DEC Rl 
2103 0073 .... 001315 BN£ RGl 
210 .. 00'1346 013711 000354 1706 .. 4 MOii REAOLN1ii1BC tSET eyn: COUNT 
2105 007354 005417 1706'10 NEG ilOC 
2106 007360 013711 000252 1706.llt HOV RBUFtiiCA ISET CURRENT ADDRESS 
2107 OOH66 013771 000276 170622 HOV COMANDtOlMTC 
2101! 00737'+ 101111~ 2 GENPT tGENERATE TEST PATTERN 
2109 oonu. 052717 000002 170612 IHS 112 ,ii'MTC 
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2110 00740'6 00473' 004532 JSR PtaGOWAIT 
2111 
n12 1RtlURN HERE AFTER INTERRUPT 
2113 007'110 0177~7 170600 000312 HOV i»MTSaSTATRO 
2114 007416 005771 170574 TST iilMTC IANY STATUS ERRORS 
2115 007422 lOO!>ll't OMl RDERRO IYES 
2116 
2117 1CHECK FOR DATA ERRORS 
2118 0071124 0137110 000252 MOV RBUFaRO 
2119 0071130 0137111 000250 MOV W8UF,R1 
2120 007434 0137112 000354 MOV flEAOLN,R2 
2121 007440 0220«1 D0LLR5l CMP COh.11)+ !CHECK fOR PROPER DATA TRANSFER 
2122 007442 01110'!5 ONE OATfRR IHAVE OAf A ERROR 
2123 0071144 t627li2 000002 SUS 112,R2 tCHECKED ALL TRANSFERS 
?124 0074'.iO 001313 UNE 00lLR5 UIO 
?.125 Ob7452 0327.H 000003 001112 RTSSTP: en 113,pAHAlt 
2126 007'!60 uo1our BNE ~OSTPC 

2127 001qt.2 0047.l7 007762 JSR PC,ROINCR llNCREME.NT. FOR NEXT 8L CK 
212fl 007'166 o237H 000336 000!42 CMP R£CoRO,LASRCR 
2129 0071174 001315 BNE REAOGO 
2130 0071176 00021. 1 RJS PC !EXIT REAOIT 
2131 007500 0321:.1 000002 001112 ROSTPCt I.HT 112oPARAM US REJIO MOOE RANDOff? 
2152 007506 OOl'll't fl[Q ROSTP INO 
2133 007510 00'11.'.>1 007126 RNDIWSS JSR PCalJANGEN 
2134 00151'* 0527.H 11noo 007256 61$ 11177400 ,RANDOi'\ 
2135 007522 0127U .. 1771170 RNDSll MOV ll•200.aR4 I DELAY 1 MILLISECOND 

I 2136 007526 00521111 INC R4 
2137 007530 001316 BNE •• 2 
?.136· 007532 00520 007256 INC RANDOM 
2139 007536 001311 BNE RNOSl 
2140 007540 0047!.1 007762 RDSTp; .JSR PC 1r<OlNCR 
2141 007544 0237.>1 OOC336 0003'12 CMP RECoH0 0 LASRCRIDONE LAST RECORD? 
2142 007!152 0012:>:. bNE ROSTPD INO 
21'13 007554 OOCJ2ll1 RTS PC HES EXIT 
21'14 1HAVE DATA ERROR 
2145 007556 0327/f 020000 1701146 OAlERRI BIT H20000tiiSR I TYPE ALL READ ERRORS? 
2146 007!:>6'1 00101'1 BNE 0AT£R1 INO 
2147 007566 0127Ui'. 012373 MOV UMSft9AeR2 
2146 007572 ll)ljlj~ .. TOP !PRINT •READ DATA tRRO t 
2149 0075H 0137.>7 000354 000210 MOV REAOLNoU:NGTH 
2150 007602 Oll47·H 010756 JSR PCaPRTS 
2151 007606 0111102 MOV •I 1' oR2 IPRlNT EXPECTED DATA 
2152 oU7610 10-.4~2 OCTPKl 
2153 007612 0140112 MOV •10> oR2 
2154 OOU.14 101!4! l OCT PKT IPRINT ACTUAL DATA 
2155 007616 0227~7 177775 000304 OATERll CMP 11•3,ROPASS 
215£:. 00762'• 0010IJ2 ONE .+6 
2157 007626 0052.lf 0003'16 INC DAER RS lt1 TO DATA ERRORS 
2150 007632 0004<'& BR fHSlll 
2159 1STATUS INDICATES AN ERRORt CHECK FOR EOT 
2160 00763'+ 0327~1 175600 000313 RDERROI BIT 11175600eSTATR0tIS ERROR LEGITtffATE ft tOT? 
2161 007642 001515 B(Q RNUTAP tHAllE £OT 
2162 007644 032777 020000 1703(>0 an 1120000,iilSR !TYPE ALL READ ERRORS? 
?.163 007652 001010 0NE RJSIJEC INO 
21611 007654 0127112 012346 MOV llMSG9,R2 
2165 007660 101111t'l TOP IPRINT •READ STATUS ER OR• 
2166 007662 0137.)f 00035't 000270 MOV REAOl.N,LENGTH 
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2161 001670 .. ,,~, 0107$ft JSR PCtPRfS 
2168 1+1 TO RQ££RS If FIRST £RAOR PASS 
2109 00761't 0221~1 111115 oouoit RTStttt• CHP !f"'ltf40P~SS 
2170 001702 H18U2 ONE .... , 
2111 0071011 ll05U1 OOO!'l't INC ROERRS 1+1 TO STATUS ERRORS 
2112 007710 03;?7H 000020 110311t llTSMlJ PIT uo.-stt •O~L£TE_R£A~ aETRYS ·cs ... ., 
2115 007716 0011lH ~NE RPASS3 tYtli - . . . .· ' ' 
2171J -00772& 0052.)f 00030't INC ROPASS 100~ .AL.L fU:•aEAOSl 
2175 Oft7721f OOl'+U'f fl£Q RPASSt tYES .. . 
2176 007726 OOlfl:.7 010032 JSlt PC,8ACK1 uio; ftACl<SP-1\CE 'fAPC ___ 
2117 007732 0001,,, 60730.6 JHP ROSTPO tGO: .AGAIN . 
2178 007H6 IH~t.2.ar 000350 RPASSlS INC NM£Afl 1+1 TO ftONRECOY£ftAQl.C f:AO 
217CJ OU771f2 0127-H 117175 00030'1 RPASS!t HOV ~-3.ROPASS 
2180 007750 0327.)1 002000 4J003~2 Bit #2ono.STATRO fAI COT? 
2181 001756 0010::.'I SN£ RNOtP1 l'f!St JYPE •tot" 
2182 801760 ooot.•1 8R- R!>SJP 
un 1SEt UP POINTERS FOR NEXT RCCOltO 
21l!ll 001762 Oltf>2~1 0003~6 R!>JNCRC JNC II EC ONO 
i'!ll!5 06176' OG57H 400310 1ST Ut.KJNC 
2186 001112 OOllll 6 fi(Q H£STR1 
2187 . 1R(CORO i,.EN(>ltl JS CllANGINGt COUNT IT 
P.180 00111 .. OU7-H 080310 804135" A!JO BLKJ NC 1REAOLN 
21&9 010002 0237~1 00035/f 1)002'+• CMP REAOlN?HlNLEN•IS ~ENGlH LESf THAN ft N!IWft 
21'}0 010010 0021fil'4 lit.T RESTRl INO . ' ' . ' 
2191 010012 0237.H 00035/f Ol)021f'+ c14P REAOLN 1 MAXLENII$ ~ENGTH GREATER IHA ttAX!ftU"? 
U92 010020 00Sq11f 8LE R£SlR1 tNO .. 
2193 010022 OU7_,1 00026' 00035't -ftt:STRLI ftQV StRLEN,REA0t.Nlft£SET INJllAL LENGTH 
2191l OlOoU 0002ur ft£Sflt1 l RTS PC: 
2195 18A.CKSPAC£. ONf.; RECORD 
2i<u. 010032 006011 170156 BACl<U ROA ill\ TS 
2197 OU03o 10:UH ace ··'I tWAIT FOR TAPE UNIT RE or -...... 2l9A OlOOltO ou111 117717 ll'Ot52 KOV #•l1ii18C tCOut'T 1 RECORD . . . 
2199 010046 OU71f 80021f. ·11ou2 HOV COMANOeilHTC IS£.i..J:CT ORIVE 
2200 Ol0o51t o5U11 000012 17013~ au ttU~ilMlC I ISSUE .8ACl(SPA-C£ 
2201 0101162 081f7,;J 004532 JSR PC,GO>iAIT 
2202 01<1066 042717 000016 170122 t:IJC #1.6,lillUC. 
2C-03 0100lfl 0002111 ATS PC 
220/f 1DRIVE HAS RE~CHEO COT JN ltCAD HO~ 
2205 01'1076 OOlfl41 0077&2 flMDlAPI JSR PC,RO,NCR 
2206 010182 &i;21.;f 080020 000356 l:HS 1120,HODES flNOJC~TE Af EOT 
22u7 010110 OHJU 013205 RNOTPU f1(111 #MSG25ok2 
2208 OlUl'* 101f'lll~ TOP 
2209 Ol01U. 0127~2 OU21lO ltO\I llKSG&,R2 
2210 0101u JQ1t'lli1' TOP 
2H1 10UftP ERROR COUNTERS 
2212 ouu .. CClllJH 011020 ~EAOMPJ JSR PC~PffTD IPR!tff DRIVE_, PAHERfft pARITYt OEt,tSITY 
nu 010130 01371>$ 001112 P.OV PAlbM,R5 c" 2214 OlOUlf 01127115 11111 .. DIC #171711ltft5 CR 
n15 Ol011f0 OU74'2 012675 HOV #MSG1'*_•fl2 
2216 Ol011f4 0221Ui 000001 CHP Ill.RS C:R 
2217 010150 c.o10u2 Sl•t ~t6 I' 
2214 010152 0127t.2 OU6fl5 HOV llMSG12•"2 
2219 010156 0227U~ 0000112 CMP 112tR5 Cit 
2220 0101'•2 tl010IJ2 ft~£ ·*' _. 

2221 0Ull6ft tl127U2 012665 MOV ltHSGl3,R2 
2222 0Ul170 lOlf'IU .. TOP f PRIMT flEAO "00~ 
2.223 010172 OH17U2 1)00336 ttOV RECORD1R2 
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2221t 010176 101tltil:6 OECPRT I PRINT RECORD HUMBER 
2225 Q10200 0137115 001112 HOV PARAf'l,R5 CR 
nu. 010201t Olt27115 177717 BlC 11177717tR!$ CR 
2227 010210 0127112 012723 HOV llMSG17tR2 
222& 010214 02nus 006020 CMP #20tR5 CR 
n2<J 010220 0010112 flNE .+6 
2230 010222 0127112 012732 HOV 11MSG1& 1R2 
2231 010226 0227U5 0000'10' CMP ll'IO,R5 CR 
2232 010232 OOlOUi! 8NE .+6 
2233 010234 012102 012705 MOii llMSG15,R2 
?.2-34 010240 0227lt5 000060 CMP 1160,R5 CR 
2235 010244 OOlOlli! BNE ,+6 
2236 010241;'. 01?.7U2 012714 HOV llMSGto.R2 
2237 010252 10'14lt .. TOP IPRINT RECORD LENGTH S QUENCE . 
223& 01025CJ 0127Ui! 013035 1'1011 11HSG211R2 
2239 010260 10'1'1 ti'+ TOP 
22'1C 1}10262 0137112 000344 MOV ROERRSofi2 
2241 010266 1(1q4d• UECPRT 
22 112 010270 0127Li! 013065 MOV llMSG22,R2 
l243 (Jl 0274 1044U'+ TOP 
2244 010276 01 !17U l 000346 MOV OAERRS,R2 
2245 010302 10'14;:_6 OECPRT 
2246 010304 012702 013106 MOV jjMSG23oR2 
2247 010310 104'1li'I TOP 
2248 Ol03U 01371ll! 000350 MOV NRR£ADoR2 
22'19 010316 1011'1<'0 OECPIH 
2250 010320 0002111 RTS PC 
2251 tWRITE RECOVERY UTlLIZlNG EXTENOEO INTERRECORO &AP 
2252 ,usto AFTER EVERY 7 REWRITES OR AFTER 
2253 1EACH WRITE [RROR ff STATISTICAL RECOVERY NOT SELE TEO 
225'1 1us£0 ONLY If READ PASS SEL£CT(O 
2255 010322 0127H 17777lf 000306 XRGREc: MO\/ 11•4,WRPASS !COUNT It REWRITES 
2256 010330 032711 OOOOlfO 167&74 )(KGO: BIT lll!O,@SR IOLLETE WRITE XIRG cs 5t 
2257 010336 0010j6 ONE XRGRCO IYES 
2258 0103'10 00'11.:>1 010032 .JSR PC,RACKl 
2259 01034'1 105711 167646 TSTB GlMTC 
2260 010350 1003H1 01-'L .... 
2261 010352 013717 000276 167636 MOV COM~NO.iiJMTC 
2262 010360 Oh2717 00001lt 167630 OIS lll'I, &MTC IWfHTE XIRG 
2263 010366 013111 000352 167621f HOV WRTL£N,iilSC ISEl ByTE COUNT 
2264 Ol037li 00f>'tl7 167620 NEG Q!OC 
2265 010'100 013111 000250 1676h MOV WBUF,iilCA !SET CURRENT ADDRESS 
2266 010406 00£.011 167602 ROR ~MTS IWAIT FOR TU READY 
22t.7 010'112 103315 ace .-4 
2268 0104llf 0010~1 004532 .JSR PC,GOWAIT 
2269 tRETUfUll HERE AFTER INTERRUPT 
2270 010420 0171.)7 167570 000312 MOV @MTS,SlATPO ISAVE STATUS 
2271 010'126 ()05711 167561f TST @MIC 
2272 010'132 1004lt~ BMI XRu5 IHAVE ERROR fLAG, CH£C f OR COT 
2273 010'131f 0050.H 000306 lCRGRCOt CLR WRPASS 
227'1 Ol04li0 0002u 1 kTS PC aEXIT WRITE XIRG 
2275 0104'12 0327.)f 175600 000312 . l(RG5l an 11175600,STAJRO 
;>276 010'1!\0 001711 [l(Q XRGRCO &ONLY £OT, EXIT 
2271 010'152 0052H 000306 INC WRPltSS IOONE If XJRG 
227& 010'156 0013i:'+ UN£ l<RGo 
227'3 aPRINT STATUS AFTER 4 XIRG ERRORS 
?.2110 010460 0121ua 012212 MOV llMSG7oR2 



