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TITLE 5MD52,'REV C'. STORA~t MODULE T&D. FEB 18, 1978 
***************************~******************************************** 
* * * * * iJE5(.tHPTIOj~; 
* * * * * * * * * * * * * * * * * * * 

lHI5 T&D pRO~RAM TtSTS THE MASS STORAGE DEVICtS LISTED BELOW 
ON A LEVtL b SYSTEM. IT AS5UMES THAT PREVIuUS TESTS HAVE 
INDICATtu THt FA LURE IS LOCATED IN THE MSD. THE TEST IS 
DESIGNED TO RUN SEQUENTIALLY FROM START TO FINISH OR UNTIL 
A ~AILUk~ IS DETECTED. 
THt 5Ub~YSTE~1 ITEMS SUPPORTED BY THIS PROGRAM ARE: 

M5U9101 40 Mil STORAGE MODULE DRIVt 
M5U9102 bO Mil STORAGE MODuLE DRIVE 
M5U9103 l!>D Mb STORAGE MODULE DRIVE 
M5U91u4 300 Mil STORAGE MODULE DRIVE 
1~5U9105 .. 0 Mb STORAGE MODuLE DRIVE(2ND uNITl 
~15U910b bO Mil STORAGE MOOULE DRIVE(2ND vNITI 

* ktVI51UN HI~TORy; 
* * * * * 

KI;.V 
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DATE 
NuV 
DtC 
Fl;.b 

77 
77 
78 

PRERELEASE(SMTDSII 
JRIGINAL RELEASE 

* ***************************~******************************************** 
* * * * * * * * * * * * 

THI~ DUCUMENT AND THt INFORMATION CONTAINED 
THEKtlN IS CUNFIDENTIAL AND PROPRIETARY TO AND THE 
EXCLUSIVE PROPERlY OF HONEYWELL INFO~MATION 
SY~TlMS INC. IT S MADE AVAILABLE ONLY TO HONEy_ 
WELL AuTHQRI,ED RtCIPIENTS FOR THEIR USE SOLELY IN 
THE MAINTENANCE AND OPERATION OF HONEYWEll 
PkOOU(T~. THIS DOCUMENT AND INFORMATION MUST BF 
MAINTAINtD IN STRICTEST CONHDENCEl IT MU;>T NOT 
b~ ktPkUOUC~D IN WH~LE OR IN PAwT; AND IT SHAll 
NOT bE DlSCLuSED TO ANy OTHER PARTY WITHOvT THF 
PR!uR ~wlTTEN CONSENT JF HONEYWELL. 

* ***************************~******************************************** 
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1*********************************************************************** 
* * it 
it 
* * * it 
* it 
* * * * * it 
* it 

PROG~AM pR~PARATION: 

THt ROOT SOUKCE OF THIS PROGRAM! AFTER THE ADDITION OF APPROPRIATE 
TIT~~ AND END STATEMENTS. WAS PKgCESSEU BY THE HOST RESIDENT ASSEMB~ER 
To CRtATE EITHER SHORT OR ~ONG A DRtSS FORM (SAF OR LAF) OBJECT TEXT 
AND LlS.llNG. THE OBJECl TEXT wAS FURTHER PRuCESSED BY THE HOST RESIDE;NT 
LINKER USING IHE APPROPRIATE CONSO~E ZVSLIb LIBRARY TO CREATE A PUNCH 
SEGMtNT CONTA NING AN EXECUTABLE MODULE THE ASSEMBLY LISTING WAS 
AU(,MENll:.oJ WITH CHOSS REFERENCE DATA PLU! THI:'. ~OAD MAP FROM THE LINKER 
TO (REATt'. A ~IST SEGME~T. 

ROOT 
NAMt:. SMDX2 
DUCUMENT 60134667-002 

SAF 
SMDS2 
60134668-002 

~AF 

~MDL2 
60134669.002 

* pkOG~AM DI~TRIBUTION: 
* it 
it 
it 
it 
it 
it 
it 

* * it 

* it 
it 

* 

THE ELEMENTAkY ITEMS SUBMITTED TO THE T&V PKOGRAM DISTRIBUTION CENTER 
WERE THE; EKE~UTABLE ~INKED IMAGES ON DISKETTE OF SMDSZ AND SMDLZ, 
AND MAGNETIC TAPE IMAGES OF THE AUGMENTED LiSTINGS. 
REPRODUCTIONS OF THE E~ECUTABLE LINKED IMAGES MAy BF AS CARD DECKS 
OR AS MEMBER "SW"I"LW" OF A MULTIPLE MEMbER FILE. MOST FREQUENTLY 
IT ~ILL b~ FUUND AS MEMBER "Sw"I"LW" WITHIN FILE .PRO('FILE" OF A DISK­
ETTE VO~UME ENTITLED "DIAGS". 
DISTRIBUTION OF THE LISTINGS. WHICH SHOU~D bE AVAILABLE IF 
MAINTENANCE OR REPAIR IS TO BE PERFORMED. I~ NORMALLY MADE 
PldNTED COPY. 

ANY COMP~EX 
AS A 

it MAIN-M~MORY REQUlRtMENT: it 
it 
it THIS PRuGRAM REQUIRES 6K WORDS OF MAIN MEMOKY IN SAF MODE OR lZK WORDS 

IN LAF I',ODE. it 
***itit******it**it*****it****itit***itit*it**it*********it**it*******it**it********itit* 
* it 
* * it 
* * it 
* it 
it 
it 
* it 
* * it 
it 
it 
* it 
it 
* * * * it 
* it 
* 

uPERAT lON: 
LOAD THt:. PRO~RAM AND START (OR RESTART) AT ~OCATION 
0100 HEA IF A CONSO~E IS PRESENT. VERIFY ~ORRtCT 
PRUG~AM IDENTIFICATION FROM TH LISTING OF IHE 0 tOU1PM~NT BY CHANNEL NuMBER ANS ID·CODE. TH!S L ~TING WIL~ 
BE OMITTED ON RESTARTS. 
THE CONSOLE ~E;ARCH RULES AREj. FIND THE (ON~OLE WITH THE LOWEST CHANNEL 
NUMbEk CONNECTED THRU AN MD~ CONTROLLER IF THFRE IS NO CONSOLE ON AN 
MDC. THtN SEARCH FOR A TERMINAL wITH THE ~I~HEST CH'NNEL NUMBER ASSIGNED 
TO AN AC~A AUAPTER ON AN MLC CONTROLLER. IF NO ASYNC ADAPTER IS FOUND. 
THEN GO TO TNE FULL CONTROL PANEL. / 
THE;RE AKE THKEE CONSOLE CHANNE~ OPTIONS DET~RMINED BY THE VALUE OF LO­
CATION "lVSTTY". 
IF ZVsTTY EQUALS (0000), S~ARCH FOR A CONSO~E. 
IF 4ViTTY EQUALS (FFFF). ASSUME THERE IS NO CONSOLE 
IF lviTTY EQUALS NEITH~R (0000). NOR (FFFF), THEN IT 15 THE CONSOLE CHAN­
NEL NUMbER. NOTE; DEFAU~T IS TO SEARCH FuR A CONSOLE. 
ALL CON:'()~EI/O IS EVEr-. PARITY. IF CONSOLE IS ON MLC, IT MUST BE ASYNC 
AND THE bAUD RATE SET AT 1200 TO MATCH TH~ ~ROGRAM SUPPL ED RATE. iF IT 
IS NeCE~~ARY TO CHANGE THE PROGRAM ~AUD RATt:.. THEN THE NEW BAUD RATE 
CODE SHUU~D bE PUT INTJ LOCATION "ZVSBUD" IN HEX. THE TERMINAL BAUD RATE 
MUST BE SET TO MATCH THIS NEW BAUD RAT~. THE CORRECT HEX VALUE MAY BE 
OblAIN~u FROM THE FOLLOwING TAB~E. 

*-----------------~-------~-------.~-------------* * it * BAUD RATE TABLE * * it *-------------.-----------------------------------* it ACLA 1.0. (2118) (2110) (2108) 
it BAUv-RAT~ it !)O 0 1 

: d8 ~ ~ * 134 3- 4 
it 150 4 5 
it 200 5 --. 
it 300 6 6 * 600 7 7 * 900 8 * 1050 8 * 1200 9 * laliO 10 (AI it 2000 11 (b) * 2400 1Z Itl it 3600 * 4800 13 (0) 
it 1200 

: 1~~S8 

9 
10 (A) 

t 1 (B) 
2 (C) 

13 (D) 
14 (E) 
15 (F) 