2211 Ol&'lf,lt lO'llJll't TOP\ IPKINf WRJT£ STATUS ER OR 
2282 010116" ilu7~1 eousa 4)00210 HGV WRTLlN,LENGTK -
nu 01041'1 O&lt7->1 010756 JSR 1 PCoPRTS. . IPRJHT fiTATus. C.OftftANO RECORO, LENGTH 
228ft 01&500 0127112 OU'U HOV jjMSG11,R2 .. 
2285 Ol0501t lhltli't TOP 1PRUH 11Xll'G WRITTEN '+ Tl"£S11 

22&' Oi050t. 0321~1 002QOO JOUU BIT ll20llOtSTATR!> 
,_ .... -··-· 22&7 010514 0017112 0£Q XftGli[C 

2288 OUl!\16 0'12111 oaoa1t. 1674* 72 rue Al6 0 olftTC 
22n 01o~n 052711 000003 1'7'!6lt SIS U,@tlTC tWRIT~ AN £OF 
2290 010512 00117~7 00 .. 532 J$R PC:.GOWAJT 
2291 oU536 &ll021J 1 RTS PC 
2292 tGO 8ACK111ARO ON TAPE x RECORDS . 
2293 Ol05llO ou1:,1 000336 UOOl't2 GOSl<lolOl f'\OV R£Coft0,USR-CR 
2291* 6105't6 0131~1 6003'10 000336 tlOV WRR£CRoR£CORO 
2295 01055'l l)Otolll ON( GOlh US NEW RECOltO•ll 
2296 010556 00111:.1 OO't31l2 JSR pc,orwnto IYESt Mt:WJND 
2297 010562 0002u1 RTS ) PC ltllll 
2290 0\1)564 OUHl 0(103'12 l671J26 GOllU l'tOV \.ASflCR. aac tSET BYl£ COUNT TO OJf Eft£NC£ _ 
2299 010572 163117 1100:$'10 161'120 SUB wRRfCRtiflC .Bf.TWEEN USRCR A_, WR ECl< 
2300 010600 005411 16lltlll NEG ilBC 
2301 tTHE FOLlOWlNG COO£ INSURE$ Tt{A'.'J 8ACl<SPAC£ RUUEST IN PHASE ENCODED CR 
2302 • ftOOE ARE PMOctssro FIRST IN THE SITUATION WfltRt. RZ ANO p( HODES ARE CR 
2303 t aOTtt S£l£CTEO FOR TESTS ON A OUAl DENSITY UNlT . . CR 
2304 01004 01571;2 000300 HOV CORVBT,R2 lGEl CURRENT UNIT NOo CR 
uos otouo U27H 600001l Ct002!1 ena 114,C0'1ANO+l liS CURRENT UNIT NOo ll $, 6• OR 7? CR 
2306 Ol0"16 01110111 8N[ GOB:.? f YES CR 
2301 010"20 0047.H Q.10116 JSR PC.tSTUP't - Cl~ UNIT NO. PLUS lJ Al 0 SE\.ECTt:O? CR 
230& 0106.21t OOOUl UR GOfl! 1 NO " PROtt£o WITHOUT CltANGt: CR 
2309.01062(. 1521.H OOOOOll 000217 81S8 lllltCOf'\AN0+1 I Y£$ .,. APO It TO Cot!AN UNIT t.IOa CR 

_2314 OlOO't 000'1~& BR G083 CR 
2311 o1ot.:s6 00'*7.H 010no G082J JSR PC,TSTl,jff4 US UNU NO, tllNuS 4 A SO SEltCTEO? Cl\ 
2312 010,..,2 ooottu.t l:tR G063 • NO • PROC£EO WJTttOUT CHA~GE CR 
2313 010644* i..21~1 000004 000211 Of CB fill tCOHANO+l I 'IU • SUBTRACT. It fRO COHANO UNIT NO• CR 
231ll 010652 (113771 00027'• 161U6 G081J HOV COHANO.illtTC CR 
23Ui IH06'8: 105711 167332 TSTA ilf1TC IWAIT f'OR CIJ RCAOy 
23U. 01066't 100313 OPl .... 
2311 01066(o oo6oH 167322 ROR iHTS lWAlt FOR TU fltAOY 
231& 010612 10331!1 ucc .... 
2319 010£.lll 0'12711 000016 l67311l SIC 1116,ilHJC 
2320 010102 ll52'H 1 000012 167306 au #12,ilHTC 
232l 0107lf> 00117.)1 O(lll532 JSR PC,GOWAIT 
2322 01011'l 0602111 IHS PC 
uas alSTUPtt a TSTUMlt TrST FOi\ slKULTANEOUS SELECTION 0 A OUM. 0£NSITY CR 
232'1 
2325 
2326 t UNIT, SUCH AS UNIT NOS. 0 & Ito 1 a So t:TC 4 CR 
2327 t IFlHIS COffl>ltlOH ElllSTSt CONTROL RtTURNS TO CAL i.oc, t '+• · CR 
232& • OTHtRWIS£ R£TURN IS fO CALL toe. + 2. CR 
232, .010116 0062112 TSTUP1t: 4St\ R2 \UNIT NOa ~N f!Aff&£ O·~ CR 
2330 Ol0l2t 0062U2 ASR R2 CR 
2H1 010722 0062112 ASR R2 Cl\ 
2H2 IUO?l!,. 8062112 ASR R2 CR 
2333 010.726 OOOIJl>'t 0-f( tSTPft CR 
233'+ 010730 0063112' .JSfUfflJ J ASL R2 fUNlT NO. IN RANG£ ~~1 Cl\ 
2335 010732. 006SU2 AS.l. R2 CR 
2336 01-0U't 0063t.2 ASL R2 CR 
2337 010736 0063\12 ASL R2 CR 
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2338 0107't0 030231 000272 TSTP"l 81T R2o'4S6ITS woes Sl"ULTANlOUI SEL CTION EXIST? CR 
2339 0107'*\ 001001 8N£ SETS Tl< I YES • ALTER RlfURN CR 
2340 01071f6 0002u1 RTS PC I NO CR 
2341 010750 062716 000002 sETSTKf AOO #2,QISP CR 
23'12 01075't 0002u1 RTS PC CR 
23'+3 1PRINT COMMANOt STATUSt RECOR'!> NUHBER, LENGTH 
23'14 
:>3'15 I 
2346 010756 0127U2 012'+16 pRTSf HOV llMSG96,R2 
2347 010762 l0'1411'l TOP 
2348 01076'+ Ot 77v2 167226 MOV QJMTC,fl2 
23119 010770 104412 OCTPRT 
2350 010772 013702 000312 MOV STATRD1R2 
2351 010776 104412 i:>CTPRT 
2352 011000 OH\7112 000336 HOV RECORD,R2 
2353 OUOO't 0052U2 INC R2 
23~'1 011006 l044<'b O(CPRT 
2355 011010 0137U2 000270 l'IOV LENGTH1R2 
235!. 011014 104'1<!6 OECPIH 
2357 011016 OOC2117 RlS PC 
2356 &PRINT DRIVE, PATT£RN, PARITYt DENSITY 
2359 011020 0127U~ 0002't0 PRTDl l'IOV ll24o,R5 CR 
2360 011024 1044.) .. PRC tPRJNT SPACE CR 
2361 011026 0137U5 000276 f'1()V C0HAND.R5 CR 
2562 011032 ooo3u5 S'./AB R5 CR 
2363 01103't 1'127v5 000170 BICB 11170 ,R5 . CR 
236'1 0110110 054'7115 000260 BlS ll260 1R5 CR 
2365 0110't4 10'14H PRC !PRINT DRIVE NUH8£R CR 
2566 011046 10'14.)0 SP3 
231>7 011050 0137115 001112 HOV PARAHtR5 CR 
2366 01105'1 0003v5 SwAB RS CR 
2369 011056 0060\15 ROR RS CR 
2370 011060 0'127U5 000170 fHC 1117o,R5 CR 
2371 Ol106't 0527U5 000260 OJS 11260tR5 CR 
2372 011070 10'1'1.)'l PRC IPRINT PATTERN NUl'IBER CR 
2373 011072 10'14;)0 SP3 
2374 01107'+ 013111 000276 167tllf KOV COHAND,ilHC ISEL£CT UNIT CR 
2375 011102 105771 167110 TSlB Q1MTC CR 
2376 011106 100.375 BPL .-'I lWAIT FOR CU READY CR 
2317 011110 032711 000020 167076 an #20,iilHTS tlS UNIT 7 TRACK? CR 
2378 011116 001ov5 ONE PRTOl I YES CR 
2319 011120 012102 013315 MOV llMSG31,IU 19 TRACK UNIT • POSIT! t4 PAST P & 0 CR 
2380 Oll121f li)l;'IO .. TOP CR 
2381 011126 lOll'lt>O SP3 CR 
2382 011130 0002v 1 RlS PC CR 
2383 011132 0137115 001112 PRTD11 MOV PARAM1R5 CR 
2384 011136 0003115 SWAB R5 CR 
2385 011140 0'12711!1 000176 SIC ll17E-tR5 CR 
2366 011144 osnvs 000260 BIS #2601R5 CR 
2387 011150 1044.1'1 PtiC tPfUNT PARnY CR 
2388 011152 0137v5 001112 MOV PARAH,R5 CR 
2369 011156 0'127115 177477 BIC 11177477 1R5 CR 
23'.10 011162 0127112 013250 MOV llMSG2£1R2 
B'Jl 011166 0227115 000100 CMP 11100.Rs CR 
2392 011172 00101..2 BNE ... , 
2393 011174 01271J2 013260 MOV llMSG27,R2 
2394 011200 0227C5 000200 CMP IH!OlltR5 CR 
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1395 OlUOlt 0010112 8NE .. , 
2196 011206 GU7ll2 013270 ffOV· •1'SG28tR2 
2397 OU2U 022lU5 000300 CKP ooo,RS CR 
2398 011216 001ou2 8N£ ·•' 2399 0U220 012711l 01noo KOV #MSG2'.ttll2 
240& OU221J 101fltt.4 TOP 
21101 011226 0002u1 ft TS PC 
21102 &PRINT OCTAL l/Al..U£ lN R£Gl$'f£R 2 .. _ 
2'103 011;Uo 0127u6 000060 l)CfPtU MY ll•a,R5 UNJTIA\.Ut 1Sl f4U"8£R AS. 0 CR 
211011 OlU31t 0057112 TST R2 . HS VALUE Posan.vi:__ . . 
2'105 OU2l6 1000112 UPL OCTt tYCS PRINT 0 .. . -
21106 ouna 0121115 000061 MOV lt•l,R5 INO PRINT 1 CR 
2'107 0112'tlf Ull'+~'t ocn1 PRC CR 
2'108 OUi!46 0061112 ROl. R2 
2'109 011250 0061112 ttOL R2 
2410 011252 0121.u 117713 OlUU "IOV #•5,0Cl 1courn 5 DIGITS 
21111 011260 0061112 oCT21 ROL R2 
2'112 011262 006llll ROI.. R2 
211U 01126'+ 0061112 ROL R2 
2'114 011266 0102li~ 110V R2oft5 ISAVE DIGIT CR 
21115 OlU.lO 0'+27115 171770 utc 11117770 tRS tCLEAR OTHER 8ltS Cl\ 
21116 01121 .. 05271.iS 000060 BIS #601R5 fMAK£ ASClt OI61T CR 
21111 oiuoo 006oua ROR A2 
2111& 011302 lOllllH PRC I PRINT CR 
21119 Oll30tt OOf.1112 HOL Ra 