it 
it 
it 
* it 

TO MAKE ANY OF TH~ ABOVE CHANGES, ~OAD AND HALT THE PROGRAM BEFORE EX­
eCUTION. IN~ERT CHANGE THEN EXECUTEo MEMOKY LOCATIONS OF "ZVSTTY" AND 
~~~~e~~"L~e~~~~ ~2~N~A~~ArA~AQ~4~N~ORFD~f~It~GON HOW TO LOAD THE TESTS. 

THE FOLLOwING IS A TYPICAL RESULT OF LOADIN~ THE PROGRAM 
it 
* it 
* * * * * * * * 

AND STARTING TO RUN. 
SMDx2 REV x. STORAGE 
ZViLIB REV. x.x· 
WDT 
CHAN DEVC 10 
0400 DSKT 2010 
0480 DSKT Z010 

MODULE T&D. MPI DD YY (.~. ,< .. 

/ 
I 

j' 

l 
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UOU.lo~ 
UUu16,; 
OUUl04 
OUuJ6; 
Ou016b 
OUUL07 
UU0160 
UU0169 
UU017U 
UOU J 1! 
UUU 17 <­
uUuJB 
OU0174 
uUOI7!> 
UUUJ7b 
UOUJ Tf 
OOO!7b 
OUU17\t 
OUul!JO 
00UL81. 
Ouulu<: 
uuOuJj 
00VJ84 
OUUJll~ 
O('OI8b 
OUOHn 
UUU j!HS 
UUUUl\t 
OUUJYU 
U0019J 
UU01Yl 
000193 
U00194 
uU019!:> 
UUOJ9b 
000197 
00019b 
OUU19':1 
UUU~OU 
OUU.:Ol 
UUO"Oi 
OUU"Oj 
OOU,,04 
OUO,O; 
UOU"Ub OuOt-O·, 
uOO"Oti 
OOU,O':/ 
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UUOdl 
UUOdt­
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OOOd,> 
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U()Ot-lb 
000.::17 
UUOdb 
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OUUUU 
UOOUJ 
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OuO.r::2!> 
OUO,20 
OuU.r::27 
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Ouu.::3, 

·000;!33 
UOO,,34 
000~3!> 
UUU.::3b 
uuOd7 
UUO'::3b 
OUU~3'i 
OUU;!4U 
UOO,,41 
OUO;!:4,; 
OUO~43 
OUO,44 
000l4!> 
UUO,,40 
UUO.::47 
OUO.:4b 
UUU,,49 
OUU~!>u 
000.:51 
00U.<5" 
OUO~!)3 
00U,54 
UOO,,5; 
OOO;:5b 
UuU.:57 
OUO<:51> 
UOO.<59 
000,6U 
U00<'.61 
000,,62 
OUO':63 
OOU<:64 
OOU~6!> 
OUOi66 
U00267 
00U;:61> 
OOO~6':1 
000;:7U 
OUO,71 
00027;: 
000273 
000n4 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

0500 CONS 2018 
1200 DISK 2361 
1280 DISK 2363 
058u CDR 2008 
MEMuRY LOW OOOOXXXX 
MlMU~Y HIGH 00001FFF 
REAu BUff ADDR(HEX); 
WRITE BUFF ADDR(HEX): 

32K 
XXXX 
XXXX 

THE FIR~T EXLCUTION OF THE PROGRAM WILL ASK THE QUESTION: 
POWER FREQ, HZ ?: 60 CIR (ON A 6/jO SYSTEM ONLY) 

RE5POND wITH THE POWER LINE FREQUENCY IN HERTZ. 
USUALLY 60 IN THE UNITED STATES AND ~o ELSEwHERE. THE 
PRO~RAM wILL THEN CALIBRATE THE CPU CLOCK A~AINST THE 
REAL-TIME-CLuCK. DEFAULT VALUE 15 60 HZ. wITH A 6/40, 
THI~ WUt.~TION wILL NOT BE ASKEO. 

THE PRO~RAM wILL THEN ASK: 
CHANNEL ?: 1200 C/k 

fIRM~ARE REV XX 
THE RL~PONSE SHOULD BE THE FOUR DIGIT HEX CHANNEL NUMbER ASSIGNEO 
TO ANY ~EVICL IN THE SJBSYSTEM. THE PROGRAM WILL USE 
THE CONTROLLER PORTION OF THE CHANNEL NUMBER TO ADDRE~S 
ALL uEVlttS. DEFAULT VALUE IS HEX 1200. 
THE A~OvE SEwUENCE WILL ONLY OCCUR ON THE FiRST START AFTER 
A fRESH LOAD OF THE PROGRAM. SUBSEQUENT RE~TARTS WILL START 
AT TEST ill01. 

* *********************************************************************** 
* * * * * * 

TEST DESCRIPTION: 
TEST 0101: LOGIC PLUG "0· IS INSTALLED IN THE DEVICF TO BE TESTED. 

IF THIS DEVICE IS OTHER THAN "0" SWAP SFLECTION PLUGS 
wlTH DEVICE "0". 

* * * * TEST uiOZ: 
* * * TEST 0,,00: 
* * * * TEST 0300: 
* 

THE DEVICE IS SELECTED AT LOGICAL ADUREss "0", THEN ATTEMPT 
TO ~ELECT WIT~ ADDRESS PLUG REMOVEO. 
kElI"STALL NOR~AL LUGIC 
ADDRESS. 

PLUG IN DEViCE AND SELECT AT THIS 

ALL COMBINATIONS OF BUS.OUT INFORMATION ARE wRAPPED 
bAC~ ON BUS-I~. SOLIO ERROR PRINTuUTS ARE ·TERMINATED 
bY THE "BREAK" KEY. 
CYCLE UP AND CYCLE DOWN SEQUENCES ARE EXERCISED. 

* TEST U400: RFU 
* * TEST O!>OO: RTZ SEQUENCES ARE TESTED. 
* * TEST 0001: 
* * * TEST Ob02: 
* * * TEST 0603: 
* * * * * TEST 0604: 
* * * * * TEST 0700: 
* * * *. 
* * TEST OllOO: 
* * TEST U':IOO: 
* * * TEST 1000: 
* 

UFF~ETS (+&-) ,ZERO SEEK 
AkE TESTED. 
SIN~LE TRACK SEEKS FROM 
RETURN ARE MONITORED. 

AND ILLEGAL SEEK opERATIONS 

o TO MAX. ~YLINDFR AND 

RANuOM SEEKS ARE TIMED FOR A MAXIMuM OF 10,000 
OPERATIONS. THE SEQUENCE MAy BE Tt.RMINATED AT 
ANY TIME BY HITTING THE "BREAK" KEY. THF AVER­
AGE SEEK TIME IS THEN CALCULATED. 
A DIRECT SEEK FROM 0 TO AN UPERATOR SELECTED CYL­
IND~R(UECIMAL) ANO RETURN IS MONITuREO. ·THE TEST 
MAY BE LOOPED AT THE OPERATORS DIStRETION AND TERM­
INATED BY THE "BREAK" kEY. 
MAXiMUM CYLINDER SEEKS ARE PERFORM~D FOR THE NUMBER 
OF UPERATOR SPECIFIED CYCLES(32K DtCIMAL MAX.) OR UNTIL 
TERMINATED BY THE ·B~EAK" KEY. MAX. FWO REV AND 
AVERAGe SEEK lIMES ARE DISPLAYED A~ AN AiD TO COURSE 

. VEtuClTY GAIN·ADJUSTMENT. .. _... . ...... . 

THI~ TEST IS NOT PERFORMEO ON LEVL 6. 
THE SECTOR COUNTER IS TESTED SEQUENTIALLY FROM 
SEelDR 0 TO SECTOR 63. 
wRITE P~OTECT FUNCTION IS ,HECKED. 

* TEST 100l: ·IF wRITE OPER~TIONS ARE PERMITTED ALL TRACKS ARE * FORMATTED ON AN OPERATOR SEL~CTED ~YLINDFR AFTER * CHECKING THE FORMAT INFORMAT ON, A WORSE CASE PATT-* ERN IS wRITTE~ ON AN OPERATO SELE~TEO RECORD ON ALL * TRA~KS AND THEN READ. ALL OPERATOR INPUTS ARE DECIMAL. * ~OLaD ERROR P~INTOUTS ARE TERMINATtD BY THE "BREAK" KEy. * THE LAST TRAC< NUMBER PRINTED IS THE CURRENT TRACK. 
***************************-******************************************** * tRROR REPORTING; * DET~CTEO ERRURS ARE REPORTED AS FOLLOWS; 
* * * * * * * * * * * * * * 

ERRuR DICTIONARY ENTRY XXXX <TAG AX IS yy, SB ZZ> 
YYYY TEST FAILED ********** 
REGISTER DUMP; 
B7 Bo B5 64 
B3 B2 81 I 
Rl R6 R5 R4 
R3 R2 Rl M 

THESE Rt:GISTt,RS WERE S'VED PRIOR TO ENTRy TO THE REPORTING ROUTINE. 
THE ERRuR REPORTING RETURN LOCATION Is CONTAINED IN 65. 
THE PROb~AM ~lLL THEN ~SK THE QUESTION "RESTART ,". REPLY IY) OR (N). 
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UUU<:15 
UUU.:16 
UUUL17 
UuOniJ 
uuu.:79 
Ouu.:8\) 
OUu<:8L 
Uuu'::8£ 
()uu.::8j 

* 
* * * * * * 

THE rROUbLE SHOOTING A~D REPAIR GUIDE (AV-OU26-015-N) CONTAINS 
THE FAULl DICTIONARy. REFERENCE TO THE DICTIONARY ENTRY 
INDI(ATE~ THE FAILED ORUIS) AND AN EXTENDED PROCEDURE 
wHERE A~PLICAbLE. ' 

* ********************************************************************** 

- - - ------- - --- ---- -,,----- -------~- --- ---

'"--,, 

I 
i 
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OULJ.::9u 
UUU,,9! 
000"9,, 
uuu.::93 
OUO.::94 
OUU,,<J~ 
OUU,,<Jb 
UuU,,<Jl 
OlJU,,9<> 
UUO,,9'1 
OU0300 
UUu;;o 1 
OU030, 
UUU303 
OUO.:lO" 
OUO.:lO~ 
UUO.;Oo 
UUOjOI 
OUU30b 
OuO::109 
Uuu:;lu 
lJulJ.:lll 
u()ujl£ 
uuO.;U 
UUU.:l14 
UUU.)l~ 
lJUU310 
lJuu.;l"I 
OuO.;l., 
uuu.:ll" 
UUU32lJ 
U()U.;21 
UUU.:l££ 
UUU;;2.:l 
UUUjZ" 
Uuu.;2~ 
UUlJ.;20 
OuU.:l27 
OUU.:l2b 
U0032 .. 
Ouu.)30 
UOU33l 
OUU33" 
uuO.;3j 
UUU::I34 

/**************************~******************************************** * STATUS wURI.IS: 
I> THI:. TwO STATuS WORDS HAVE THI:. FOLLOWING SIGIHFICANCF: 
* I> FIRST SIATUS wORD * biT STATUS 