. 21120 0U306 OOS2H 011320 JNC OCT f+i TO OIGlT COUNT 
21121 011312 OOUl>2 8f>J£ OCT:.> fNOT DONE . 
2'122 01Ultt lo1ttt.:io SP3 
21123 011116 0002111 kTS PC \£~H 
211211 OlU20 oaoauo OC'U 0 
21125 1Utl22 105'111 1£6712 OCTPI TSTB ~TP$ 
21126 011326 toOlllS 8PL .... tWAIT FOR R£ADT 

., 
2'121 o u :no 010511 166706 KOV R5,~TPB tPRINT CR 
21126 01133tt 0002111 RTS PC 
21t29 tPRIHf 0£ClftAL YALU£ . IN RUISTCR 2 
2430 011336 OUU1 177713 011506 OECPIH HOV 11•5,0lGCNT 
2'131 OlU'+lt G127.:i7 OU5llf UUU2 IWV 110ECPllT+2tDCCPNT 
21132 OU,352 01270 &oooito 011510 HOV 11'+0 1ZERO 
2111l 011360 IU21·'1 01111 OU501t tYPJU HOV 11•1,DIGIT 
21131t OU3i>6 (11152,)1 OU501t TYPT21 INC OIGJT 
2113ti 01Un l61'711l 0001111 sue ii\OCCPNTtR2 
21136 011376 100513 RPI. TYPT2 
21137 011UO t6'17112 000106 AUO GJOECPNT1R2 
2113& OUliOlf &41t7,)1 011432 JSR pc .,m:cour 
2113~ 8111110 oos2H 011506 lt'C OlGCNf 
21tli.O OUttl't 0'010112 BN£ TYPT3 
21tftl 0111116 lll'llf.:iO SP3 ,. 
241t2 Ol11i20 O&o2ul ATS PC 
21143 0111122 0627:.f 000002 OU512 TYPTll ADP 112,otCPNf 
2'1'1tt 011'130 0001:>5 OR TYPU 
2'1'15 IH11132 OOS1t11 OU50'1 0£COU"f& IST DIGIT 
211'16 011'136 00.1010 fiNC 0£Ct 
2'1'17 Oll'tltO 0227.H 177777 011506 (:MP . 11-l~OlGCNT 
2'1116 011'1116 OOtlill't U(Q DECt . .. 
2'149 Olh50 0131:.1 011510 011501t ffOV zuo.Q1Gn 
2450 0Ulf5£ OO.Olf!l6 flR O£c2· 
2'151 01\460 012p1 .0000£0 OUfllO o£tH l'IOV ll!>OtlEllO 
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21t52 OU't66 0527.tl 000060 011501t BIS •JiO.OHIJ 
2453 011"74 on1u:> ouso, ot:C21 MOV DlGfl ,(t5 CR 
2454 ousoo 101tlt.1't PRC CR 
21155 OU502 0002u 1 RTS PC 
2ll56 1)1 tSOlt oooouo OlGU; 0 
21t57 011506 oooouo DlGCNT;· 0 
21158 oilSU) 0000 .. 0 . zEROf Ito 
2'+ti9 OU512 OU.SH 0£C:PNT' .+2 
2460 011514 0234C:O 10000, 
2461 011516 0017::>0 1000, 
21t62 011520 00&10 uo~ 
2't63 011522 oooau 10. 
2't6't OlU12'1t pooou1 1. 
2465 1KCY80ARO INPUT 
21t66 011526 10b71' 1£6502 14AltKI TSTD aTKS fWAJ'f fOR KEY 
21167 011532 10031~ llPL . ~ .... 
241>6 011534 105711 166500 lST8 i'TPS tWA'T FOR T£L£Pftl~TER (ADY 
21169 .011540 1003/S OPL ..... 
2470 011542 111111 1661t70 1661172 MOVB iilTKf',iTPB IECHO CHARACTEI\ 
2471 011550 U71"5 1661162 MOliB iilTKFloR3 ISAVC IT CR 
21f72 011554 Gll27U4 !100200 !UC 11200.RJ CR 
21173 0115£0 0002111 RTS PC 1txn 
24711 aTYPC 5 SPACES 
21175 OU562 OU7Ui! 011572 SP3lU i'IOV #$P~AtR2 
:11176 OUS64 lOllllU'I JOP 
21117 011570 0002111 RTS PC 
2111& 011s1a O::>l OlfO 040 SP.Al .Asen •i It 

011575 0 .. 0 057 
2419' .cvrN 
21160 1T£L£fYPf OUTPUT P41CffAG£ 
2'1&1 OU600 11f27H 000177 166 .. 32 TOt UlCI'\ 11177taTPS ICLEAR lELETYPC FLAGS 
21162 011606 1U2H 011£6 .. 1'10118 caa+.EOftK IS4YE "ES$46£ OELJMET£ 
2'10 011612 1212.)1 OU661f JOPta Cf'IPB iilf\2~£0KH llS CHARACT£R·tt1t·scco 0 ftESSAGt 0£UftlTER? 
2 .. 11 .. 011616 oo•ot.t. Bt-1£ .... .,.. . . . . . . . . 

2'165 Ql:U.20 001)21i1 RTS PC uts. cxn 
2'486 011622 1212'1 000100 CffPll illl2,ll•i 11$ CHARACTER.AN a WHJ H INOICATES A CARRIAGE Rf;T 
2'+67 OU626 OOtlllit. SEQ TOP!l tYtS . . 
21184 OUf.30 105711 1661fl!ll TSTO iTPS fN01 WAIT fOR T£t.ET'rP£ RCAO'( 
2'189 Ol1631t 100315 8PL .... 
2'190 IH163& un11 166'+00 MOV8 UhtiTPB IPRINT CHARACTER 
21191 (1116'+2 aoo7t.5 8H tOPt 
2119:! tCARRJAG£ Rt:TUKNt UNt f££0 
21193 OU6111t 0127115 0002Ui TOP21 MOV· U15tR5 CR 
21194 01 u;50 10'111.:l'l PRC •tR CR 
21t95 011652 OU7U5 000212 l«>V 112U•tR5 CR 
24% 011656 Ulflt~'f PltC fLF . CR 
2'197 011660 1052t.i! JNC8 R2 
21198 011662 0001::>5 AA TOP• 
21t9t 011f.6't noouo f;Ot!Ka 8 
2!100 01166' 0127.H OOOOOlt 0082't6 stJ4tU KOV #CtoHINL£N t~ET RECORO LENGTHS AN CR 
2591 01l671f OUU7 002000 OOoh .. HOV lllOlllfo tffAXL£N 18Uff£R ARUS FOR ltK CR 
25oa 011u2 OU731 Ol5324 800252 MOV 118UFF£Rtl024 •.~ RBUF . CR 
2503 Oll 7tt Q0021.'I fHS PC CR 
25011 011712 0127.)1 000010 0002'+6 stnKi MOV 11& •• MINLEN tSET RECOR() LENGTHS AN CR 
250~ 011124 012'1.H 0011000 00021\lf ,ftQV #20118, tKAXLEN JBUFFER AREAS FOR 8K CR 
2506 011726 012'P1 0173211 040252 f'IOV 118UFFCRt201t8,tRBUF CR 
2507 911731t 0082117 RTS PC CR 
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2508 1f'AJ[RN GENERATION CONTROL 
2509 011736 0050.$1 007260 GENPI Cl.ff lONUl'I tRESET RANDOH NUHBER 6 NERATOR 
2510 011142 0050~1 007262 ClR HINUl'I 
2511 0117116 0327' 7 000020 lt.62110 an 1120,iilMTS !IS UNIT 7 TRACK? CR 
2512 0117511 00111116 llEQ Gl l NO CR 
2513 011756 0227~7 000001 0011116 CMP lll1PGl100E IIS A 7 TRACK PAlTERf1! VAILABLE? CR 
25111 0117611 001111>1 SEQ G2 l YES CR 
2515 011766 lOlllilb GENPT7 t NO .,. GENERATE IT CR 
2516 011770 0002111 RTS PC 
2517 011772 0227.H 000002 0011116 GU CMP N2tPGl100E l IS A 9 TRACI< PATTERN_. VAILABLE? CR 
2518 012000 0014111 llEO G2 l YES CR 
2519 012002 1011'1~2 (;(NPJ'j I NO • GENERATE IT CR 
2520 012004 00(121>1 G21 fHS PC 
2521 l TRAP HANDLER 
2522 012006 0116<>6 000002 TRAP311& MOV iilSP.216t 
2!123 012012 1627.U. 000002 SUB 112,wSP 
252'+ 012016 01:36'1f> MOV iil(6J+t•C6) 
2:i25 012020 0627Jb 1051126 ADO llTARL£-10411001iSP 
2526 012024 0136117 l'IOV i(61+.PC 
?527 01?026 oue.e:& TA8L£1 WAITK 
2!:>2& 012030 00ll5 I 0 WR I fl 
2529 012032 01161>0 TO 
2530 012034 OOllOlO SVC TR 
2531 012036 001110::11 llSFDR 
2532 012040 Ol12jO OCTPR 
2533 012042 OOllOd• MVCTK 
25311 0120't'I 0060H GENP7 CR 
2535 0120ll6 00'1010 CLRAL 
2536 012050 00'1!1>4 CHGOR 
2537 012052 0012<. .. REAOI 
2538 012054 0113~6 OECPR 
2539 012056 0115"2 SP3X 
25110 012060 00651>6 GENP9 CR 
2541 012062 0113"'! OCTP CR 
2!:>42 0120611 01161>!> St:T'IK CR 
25'13 012066 OllHl SET61\ CR 
25'14 012070 0117j£. GENP 
25115 1011'11>0 WAITKY=lOllllOO 
25•16 lOll'lllZ WRITIT=lO'l'I02 
25'17 10'111u't T0P=l0'1404 
25'1& 10'141>1> SVCTHS=104'106 
2549 10411~0 RSFORV=lo'llllO 
2550 1044l2 OCTPRT=l0'1412 
;>551 10111114 KVCTRS=l0'11114 
2552 104'1!6 GENPH:to'l416 CR 
2553 10 11'11.0 CLl\ALL=l0 111120 
25511 10'1'+'2 CHGORV=l0'1'122 
2555 10'+ 1h't REAOU=lO'l't211 
2556 10'11+<!6 O[CPRT=104'12t. 
2!:>57 10'1'1-lO SP 3: 1 o•t1130 
2558 104'1~2 GENPT9:::1.0'l'132 CR 
2559 lO•l'P't Pl<C=lOl\43'1 CR '·. 
251>0 10'14.)6 SlTM'IK=10 1+'136 CR 
25&1 l0411'+il SETM8K=l0'41140 Cft 
25L2 1011'1'12 G(NPT;l0'111'+2 
2563 I l(XT 1'1£.SSAGES 
25611 012072 Oll1 077 ~00 MSGOI • ASC .II u1a 11 



. - _ ..... __ ,.. .. __ .. , .. ................. ... ..... ---··· ......... , .... -.... ··-·"'- -

Ptt68 l'IACRO V06•0I U•OEC•7tt 121:»11 P.AGE l•IJ5 

012071 OlfO 057 
2565 012077 037 100 U3 "S(;l; .ASCH f/UELECT UNITS " 012102 1115 11'1 105 

012105 111J 12'1 O'lO 
012110 1&:5 116 11 t 
012113 li<!'+ 123 O'lO 
012116 O'+O 057 

2566 012120 0::11 100 1211 "SG21 0 ASCII I/at~! PAT PAR DEN RLS WftO RftOi " 012123 • 1~5 124 0'10 
012126. 1< !) 101 124 ----:.._ __ , __ 
012131 O'IO 120 101 
012134 1.:2 040 10'1 
012137 105 116 0'10 
0121'12 1.:2 114 123 
012145 0'10 127 115 
012150 111 O'+O \22 
012153 us 117 100 
012156 040 057 