* -------------------------* U KI:.AD~ * 1 ATTENTION * L UVERKUN@UNDI:.RRuN * .> vI:.VI~1:. FAULT 
* -------------------------* 4 KI:.AD I:.RROK * ~ I LLE"AL SI:.I:.K * 6 MISStD DATA SY~CH * 1 UNSU~CES5FUL SEARCH 
* -------------------------I> b MISSING CLOCK PULSE * 9 SUCCtSSFUL RECJVERY * lu KFU * 11 NFU 
* -------------------------* lL CORRtCTED MEMO~Y ERROR * 13 NON-txlSTANT RESOURCE ERROR * 14 bUS PARITY ERRJR * 15 UNCOKKI:.CTED ME~ORY I:.RROR 
* * * * * * * * * * * * * * * * * * * * * * * * * 

Sl:.eONU ~TATU~ WORD 
bIT ~TATU~ -------------------------u CORRtCTED RI:.AD ERROR 

1 ~UCCtSSFUL RETRY 
~ UVERKUN/UNDI:.RRUN RECOVERY 
3 UI:.VI~1:. SEIZI:.D 
4 
~ 
b 
7 

vl:.vIll:. RESERVI:.D 
NFU 
NFU 
kFU 

b NO HtAD SI:.LECT 
9 wkITt FAULT 

lU (w+RIOFF (YL 
11 w.R ~AULT -------------------------1" VOLTAGE FAULT 
13 HEAD SI:.LECT FAULT 
14 SEEK ERROR 
15 wRITt PROTECTED 



uuUj3:' 
vuU.:l3" 
uuu;l37 
uU\.d3" 
UUU;l3'1 
lJuU:;4U 
lJulJj41 
UlJU;l4" 
UUU.:l4;l 
UUU.:l4<t 
UVU;l4~ 
lJVV34b 
UUU;l47 
Uuu::;<t" 
VUU.:l4<; 
UuUj5u 
lJuU351 
uUUJ~" 
uU{Jj,::; 
UlJU;l5<t 
uuu?5~ 
lJUU.:l5u 
lJUlJj~7 
UUUj,,, 
LHJUj~~ 
{,lJUjbU 
UUU.:lbJ. 
UVUib" 
UUlJ.:lb3 
UlJU3b .. 
UUV;lb~ 
UuU.:l6u 
UUVjb7 
UUUJ6u 
UU<.Ub'l 
ulJVjllJ 
ulJV37 1 
UUVJ"f" 
UUU,,7i 
lJUU314 
uuUJl:, 
UUUJ7b 
VUU.:l71 
lJUUJ70 
UUUJ7'J 
UUV38u 
UUU.:l8l 
UUU3tj" 
UUU3S3 

PAGt::. 6 

/**************************~******************************************* 
* bUS-IN bYT~5 RE~OkTt:.D AS "IS" ~ "SB". 
: TMt:. bUS IN cYTES HAVE THE OLLOwING SIGNIFICANCE: 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

TA<:' 1 bYTE. 
bl T STAfuS 
0-7 bUS-uuT BITS WRAPPE.D ON BUS-IN 

TAC, 2 bYlE. 
biT STAIUS 
-u----Nu-H~AD-5ELEcT-----

1 wRITt. FAULT 
2 (w+R) OFF CYL. 
3 w.R FAULT -------------------------
4 VOLTAbE. FAULT 
5 HEAD SE.LElT FAuLT 
b SEEK ERROR 
7 wRITt. PROTE.CT£D 

T AC, 3 bYTt:. 
biT 5TA"IUS 
o START 
J. SPEEI,i 
" LUAD*+RTl* 
3 UlbIl FAULT --------------------.----
4 Ht:.AD~ LOADED 
5 SLOPt. 
b fINt:. 
"7 HFU 

TA(; ~ bYTt:. 
bl T STA1US 
0-7 HPS (,.OUNTt:.R 

* *********************************************************************** 
* * ~LA(' 
* * * * 

!:lIT 
oil 
tlll 
bll 
L> II 

15 - pASS INDICATOR 
14 - bYPASS INDICATOR 
13 - 10 MS TIME INDICATOR 
it : fr~~R5a~~R~~g~CATOR 

o 
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uUU41" 

l;uU413 
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uuU .. lo 

UI;U417 

UUU41b 
uuu .. 19 
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uuu .. .il 

UUI;42j 
1;00424 
uuu425 
UUU .. Zb 
UuU .. Zl 
UUU .. "/i 
UUU42'7 
UUu43u 
UUU431 
UUU43i 
OUU433" 
UUU434 
UuO .. 3~ 
UU043b 
OUu4rl 
UUU .. 3b 
UuU .. 3'7 
UUU .. 4U 
UOU441 
UUU44, 
UUU44j 
UUU .. 44 
UUU44~ 
UU0440 
UUU441 
UUU44ti 
UUU449 
UuU45u 
Ou0451 
UUU45.: 
uuU .. 53 
00U .. 54 
000455 
OUU450 
OuU .. 5., 

OOU .. !'>/i 
UUU459 
UUU46U 
OU0461 

l.dUl 
1.1u;l 
01u~ 
vlUb 
01U I 
VIU'i 
1.IUA 
l.dUL 
vlU,­
vluf 
V 111 
l;lU 

Ull~ 
1.11l> 
u11d 
lillA 
ld lu 
I; IIU 
ul1~ 
01.:1 

0U3 
UU .. 

ldio 
0Ua 
ullA 
UULl 

1;12L 
Uld: 
UUO 
U 131 
1;13<: 
1;133 

u13~ 
UI.H 
ul.:l9 
1;13A 

1;130 
013t.l 
u13F 
U140 
U141 
1;14" 
UI43 
u14 .. 

vl .. o 
V14d 
V14A 
u14b 

vl4C 
1;14t: 
1;1~U 
Ul~l 

0,5': 
0154 
[;150 
Ui?Il 
Ul~A 
ulS( 

U15Ll 
u15f 
0101 
01b3 

U 1 .,-, 
0179 

Ul7A 
li17C 
017t: 

f jjCU uUO::! 
u3bU UOOO 
UftlU 
u~fu 
tl2bU u~C3 
UUI;,c 
U~uO uIL" 
tl2tJU U~C3 
UUUl 
u~uv Ul7A 
CCau UUOU 
(ftlU uFO 

b7?6 
Ftluu ufCl 
fAUO u~C9 
tlf:.l..>o 
t:.AUu uFC1 
tfu(; uf-C6 
t-Fuu U~Cb 
I:.Cbu U~Cb 

~Cli4 
u3tlu utl:2 

~bCU uu03 
U3bU uOOU 
OFtlU 
lltltJ 

ftlCO OOld 
1)3tJO UUUU 
OftlU 
UrCA 
~C1..>6 
1)3tll) Utl:.2 

FbCU uUU3 
1)31l0 OOUO 
UFtlU 
11C9 
t'bCo uuU3 
1..>31l0 OOOU 
uFbO 
OFCA 
tlC51 
1J2lil 
200u 
U5UU 015'< 

FbCu UU03 
1..>3bO UOOO 
uFIlU 
llbO 

fbCO OU03 
1..>3bO UOOO 
uFllu 
OH.>l 

'7111l0 vIS!) 
9fllU IliA 
9btlU 1217 
9FbU UUOF 
IJE7U bouF 
UUuO 

9bllU OI:.OF 
"FIlU lZOI: 
9bbU 12ub 
9FI:!O OOUS 

980U uFDl 
IFOz 
11:.01 
9FUO ooou 
9Fuu OUUU 
ijllDl 
2C05 
AFUU UuOU 
1)3bO Ot26 
uOu5 
OOOU 
uFbO 0174 

tl900 OFO 
uOOl 

fBCO OOO~ 
0380 0000 
OFIIU 

x 
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1*********************************************************************** LLkU I:.i>lU !I> 
XLu~ LHI~AL.lHKTCl.lHRTCC.ZHRrCL.lHN1SA.LV$HR,lHTHI5.ZHCOMM,ZV$~KF 
XLUC iV$~Vl.lV$SV2.lV$FRb,ZHIAFb'ZV$LR 

*****************~******************************************************* STARl l:.uU LI:.Ru+X' 100' 

* 
Uk(J STA,d 

CL 
CALL 

Lb 

btll 
Lb 

bbT 
Lvtl 
STb 
t.IJU 
LL 
LUI-< 
Aul) 
LAU 
AI)l) 
Sll-< 
STi< 
Ll)u 
Lull 
LU~ 
LI,J 
LALL 

CALL 

CALL 

STS 
LLl 

~tlT 
CALL 

CALL 

<(J0t'LAIj,:L'0002' 

<MOuUH 
<(JOt-LAG,:Z'OOOl' 

<MOuUC. 
:l>b4,<lV$LI-< 
$b4,<KKPl 
:j,B4 
:$Ro 
:»R7,<KKPT+$AF-l 
~R7.<LEN(JTH 
:$Ro 
!l>Rb,<KKPT 
:»Rb,<JJPT 
:l>R7,<JJPT+$AF-l 
:l>b6,<JJPT 
:ol::lb 
$fj7,:$tl4 
$BS,<LN(JASC 
LV$l.ZV$TC,MS~bUF 

LV$I.LNGAD+$AF-l 

LV$1,LNGAD+$AF-1 

=$Rl 
:$Rlt:Z'2000' 

<LEI/X 
ZV$l.lll$WC,MS~TC 

LV$lD,IHCHl 

PRINT TilLE AND RESOURCf:.S 

DEVICE ON LINt:. YET 1 

RESTART TEST 

BYPASS THE FO~LOWING, DONE ALREADy 
LUAU LOw MtMOi<Y ADDRESS 
RBUFF PTN 

LOW MEMORY 
ADD BUfF LI:.NGIH 

LOAU wtlUFF ADvRESS 

GET RbUF ADDRLSS 
ASCII CONVtRS10N 
READ bUFFER 

ADDRESS 

GET wbUF ADDR~SS 
ASCII CONVI:.RS10N 
WR ITE tlUFFER 

ADDRESS 

XTAL 'LOCK 1 

PRINT RTC QUE~TION 

GET RT' FREQU~NCY (DEFAULT: 601 

*- - - - - - - - .. - - - - ... - - - - - - -* 51:.T UP fOR ~uRMAL RUNNING AT LEVEL IS 
* Ltvx 

* 

LAb 
STb 
LAb 
STtl 
LtV 
HLT 

$b1,<LEV-1S 
$l::ll.<SA15P 
$l::ll,<SAl!:>DV 
$Bl.<lHlSAZ+l~*$AF 
=l'ljOOO'+l!'> 

*"NOv.-AT LI/L 
* LI:.V-l~ LAb $b1,<RTCFC 

STb $B1.<SA5P 
LAb $Bl,<SA5DV 
STb $Bl,<lHISAZ+5~$AF 

*- - - - - - - - - - - - -* CALIbRATE CPU CLOCK AGAINST RTC 
* LUI-< 

MLV 
ADv 
STR 
STI-< 
Dt::C 
LOll 
STR 
LNJ 
RTCF 
HLT 

$Rl,<RTCHl 
$Rl,:2 
$R 1,: 1 
$Rl,<ZHRTCI 
$Rl.<ZHRTCC 
;$R1 
$R2,:5 
$R2,<ZHRTCL 
$B5.<SYNCH 

B <$-1 

CONTINUE AFTEI-< SUSPFND TO LEV 15 

NORMAL SAVE AI-<EA 
ISA1S 
SUSPEND TO LEvEL 1s 

- - - - - - - -- -. - -
GET RTC FREQ 

INITIAL VALUE OF RTC 
CURRENT VALUE OF RTC 
SET $Rl FOR N~XT TICK 

SET RTC TO RUPT AT LVL 5 
CAtIBRATE 
~hTR~~N'" RUPT 

********************~*************************************************** * TIMINb LOOP SHOULD NOW BE CALIBRATED 
* Rf:.SUME LbT <GOfLA(J,:Z'OOOl' SET Rf:.START F~AG 

* * NOW DO MOOt:: I, CONFIGURE CHANNEL NUMBERS 
* MOUEIC. CALL ZV$T.ZV$QC.MSCHAN ASK QUESTION "CHAN 11" 
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00046.: 

OU046:! 
OUU464 
OUU46:;, 
0U0460 
UUO .. 61 
OUO .. 611 
OUU .. 69 
UUO .. 1U 
UUU411 
UUU4-7;: 
U(J{.J4 7 ~ 
OU047 .. 
(Juu .. 75 
00047b 
uou .. n 