2567 012160 0::>1 115 101 "SG51 .Asen f/l'IAX TESTS $£L£CTE0i/ 
012163 1~0 040 124 
012166 1115 123 124 
0121H 1H 040 123 
0121H 1115 lllf 105 
012171 111.s 1211 105 
012202 11111 100 057 

2568 012205 o::it 0'10 117 "S661 .ASCll II OK/I 
012210 115 057 

2569 012212 (137 100 127 "SG71 .ASCII l/iilWRITt STATUS [RRORi t 
012215 1 .. 2 111 12'1 
012220 1U5 O'IO 123 
012223 1.:tt 101 1211 
012226 1"5 123 (140 "-, 

012231 1115 122 J22 
012234 117 122 100 
01:?1!37 037 

2570 0122•+1) o::ir 105 116 "SG&l .Asen I/ENO OF TAPE••••••••• ········••81 012243 lll't 040 117 
012246 1116 0'10 1211 
012251 hl 120 105 
012254 0:.2 052 052 
012257 002 052 052 
012262 o::i2 052 052 
012265 o::>a 052 052 
012210 002 052 0!>2 
012273 002 052 0!>2 
01227& o:;.2 052 100 

2571 012301 lll't 122 126 .ASCII tORV PAT PAR OEN t'IODE ftECORO LEN6THi/f CR 
012304 (liO 120 101 
012307 1"' 0110 120 
012312 1Ul 122 0'10 
012315 lll't 105 116 
012320 O'IO 040 115 
012323 U7 104 105 
012326 0110 122 105 
012.331 tlH 117 122 
012334 tutt 0'10 114 
012337 1115 116 .107 



·-·~----·- ·----.. -- ------ ------
PIJ68 MACRO V06•0~ 12~0£C•71J 12121J PAGE l•IJ6 

012342 1ii!IJ uo 100 
01231J5 037 

' 2572 Ol231J6 037 100 12? HSG9J .ASCH l/iREAO STATUS ERRORi/ 
012351 lll~ 101 104 
012351J O'IO 123 1211 
012357 lill 1211 125 
012362 1..:5 Olio 105 --...--···-·---- -··--·--· ·- ...... -- ·------------
012365 122 122 111 
012310 1.:2 100 057 

2573 012373 ()!:>7 100 122 HSG'IAJ .ASCII 1/iR[AD DATA [RRORi/I 
012376 1li3 101 lOli 
012 1101 O'IO 10'1 101 '" ______ , __ , __ 
012'104 lie If 101 0'10 
012407 1u5 122 122 
012'112 lH 122 100 
lH2'11ll O!> 1 

2574 0121116 0!;>1 103 117 KS6'18; oASCII t/COMD STATUS RECORD 1.£NG'f EXPECTED ACTUAi.iii 
012421 tU 10't O'tO 
012ll24 0'*0 OIJQ O'IO 
012'127 o~o 123 121J 
012432 lUl 12'1 125 
012'1~!> t<:! ot+o O'IO 
01?4'10 O'IO 122 105 
012'1'+3 1115 117 122 
0124'16 lli't Olfo 0'10 
012451 0110 1111 lll5 
012'15'1 116 107 124 
012'1fo7 110 otio 1115 
012462 ta 120 105 
0121165 1L5 124 105 
012 1170 lli't Olf O 101 
012473 11.15 124 125 
0121t76 101 11'1 1110 
01?501 0=>1 

2'75 012502 Ot.>1 100 101J HSGlOAI .Asen f/mOATUK POP11 7•'1 TRK REI.ti 
012505 101 124 125 
ll 12510 115 0110 120 
012513 JU'+ 120 061 
012516 Qbl ()40 0£.7 
012!.>21 o:.::i 071 olf n 
01252'1 1"'+ 122 113 
012527 O'tO 122 105 
0125:52 lH 056 

2576 012531J 100 122 105 .ASCII liR£CORO l.l"ITS IN 9YTESt 
012537 1115 117 122 
01?542 11J't OlfO 11'1 
01251t5 111 115 111 
012550 l'<'l 123 oi+n 
012553 111 116 0'+0 
012556 1i.2 131 121J 
012561 lldi 123 

2577 012563 100 115 111 .ASCII tilHJNLEN HAlCl.ENi/I 
0125G6 116 11'1 10!> 
012571 116 OlfO olfO 
0125H 115 101 130 
012577 1 l'f 105 116 
012602 1uO 057 



•r .. ___ ..., ... 
~- ...... ,.._ .. ~.-- .. -- ..... -·--- ____ ........ , 

, .. ,it ftACl\O V06·Q~ 12•PEC•l't • 2,U't PA&( ~·'tf 

21:'178 01260-. 01>1 100 145 ttSG108f .ucu •1a£XERCISIHG UNITS/f . 
012607 1~0 105 122 
012612 1111 111 123 
012615 Ul 116 1Q7 
012624 O'tG 125 116 
01262:$ U.1 12't U.l 

-----·-----~---·..- __ ........... --.--·-·-... ~---... -
012&26 0::11 

2519 012621 Oll1 130 iu ftSGU• ,jl~CIJ t/XIR(i WRIJT~~ 't n~s ~ 
0126.!12 1"2 101 Q'fO 
012615 1"7 122 Ht 
012t.lf0 li<!t lli!IJ 105 
OU6'tS 11' OIJO 064 ~--------~- ...... 

012646 01+0 Ulf 111 
Ol2651 us 105 123 
012654 o!>7 

258Q 012655 Qllt O'tO 125 ttSGt.21 ,ASCH · II SSTP II 
0126,0 td 124 120 
Ol26U ... , 051 

2581 012665 0:11 Olf 0 122 ttSGUI ,ASCII '1 RNO". If 
012610 ia 104 U5 
012673 01+0 057 

2582 412615 o:ir Olf O 116 f'l$61'tl ,Ascq 11 NSTP /4 
•· Ol2700 lil~ 121f 120 

01271)3 QliO 057 
·25u 012705 o:if 115 055 ttSIU5l .ASCH l/ft•itAlC/' 

012110 lU 101 UO 
012713 0::11 

2581t 012714 0::11 115 055 ttSGU.~ .Asen llf••l'llN.11 
012717 us Ul 116 
012722 o:ir 

2585 4112723 Olli 115 U1 ttSG111, ,ASCII t/ftlN ,. 
012n6 116 OltO OlfO 
012731 Oll1 

2586 012132 Ot>f 115 101 ttSG18' .ASCII 1/ltAX ,. 
012735 l~O OltO 0'10 
01211f0 0:.1 

2567 01270 0::.1 100 127 1tSG181 ,ASCU 4/i~R~Tt ~RRORI ·' If 
OH!Hlt 1"2 111 Ulf 
~12141 111r. OltO 1(15 

012752 1412 122 tU 
0\2755 1<12 123 OlfQ 
012760 01$ OltO 051 

2588 012763 Ot>l 100 ua MSG20f .ASCH ,1&,R£COV£fl£D Al 0 It 
01216& 1u$ 105 UT 
oU77l tC!C. Ulf> 122 
fH2771f lU5 101t Olf& 
012771 1u1 121f 0110 
011002 ot.o 0110 057 

2589 0UG05 o:.r t00 120 !'SG20A* .Asen tl•PtflffANCNT BAOSPOT$ I• onou !Ull 122 115 
ouou 1ua 11' 105 '. 
01301& Ufa 121f 1)110 
OU021 1va 101 104. 
01302/t 14$ 120 117 
Ol!p27 li:lt 123 0110 
013032 0~5 OltO 057 

2590 0.13035 o:i1 100 121 tt$G21; ,ASCH f/&REAO ST~TUS ERRORS ". 



·------- - -- ---- ~-- -- - - - - -

Plf68 HACRO 1106•03 U•OEC•l'l 12l:>lt PAGE 1•1t8 

0130't0 111:1 11)1 lO'l 
0130113 OlfO 123 1211 
0130lf6 1111 12'6 125 
013051 1<:3 OlfO 105 
013051f 1c.2 t22 117 
013057 14!2 t23 0'10 
0130(>2 075 OltO 057 

2591 013065 0::.1 100 1011 HSG221 ,ASCII !/iDATA ERRORS a i• 
013070 Hl 124 101 
013073 O'tO 105 122 
013076 1<:2 117 122 
013101 1<. 3 040 075 
Ol3104 OlfO 057 

2592 01310(> 0::.1 100 116 HS62lU ,ASCII l/iNON RECOVERABLE ERR RS • /I 
013111 111 Ut. O'+O 
0131llt 1.:2 105 103 
013117 111 126 105 
013122 1.l2 101 1112 
013125 H'+ 105 Olf O 
01.'1130 1115 122 122 
013133 111 122 123 
013136 Olf 0 075 040 
013141 0:>1 

2593 0131112 057 100 052 HSG21&l •ASCII l/i••••••••••••••••••• WRITE PASS " 013145 oai! 052 052 
013150 o:i2 052 0:.2 
01.H53 052 Of>2 052 
013156 0:.2 052 052 

'013161 o:>l 052 052 
Ol316't ·0::.2 052 052 
013167 Q:li? 127 122 
013172 111 124 105 
013175 O'IO 120 101 
013200 1i:!3 123 OltO 
01320.'l O"O 051 

Otll OL'l20!l Ou1 100 05~ HSGHI ,ASCII ,,, .................•. llEAD PAIS ,, 
013210. 0::.2 052 052 
013213 O:J2 052 0:>2 
013216 O:>i? Of>2 052 
013?21 Ot.Z 052 052 
013221f 052 052 052 
013221 o:i2 052 052 
013232 0::.2 122 105 
013235 111 l 1Q'I 0'10 
01321f0 1<:0 101 123 
0132'13 1~3 OltO O'+O 
0132116 O'tO 057 

2!'>95 013250 0:>7 0110 0'10 HSG26t .ASCII ti aoo11 
013253 O<tO 062 060 
01.3256 ot.o 057 

2596 013260 Q:> 1 0'10 OltO HSG27' .ASCII I/ 556/f 
013263 0 110 065 065 
013266 Qt.& 057 

2!'>97 013270 o:i 1 040 040 HSG281 .ASCU l/ 800/J 
013273 o~o 070 060 
013276 O<>O 057 

2598 013300 o::i 1 O'+O 0'+0 HSG291 .ASCll ti CO It 



./ 

OlUOI 
OU:SH 

259' Ol:SUO 
OlUU 

2600 Ol'.$315 
013320 
ou:su 

2601 
2602 013324 Ol!:Sc• 
260J . 0000.Ult 

103 1~· 
057 
100 ~00 
1157 
Uo OltO 
OltO po 

ff8G30' ,ASCII t/iiil/' 

.. ~G51J .ASCH f/X .,. Cit 

.£V£t4 
BUFFER& !£f\ID tWRITE BUFFER ~HNS H£Rt .. ~-. 



·-· '"'"~---~--· . -- ., -~ - -· -- --------------·-
Plt,8 "ACRO V06~05 12•DEC•11t UU't PAG£ 1•50 
SV'K00L TABLE 

At.LEOS 001t422 AL LE OT 001f1tOD ALl..l 001f 't02 
ALL2 OOlf!'iOlt ALl..3 001Hi00 ATST 000256 
AUJOST 001152 BACKl 010032 BC 000220 
BLKINC 000310 BUFf(R 01332'1 CA 000222 
cc 000230 COM( NO 00111t7'1 CORI VE 000302 
CORVBT 000300 CHG OR 00113011 CHGOHV: 10111122 

•··· -·---.--- CHGl 0011330 ClRAL ,0011070 Cl.RALi..: 10'11120 ---- ·--·- -·----------·"'·--'-- ----·-·--- - --·····----- -
CLRTBL 00'!506 CLRTl 00'!512 Cl.Rt 00'!072 
COMANO 000276 CTRO()( OOliOli'+ CT ROMP 0011'!112 
CTHOl 00'11170 OACRRS 0003116 OAHHH 007556 
OA Tf.Hl 007616 OtCOUT 0111132 OECPNT 011512 
Of:CPR IH1336 OECPRr: 10'!1126 OECt 0111160 _______ .. _.._,._ .. _ 

0£C2 011 'I, .. 0El7T 002120 0£T7Tl 00?.132 
O£T7T2 002150 OET1l3 0021£.li OlGCNT Oll50G 
orr.n 01150'1 OOA~N 0027711 OOLl..Hl 007300 
OOLLR5 0071i'IO OONE 0027011 OONEt 00:>7'+6 
ORVADH 000360 OflVSfl.. 00(J2E.li OOTAH 00()'150 
on AH 000511t 021AO 000!:.60 03TAll OOn62'1 
OliTAB 000670 05TAA 0007:5'1 P6TAU 001000 
07TAB 0010'!4 ENOAOR 0027&'1 £NOT AP 005530 
(NOH 0055'12 [OMK 011(.6'1 £HR Oft 005300 
Efllll 005322 ()([( 0026111 £.XECUT 002602 
(X[.f.1 002622 G£NP 011736 GENPT :; 101+4'12 
G£NPT7:; 10'11116 GENPT9; 10'11132 Gt:NP7 ooi;o1'1 
G(Np9 006506 GOBKwO 0105'+0 6081 Olo56'1 
G0fl2 010636 GOB3 010652 GOWAlT 00'1532 
GWl 0011566 Gt 011772 62 01200'1 
HINUM 00721.2 lOSELF ooi.. io l.ASRCR 00113'12 
LUJGTH 000270 LONUM 0072£.0 LOOPLR 001'176 
MllHfN 0002'!'+ M(/'llfK 001552 M£M6K 001556 
·'1lNLEN 00021+0 MOO ES 000356 MSBITS 000272 
"ISGO 012072 MSGl 012077 MSGlOA o1?502 
'1SGlOB 01260'1 MSGll 012627 MSG12 01;>655 
'tSG13 012665 MSGl'+ 012675 MSG15 01no5 
.'1SGlb 01271'1 MSG17 012723 MSG16 012732 
°'SG19 0127'11 M.SG2 012li0 MSG2o 012763 
%G20A 013005 MSG21 013035 MSG22 013065 
MSG23 013106 MSG2'+ 0131'+2 MSG25 Oi:i205 
MSG26 013250 HSG27 013260 11SG2& 013270 
!'ISG29 013300 MSG30 01331.0 MSG31 013315 
.'1SG5 012160 t-1SG6 01nos MSG7 012212 
'1SG8 0122'10 MSG9 0123'16 KSG9A 012373 
MSG9B 012416 MYC OG0216 MTS 00021'f 
MTV 00025'+ Ml/CTR 0011026 M\ICTttS= 1041f l'I 
MVl 004032 IJOIUCR 00%60 NONSTP 0011726 
fJO.SEl 001376 NRREAO 000350 NU/HST 001110 
1'XMHLT 00l2'11t NXT.TU -001316 OCT 011320 
OCTP 011322 OCT PR 011?30 OCTPRT; 104412 
QCTl 0112'+4 0Cl2 ot 12E.O OVER'IK 001252 
PA HAM 001112 PAT CK 00605'+ PATEN 00607'+ 
PATfNl 00(.100 PATEN2 OOo 112 PATED 00615'1 
PAT£1 006170 PAT£2 006220 PAT(3 0062!'1 
PAJ('I 00i>250 PATES 0062111 PATf7 006360 
PAT OU Ov6162 PATOl 00620'1 PAT02 006226 
PATOJ 006242 PAT05 006322 PAlPNl 006540 
PATPST 00611'+ PATO 006560 PATl 006571+ 
PAHA 006600 PAT2 OOf,£1111 PAT3 00£.660 



~ ..... ~---. . . -~' ... . -- ...... _.,... __ - ... ····-·--... 

P'l68 11ACRO V06•03 12•0EC•71t 12Ult PA6£ 1•!51 
SYMBOL TABLE 

PAT3A ·00666 .. PAH 006730 PAT!§ 006756 
PAT5A 006762 PAT£ 0063:02 flAT69 007072 
PAT7 007106 PERMBS 00033'1 PEl oou 76 
P£5 OOE.302· PfILl 006lf1A Pftl3 OOi,'122 
PFIL3A 006430 PFIL9 006'+5'+ Pfll9A 006462 
PG MOOE 001l•U1 POl OOE.212 P05 0063'0 
plfC = 104113'1 PRTO 01102Q PK101 011132 
PRTS 010756 PlT OOi.622 P3l 006706 
P'I 00673'1 P4A 0067511 P5T 007004+ 
RANDOM 007256 RANGEN 007126 RANG! 007154+ 
RANSTP 00\'>110 RANl 005122 l<l:!UF 00il252 
ROf RRO 007631t ROfRlfS 00034'i ROit~CR 007762 
ROPASS 00030'1 ROSTP 007!)110 ROSTPC 007500 
ROST PO 007306 RE AO GO 007330 RE:AOl 007264 
Rf AOIT:it 101142'+ R£AOLN 00035'1 REAOMP 01012'+ 
Rt.COHO 000336 RESHL 005254+ RESTl!L. 0111022 
R(STR1 010030 REwlNO 004342 RG1 0073'+0 
IHJOflOS 007510 flNOSl 007!>22 liNOTAP 010076 
RNOTPl 010110 RPASSt 001736 RPASS3 0077'+2 
flSFOR 00412'+ RSFOllV: 10'1410 RSF\ 004136 
i!SF2 00'1162 RSf 3 00'1232 kTSR£C 00767'1 
RTSIU 007710 RTSSTP 0074!)2 S£LON1 00226'+ 
SELOIJ2 002300 S£LON3 00l:3l2 SH ORV 001622 
SEL01 001652 SEL02 001666 SELOKt 00?.574+ 
SH.PAT 00203'1 SELPR 002236 SELPHO 00221'+ 
S(Lf<Ml 002460 SELRM2 002416 St:LRl 00?.31+0 
SE:Ul2 00235'+ SELk3 002366 St:LTST 001750 
SELTl 001766 S(LT2 00201n SELT3 002021+ 
SELWl b0241'+ SEL\115 002'i26 Slli.12 OO:?'i32 
S£TM1tK= 10'1436 SETMEIK: 104'i'IO SETS Tl\ 010750 
S(T'IK 011666 SET OK 1111712 SP3 ;; 1011'130 
SP3A 011572 SP3ll 0115E.2 SR 000232 
STACK : 1100450 START 00150-0 STARU 001564 
sr11rno 000312 STFLGS 001150 STOPOP 005100 
s fK(Cl 005436 STRLH' 0002E.6 SJRTOP 004720 
SllClk 0011010 SllCTttS: 101;406 SllC1 00401'+ 
SVRE:CR 0002?'1 TABLE 012026 Tt:SlNC 00!>206 
TfSRCl 0051+02 HSf!lC 005352 rt:sr 001116 
rt:sTo 00300't TESH 003052 TEST2 603062 
TESH 003176 HSTlt 003206 TESTS 003526 
J ~ll 000236 TKS 00023'+ To 00600 
TOP = 1011110'+ TO Pl 011612 TOP2 Ollf.'l'I 
TPB 00021+2 TPS 000240 lRAPj'+ 012006 
TSINC2 005262 TSINC3 005276 TS JEX 001114 
TSTPM 0107'10 TSTSlP (105022 TSTtOL OOJUO 
TSJUMI+ 010730 TSTUP'I 010716 TU.Sll 00125'1 
JVPTl 011360 T¥PT2 Oll3E.6 TYPT3 01)422 
TO 0030H TOA 0030\6 roe 00303'1 
TC1EN1 003012 T2 003072 T2A 003071+ 
r211 003112 r2c 003116 T20 003136 
J?E 0031112 T2F 003156 T23ENT 003070 
T4 0032'10 T'IA 11032'12 T40 003211'+ 
f'IC 003270 l'IO 00j272 T4E 00332'+ 
1'4f' 0033'10 Ji;G OOl356 Tlili 003360 
TllJ 003376 T'IK 003'1011 T4L OO~'i06 
T4M 003'160 T4N 003472 T'IP 00:'11176 
T5 003536 T5A 003~E.2 rsa 00357'1 



Ptt68 
SYMBOL TABLE 

T!i.C 
t5F 
T!IH 
T5K 
LISSlO 
\IAL2 
wAUK 
WACH(l( 
.JRPASS 
WRTOl 
wt 
W12 
KRGR(C 
zrno 

00360'* 
00370'* 
003731t" 
003756 
001372 
001720 
011526 
000314 
000306 
00~73 .. 
OO't636 
005114 
010322 
011510 

TSO 
T5FLAG 
T51NC 
USSJST 
\lllLIO 
llAL3 
WlllTKY= 
WRIT I 
WR Rf.CR 
WRT02 
W10 
Wl 
)(RGO 
zrnooo 

00363'* 
0011004 
004006 
001330 
001676 
0017j4 
10111100 
OO't570 
000340 
005756 
0050t.6 
001170't 
OlOllO 
001 f,16 

J5E 
JSG 
T5J 
uss.01< 
llAL1 
VALii 
wuuF 
WR I HT= 
WRTOMP 
wHTL£N 
Wll 
XRGRCO 
XRG5 

003642 
003116 
003736 
001346 
00t710 
0011110 
000250 
ioii1102 
005556 
000352 
005l't0 
0101134 
010'142 

• ABS. 01332h OUO 
000000 0111 

f.ftROHS OE:lC:CT(Ol 0 
FREE CORL: 103ltt. wo~os 
P~61l,P468/CRf(P468 

caoss Rlf ERlNCE TABL~ S•l 

Atu:os 
AlltOT 
Allt 
ALL2 
ALL3 
AlST 
AUTOST 
6f1Ci\1 
(IC 

BU< INC 

BUFFER 

CA 
cc 
COMENO 
CORillE 
COIWRT 

CHGOR 
CHGDRV 

CHGl 
CLRAL 
CLRl\LL 
CLRTBL 
CLRTl 
CLRl 
COMllNO 

CTROEX 
CTROMP 
CTl!Ol 

1·1551 
1-1306 
1·154911 
1-1556 
1•155'1 
1- 'J0611 
1- 885 
1·1706 
l• 690# 
1-226liil 
1- 91911 
1·2168 
1- 902 
1..,2506 
1· 89111 
l• tl91fll 
1-1566 
1- 91611 
1- '11511 
1-2304 
l ·152011 
1-1304 
1·1388 
1-1552 
1·1531 
1 ·1110':111 
1•1297 
1-1491 
1-1574# 
l·H9011 
1- 911111 
1-t52'tGl 
1·2261 
1-11170 
1-156011 
1-1563 

1•155511 
t-Ptta 
1-1053 
1-1:;i59 
1-1:>7011 
1- ':lfi3iil 
1- ':16211 
1-1107 
l•ll>lliil 
1-2>:_£.lliil 
1-15hiil 

1- \103 
1-21>0211 
1-11>13Ql 
l-1580iil 
1-1566# 
1'."1 .. ,4 
1-1::>00@ 

1-1:>36 
1-P~4 
1-t 'rO't 
l•l :>£.& 
1-1:.~511 
1-2:..~5 
1-Pl7 
1-1=>7311 
1-1:; 16 
l•tH4 
1-t!:J07@ 
l•t!:JH 
1-2~05 

1·1 '116 
1-1:.t.9 
1-1:..£.711 

1•2176 
1·1612@ 
t-2298iil 
l-1595iil 

1- 992 

1-2106iil 
1·1581fiil 

1·148.5 
1-1:>01 

1·2536 
1-1331 
t-l't09 
1-2551111 

1-1357 

1-1508@ 
1-1601 
1-2309@ 
1·1't8211 

1•!.'19£# 1·2258 
1•17lli 1•210lli 1•2105i l•2198i 
1·2299i .1-2300i 
1•1599i 1-1£66 1•1668 1•2185 

1-10~0• 1-10111 1•1059 1•250~ 

1•22,5i 

l•llf99i 1·1503i 1•1507 1·1528i 
1·1505i 1-1509 1-15~0i 1·1535 

1•1338 1-1362 1•1373 1·1380 
1•1436 1-11150 l-1460 1•1493 

1•15lli l-t514i l•l518i 
1-1112 1-2094 1-2107 
1•?313i 1·?3llt 1•2361 

l•Ui2li 
1·2199 
1·2311f. 