uuu .. 1" 

UU(J47" 
OUO .. tlU 
Ouu4B1 
OUU48.1 
oou .. S:l 
OUU .. il4 
O()O .. il~ 
UUU48b 
uu0481 
OUU480 
U0U48'1 
uuu .. \!U 
UUU .. 91 
UUU49.: 
Uvu4'13 
UUU494 
000 .. '1~ 
OuU"90 
uuU .. 97 
OUU49" 
UU049" 
uuu~Uu 
UUO~01 

UUU~O" 
ouu~O:; 

U0U!>0 .. 
uuu?O? 
UUU,Ub 
UUU~O-I 

liUU~U\i 
uuu?lu 
LiUU:, lJ. 
uLiu~l.: 
li()O~l.-J 
uuo!>l .. 
uuU?I!> 
uOu!>lo 
"vu~lI 

-UU05 n,-­
Uuu~l\l 

Ul'O:,2u 
UUO~21 
uliO!>2': 
uUli?2;l 
Ou0~2 .. 
ulJu~2~ 
UUU!>2e 
uuu:,21 
OuO!>2" 
Ouu~2 .. 
OUO:'3U 
uOu~31 
uuu~3<­
uuu~3,j 
uuu:'3 .. 
uuu~3!> 

uuu:,3t> 
uuO!)37 
u(;U:,3" 
UUU!)3':1 
UUU!>4U 
uUU~4i 

IJ17F 

~t~~ 
u184 
o Ill!;> 
GIlle 
(Jltlb 
liltlA 
018( 
Ulll\) 
1.1 1 lit:. 
Oltlf 

ul91 
Ul':l:! 
ul'-i~ 
ul':l7 
Ul9':1 
ul'-iA 
ul'1( 

019L 
0191' 
UlA! 
U!A3 
UIA4 
UIA5 
ulAb 
U1Ad 
uIM 
uIA( 
ulAE 
uibU 
Ulll" 
U1LJ4 
UII::)~ 

ulo7 
Ulb9 
ulbu 
UIbl) 
Ulo~ 

U!b~ 
OIU 
(,1l3 
UiC4 
IJIC, 
uIC7 
ld(ti 
UleA 
(,llOj 
Ollv 
UlU 
UIU1 
U !i.Jj 
UlU .. 
U J.I)~ 
U1U7 
ulU,; 
ulu" 
IJ1Vb 
ulVv 
U 11)1-' 
ulU 

lill:.<-
1JH.4 
ldLe 
VlLI> 
0lt.A 
Ullu 
u!t:v 
ult:.f 
uln 
ulf-3 
ulf-5 
UIF7 
ult'\! 
ulFb 
ulf-u 
OlrL 

1194 

HKu 0003 
_~3tlU 0000 
uF80 
llF5 
9tlOO llF~ 
9btlO UF6 
Ab8u IlOA 
'.IAn 
fEOU 
"l)~2 
u20u U18C 

9bbO Ide 
9FtlO uOOO 
9FtlO lllC 
1l1l00 uFO 
U002 
AbllO U1Dl) 
AF80 0000 

lCFe 
Atllu uFb9 
AAtlO 12Ul 
OlbU 
tl755 
tl055 
ooou 1.Wl 
U7tlO 01A5 
UFlO 01'64 
v570 FFFO 
U970 2360 
U911U Ulb5 
890U OFC3 
0002 
17bO 01'11' 

"bbO OEOI 
';fllO 0000 
b2!iU uf C3 
0002 
O~OO 

HlCu 0003 
D3tlO 0000 
UFtiO 
ll':lC 
OFbO ulOO 
tl051 
OUOO 1.200 
U7FiJ 
':15'70 OUFF 
9fOu uFE'! 
rbCO 00u3 
l)3tlU 0000 
UFtlu 
1(J45 

fbeo OU03 
U3bO UOOO 
OF!!u 
uF17 
uFtlu 020i) 

9880 ul05 
'ir!!U 1222 
uOUj 

9i3bO 0~01 
9~lllJ (JUOU 
dOUU llF3 
~¥~t llFb 
lUJU uFC7 
lCbO OFCb 
':Ibllu l~Ou 
9rliu UU()~ 
9blW U 1 FF 
':I~8U 1ilA 
<jBbu 1217 
"FtlO OOOF 
&l7u bOOF 
0000 
UHf-

fbCU 
u3,,0 
UI-tlO 
HC!> 
U31lU 
UOOU 
u20U 
OOUU 
uFff 
OftJO 

0003 
0000 

OOOb 

Of-87 

l\ 

l\ 

l\ 

1 

CALL 

LOR 
LAb 
LAo 

MODEIA SkM 

* * 

CMb 
bL 

lVUH,CHAN 

$Rl,eCHAN 
$ol,clOkEAD 
$BZ,eCHANZ 
$Rl,+iBl,;Z'FEOO' 

~~b0tt~Z 

GET CHANNEL (vEFAULT = 1Z001 

GET CHAN NO. 
START OF CHANNELS TABLE 
END OF CHANNELS TABI.E 
CONF I (jURE CHAI~ 

CHECK IF END uF TARLE 
LOOP BACK, NOT DONE 

* NOw CH~CK THAT ~EVICE ADAPTER IS ON LINE BY 
* CHECKING r~ CODES, BUT FIRST SET UP FOR NON~EX1STANT DFVICE 
* TRAP. 
* LAb iol,eTSAl 

STb ~BI,eLHNTSA 
STb $81,eTSAl SO wE DON'T Gt.T TSA FULL RUPT 
L6F eGOrLAG.::Z'0002' WILL'SET IF GuOD 10 FOUND 

* 
LAb $BZ,eMODEIF TRAp HANDLER 
STb $BZ,eZHTH15 STORE IN TRAP 15 VECTOR 
LLiV $Rl,::-4 

MODElo LDk $RZ,eDR!VEO+4.$RI GET DEVICE ADDRESS 
SkM $RZ,eIN DEN,::Z'0180' SET UP NPuT 10 

CL =iR!> 
MO~EIC IU ::iR:"eINIDEN GH W IN R5 

MOulIE 
it- -

tliUF eMOuEiC 
STR $R5,eDEVID+4.$Rl 
AND $k5,=Z'FFFO' 
CMN $R5,=Z'Z360' 
tiNt: eMOuE a: 

STORE LlEVI<.E to 
CHECK ID (R5) 

LoT eGOfLAG,::Z'0002' SET FLAG, ID uK 
blNe $Rl,cMODEIB TRY NEXT ADDRt.SS - - - - - - - - -- - - - - - - - - - - - -

it ALL ~uuk D~VIC~ ADDRESSES CHECKED, TEST THE FLAG 
* LAB 

STb 
Ld 
bbr 
CALL 

b 
Iv 
bluf 
AND 
STR 
(ALL 

l.ALL 

$bl,eTHI~ SET UP FOR FUTU~E~ •• 
$bl,eZHTH15 ••• MISSING RE~OUR~F TRAPS. 
eGOFLAG,::l'o002' 
>+$A 
lV$r.ZV$Tc,MS~D 

eSTART 
=$Rl,eINFwRV 
>-$A 
$Rl,::X'FF' 
!l>Rl,cTEMPA 
LV$I.ZViTe,MSFWkV 

LViIH,TEMPA 

FLAG OK, CONTLNUE 
NO DEVICE THl~ CHANNEL 

WROi'lG CHANNEL 
GET F/W HEV 

FIRMWARE REV MSG 

CONVERT TO PR~NT ASCII 

b eTO!Ol GO TO 1ST TEST 
*- -MOuEIF LAb $61,eMODEIE 

STB $61,eTSAIP 
kIT RETURN F~OM TKAP 

***************************~******************************************; * RESTORE TkAPS 
* MOvElH LAb 

Sfb 
lu 

b!U~ 
LVI::) 
LVI::) 
LAb 
5Tb 
LAI::) 
SIll 
LAb 
!oTb 
LC::V 
HLT 

$bl,eTH15 
$Eil'e-ZIHH15 
eIN.:.bDC,eOTCONT 

>-$" 
.'bB4,eKKPT 
$b6,cJJPT 
!l>bl,eSA5[)V 
$Bl,eLHISAZ+5*$AF 
$bl,eRESTRT 
$Bl,eSA15P 
$bl,<SA}5DV 
$bl,eZH SAZ+15*$AF 
=Z'tlOOO'+15 

M 155 It,G R~SOyKCE TR!lP 
I N IT I AL I ZED 

RESET RBUFF PvlNTcR 
RESET WBUFF PUINTER 
SET RTC LEVEL 

SET NORMAL RU~NING LEVEL 

b >$-1. 
*********~*****************~************************************************* 
* ALL NOw IN!TIALiZED 
* kE,STRT CALL 

$A 

LN.J 
Dl. 
i.JC 
HLT 
b 
b 

lVil.lV$QC,MSASTR 

ib5,eYSNO 
e+$A 
eT0101 
>-$A 
cPCh 

RESTART ? 
'N' Rt.PLY 
• Y' REPLY 
FREEZE. HERE 

XXXXXXXXDEbuG TOOL 

o 

( '" -, 



UUO:'4l 
OUO:'4'; 
UOu,44 
UUU:'4' 
u0u:>40 
UOU,47 
UOO,4b 
UUu:'4" 
UUU,~u 
UOO,5i. 
Uuo,5" 
Uuu,53 
UUU:.54 

OuO,5, 
UUU,56 
OUO,57 

uuu:'5,; 

OUO:'6U 
OOO:'bi. 
OOO:>b, 
Ouu,bJ 
OUu,b4 
OOU,b, 
UUU,bo 
UUu,b1 
UuU,6,; 
UOlJ,6'i 
UuO,7u 

00U!:>7J. 
000,7, 
000,73 
UOlJ574 
00u!:>7:. 
Ou057D 

UOU:;TI 

uuO,l" 

UlJlJ!>79 
OOO!:>8U 
UOU!:>8. 
oou,O .. 
UUU,iJ3 
00U'84 
UOO,b:> 
OuU,80 
OUU,87 
UOU,8b 
UUO,S'1 
OuU,9U 
00U!:>9L 
UOU,9.:: 
OUO,9j 
00U,94 
UUO,9, 
U005'>o 
000:>9l 
OuO!:>,>u 
000,9'> 
(JuOoOu 
UOOoOl 
O(;U"O" 
OUUoOj 
UUOo04 
U(;UoO, 

UUUoOo 

OOUbOI 
OOObOb 
UUU"O'1 
OOUolu 

UOUol1 
UvOolL 

U20U 
ulO~ 
udl 
ud3 
uns 
(dol. I 
ud'i 
LdA 
udC 

udt. 
ono 
ull, 
va3 
(;lZ4 
UlLb 
0Ub 
lJ22" 
0.i,A 
vae 
OUI:. 
U22f 
v;Uu 
023~ 
UZ3::l 
Ul3,+ 
U,,3b 
u231i 
udA 
udl 
li.i::lt. 
ul3~ 
U,,4L 
Ll4::l 
U,,4'+ 
Ul4, 
Ol40 
U247 
U<;4'i 

b -roo OFC2 
87(;0 OfC! 
b700 UfAC 
9iJ70 OlDl 
9FOO ofEb 
b2bO OFC5 
0001 
OSOu 0~38 
u3iJU OlblJ 

fd(u 0003 
u3iJu UOOO 
UFBu 
10'>tl 

fBCO 0003 
ldtlU 0000 
UFBli 
uFAl 
fb(v u003 
0380 0000 
Of-Bu 
10EOA 
03Bu OuOb 
onA 
0234 
biJOu OFAl 
D3bu uoF5 
A8UU OFFb 
AfUu OFE7 
1)3bU u(50 
I)OUU 
9&UU UFt.7 
b'>OO Of-e< 
Uoul 
u:.uu 
,,)9:'2 
U9iJO 
u3bU 0(85 
Ul(JZ 

Ui4A fuCu 0003 
Ol4L LJ3bU uOOU 
li24t:. OFbO 
U,,4f- 115b 

u.150 U",.( 
UZ'4 
u<::5!:> 

L250 
v,,5b 
0~'A 
0"!;>I.l 
0~5L 
U£~t:. 
UL'~ 
v~ou 
0.(0£ 
U;U.d 
u"o'+ 
UibO 
0t:.bl 
U.,09 

V~bA 
V20l 
Libt. 
vZ1u 0" 72. 0274 

U.,lb 
vniJ 
0nA 
L£lu 

0d'-
0in:. 
U2bU 
U2bl 
U~bi 
U"b4 
O"b~ 

Vibb 
U2bd 
u2bA 
0;:bo 
v2bL 

v'(bU 
V':bf' 
u,,'>l 
vi")" 

Hllu 0003 
O::lbu uUOU 
OFbO 
OFAl 
fb(U u003 
U3bO uOUU 
Ofbu 
lOLA 
lJ3bU OLJUb 
U25b 
u2bU 
OFtlu u23iJ 
9,,)'2 
0'>00 
u3tlO Ul85 
ulUb 
U3bO O([)D 
0101 

b7UO Of(.1 
b10U uFO 
li1uO of-II( 
9b7U u102 
9FOu OFlt> 
U3tHJ OCbU 

ftlCU 0003 
u3tlo 0000 
OFbO 
103b 
FblO OU03 
l.>3tlU uoou 
UftlU 
ufAl 
98UO uFAl 
1042 
l'>UO 

FilLO OU03 
03bu UoOO 
OfbO 
L042 
vFfO 

t'bLO uu03 
LJ3bU 0000 
uf-bu 
IOU 

x 

T 

T 

x 
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1********************************************************************** * TEST 01uO ~t.LE(TION TEOST PART I 
* *---------------------------.--------------------------------------------* TEST 0101 otvICt. 0 