.·~~---- _,,, . ---~--. ---..... --~.-... ,-· 
01\TEllR 1-2u2 1•2141511 
OATEIU 1-2146 1·215511 
DEC OUT 1•2438 1-2""511 
OECPNT 1-243181 1-2"'5 1•2'*37 1•21+"3' 1•245911 
OE CPR 1·21fl011 1·2!:>!18 
Of:CPltT i-1031 1•1L !13 1-1738 1-1755 1•1761t 1·1174 1•222't 

1·:.02'11 1-2e:~5 1-221f9 1·23~4 1•ns& 1·255611 
0£Ct 1•2446 1-2'+ .. 8 1•21f5111 
Of.C2 1•2450 1-2't5311 
OH7T 1-11'1811 1-1u.1 
Of.T7Tl 1-115011 1-tJ53 
Of.T7T2 1-1151 1-11:>511 
OET7T3 1-1154 1-1156 1·115611 
OtGCUT 1-243(}0! 1-2'd90l 1-2447 1·2457# 
OJ GIT 1-24ll0l 1-2'+!14@ 1-2445 1·24fl9i 1·21f 52il 1·2453 1•21t5611 
OOAGN 1-1264 1-td211 
OOLLRl · 1•2091 1-21.. ~311 
00lli<5 1·2121" 1·2lllf 
OONt 1-127311 1-P08 1-1342 1·11fl3 1-145't 1-11+66 
DON£1 1-1276 1-1~~0 1-1283# 
OMVJ\Ott 1- 93911 1•1'+12 1·1'+76 l•l1j83 



-· ·-- --·· ... -- -- ~-----· .. ·- ~·-----. 
CROSS R~f £ftEt4CJ: f ABL~ s-a 
ORVS£l 1• 90'J# 1 .. iuo1ta 1-1010 l•lOH~ l•Ulf'il l·U'te i .. 1uaa 
OOJAB l· 9Jt 1• \14'9• l• 950 
OUA8 h 940 1- l#51ll l• ')52 
02TAti ... 9'tl l• l#53• 1.; 954 
03TAU 1• 9tt2 1• ';J551f l• 956 
O'ITAB J- 'JI!! 1- ll5Tll 1- 958 

. 05TA£1 1- , .... 1• ll:>911 1- 960 
Of.TAB 1- 91f5 1- !16h 1- 962 
07TA8 l• 9'16 1- ll!>311 1• 964 
ENO A DR l-U86 l•l"Sdll 
ElllDTAP 1•168$ 1 .. 110'1 l•l 719" .··:·~. 
ENOTl 1-1564 1-112111 
(OMt< t-2'tl12ill 1-2'183 1·2'1991f 
(KROi( 1•161' 1 .. o.s211 
ERRl 1·1665 1·tb8711 •. 
EX£C 1·1256# 1-1as 
EXECUT 1-1061 i..11113 1·1117 1•12$\#, 
Ed.Cl 1•1251• 1-1#'!2 
GENP 1•260911 1-2=>'t4 
&ENP'f 1•16'1'l 1-2408 1·256211 
&CNPT1 1:..251$ 1-2::ii>2u 
GH1PT9 i-<'519 1-2=>5811 . 
G£NP7 1-l?l'&lf 1-2:. 34 
Gf.NP9 1-1925# 1-2ti:to 
GOl:IKWO 1·1329 1-1~86 1•2293• 
GOBl 1•2295 1-2~ :1&11 
GC02 1-2~06 l-2 .. 1111 
GOIU 'l-2306 1-2no 1-2u2 1•131411' 
$0WAIT 1 .. 15'l5 1-1;)60f1 1-1615 l•11l't ~-2110 l.;2281 1•22'8 

f-2290 1-2:.11 
GW1 1-1581 1-1:>9£# 
'1 1 .. 25u ·1-2:117• ....... G2 1,.2514 l-2:>18 1·25208 
•HNU" 1- ~69il 1-U. lhl 1-2057 1'•2867 1•2!17'il l•208lH• 1·2510li) 
lOSELF 1•1009 l•l1;•HH1 
LASftC~ 1• !132• 1•'374 1•1396 1•1399il l•t400i 1-1,.on 1~1"81 

J..l'fUi 1!"1 .. ,llil 1·Hli2 1•14tt!Si 1-lli'16il 1-1111tea 1·14l'I 
1·2128 1-2u1 1-2293il 1·22'8 

t.rNGTtf 1- 91111 1-lHta 1-21491il 1•2166il 1·22821 1·2355 
1..0tM, l· 9A1Ui l-11J10il l••H156 1•20&5 1•207811 1·208711 1•2509il 
U)OPf.ft 1·1111&7# 1·1"~6 
'4AXl.EN 1- 9001t 1-111U 1·1590 1•1611 1·2191 l•HOU 1•2505il 
lftftltK 1- 866 1-lti!>lill 
"f:M6K 1- 887 1-11167" 
fltlN.t.Uil l• 90111 l•tllJO 1·1594 1•16'') l•UH 1•2Hoa 1•2S01ti 
MOES 1• 93611 1-1.l!llti 1·1296il 1-1160 1-t31la 1-u1,a 1·U2o 

1-un l•1Hlt 1•Ulf7i 1•1352~ l•U!>!ii 1•U56i 1•1H4i 
1 .. 1361 1-1~ 15 •-1na 1•1384 1•1392 l•Ul'Jil J•l'tU 
1-111ua. 1-l"Al 1-l'l'tO 1•1't59i 1•1'tH l•l'l9fii 1-1550 
l·U57 t-t:>65 l•157fl t•l!:>Ui •·t•n l•16lilt t•U1U 
l·l6!i5 1·1b:i7 1•16£0 l•U>O!ii 1•1E.l6il 1•099 1•S720iil 
1-a:ro6a 

ltSBIJS ·- 91211 
l•lUOioa 1-1ua2a 1•1054 1-10 .. 1 l•IOJlti 1•l07' 

1•1099 1 .. 1101a l•ll03i 1•)501 1·lfll5 1•23314 
ltSGO 1-1122 1-2b61jfl 
!tSGt 1•1072 t-2:.>L!>lt 
ltSGlOA 1•i1>2& l-2=>15• 
"ISG108 1•1034 1-2;:. lt!ll 



. - -----~--··----...-- -·-----~ 

CROSS f'EftREHC£ 'Ubl'- $•& 

HSGU 1•221't 1-2!17911 
l"ISGU 1•1732 1•2etU 1•H8tl# 
11\SGU 1•1'135 1!"li1U 1 .. 2sa111 
ltSG1 .. 1•172' 1-2:C15 1-258211 
l\SG15 1·171+7 1-2~!3 1•258311 
"lSG16 1-1750 1-2~sc. 1-2584111 
l\SG17 1 .. 1741 1-2.:27 1·258511 ----· ---·----··-· ·-·· .. ---.--·--···-.... --
!llSGt6 1-171tft 1 .. 2 .. lfi 1·2566# 
"ISG19 1·1752 1•2:>8711 
"ISG2 1'-UH 1-2::.r.c.11 
"fSG20 1·1757ij 1-115fl• 1•1761 1•25$81f . 
11SG20A 1-1111 1·2=>8911 
l\SG2l 1-2238 1-2:.0'.fOll ·--· -· .----- ...... 
l"ISG22 l•22'*2 i-2:. tu 
"ISG23 l•22lt6 1-2;.il,:>fl 
ltSG21t 1-1721 1-2593# 
1tSG25 1-2201 1-2:>:Hu1 
"lSG26 1-2390 ' 1.2to'.f511 
'1SG27 1•23')3 l-2ail6# 
MSG28 l·23CJ6 l-2!:19711 
"ISG29 1·2399 t-2!>'.ftlll 
l\SG30 1-1273 1-2t1'.f'Jll 
MSG3l l·tH•'+ t-:.!.) ,, 1•2600#. 
11SG5 1-1251 1-2!>!>7# 
l1SGE. l-U3'f 1-2::.E.8# 
!llSG7 1·1689 1-2c:tt0 1•25691f 
"ISG& 1•17U 1•211'09 1•2570# 
"ISG'9 1•21£1f 1-2::.1211 
11SGYA 1-nH 1-2:.1311 
"ISG'Hi 1·23'16 

1'-2" '"" "fJC 1- f.l8'1# 1-1u03a 1•1001 l•lOtoi 1•1llf8i t•l5H 1•1i'Ui 
l•lSlf<tiil 1-1 :.a2a 1•161111 1•160 1 .. u.na 1•1618 1•1712i 
1-111!• 1-1115@ 1.;1nt.• l•2091ti 1•2095 l•2107iil 1•210'1i 
l-2U<t i-lUiCJa 1·2200iil 1-no2a 1·22fl9 1•2261i 1-22&2il 
1-2271 1·2<'611GI 1·2289i 1 .. n11ta 1-2315 1-2319& 1.·2320i 
1-231ta 1-2:.11+a 1•2375 

IU$ 1· (188# 1-11112 1•1011 1•1019 1·1150 1•1155 1•151t2i1 
1•1£.09i 1 .. 1i:.n l•17Ga 1-2091a 1-21u ~n9,a 1·2266i 
1-2no 1-2~17i 1•2377 l·25U 

MTV .1• '.101'# 1-1t 81i) 
ltllCTR 1•11t761 1-2tiU 
lt.VCTRS 1·12'J'J 1-1:)19 1-1326 1•U53 t-1359 1•1166 1-un 

1-1383 1-l;iil 1-no& 1~1't30 1•1439 l•llfSt. l•U"9 
t-1~61 1-2::.:>u \ 

l\111 1·l'f711t 1·1'f19 
NO I NCR 1-1589 1-l:i:i8 . 1·1600.ll 
NONSTP t-u.uu l•lt.!O 1·1635 t•l'38 
NO.SU, 1-1014 1·11>16 1-1023# 
14flR£AO 1• 935ff 1-211aa 1•22't8 
!\IOHTST 1- 9651! 1- ':ia7a l•Ul01il 1•1115 1-uoa 1•12lt4 1•12&H 
l\llfMRCT 1- 991 l• !:it'tll 
ttl<T.TU l•lOlOil 1·11i26 ~ . 
OCT 1•2tt1GGi 1•2't20ii 1•2*124# 
OCTP 1•2425# 1·2.,•H 
OCTPR 1•211031f 1-2=-~t 
OCJf'RT h2152 1-2li4 1•25119 l•23ln. 1•25:10# 
ocn 1•240~ l-i!'t<17# 
ocu 1•21111# 1-21t21 



CROSS lt£f £1l£NC£ lA8f..1. ~- .. 
OVERtU( 1• ,,. l'!' tltll 
PARl!M i .. .,,,. 1-1;.:si.a 1•1257 1-un 1-ua1a 1,.1397 1•1'+'J3 

1-asu. 1-1l>l9 1 .. u2e 1•159! l•H197 1•1'21 1•161.Ct 
1·1721' 1 .. 11st 1•1180 l•Uet 1.11;1 1-1921 1•2125 
1·2131 1-2i:U 1-2225 1'!'?367 1-2383 1-no 

PATCk 1-1705 1-1189# 
PATEN 1•17'JO 1-1193JI 

-·-:-·-- --~---·--·--·-·-··· ··--~-_.;_,,,_.., _____ -· PAT(Hl 1-17'1'HI 1-tli(. 
PATEN2 1-11'12 l-ll'JU 
P.l\TEO 1•1798 1•1'110 
P.l\Ttl 1·160IJ 1-tt.<!3# 
PATE2 1-1ao2 1-1tl!f.# 
PAJE3 1-UCl'l 1·1b't31 ···---"'"·--~-----»--

PATEt+ 1 .. 1806 l·tb:.OH 1•1856 1•1851 
PATES 1•1808 1-1b62# 
.PAT(l 1·1612 t..1i>:to11 1'!'1092 \•1895 
PA TOO 1•1799 1•1b191 
PATOl l-1801 1·11129# 
PAT02 1-un 1•1H91i 
PAT03 l-1805 1-1'- 'l(;ll 
PAT05 1·1809 1-1t!J3# 
PIHf>Nl 1-1•no 1-1':1.S211 
P.l\Tf'Sl 1•1781' l•lHl&a 
PATO 1•1932 1·1ll't2# 1•l91llt 
PAlt 1.-1933 l .. 1'.1'+8# 1·1955 
PAHA 1-19'+911 1-l'i151! 
PAU 1•t'JH l-f:i:l3 1•l'il47# t•ttn 
PAU 1·1935 1·1~1!!. 1•l'J80 
PJ\T3A l .. l'H'IJll 1·1"1' 
PATt+ 1-1401 1·lH6 1•1'78 1•19HI 
PATS 1-an 1·2118111 1·2008 
PAt5A 1•2002# l•2U07 
PAT6 l•UUO 1-1011 l·186U 
PAJ6'J' 1·1938 1-21106 1·2038# 1-20•0 
PAT7 1-1eu l• 1 '11$9 1-20111111 l•HU 
PC 1- 875• 1-li<i&i 1•13061 1•1U9i 1•UttH 1•1.186& l•lltll& 

l•lliHil 1•t'+5U 1-1'+£'+1 1•11f 101 1·11171ti 1•1"1,1 1•11t881 
1•11J870! 1•t•noa l•lltlHI 1•H97i l•U'l1'i 1•U2H 1•15Slti 
1•15'15.f 1•1b't6iil 1.;Hi61tlil 1·156li 1..iuu 1·1518i 1·1S85i 
l-1'1Ql• 1-10 tsa 1•163U hl6!6i hlt.391 t•14•usa 1-1t.s1ta 
t•ll.S'Ji 1 .. 11>&2a l•l671GI t-l69~i 1·11Pllil l•UOf.i 1•1J07i 
l·t711Ji l•ll26il 1-11101 1 .. 1775~ 1·1136# 1•17'J7i 1·l&S'6i 
l• I fl'JOil 1-ttd6$ l•l'>Oli i-1906.i 1·1919ii 1-1•.uu 1•H1'Si 
1-195281. l•l'llOil 1-ana 1•l997il 1·26631 1•20ttliil 1-20.,ita 
1•2Dlf4i 1•2111l'til 1-2110@ 1•2Uli 1-2uoa 1-nua l•U 1UJi 
•·2143Gi l•U:iOii 1-2161a 1•?17t,i t•n'li+a 1-uo1a l·2203i 
1•2205@ 1-2~l2i 1•.2250iil t•?256i l-12{,H 1-;Hlllti t .. 22ua 
1-22•0• 1-2.::iti 1•22%& J.•2291il 1-2301a 1•2311lil 1•2.Uli 
1•2322il 1 .. 2~~ea i-211+2a l•2357i 1-2~a2a l•2'+0li l·ha!i 
1•2't28i 1•1l'+JH 1•2'+1t2i 1 .. 2usa 1•2'+7U 1•2H7ii 1•2'+asa 
1-2s03a· 1-2:io1a 1-25160! 1•25ll)i 1·25261 