* * 10lDl ll.. 

(I.. 
(L 
LUk 
STR 
Ltl 

btlT 
LI~J 
lALL 

lALL 

T01018 CALL 

T0101A 

$A 

<FLA(' 
<ERf-L 
<Ell IE 
:r.Rl.=Z'OIOI' 
:oRl,<TEST 
<IPfL.=X'l' 

<TOI01A 
:065.<TDST 
ZVST.ZVSTC.MS1LP 

ZVSIH.6lTEO 

lVS[.ZV:oTC.MSDONE 

:r.65.<YSNO 
<T01016 
<S+:..AF 
$R3.<l:lITE 
:Io65.«D(l1 
SR2.<X-FFFF 
:..R2.<TEMPA 
SI:l5,<TAGI 
Z'DuOO' 
sRl.<TEMPA 
<FLAC,,=Z'OOOI' 

>+Stl 
SIB ,:sR2 
>+SA 
SEl5,<TDEOR 
Z'0102' 
lVSf.ZVSTC.MSRLP 

CALL lVSfH,dlTE 

T010lC lALL 

Sl:l 

$C 

* 

LI~J 
U( 
Dl 
b 
(Mk 
I:)t:. 
LNJ 
lJC 
LI~-, 
DC. 

ZVS1.2VSTC.MS~ONE 

SB5.<Y!)NO 
<T010IC 
<s+:oM 
<TO lOlA 
:r.RI,=:r.H2 
>+~H. 
$B5.<TDEOk 
L'OlOb' 
$b5.<TlnE 
l'O!Ol' 

CLEAR EORHOR FLAG 
SET DEVI<.E 0 

LOAD TEST NUMu 
INHIBIT PRINT? 

'START TEST' 
INSTALL LOGIC PLUG 

GET DRIVE NUMuER 

'Y' WHEON DONEO 

'N' REPLY 
'Y' REPLY 
INDEOX ~ET TO uEVICE NUMbER 
SET CHANNELS fOR CURRENT DEOVICE5 

MAKl TEMPA U~lQUE 
TAG (ODE IN 
GET 6US IN DAtA 
1ST PASS DONI, 

PLUG MISSING 
BUS IN CHANGE v? 
YES- DEOvlCE ~AS SELFCTED 
ERROR 
MODULE NOT SEOI..ECTED 
REMoVt PLUG 

'Y' WHEN DONE 

'N' RtPLY 
'Y' REPLY 
2ND PASS 
6US IN CHAN(,lu 1 
SHOULD NOT (HANGE 

~~gU~~s~DDRES~ FAULT 
NUMB 0101 

* ************************************************************************* * TEST 0100 ~t.LEcrION TEST PART 2 
* * *-----------------------------------------------------------------------r 1£S1 010~ ul:.VICtN-
* * T0102 

Sb 

(L 
lL 
(I.. 

~¥~ 
LNJ 
CALL 

CALL 

I..lJt< 
:'Uk 
tlEL 
(AI..L 

tl 
CALL 

<FLA(, 
<ER~L 
<61 fE 
:..R1,=Z'0102' 
!l>RI,<lEST 
$B5,<TOST 
ZV$l.ZV$QC,MSDVNO 

$Rl,<blTE:-
$Rl.2 
$R1,>+$8 
LV$T.LV$QC.MS~LNK 

>-SA 
lVST.ZVSQl.MSDVID 

CLEAR lHHOR F~A(' 
DEFAULT IS DEvICE 0 
LOAu TEST NUMu 
'START TEST' 
ASK FOR DRIVE:- NUMB 

INPUT DRIVl NvMB 

GET OEV NUMI:! 
DUMP 0->3 
DEV NUMb 0 -> 3 
? 

RETRY 
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UOUel.:! O~9.:! UFIIU b >+$1;; 
uuubl .. TU102A (ALL LV$T.LV$~C,MSaLNK ? \tORONG INPUT 

U;:<;" fbLU UUU~ 

0 \JZ\/b U311U 0000 1. 
U,,<;I;S OFbO 
v'-'i\/ 10,,2 

O\Jubl~ $[, (ALL LVUHtlDEN INPUT OEVl(.E ID 
v<:9A FoLO UOO~ 
li29L U380 0000 
v291:. UrbO 
OdF OFL4 

OUlitJl0 02 AU 9110U OFL4 LUR $1<1,<1010'" GET MOOEL 
OU0tJl1 u"A.< lAbO Ut94 bLEZ :i>Rl,<10102A WRONG MODEL 
uuublu lilA4 9<;7U n63 LMK $l<l,=Z'2363' 
uuubh UZAo 03U0 UZ94 jj" <T01U2A TOO 8IG 
Ouvt..tO UlAu <;97U 2360 (MR $Rl,=Z'2360' 
OUUt..2! U2AA 0<;80 bj\jE >+$1'1 
UOOeZ" 0,-Ao 9/jIU UUOO liil< $R1,=Z'OOOO' LOAD DEVICE 11) FOR 40 Mb 
li00b2j 0"AU 9<;70 2361 :OA ll~k $Rl,=2'2361' 
UliOo"" 0iAf U98U T oM, >+$A 
OUlJb2~ UtbU <;1I7u oUOO Lui< $Rl '=fIlOOO' ID FOR 80 MB 
UU0e2b u<:ot: 997u 2362 $A (Mf< $Rl,= '236Z' 
00v627 UZtl .. 09/j0 bNE >+$A 
UUU02t> U'<b!:> 9117u 400U LliR $f<l,=Z'4000' ID FOR 150 Mb 
00062\1 O<:tH 9970 2363 $A LMR $Rl,=Z'2363' 
OU003I.J vZLl\/ 09bO bNE >+$A 
OVU03! UZbA 987u LUOO LUR $Rl,=Z'COoo' 12 FOR 300 MB 
00U03.: V"b( 112Ul $A LI::i =$R Lt =Z' 3FFF' VALID ID 

OZou 3FH 
OUv,,3j 02bt:. O~lJO 0294 btlT <T0102A 
OUOt,3 .. OZlO 9FOU uFC4 5TI< $Rl-1<!DE" ID~N OK, STORt:. IT Ouv03, CALL ZV$ • V,TC.MSILP N TALL LOGIC PLUG 

UZL" 'f l:lCu 0003 
UiL4 U3blJ OUOU 
O'-Lo ol'I:IU 
0~C/ 1090 

VUOo3b (ALL ZV$IH.BlTE (URRENT DRIVE 
v<::Cb FbLO OuO:; 
V,,(A U3bU 0000 1\ 
vZ(L OfllO 
lJ2LU OFAL 

OUU037 T01U2C (ALL LV$f.ZV$T(.MSDONE 'Y' WHtN DONE 
Uzlt:; I'blO V003 
U.<UO (;380 0000 1\ 
v"liZ UFIIO 
0,ill:l 1 o I:. A 

OVU03b O"U" D380 Ol>Ut\ Lf'lJ :ob5,<YSNO 
000"3,, vZDb U2Lt:; Ul <TOI02C 'N' REPLY 
OUU64V v.!.iJf OZUt! l>l <$+$AF 'Y' REPLY 
OUU,,41 vd)ti UIIUO vFAl LUK $R3,<6lTt: SET ~NllEX TO uEVICF 
UUOb4.: O"UA U380 uuF5 LNJ $b5,«DCH SlOT HANS FOR Hi I S DEV 
00v043 0.:ul bA80 Od:~ 5RM $R3.<TOI02b.=l'0003' IN TAG COMMA No.1 

O.!.Ut:; uoo:; 
000b44 O<:uf AbUO OFFo $b L!JR $R2,<X-FFFF 
OU004, u"u AFUO uru STK $R2.<TEMPA INITIALIZE 

,.f' '~'h UOOb40 U.<t:;3 U3bO Ul50 LNJ $B5.<TAGI 
lJUOt,4·f 0.i.!:.5 UOOU 101026 ll( ,!'DOOO' TAG COMMAND " .. 

OUUt>4o 02Eb 911UO UFU LUK $R1.<TEMPA GET Bu!) IN DATA -iF UUUb49 02108 9952 lMR $R1.=$R2 ALL F'S MEANS NO TRANSFER 
OuOl:>5u lJ~t9 098lJ bNE >+$A OK 
UOOt..51 U.<t:A D38U ULIl5 LNJ $B5.<TDtf< 
OUOoS.: uzt:;e 0108 li( ,:'0108' MODuLE. NOT SE.LECTED 
UUUb53 U.<t:.LJ 9bVU Of(4 M XOR $Rl.<lDEN 
00U1:>5" UZU· 82l>1 Lo =$Rl.=Z'EOOO' TEST 10 BITS 

0ZF-U EOOU 
ouut>S, 021'1 05BU T btlF >+$A OK 
UOub5b u"fZ l.J3tlO ULII5 LNJ $B5,<TDI:.R 
OU0057 v2f4 011 .. Dl l'OU4' WRONG ID 
UUOb5<i uz~, \1800 OfE7 $A LDi< $Rlt<TEMPA GET BUS IN AGAlj\j 
OUU059 uzF7 10411 SUR $R108 GET DEV NUMb 
UUU66U v2fb 96UO OFAL XUI< $Rlt<BITI: AND COMPARE WITH SFLEcTED 
OUOb61 lJZfA 82lil Lb =$Rlt=Z'OOOF' 

u,I't.l ooor 
UvU66" u2~L 05blJ T btlf >+$1-\ OK 
00Ut,63 uzFu li3bO oell~ LNJ $85.<TDER 
OUlJb64 U2FF ullb IK l'0116' ADDROSS ERROR 
00U06, U:;OO U380 vlDD $A LI'lJ :l>65,<TDTE END F TEST 
vU066b U3U.:: 010<: liL Z'0102' 
ouOoo·, * UOU06t> * OOouo"- -*.**************-*****.******* ~**********************************.***************** Uvub7lJ * TEST 0':00 WKAP lEST 
OuObH * 000b7" *---------------------------------------~--------------------------------OU067j V3U3 tl700 OFCZ T0200 (L <FLA(, 
00U6 ·/4 U3U!:> tl"100 OFCl CL <ERFL CLEAR ERROR fl.. A';' 
vOO,,7:, 0307 <,i87v OZOO LDk $R1.=Z.'0200' 
00Ub"6 V3U<; 9FOv OFEb STk $R1,<TEST LOAD TI:.ST NUMo 
uouon 030ti U380 0(60 LI\iJ $!:l5,<TDST 'START TEST' 
000"7,, U3UlJ 9870 Lll00 $A LUR $Rlt=Z'D100' INITIAL DATA ",RAP 
00067\1 v30F 9fUO 0313 STi< $Rl,<T0200tl TASK WORD 
OUOb8u v311 U31l0 000 T0200A LNJ $Ei5.<TAGI TAG IN. 
00068J. (;313 ul0u TO'::OOb DC £'0100' WRAP TI:.ST 
OU068,- v314 f800 OFO LLJR :a.R7,<TEMPA GET 'IS' DATA 
OU068j 031b '/04b SOR :l>R7.8 
000084 0317 l:.iJUO 0313 LDR ~R6,<T0200b GET CMD c. DATA 
0006iJ~ 0:;19 10570 OOFf At,D $R6.:X'FF' SAVE '58' DATA 
00lJb86 (J31b 1:.957 (MK $~6':$R7 

DATA IS OK UO(J687 v31( 0900 0337 bE < O~OOC 
PRINT U0068b (J31E 8900 uFC5 LbT <IP L.=X'2' SET FLAG FOR '15'/'58' 

03,,0 0002 
(J0068\1 0321 40411 SOR $R4,8 GET TAG 
000690 U3U (~70 UOOF ANU $R4.=X'OF' GET TAG NUMBEK 
000091 U~<1" ( ·00 OFE9 SIR $R4.<TEMPC 
OOObn U32b (;380 OF7b LfIIJ $B5.«RLF 
OU0693 U32<i LJ3tlO OF33 LI\iJ :a.65.<PISBC PRINT "IS· / USb" DATA 
000b94 lJ3ZA 89(J0 OFLl LbT <ERFL,=X'Ol' SE ERROR FLA~ () 03ZL 0001 
(JOlJ69!> v3ZD !jaoo uFC5 LtlF <IPFL,::X'02' eLR IS/56 FLA~ 

03ZF U002 
UD33 HIT yREAK UOOo9u 033U U380 LNJ $~5'<8UIT TO ",UlT 

00U097 v332 0337 DC < 0,,0 ( CONT NUE 
UUU69ti U3B 0334 D( <$+;I>AF GET OUT 



( 

VUVu'1'i 
VUV-/VU 
UUUl01 
uVul0 ... 

UVOlOj 
uvv/V't 
UUV/O~ 
UUlJlOb 
uuV/Ol 
uuv70" 
VUuIO';l 
vuOI1U 
uuV 11 i 
VVull ... 
lJVU ILl 
GVV 114 
lJUU 11:> 
lJUUll" 
uuUlll 
vuu710 
uUU fl" 
UlJlJ f2u 
UVU In 
VUlJf2i. 
UUvUj 
UUUfZ't 
UUlJU~ 
uuu (2" 
uuo-/n 

uu072" 
U lJu"12 ';I 
uuuF:lu 
uuU/31 
VUU-/)" 
OuUI3.> 

UuOl34 
UUUI3~ 
vuOl3o 
Uuul3f 
VvuI30 
UlJul3';1 
UVU,4U 
UUVI4! 

uuV74.:: 
vuuf43 

UUVI4't 

0UU(4':> 

uvu740 
vUV-147 
VVOl4b 
Vvul4'; 

uuu15u 
uuG-/5! 
VU07!u: 
uUV75:l 
uOU-154 
UUUI5':> 
vuuI56 

VUV-157 
UUV75" 
VUU-15';1 
UUUloU 
vOUlol 
uUVlo ... 
0uUlo:l 
VOU-104 
uvu76':> 
VOV/61.> 
uOV 16 I 
VOVlotl 
UUulo'i 
vuOl7u 
vu(;n1 

vu(;l7, 
(;UV 11:l 
UVU 174 
voon':> 

uvu-l7b 

uoon7 
uu(;770 
UUOH'i 
UVV78v 
l!OO-lb.l 
uuUIB" 
vu0783 

U 3;:l<t 
ld':)o 
Ld3l 
u33':1 
u33u 
u:l3L 
ldjl: 
ld,+u 

U3'tl 
ld'tj 
Uj't~ 
\.,,:)'t f 
\.,j4'1 
u34" 
\".:l'tu 
\"3'tL 
U3~U 
\";1':>1 
\.,j'Jj 
u3'J~ 
\"3'Jo 
\".:l':>tl 
ld 5 ';I 
u 3 ~>Ll 
lJ3'JL 
ld':>u 
l,j5~ 
u30lJ 
lJ30,:: 
V:lo3 
lJjo:> 
lJjbt> 
U3bd 
\":>u" 
U.:luo 
(dou 
ldbL 
031U 
lJjli. 
u3B 
(.d7't 

lJ3"lo 
lJ;l7b 
lJ31" 
V;llu 

1J37L 
U31L 
lJ3tlV 
Ldt>1 

V3b<: 
U;1I1'+ 
u3,,0 
lJ3tli 
lJ3tHJ 
\.,3clA 
u3du 
1J3t>l 
03bl: 
li3"f 
(;3'iu 
(;3'1'< 
u3\1:J 
lJ3\1S 
lJ3'io 
ld':ld 
03'iA 
lJ3':1t.> 
u3'1( 
U3'1L 
U3'if 
u3Au 
u3A1 
u3A~ 
U3A .. 
(;3,,:; 
03A7 
u3A'1 
V3AU 
03AL 
1J3At 
U3Ar 
03bl 
u3t.>'< 
lJ3b4 
U3bb 

lJ3bf 
U3b'i 
03bu 
03t.>L 

1J3tHJ 
ldtli­
U::J( 1 
u3l..: 
u3C~ 
03(':> 
(dlb 
u317 
(;3('1 
03l" 
03L( 

LdbO (JL!:l:> 
vivo 
tSAtHi v313 
t>28u 0313 
ulvu 
U!)Uu U311 
U3lu V'1'i1:. 
UiUO 

tlI0U uF('< 
tl10U OI'U 
'1,,71J V300 
~r0u Oi-I:.U 
u3tlU ULoU 
u3tlu OL50 
ul(;u 
d2tiu uFE7 
1J1uO 
lJ:>bU U3bE_ 
u3ti0 v(5, 
DZ7L 
ujtiU v\,.50 
[;2ULj 
d~tJU ui-1:.7 
bOUO 
U58U 
U3bU 0152 
u3uu 
u3dU Ul':>U 
lJ20(; 
b'<bO Ui-1:.7 
H_Ul' 
U5bV U361:. 
lJjl:iO 0[;46 
OUU1 
LJ3l:iLj UL8!> 
U3Ub 
()3bu 0\,.50 
u30u 
tl.2!lU UH,,7 
OblJU 
U,tlU 03b7 

Ft;(t., uv03 
U3!W vuoo 
ufb0 
IlJ4[; 

i-blu UU03 
iJ380 UODO 
UfbU 
100, 

hllu U003 
L138u UulJO 
UfbU 
.lOb~ 
iJ38U OuOb 
1J3bL 
U3~0 
d.:!blJ vFE7 
!:lOOu 
v5bU 
U38lJ Ol85 
lJ312 
u38U Ol8, 
(;314 
U3dU uF12 
t>2dU uH" 
tlUlJV 
U,7lJ 
U38U Ut41 
U019 
Uf!lO 
OF 80 
UFft 
U3!;cj OC~O 
u3UO 
'i08u oFE7 
'i570 ,>dOO 
'i97u 4800 
0980 
U380 V(85 
U31b 
8280 UH:.7 
L8(;0 
U,60 03b7 
i>3bu UC85 
0310 

Fi:110 U003 
iJ38(; OUOO 
OFbU 
112U 

Ft>(O 0003 
u3!lU 0000 
UFBO 
11410 
U3BU 0t:41 
UOOf 
VF!lU 
iJ380 OLB5 
031b 
U3bU UC50 
0300 

II 

T 
1 

II 

T 

~b Lh.J 
u( 

TO"UOl II~( 
Lti 

* 
* * 

buT 
Li,J 
ul 

$t:;5,clllER 
L.'O,06' 
cTO,UOb 
cTO,00tl,=L'010v' 

cIO,OOA 
$!l5,TDTI:. 
l'O"OO' 
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DATA wkAP EkkuR 
NEXT UATA fOR WRAP 
CHllK FoR lNU 

NO-60 Ae:.AIN 

END TI:.ST 0200 

* ********************************************************************* * II:.Sl U30v i-1K5T SI:.EK TI:.5T 
* *------------------------------------------------------------------------T0300 (L cFLAu 

lL <ERi-L 
LUK ~Rl,=L'030v' 
SIK ;oR1,clESl 
L~.J ib5,cTUST 
LNJ $!l5,clA61 
ul L'D/VO' 
Lo cTEM~A,=Z'0100' 

tlDF' 
LN.; 
LA 
Li,.J 
LA 
Lu 

bbf 
LI~J 
[;( 
Lf,J 
[;C 
Lt.> 

buF 
LNJ 
UL 
Lj~J 
iK 

10300A LN.; 
IA 
Ltl 

bUF 
(ALL 

(ALL 

LALL 

$A Lf~.J 
L)( 
iJ( 

T0300b Lb 

otlF 
Li'J 1)( 

$A LNJ 
l)C 

T0300C Lf,J 
Ltl 

bbT 
U.J 
LK 

$-A 0 
U 

$b b 
$C LNJ 

Dl 
LUH 
AND 
C~lk 
I:lNE 
Li'J 
LlC 

$C LI:l 

buf 
LNJ 
UC 

T0300D CALL 

$A 

CALL 

LNJ 
DC 
b 
LNJ 
Dl 
LNJ 
DC 

cTOjO(;A 
~b5,cTA('u 
L.,!).:!.,l' 
:o!l5,clA61 
Z'D..:OU' 
cTEf>,PA,=Z'8' 

>+$A 
$b5,cTAC,O 
l'Dj' 
:Io!l!),<TA61 
Z'D,,' 
cTEf,.IJA,=l'FE' 

cTO.:lOUA 
$El5,c5tllS 
)('01' 
:IoB5,cTUEk 
Z'OjOij' 
$b"cTAGI 
L'!).10U' 
cTEj>fPA, =l' 08' 

cTO.:lOOD 
lV$I.ZV$TC,M5IND 

LV$[.ZV$lC.MSIND1 

lV$I.LV$TC.MSIND2 

$f!5,cY5NO 
clO.:lOOtl 
cTO.:lOOC 
c TEr'I~A, =l' 80' 

>+$A 
$!:l5,cTDE::R 
Z'0312' 
$85.cTDER 
l'0314' 
$B5.cISTATl 
CSTIIT1,=l'8' 

>T03UUC 
$B5,cTl!)EC 
.<~ 
>+$0· 
>+$( 
>-$A 
$B5.cTAGI 
L·D.1· 
$Rl.cTEM~A 
$R1,=Z'48' 
$R1,=l'48' 
>+$l 
$85,cTDER 
L'0316' 
cTEf~PA,=Z'(8' 

cT0300D 
$85,cTDER 
Z'0310' 
lV$1.ZV$TC,M55TR 

lV$l,MSTlME 

$65,<Tl5EC 
15 
>+$A 
$85,cTDER 
Z'0.118· 
$B5.cTAGl 
Z'D3' 

STOKE TEST NlJf<lB 
'START TEST' 
TAG IN 
CONTROL TAC, li~ 
CHElK DIAGNOSTIC 

OK DO 50METHI,,(' E::LSF 
TAG ouT 
TRY Tv CLEAR vIAG STATUS 
TAG IN 
READ 01Au STAIU5 
TE::ST HEAD SELeCT 

SELI:.CT HEAl) 0 

DIA~ BITS CLEARED 
PRINT 'IS/'Sb' 
BIT 7 DONT CAt'lE 
tlAD CUMPARI:. 
DIA(' STATUS FAILED TO CLEAR 
INPUT TASK 
TEST HI:.ADS LOADt:D 
TEST HlADS LOADED 

OK, GO ON 
OPERATOR MESSAGI:.S 

'Y' OR 'N' RI:.~PONSF 
'N' 
'Y' CHECK START biT 

START BIT IS vFF 

START LIGHT Ot'-F 

HEADS LOADED ~ NO START 
GET STATUS WOKD 1 
TEST READY bIT 

WAlT TO CLE::AR 
TIMI:.OUT 
FOR 2~ SECS 
LOOP WHILE WA1TING 
TIMEOUT FINISHED 

TAG IN 
CHECK HEADS LuADED 
INPuT DATA 

TEST BITS 1 & 4 

1 & 4 ARE SET 

TEST 0,10&4 

OK, NONE SET 

AT LEAST ONE is SET 
DEPRESS START SWITCH 

WITHIN 15 SECS 

15 SECOND TIMtOUT 
TIME THIS PROLE 55 

TIMEOUT ON START BIT 
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UUUIB4 u3(L) 112t10 OF[1· Ltl <TEI·;PA.=Z'S' TEST START BIT 
u3lF 8000 

uuu"8~ u3uU 05FA btlF >-$A KEEP ~RYING 

0 OUU"ltib LJ301 0005 RTCF OK-TU 1'4 CLOCK OFF 
UOU1dl U3U" u380 01:41 T0300E L.NJ $B5,<TlSEC RESET CLOCK ••• 
OUU{So 03u4 0023 DC 35 ••• TO 35 SECS 
UUU7d'; u3u5 OI'BO b >+$b THEN DO THIS 
UuO{'1U U3Ub 0380 u(8!;; LNJ $B5.<TOER 
UOU791 O::Wll 0320 UC L'0320' SPEED !:lIT TIMt.OUT 
UUUI9, 030'i 03t10 0(50 $b U.J sB5,<TAGI 
uuul93 03Ub U300 LJC L'D3' 
UUU194 U3IJL tl2110 Of[1 Lb <TEMPA,=Z'4' TEST SPEED ACTIVE 

u3Llt. 4000 
UO 0 "«1:' U3uF 05fA bbf' >-$b KEEP TRYINe, 
uuu790 u.kO 0005 InCf OK-TURN THE CL.OCK OFF UOUH·( u3t.l 1)380 OU8 T0300F LNJ $65,<TIME DELAY fOR ••• 
U0019b 031:.3 U001 D( 1 ••• 1 MILLISECOND UOO"(99 U3t:.4 03Bu 0(50 LNJ $B5,<TAGI 
lJUObUU 0::lEb U300 DC L'D3' UUObUl U31:.( tl2tlU OFU L.d <TEMPA.=L'2' TEST BIT 2 

ldl:. ':I ,WOO 
UUObO, U::lI:.A U58U 0400 obI' <T0300G NOT ACTIVE 
UuU,,03 U::lt.L U3llU OC5u LNJ $B5,<TAGI 
UUUb04 03t.t. u200 DC Z'D.:' DIA<;NOSTIC STATUS 
OOOdO~ (dU' 1l28U OFU Lb. <TE~,PA, =2' FE t 

U3Fl Fluu 
OUOIlOb U3F£ USbO T bbF >+$L 
uuOuu( u3F3 038U UD4b LNJ $B5.<SBIS PRINT '56'/'1':" 
uou"o" U3~~ 0001 DC X'Ol' DONT CARE blT 
OUUbO'; U3Fb U3bO U(85 LNJ $B5.<TDER 
uuuolu u3Fll un2 I)e.: L'0322' 
v00blJ. v31'';1 u3tlO 0e.:50 SC LNJ $B5,<TAGI 
lJUUbl, 03ftl U300 I)C L'D3' lJOUol.:l lJ31-e.: 1l2bO ufE7 LiJ <TlMPA.=Z'l' TEST bIT 3 ... 

03Ft. 100U 
lJuUb14 lJ3FF O!>bO T bbF >+$v 
uUUL1~ lJ<tUU u38u U(B5 LNJ sB5,<lDEF< 
uuublb (,4lJo:: lJ324 DC £'0324' BIT 3 IS ON 
uuub17 U"U.:> u3ilO O(b~ $0 LNJ $B5.<TDER 
uOut.lcl U4u5 0320 DC L'032b' BIT 3 OFF 
uuubl';1 U4UO D3ll0 OUt! T0300C, LNJ $B5,<TIME DELAY ••• 
lJUU"~U lJ4Ull U019 lie.: 25 ••• FOR 25 MS 
UUUIl21 U4lJ-. l;3bU 0(5u LNJ $B5,<TAGI 