P£Rft8S 1- 92911 1-10,8& 1•1760 1-un 
PU 1•1823 1-1b2fill 
PC$ l-Hll.2 1-tt.f.lftl 
PFIU i~1a11 l-1020 1•1837 1•18'60 l•l81tlt 1•1847 1-1aa1 

1•11$9411 1-111to 
PFIU l·U2it 1·11>$0 l•l9HIJ 
PFIUA 1·t'JOS• l·l'IU 



c~~~~s Rlf£1lf..f'-~K-l. T ,.~.f• Sr~, 

Plf·l~1 lrlllU~ lrlf>,fir,, lrJJilJl*f11 
P,f;;!t,19A~ 1rlfl·161Ju lrlit'.I' 
PGttfiO[i tr 980 • ., 1r1~5'1ii!,i 1r1n11,.,,, 1rJP~~a 1r1.µ~1 1r1.~7r 
P011 lrll\291 1rlf.5tjj,, 
P.05. lrlllU· lrlPlfllt" 
PllC lrlOQ9, lr0115. 1ri!ll£110 trf>A(>.~, ir?.37~- 1r?.Ja,r 1 1r~.'t.P,T, 

1-21118 1 ... 211:111 1r?"?'*, 1r?ll?6, 1r?55?11,, 
P~TO 1•17~6 1-20::12 1•235911 .--.---···--·-·--··--..... ·-· .......... --... ___,,-.---
PIHOl 1-2378 1.2:.a311 
PATS 1-1692 1-2 uo 1-2167 1·2283 1•23'16N 
PH 1-191!8 1·1':15fll 
P3T 1·1973 l•t\IStll 
P'I 1-l'.19Jll 1-1'J% ---------·---·---
PllA 1·l?92il l-1:193 1·19911il 1•1<J981t 
P5T 1-2001 1-~~0911 
RANOOft l-H.46Q 1-lb:'>Oil 1-1891 1•1893 1•20'1~ 1-2077a 1•20861 

1-213'1Gl 1-2138il 
IVNGUI 1-16'15 1-1" ~o 1•20'111 1•2052• 1·2133 
RMJGl 1-?.06011 1·2U!>ll 
flflNSTP 1-lt.1!511 
llANl 1·1611 UI 1-ltdt 
llBUI" 1- 90311 1-11:15 l•ltl!\2 1-1u11 1•1899 1-1906 1•1917 

1-19113 1-1\150 1-1968 1•1975 1·1995 1•2003 1•2039 
1-20'16 1-2ld9 1-2106 1•2118 1·2502il l•2506il 

ROERllO 1-2115 1-21&011 
RO£RRS l• 93311 1-2l1lii1 1-22'10 
ROI NCR 1-2127 1-21'10 1•218'111 1•2205. 
ROPASS 1- 91711 1-2u:i3i) 1-2155 1 •21!.9 1•217'tii 1·217'.lil 
ROSTP 1•2132 1·21'1-011 1-2182 
ROSTPC 1-212<> 1•2B111 
ROST PO 1•209'1# 1-2!'12 1•2177 
Rt: 11060 1-?-09911 1-2.129 
REAOl 1-209011 1•2!>!17 
RC AO IT 1-1336 l-1't01 1·1'1'17 1•25551t 
REl\Ol.N 1- 93711 1·21l12iil 1-2100 1•210'1 1-2120 1•211l9 1•21'6 

1-21 IHlil 1-2109 1-2191 1·h93il 
llt:AOf'1P 1-221211 
REC ORO 1- 93011 1 .. 1~u 1·13'311 1•1399 1•11107 l•lll26 l•llt27i 

l•l'IU 1~1'*'+5 1-11157 1•1568 1•1600 l•l661ta 1•1671t '·-.··,··· >... ·.,~ ~ :~ ... , .~ .......... . '" 'j ·~~ ... _.,.., •.•.• .,;. ; .. J . . ·.· '" I 

1-1719il 1-11.57 1-2090 1•21?8 1·21'11 1·218t+i 1•22U 
1·2?9! 1-2r!:l'liil 1·2352 

Rf:SETL 1-1670 1-1t 7:5.lf I• I : .. . i 
RESTRL 1-2190 1-2! :1311 
Rt::STKl 1-2186 1-2-\12 1·2l941i 
REIHNO 1•11190 1-1: ~"" 1-2296 .. .,, _;._t, ... '' , '. :~. 

~Gl l ·210111 1·2.l.03 ' ·~· _; ; ! ., .... -··· •. .. ·• j, I(,, ~· ·'•!' •.;· ·~·,~ .... t .~ ... '., ... .:t,: .'\ 

RNOROS 1·2133# 
RN3Sl 1·2135# 1-2.t~'jl 

RNOTAP 1•2161 1·2• 0511 
R~DTP1 1·1567 1·~1!!1 1-22on 
RPASSl 1-2175 1·2•71\11 
RPA5S3 1-21u 1-2 .. 1911 
RSFCR 1•11t9911 1·2--'1 
llSfOf!V 1 .. 1298 1•1.)1B t-1358 1•1!&5 1•11582 1•12"0 1•11t2' 

1·11138 1-1•155 1•11189 1 .. 1532 1•151f8 1•1560 1•251f9# 
RSfl 1•1!i0lll 1-1:.06 
RSF2 l•l!iU 1-1~0111 1•1537 
RSf3 1-151(1 1-1=>16# 



------ ·-·' ... ·-~· - ·~·- ........ -~--··' - ,-., .,,.-·~ .... -_.,,.._, .. _ 

Cl!OSS REFERE,.Ct TAllt..t S•f. 

RTSREC 1•21'>! 1·21f•9# 
RTSRl 1·2158 1•2l1U 
RTSSTP 1•2U51 
RO 1- 86811 1-t1J07i 1-1021 1-1022 l•l02!5iil 1•101fH l-10"9 

.; "/ 'J 1-1os1t& 1-H55 1·1091til 1•1097i 1·1099 i.1101 1·1103 
1·1111Gl 1-1157 1-1257il 1•1258i 1·1260 1·126' 1-1264 
1-1266 1-1<.'.68 1-1277iil 1·127&i 1-1279 1•11172 l·llf 78 --- ... ---·--~·--~------· .. ~-------~·--··-·-..,...,.-~-- ·-

--·-·-·· -""''~· l-1482i 1.1::.ni@ 1-1575 1-1622iil 1·1623i 1-1624iil 1-1625i 
1-1756il 1-1759 1-1766 1-19rt8il 1-1953 1-1973@ 1-1978 
1-200U l-2v06 1-2u52 t-205£il 1·2060@ 1·2065iil 1-2069il 
1-2075i 1-21.111 1·2078 1•2063i 1-2099@ 1-211ea 

fU 1- 86911 1 • l U'H@ 1-10'15@ l•l0'16i 1-1CJ'l9iil 1·1050!il 1 ·105Ul 
1-1057iil 1-11158iil 1-14830! 1•14!!40l 1·11165@ 1-1't86@ 1·2053 ·-·---····---' 
1-2057@ 1-2~1>1@ 1-2066iil 1·20&Ti 1-2070iil 1-2012a 1-2076iil 
1·2079 1-211824) 1-2100iil 1-2102i i .. 2119ill 

A2 1- 87011 l-11111& 1-1011+0> 1-1028G1 1·103QQl 1•1032iil 1•1038ill 
,. 1•1043~ 1-1L'17 1-1053@ 1•1059i 1-1072Gl 1•110l'@ 1-1122& 

1-11'19iil 1-115:.>iil 1-1161101 1·1234i 1-12510) l-1273iil 1-1265iil 
1-1689iil 1-17210) 1-1723iil 1•1729Gl 1-17.\2@ 1-1735@ 1·1737i 
1-11•11a 1-1 l'l'lil 1-1747iil 1-1750i 1-1752@ 1 .. 1754Cil l•l761i 
1·1763Gl 1-11110> 1-1773l\1 1•177'liil 1·1793@ 1-1795 1-1652 
1-189'1 1·1 <>99 1·1906 l•l9l7 1-1926iil 1-1943 1-1950 
1-1968 1 .. 1'>75 1-1995 1-2003 1-2039 1-204~ 1-205'1 
1-2059iil 1-211£2ii1 1-206eii1 .1-2071i 1-2073@ 1-20711@ 1-2075 
1·208Hl 1-2!20iil 1 .. 21niil 1-21ua 1-2151@ 1-2153@ 1-216'ti 
1-2207<il 1 .. 2.:09o1 1-221501 1-221/'li t.2221Ci> 1-2223@ 1-2227Gl 
1-2230@ 1-2:!33GI 1-2236iil 1·2238iil 1-22110@ 1·224 .. iil 1~221+11a 
1-2246iil 1•2c~aiil 1-2280iil 1-22 64ci 1·2l04i 1-2329@ 1-2330@ 
1-2331iil 1-2H2iil 1-2334til 1-23351il 1-2336@ 1·2'U7Cil 1·2H6 
1-23't6Ql 1-2~~8& 1-nsow 1-2352@ 1·2~53@ 1-2355@ 1-2379@ 
1-2390il 1-2! ~3Ql 1-23%0! 1-2399il 1.21104 1•2408iil 1-2'10\)i 
1-21111@ 1.2•112@ 1-2'113Gl 1-2'111t l-21fl 701 1-21119@ 1·2'135il 
1-2•t37i 1-2'1150) 1-411183 l-2't86 1-2'1'J7@ 

R5 1- 871# 1 .. 11117 1-1084 1·10!16 1-109201 1·1093iil 1-1095@ 
1-HU 1-1118 1-1120 1-1125 1·1B5 1-1157 1·1139i 
1-11'10i 1-llllli 1·11't2 1-114701 1-1160iil 1-1169 1-1111 
t.1177 1-1119 1-1183 l•l 1!17 1·1193 1·1195 1-1199 
1-1203 1.1<:0c9 1-1211 1-1215 1-1222 1-122't 1-1226 
1-1237 t..1 Hloi 1-171\lil 1-1 H~i 1-1783@ 1-1784@ 1-1ur. 
1-1816i t-1lit9i 1-18:>3i t-1829iil 1-1830@ 1•1e39iil 1·18't3il 

••• 1-lfl'lbi 1-ll~Oi t-1851 1·1"55iil 1-1ec.2a 1-187381 1•1686lil 
l•te'H\ 1-1"03 1-1909 1·191U l-1'H4 1-1920 1-1922i 
1-1927i 1 .. 1~28iil 1-1929@ 1-1930i 1-1931 1-2055 1-2058@ 
1-206.S<il l-2~60Ql 1.21n11» 1-21172@ 

All 1- 87211 1·ll25ii 1-1126@ 1-una 1-112e01 1·1129i . 1-l130il 
1.;.1131@ l·H'l2iil 1-1113@ 1•11Sliil l-llll5i 1-1189@ 1-ll97i 
1·1201@ l-1'-050\ 1-1213i 1-121na 1-1226iil 1-1231il 1-12it6 
1·1647i 1-tb'tl)O) t.1'lo3iil 1-19otti 1·1909 1·191'ti l-1915i 
1-1920 t-2 !550! 1-213£& 

R5 1- 87311 1-1b8EJ@ 1-1104@ 1·1727@ 1-112aa 1•1730 1-1733 
1-17.39@ ),-1140@ 1-1742 1-1745 1-1748 1-221Jiil 1-221'1iil 
1-2216 i-2.:u 1-2225@ 1-2226i 1·2226 1·22H 1-22~4 