uUUb2.: (,<tUtl 1,)30u De.: L'D3' UUUb2j 040L 1l2bU uFO L.b <TE~'PA, =Z' 08' TEST HEADS LOADED 

lJ4Ut:. 0800 
UUUo~<t lJ4Ut- 0500 U411: bbT <T0300H 
uuu,,2~ lJ411 u3bO UC5U LNJ $B5.<TAGI 
ouOb2b U4!::l t)200 DC L'D.:' DIAGN~s~IC STATUS uuuu;:7 041<t d<:bO oFU Ltl <TE~IPA.=Z'08' TEST 0 VOLTAGE FAULT 

041b 01100 
OUOb2b 0417 u5bO bBF >+$t;. 
UUOIl2'1 U4id t)3bO u(tl5 LNJ $B5,<TDEF< 
UUUlJ3lJ U4111 u32" DC L'0328' VOLTA(,E FAULT 
UUOb31 U41u lJ3bO Olb5 $L LNJ $B5,<TDEI< 

VOLTAGE ,I"( "-, OUOb3, lJ41u 0330 D( Z'0330' NO FAuLT 
OUO,,33 U4H:. U3bU OUI: T0300H LNJ $B5,<TlOMS \ OUUb34 lJ""U U014 DC 20 200 MS T1 MEOU r 

" uoub3~ U4n OfbO 1 tl >+$A GO HERE WHILE TIMING 
UUU,,3b (,4U OFSo r II >+$u TIMEOUT 
uU0037 U4,,3 U3bO 0(50 $A LNJ ' $B5.<TAe,I 
uUOll3b U4£~ u300 UL L'D3' 
00U03'1 u42b tl2bO UFU Lb <TEr·,I'A, =Z' 2' LOAO-kTZ BIT 

U4"1l .WOO 
OlJOu4u 0429 05FA bbf >-$A KEEp TRYING 
Ouu,,'.l U,,2A UOOS Rl(F OK-TUkN CLOCI<. OFF 
uuub4" U420 OF7f NuP >,-1 XXXXXX 
OUUo4.:l u<t"l UFbO U4bO iJ < 0300K 
uuU,,44 U4'(i:. 8280 OFU $b Lo <TI:",PA,=L'08' HEADS LOADED ? 

U43U lJ80u 
OlJUb4:' U43J. O~IlU bbF >+$1.-
uuOb4b lJ43, b2bO ufO Lb <TE,',I'A.=Z'20' LOAU* + RTZ* 

0434 2000 
UUOo41 u<t3!:> U!>bO buF >+$0 
OlJOb40 043b U3bU OCIlS LNJ $B5.<TDE.f< 
UlJOb4') 043d U33~ IX L'0332' 
UUUd:'lJ U439 U31l0 Olb!;; $b LI'IJ $1:\5,<TDEI< 
uuOb~l U43u U3::l4 l)( L'0334' HEADS NOT LOAuED 
uuu..,5" U4.:ll b28u oFl1 !bL Lo <TEi'iPA, =Z' l' DIBIT ? 

U4::lt. lUOu 
UUOb5:f U43~ "O!>bV 1:l8F >'+$u 
uuVoS<t U"4u lJ3bU O(B~ LNJ :l>85.<TDI::I< 
OUUbS~ 044" 0336 D·( L'033b' DIBIT fAULT 
uoub5b U443 U380 lJL!>O $U LNJ $65,<TAC,1 
UlJu,,5( U44:' U2uu DC L'D;::' DIA('N05T1C TA" 
UUUoS" 0440 b2!J0 OfEI Lb <TEI',PA,=Z'08' TEST VOL1Ac,1: fAULT 

U44b OIlOU 
uuou5-. U44'i 05110 bbF >+$t. 
UUUbbu U44A U3bu U(b5 LN.J $65.<TDI:.I< 
uuubol U44L u33b Dl L'033b' VOLTAGe. FAULT 
UUUbO" U4"U u3bO 01:.41 !bl t.,'IJ $B5.<TlSI:.C 
uuCib6j lJ44f OOO!> Dl 5 5 SECOND TIMEuUT 
UUU<>b4 lJ4~0 UF80 T !i>A b >+$1;; WAIT FOR TIMEuUT 
UUUbb~ v4~1 uFllu T d >+$( TIMEOUT 
000,,00 U4!>': uHf. $b tl >-$A 
OvUb6( 04~3 U3tlO OL5u !be Lr.J $B5.<TAGI 
OUUbb<l U4~~ U300 lJL L'D3' 
OUU60':1 U4~b d280 U f f:.1 Lb <TEI~PA,=Z '4' TEST SPEED Bll 

(,it:'1l 40UO 
OUO.,7u 04~'i 0500 T tlbT >+$1-
UUO,,71 04~A u3dO U(115 L.NJ $1:\5,<TDEI( 
lJUOIl(' U4!>C U340 Ul ,'0340' SPEED NOT ACTIVE OU(J,,(3 (;,,51.1 lJ380 ULb~ !i>f LNJ $B5,<TDER 
Ovu" "(" Ci45F U34<: DC Z'0.142' SPEE.D ACTIVE 
lJU(J1l7~ 046U l;3t10 UUIl TO::lOOK LNJ $B5,<TIM!:. 
OlJU,,7b U46" 002L ul 44 44MS DI:LAY 
CiuO", 77 U4bj lJ38u UUE LNJ $BS.<TlOMS 

0 00ub7b U40' 0003 IX 3 30 MILL.ISEeS TIMEOUT 
OUUIl7'J U400 ufbU b >+$b GO HER!:. WHILE. TIMING 
UOuotlU 10407 U380 UL85 L.f';J $65,<Tl)ER TIMt:OUT 
OUOtliH lJ4b':l 0352 i.!C L'0352' TlMI:OUT ON F I'1E BIT UUUdli, 04b/\ U3bU oe.::.o $b LNJ $B5.<TAGI 
000tlB3 U40( u300 Li( L'D300' 

- "---"----~--~---."---------~-"~----



UUUbb" 

uuuu8~ 
UUU080 
Uuuo!J7 
UUUotlo 

UUUed'1 
UUUo':lU 
UU\Jo91 
uUUo':li. 
U"Ub9J 
uU\Jo':l" 
UUUb9~ 
UUOo':lo 

uuu"Y7 
UUOO':lb 

UUUb9'1 
UUlJ.,Uu 
UUU'10J. 
UUU'10,,­
UlJUYO" 
uuu,;U" 

UUU'1U~ 
UUU'100 
Ouu'.t07 
Uuu,>O" 

UUU,>O':l 
Ouu';lu 
Ouu',ll 

OOu'1l" 
OUU';13 
000'114 
UUU"l~ 
OUO':l1b 
OuU'117 
uuu'11o 
UUu\l1., 
OOU'1ZU 

UUO';21 
OUUY2" 
000'1<:3 
OUU'1Z" 
uuu,;2~ 
UUO\l20 
uuu';21 
UUU':I20 
OUu.,2\1 
UUU.,3u 
OU0'13l 

UOu.,3" 
00U.,3j 
Ouu.,3" 
(;OU\l3, 
OU0'730 
OUU'737 
UOU'730 
Ouu'73., 

OUu'74lJ 
00U';41 
00U.,4': 
00U';43 

UUUY44 
UUU\l4, 

000-.,40 
UUUY47 
OUO\l4b 
00Uy4., 
UUU."U 
UOu';51 
UUU,;,,, 
OUU':I,3 
OUU\I'4 
00UY5, 
OUO\l50 
OUU.,57 
UU09'ti 
UUU';5Y 
UOO':lbU 
UUU':Ib1 
OUU':I6" 
OUU'763 

OUU'J64 
UUU.,b, 
OUOYbt> 
UOU':I67 

UUO':l6ti 
UUU'J6':1 
00U.,7U 
UUU':I7l 
000'77,: 
000'173 

00u'174 
OU097, 

U"O<.l 
u"of 
lJ4 ru 
IAU 
0",,: 
u,,13 
U" " u470 
U471 
lJ .. l" 
0 .. 111 
!-'tlL 
0,,7l.i 
u,,7f 
U"bU 
\J4bt: 
U4tJ3 
U"b" 
U4bo 
U4b r 
U4tjtl 
U"bM 
U4bU 
\J4bU 
U4blO 
U4\1U 
1,;" '1 1 
04.,i 
04':1" 
U4\1, 
04':17 
1,;4.,,, 
U,,\lA 
U4':10 
04':1tJ 
(J4 \I 10 
0411U 
(J"Al 
U4Ai. 
04A4 
041" 
04Ao 
U"Ab 
04·A':I 
(;'tAU 
04A,­
U41110 
04AF 
U4tlU 
0"01 
U4b3 
0'.04 
lJ4b' 
04tll 
04Ub 
04tlA 
04o( 
040l.i 
lAbl­
u4(U 
U411 
L4(" 
U4(" 
U4(' 
u4(0 
(A(u 
u"(':1 
U4LLl 
U4(L 
U4(l.i 
u4<.1-

(;4UU 
U41u 
U4U4 
U4U' 
(;4Uo 
!-4Uti 
u41;11 
Ultl)B 
L4UL 
u4Ul. 

04Ul­
IAtl 
04t.3 
L4t5 
u"107 
1;4t':l 
(;4l.U 
04t.l 
o4Et. 
U4t.F­
u4F1 
(;41-3 
1;4F4 
041-0 
U4f-7 
U4F9 
u4fb 
(;41-l 
(;4Ft. 
U4FF 
05Ul 
05U.: 
0504 

uZUu Ufl"l 
u2uu 
O?uu 
UFh 
uOU, 
1l2bu uH:.7 
U4Uu 
U5bU 
i;3bU Ulli5 
Uj'4 
1;3bO uUd 
UU14 
u31lu u(5u 
l;/Ou 
b2bU uFt1 
iOUu 
U5UU 
b"bU uH: I 
lUUu 
o,uu 
U3bu uUi, 
U344 
U3bU Olb5 
U340 
b2tsu uFE.7 
10UU 
u!:>Ou 
tJ3bU UUl; 
0348 

ftKO UOU3 
D31W OIlOU 
UfbO 
lUu 
u3tsu U(?O 
U7UU 
b28U U~ t7 
10UO 
0,7A 
l;3111l UL41 
OOUf 
UF8U 
u31l0 O(b!; 
u350 
U3tsll 0(50 
uOuu 
b28u uf l7 
4UUu 
U5UO 
;CU6 
Ab7u U:;l5tl 
UftsU 
,CUb 
;1870 U3b2 
1$2,5 
IIFuu U4Cf 
D31$u U(5U 
U3UU 
82bO OH:.7 
tsUOU 
U5711 
oou!:> 
(BbU UUIl 
U3t8 
5"/fu 
l;31lu Ul50 
u3uO 
b2bV uf-El 
40UU 
u5tsu 
1;31lv ulli!:> 
OOUu 

HKu UIlO:; 
1J3IlU OOUo 
Of-tsO 
ll£LJ 
1;380 uF 1.2 
b2bO uf-t5 
tsOOO 
USf-b 
li3!lO OWU 
u300 

1l"700 uf-CZ 
870U uFO 
9870 U5UU 
9FUU OFttl 
D3tsO OCbD 
U3bO ul50 
u7UO 
8280 OFt7 
UIOv 
05tsO 04FF 
031$0 ul50 
D20u 
ts2bu OFU 
FCUU 
0580 U4FF 
U360 OD46 
0003 
0380 OC85 
05uIi 
82bu OFE7 
10UO 
05UO u52D 
U380 u(50 

T 

x 

T 

!loA 

LLi 

buT 
b 
kTCf 
Lb 

bbF 
LI,J 
(;( 
Li~J 
IA 
LNJ 
I)C 
Ltl 

bbT 
Lb 

bbT 
Lt.J 
lil 
LNJ 
l;C 
Lb 

bbT 
b~J 
CALL 

b~J 
Lo 
UbT 
LIIIJ 
lil 
b 
LNJ 
(;L 
LNJ 
lil 
Ltl 

buT 
Ll;v 
LUk 
b 
LlA 
LlIK 
Nt\:! 
Slk 
LNJ 
DC 
Ltl 

tlbT 
kTCF 
LI~J 
U( 
bINC 
LNJ 
l)( 
Lb 

Ubf 
LIIIJ 

T0300J DC 
!Ioli CALL 

$( 

* * 

LNJ 
Lb 

bbF 
LNJ 
(;( 

<TEt'IPA,=l'02' 
>+$l 
>-$b 

<lENPA,=Z'04' 
>+3OlI 
!IoEi5,<TuEk 
l'0354' 
$B5,<T!MI: 
20 
$B5,<TAGI 
.i.'D7' 
<TEi'IPA, =l' 2' 
>+$A 
<TE~lpA,=l'I' 

>+$10 
$135,<TUEk 
Z' 0":144' 
!l>B5,<TDEk 
L'0346' 
<TEMPA,=l'l' 
>+$0 
$B5,<TDEk 
L'0348' 
ZV$[.ZV$TC,MSSTR 

$B5,<TA('I 
L 'Dl' 
<TEMPA.=L'lO' 

>-$11 
$!35,<TlSE( 
15 
>+$l 
$B5,<TDEk 
Z'O.:l56' 
$B5,<TA<:.1 
z'Do' 
<TENPA,=Z'4' 
>+$1) 
$R5,:;6 
$R2.:;l'0358' 
>+$l. 
$R5,=ll 
$R2,:;Z'U362' 
=$R; 
$R2,<T0300J 
$B5.<TA(,I 
L'D3' 
<TEi~PA.=l'8' 

>-$f 

$!:l5,<TIME:. 
100u 
sR5,>-$A 
:OEi5.<lAGl 
Z'D3' 
<TE:.~IPA,=l'4' 

>+$lI _ 
:OB5.<TDE:.R 
o 
LVSf.ZV$T(,MS5TR 

$b5 ,< I STA Tl 
<STATl,=l'8' 
>-$0· 
!l>B5.<TOTE:. 
Z'0300'-

PAGE:. 

TEST FINE biT 

TURN CLOCK OFt­
TEST SLOPE bll 

SLOPE ACTIVt 

20MS TlMt DLY 

ON CYL ? 

READY ? 

UNiT NOT RtADy 

RE:.ADY £. ONCYL* 
READY ? 

UNIT NOT READY 
STOP DI:VICt 