... " 1·235'lOI 1-2!&1iil l·23G2QI 1 •2:Hi3iil 1·23t.4i 1•2367iil 1-2368/i 
1-236'liil 1-2.) lOil 1-2-Hliil 1-2363i 1-2$64.il 1·2385iil 1-2386iil 
1-2388@ 1-2~89@ 1-:i'l91 1·23.~4 1-2397 1·2403Gl 1·2406iil 
1·21114i 1·2"15iil 1-2'116li) 1·2427 1·2'153iil l-21f93Cil 1·2't95Gl 

SELON1 1·1180 1·1111311 
S£t..ON2 1·11lllf 1-118711 



·-' .. ........... '"• -·. -... -~ -..... _ -~ -- ..... -.. -- ·.-- -- -- - -------- ....... -- _,, -
;,, CROSS RCHR£NC£ TABLt. S•T 

Sf'.L,ON3 1-1166 1-11 ra 1•1182 1•1186 1•11'10# 
Sf'LORV 1•107611 1·1106 
SE:LOl 1-1076 1-1uao 
SEL02 l-1065 1-use11 
S[LOKl 1•1249 1•1<'!11# 
SH.PAT 1-1121 1-112511 
Sf..LPR 1•1170 1·111411 -------- .--·---··-··-···--· •• __ : •• *""" ~-- -- -·-

Sf'.Ll'RO l -1163 1•lJ.6811 
S£LRM1 1•1225 1-1-'21111 
St'.LM·2 1·1223 1-1d7 1-1232# 

, .. SCLPl 1-1196 1-141'311 
St:LR2 1-1200 1-1~0311 

SEU<3 1•119'1- 1-11!18 1•1202 1•120U ---------·-· 
SCLlST 1•1062 1·110811 
Sf..LTl 1-111211 1•1124 1•1250 
SCLT2 1•111'1 1 .. uun 
SELT3 1-1116 1·1119 1•1122# 1•11!16 1 .. 1134 l•UU 1•1184 

1-120'1- 1-1':17 1·1230 1-1239 
SEllll 1-1212 t-1~1511 
SELWlS 1-1216 1-l"lllll 
SELW2 1-1210 1-1 .. llf 1-1219# 
SUM'IK 1- 995 l•llibll 1·256011 

• •, &£TMOK 1- \197 l•ll0 67 1•256111 
SETSTK 1·2339 1-2jlf111 
SCT41'. 1-250011 t-2!.'12 
Sf:T6K 1·2501fli 1-2:>1t3 
SI> 1- 87'1• 1- ~s2a 1• 991t 1•1069i l·1535i 1 .. 17Hi t.2052i 

1-2os3a 1-21.5'1@ 1·20515.i 1·2090 1·21181 1·2082 1·2081 
1-2341i 1-2!:>22 1-2S;.>3~ 1-25251 

Sl>3 i-1132 1-11111 t•U71f 1•11'0 1·1206 1•121.9 1•1232 
1-2366 1-2~13 1-2361 1•21t22 1·2111U 1·255711 

SP;,A 1-21175 1·211 '"'" SP3X 1-247511 1-2:>59 
SR 1- 6'J5# 1•1' 15i 1·1512 i·1555 1·1687 1-101 l•2l't5 . -· 1·2162 1-2112 1-2256 
SrACI< 1- 9411t 1- \162 1•1069 
START 1-1060 1·1H6# 
SfARTl 1•1030 1·1H911 1-1oao 
STATRO 1- 9201f 1·1b17i 1-1682 1•1703 1•21Uil 1•2160 1•2180 

1-2270i 1-2<' 15 1-2281> 1-2350 
STFLGS 1- 98111 1-iuos.a 1-l021i 1·l075il i.usn 1•1162 l•U09 
Sl'OPOP 1-16?.8 1·1<-'lOll 
srnt:c1 1-1697 1 .. 110611 
STRlEN 1- 91011 1-1:>90i 1•15'J'6i 1 .. 1596 1•1673 i-2o<Ja 1•2195 
STRTOP 1•1609# 1-11;53 1 .. 1658 1•1661 1-1110 1•1117 
SVCfR 1-147011 1-;!t.$0 

, .~ SvCTRS 1·1303 1-1.:.n 1-i:uo 1•1337 1·13(.l l•U72 1·1181 
1·11t03 1-11i55 1·1'1119 1·11t92 1·251t81 

SVCl l·llt7111 1-1't7:5 
SVRECR 1- 913• 1-1~6'J01 1-1371 1•1396i 1-11toa 1•1'1Uil l•1'l'UJ 
TA8L£ 1•2525 1-2:•27# 
T£SINC 1·11125 1-11>.H 1•l651t l•l66'tl 
TE'.SHC l 1-169'1 1-tt.9911 
TfSH£C 1-u.aa 1-1t·iJ3# 
HST 1- %8# 1-lHOQl 
f(STO 1•1261 1 .. 14'11611 
TtSTl 1•1263 1-1:.1111 
ff:ST2 1-1265 1•1HU 
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nsn 1•1261 1-10•71t 
TEST'+ 1•1271 1•1442# 
ff.ST$ 1-12'11 1•1'11911 
TKD 1-··n11J l-2'110 

• ·• TKS 1• 89&• 1•2" ,, 
TO 1·2'181# 1 .. 2~29 

1·2~71 

TOP 1-1029 1-111.i'J 
. _ .... ---"~ 1 .. 1u5 l•lt.52 

1·1060 1•1073 1•1109 l•UH 1•1165 
1-12114 1•1690 i .. 11a2 1•11h 1•17:S6 

1-itH l-1153 
1-2214 1 .. 2;.2a 

1·11'2 S.-1772 1•21't8 1•21'!5 1·2208 
1-2231 J.·2Ut ·1·22CJ:S 1•22111 1·2281 

1·228! 1-2~0 
TOP1 1-2'18!1 1·2"'1 

, .. 2380 l'!'?ltOO 1·2't1" l•H'47# ~.- ..... ~---
1·2'+98 

fOP2 i•2't67 1•2'*9311 
f PB 1- 89911 1-li<e'IU S"•121t5i 1•21l2H 1•2 .. 711 1•21t90iil 
JPS l• 890 1-l"'tO 1·121t3 l·hH' 1·2'+68. 1•2't81& 1·2481 
TRAP!lt l• SU 1-2:12211 

. ·i'· TSlfvC2 l•tc&? 1-1cr2 10.161'4# 
fSIHCS l•l6l!I 1 .. 11>17# 
TST£it . 1- 90111 1-1.:=>sa 
TSTPff 1•23U 1-2~~8# 

t..,1256 1'!'1292~ hU5:S 

TSTSTP l•1.6U 1-11.o2111 
tstT8L i- '"'" l• ~a .. a 
fSTWllt l•HU. 1•2014# 

1• 98H 
l• '"'' 

l•HU l•1H$ ,.. 

TSTUPlf 1-2307 1-2.l2'Jll 
Tu.stt.. 1- CJ'J(i 1-1~02#. 

.. : ~ 

TYPU l-2U3t 1·2't't\ 
TfP'U l-2U'4# 1·2'*56 
lYPU l•2'11t0 1·i"•~· 

• ,yo hlUlll 1-1.:.1)7 
~· ftA l•UUI 1-1,,·05 

JOB .1-13&1 i..i.;o•• 
totf:HT l·U91• t-1;;12 
'n 1-uuut i-1~•1 
T2.\ l·1h91 1-1425 
us 1-uu 1-1~2 ... 
he l•U24• 1-i:.£2 
T20 l•U24 l•.lUU 
U£ l•tU!1 l•1H9 

.. 
UF· 1•lU5. i-1.:.su 
J23ttff l•U171 1•P't8 

•.. n 1 .. 1354 .1 .. 1.:.n• 
l"A 1·Uft8# 1·1"12 
Tit& l•Utit# •·•~u , .. c 1•U&!5# , .. 1.119 
, .. t) 1 .. U66Jt 1•1,,, .. 
tit( 1•U68 l•lwll• 
T'IV 1·13111t i-1~•1 
hG 1•1lllf~ t .. liiltill 
TltO i•U8$# i ... Hn 
fltJ 1-uas l•lt8711 
Tftl( 1-utoll 1•11t08 
TliL 1·l~9U 1·1"05 , .. 

. 1. Uk 1-1.1194 1-1,.0111 
T"U· 1-uu . l•l~~, 
Uf> l•t .. 44# 1•l"10 ,, 1.;11tu11 1-l'+f.5 
J5A 1-tii~lt i-1'1261 
T5B 1•1'1)8fl 



.... -·· .,.,_.. ... --- ~--- ..... - '~. - ···1-.......... - '.~ .. - .. -----.. .......... ·----
,.,CROSS Rf:fERENCC TAf\lt. S•9 

T5( 1·1't30# 1-1457 
TSO 1 .. 11t32 1·1'*56tt 
Tf.E 1•1113911 1-1~51 1·1461 
T5F 1-1444 1-1"'47# 
T:'>FLAI 1•1421iil 1-1't67# 1•149,i 1•1562 1•1605 
T5G 1-1441 1-1 .. 5011 
T5H 1-1453 1•1 .. 5511 
T5INC l•l426iil l·l".54 1•146811 
T5J 1•145611 1•1"61 
T5K 1•1'15& l•l"f>Oll ···-.. ~.-...:.._ 

I• USSTST 1-101211 1-11115 
USS.OK 1·1013 l•lL1711 
USSlO 1-1020 1-1i-2211 
VllLIO 1•1087 1·1i•9211 
VAL1 1•10'35# l·lld!l 
VAl2 1-1096 1·1(•99# 
VAL! 1-1100 1-ll0311 
VllL4 1•1090 1-1~02 1•1l01l# 
wAlTK 1-241)6# 1-2bi!7 
wAITKY 1-1016 i.1112 1•1Ult 1•1166 1·1116 1•11'1 1•1208 

1-1221 1-F.56 1-2511511 
W6Uf' 1- 902# 1-1°13 1•1779 1•J793 1·1926 1•2119 1·22'5 

• ; 1 WRCHEK 1- nu 1·1"82 1•1573 1•1£24 l•l68&a 1•175• 1·1756 
1•1766 

wRITl 1·1581\# 1-2:.24 
WRITlT 1-1302 1-1.)22 1•1370 1•1422 1·25116# 
WRPASS 1- !111111 1-100lliil 1•1620 1•1622 1·l626a 1•1'29 1•1652 

1-16114 1-1t·95iil 1-1696 1-1102& 1-2255QI 1·2273il 1·2277il 
WRRECR 1- 931# 1-1~60@ 1·1369 1•13711 1·160Da 1-2u11 1•2299 

. WR'rlll'IP 1-1726fl 
WATOl 1·1158# 1-1167 
WRflJ2 1•17t>O 1-11!>511 '""-. 
WRTt.f:N l• 9361f 1 .. 1:..'6& 1•1611 1•166d 1·1669 1•1671 1•1673i 

l•ll.'ll 1-2..:63 1-22&2 
·I·· Wl h1593 1-1=>9(.11 

wto 1-u..n 1-1t:..571t 
wu 1-1641 1-tc·5211 1•1705 
wt2 1•1656 1-1060 
W3 1•16115# 
XttGRCO 1·2257 1·2<17?11t 1·2216 
)(RuR£C 1•1701 l·2d511 1·2287 
XltGo 1-225611 1 .. 2 .. 11\ 
XffG5 1·2272 1-2~ 1511 
zuo 1-211321 1•2'+~9 1•2'151a l•tlfHlf 
ZlROOO 1-101+a 1-1us211 

1- 876# 1- un11 1- 881 1• 882# 1• 88'tlt 1• 9't81f 1• '5H 
\ j·f 1· 952# 1• 'd:ilfll l• 956" 1• 958# l• 960lf 1• 96H 1- 96'1# 

1-1655 1.1.:29 1-u:sa l•U'tl 1 .. U44 1·1t69 1·1513 
1-1517 1-1:i20 1·1523 1·1540 1-1stt1 1-1605 1 .. 1606 
1-1£10 t-1ult9 1-1100 1•1709 1·1'131 1·1134 1•17'1! 
1•1H6 1-1 f '+9 1-1769 1•11153 1·1"107 1•1910 1·1918 
1-1921 1-1'>51 1-1976 1•2004 1·2096 1-~098 1·2157 
1-2156 1-2110 1 ... 2197 1·2217 1-2220 1·2229 1 .. 2232 
1-2235 1-2.:£0 1-2261 1·231£> 1-2318 1 .. 2.516 1·2392 
1·2395 1.2.:.:1a 1-2426 1•2459 1·2467 1·21169 1·2.l!All 
l•21f89 1-2<>02 
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