13 

WAIT FOR RI:Ali!* 

15 SEC TlMtQur 

TIMEOUT FAULT 

40/1l0 OR I!:>O/jOU MRS? 

6 51:(5 FOR 40/80 
OICT tNTRY FOk 40/80 

II SECS FOk 1~0/300 
OICT ENTRY FOK 150/300 
COUNTER FOR 1 SEC TTMFR 
STORE DICT E:.NIRY 

TEST START blf 

WAIT FOR IT Tu OROp 
OK TUkN CLOCK OFF 

DELAY 1 5EC 
LOOP FOR 6/11 TIMES 

TEST SPEtD 

DICTIONARY ('0105 IN HERE 
START DEVICE FOk NFXT TtST 

GET STATUS WU"O 
TEST RtAUY 

WAIT FOR RfCADy 

E:.ND TE:.ST 030U 

* ************************************************************************* 
* TI:S1 050U UYNAM!C RTZ TEST 
* *-----------------------------------------------------------------------
TO~OO lL <FLA(, 

CL <ERt-L CLEAR ERk FLAI.l 
LUR $Rl,:;l'0500' LOAD TEST NUMuER 
S1R $RI.<TE5T 
LNJ $65.<TD5T 'START TEST' 
L(~J $B5.<TAGI 
DC L'D7' 
Lb <TEMPA,;Z'Ol' CHECK DIAGNOSTIC BIT 

bl:n' 
LNJ 
Dl 
Lu 

tlbF 
LNJ 
DC 
h~J 

T0500A Ltl 

btlT 
LNJ 

<TO:>OOA 
!loB5,<TAGI 
2'D2' 
<TEMPA.=l·FC' 
<TO~OOA 
$B5.<S6IS 
X'O~' 
$B5.<TDER 
2'0508' 
<TEMPA .=Z '1' 

<T0500b 
$B5,<TAGI 

CHECK fAULT tllT5 

NONE ARE SE:.T 
GET 56115 DATA 
DONT CARE MAS/\. 

CANT CLEAR DIAG BIT 
TEST RE:.ADY BI I 

AOK-SO FAR 
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00097b O!>Oo U300 DC <.'03' 
000<j17 (;!>Ol u2bO OF£7 Lb <TEMI'A.=Z'8' TEST START bIT 

0 O~OA 1l0OO 
0(0971) OSO 0500 bbT >+$11 OK 
000'1"19 (;~Otl D31l0 0(85 LNJ SB5.<TO£R 
000980 (;!>0U 0510 DC Z'0510' NO STAi<T BIT 
OOO'1ill 05UI:. b28(; uFt.7 SA Lo <TEMPA.=Z'l' TEST DielT 

0510 1000 
OOU98L 0511 05bO T bbF >+$tl OK 
00U9S::I 051~ D3bO OC85 LNJ $85.<TU£R 
00098 .. 0; l<t 0512 DC Z'0!)12' 0l~IT FAULT 000985 0'15 b2eO OFU $b Lb <TEMPA.=Z'4' T T SPEED bIT 

(;;17 4000 
(;0098b L511l 0500 T bbT >+$( OK 
00(;987 U;l'1 0380 0(b5 LNJ S65.<TO£R 
00098b U5lti 0514 DC Z'0514' 
000989 051L b21l0 0~E7 $C Lti <TEMPA,:Z'08' TEST HEADS LOflDE.D 

U51i: ObOO 
00(;990 051F 0500 btH >+$11 
000991 05.20 0380 u(85 LNJ S85.<TOER 
00099" 052.i 0516 D( L'0516' HEA¥S NOT LOAvEO 
000993 05d 11280 0f-E7 !IoD Lb <TEMPA,=Z'2' TES BIT 2 

0525 .20UU 
000994 0;2b 0500 T bbT >+$1:; 
000995 U527 0380 0(85 LNJ $B5,<TDER 
000996 05;<'1 0511l lJC Z'0518' LOAD/kTZ ACTIVE 

'00099"1 U5.2A 0380 0(,85 $£ LNJ $B5,<TOt:R 
000990 (;!>2(' 0520 DC "'0:;.20' 

TAG OUT 000999 (521) 1)38(J OC52 T0500b LI~J $B5,<TAGO 
001000 05.2~ UZ80 DC Z'0,80' " RTZ 
OU1001 (J~3u 0380 0(.50 LNJ $B5.<TAGI 
001l10" O~d" 0300 DC Z'03' 
001003 0533 IlZIlO ufU Lb <TEMPA,::z'Z' TEST ilIT 2 

0~d5 20UO 
00100 .. u531> 05110 bbf >+$A 
OU100~ 0537 0380 OC85 LNJ $&5,<TOEI< 
001uOo 0~:d'1 0522 DC l'O;;<2' BIT 2 OFF AFTt.R 1/0 CMNIJ 001007 (;5311 0380 O('SO $A LI'<J $b5,<TA<:.1 
001(;01$ (;5::1C u700 DC Z'07' 00100,- 0~3U 11280 OfE7 Lo <TENPA.::L'2' TESr ON CYL 611 

(;53f ZOOO 
001010 05 .. 0 0580 T boF >+$1;1 
001011 0541 0380 0<':85 bNJ ~~g~~r~ER ON CYLINDER AFTER RTZ 00101" 0543 0526 C 
OUI0!:; 0;44 0380 OUE: !lib b~J $BS,<TlOMS CALL MILLISEC TIM,R 
oul014 0541> 0021> 40 400 MILLISECOND T ME OUT 
U0101~ 0;47 OF!l4 & >TO;OOC WHILE TIMING -
UUlu1" 054tl U3bO UC85 LNJ $65,<TOER 
001u17 054A 0546 DC Z'0546' FINE SIT TIMEOUT 
00101b 0;40 0380 OC50 Tu;OOC LNJ $65,<TAGI 
00!01'1 0541) 1;3uu DC L'O.;' 
00102u 054t lJ21l0 OFU Lb <TEMPA,=L'02' TEST FINE BIT 

055U 0200 
0010.2! u!>;l 05FA bbF >TO:;.OOC WAIT FOR IT 
OUI02" 0;;2 U005 RTCF TURN OFF CLOCt<. ;(~ UOI023 0:;53 1l2bO uFt.7 Lo <TENI'A,=Z'04' TEST SLOPE BIT 

0;;, 040U l,j 001024 0556 05bU bbF >+$<': 
0010.25 0;;7 03&0 0<':&5 LI~J ~~65~~~ER SLOPE OUIlJ2b (;:;59 0548 DC SET 
0011127 U5~A D3bO OUb $C LNJ $B5,<TlM£;: 
(JOloZI> 0;5C 0019 DC 25 25MS TlMEOU.T 
uOW2 .. 05,u U38u 0<':50 LNJ SB5.<TAGI 
(JUlu30 055F U700 D( L'07' 
Uul(;31 050u 1l2bO Oft.7 Lb <lENPA.=Z'2' ON CYL ? 

(;502 2000 
OOlll3" U583 0500 U57;< bbT <T0500~ Ou1U33 U;6; 1)380 0<':50 LNJ !IoS5,<T GI TIMEOUT EXIT 
001034 0507 LJ3UO 1)( l'O:;' 
001035 (;,oll bZIl(J UFE.7 LEI <TEMPA,=Z'Z' BIT 2 

(J5611 2000 
001u3b 0!:>0t:l 0500 bbT >+$(. 
001037 056L U3bO OC8!> LNJ $B5,<1DER 
OulU3b 0501:; 0528 DC Z'O:>28' NO SEEK COMPL AND Bll 2 LOw 
001039 u;6F u38U OC85 !IoC LNJ $B5,<TDER 

CoMPL HIGH UOI040 0511 0530 DC Z'O:>30' NO SEEK WIT BIT 2 001U41 0;72 D380 UC52 10;00<:' LNJ $S5,<TAGo TAG OUT 
00104" 0574 02bO DC Z'I),SO' RTZ 
001u4" (;!>7~ lJ38(J OUIJ LNJ S65,<11ME 

MILLISr:.C:;' OU1044 0571 000-' lJC "1 WAlT 7 
001U4~ 0570 l)3S0 UC50 LNJ !loB 5 .<TAul-
001lJ41> 057A Li700 DC L'07' 

ON CYLlNOER 001u47 057b IlZlJU OF £::7 Ltl <TEi'IPA,=l.'2' ? 
(1571) 200{J 

<TO!)OOD 001040 057t 051:1(J 059t: l;)tir 
OIAGNO~T1C Bl I 001U49 05110 1l2S0 UFE."1 Lti <TEMPA,:::l.'Ol' ? 

05b~ 0100 
001u50 051:13 u5UO T bbT >+$A 
001051 051l .. 1l21l0 OFn Ltl <TEMPA,:;l'2' 

u51l6 ,000 
OOlu5, 0587 05110 T bbF >+$1; 
001u53 05tio 0380 OC85 Lf'lJ $B5,<lDER 
001u5 .. lJ51lA 0536 DC l'0536' ON CYL. NOT CLEARED 
001lJ5~ 051lt;j u380 OC85 $0 LNJ !tB5,<TDI:.R 
U0105b (;5 Ill) 0540 DC Z'0540' 
Oulu57 lJ~1l1:. U3&(; U(5U !tA LNJ $S5,<TAGI 
00!U5lJ 05'>10 D3(J0 DC Z'03' 
lJ0!059 lJ~"'1 821:10 OFt:7 Lb <TEMPA,=Z'FE' 

O~93 Ff:.OO 
Uu1u6u u594 0580 bSF >+$b 

G&T Si:l/AS DATA 001u61 0595 Li380 0046 LNJ $65.<5815 
001U6" u597 (JOUl D( X'Ol' o NT CA E MAS" 
UUI063 U~'11l 03bO 0(85 LNJ $85,<TOER 

DIAGNOSTIC BIT OU1U64 059A u544 DC Z'0544' SET 
001065 059U l)3bO OLll5 !tb b~J $B5,<TOEk 

DIAG STATUS BITS UOluol> O;'1U 0;42 Z'0542' AND NO FAULT 
uOlu67 0!>9l:. Li31l0 U\.;O TO!>OOD b~J $B5.<TAGI C iJiJ1U6b 05AO 0300 l'D3' 
001u69 05'11 8280 uf17 Lb <TEMPA,=Z'2' BIT 2 ? 

., 
05A::! ;<000 

U01U70 05A4 051J0 l;)bF >+$( 
OU1u71 05A~ 1)3&0 0(85 LNJ $B5.<TDEk 

BIT RESET 001u7.: O:;A'f 053.i DC l.'0532' 2 TVa SOON 



----- --------_ .. _. -----

UU!UIj 
UUlul .. 

UUlU7~ 
UUlu7b 
Uu lu 11 
Uul,,7u 
uUIU7'1 
uulU8u 
UulUlll 
UUl"ll.: 
Uulu83 
UU!Ud4 
uulu!l~ 
UOlu80 
UU1UIlI 

UUIUbu 
OU10!l'> 
Oulu9u 
uulu91 
UUlu9.: 
UOlu93 
OUlu94 
UUlu9~ 

OUlu90 
uUlu97 
oulu90 
OulU9'i 
UOllOu 
UO 1101 
uOllO.: 
OOllOj 
UOIlO" 
U01!0~ 
uu1100 
OUllO"' 
OOllOil 
00110" 
UOll1u 
UO 1111 
00111.: 
OOll 13 
00111" 
OU 111 ~ 
001110 
OU l! 11 
UOlllt! 
00111 ':I 
UUll2u 
OOll2! 
uOl12.: 
OUU23 

U01124 
Oul12~ 

OU1120 
UUl 121 
00112u 
00112':1 
uo 1 130 

001131 
UU 113.: 
00 II 33 
uU113 .. 

OUl13~ 
00113b 
001131 

"00113u 

00113'1 
00114U 
001141 
00114'" 
001143 
OU1l44 
OUl14~ 
OOl!40 
UU1l47 

UUll"d 
00114'1 
OUl15U 
001151 

00115.: 
001153 
00115" 
OUll~~ 
001150 
001151 
00U5t! 
UOU59 
001160 
001161 

OUli6':: 
001163 
00l!64 
UOl!65 
00116b 
UOll6I 
0011b8 
OOllb'l 
UOllIU 
001171 

9~70 
tldSO 
4000 
U~HO 
<JA7u 
9fOU 
li3!l0 
0000 
U3tlu 
lJ300 

%~~ 
050U 
U380 
053" 
9!l70 
1J2tlO 
.. 000 
O~IJO 
"A70 
"f-ou 
IJ.Hsu 
OOUO 
1J380 
v7uO 
b2bU 
'::UUO 
U5uu 
v3&0 
U~3b 
1J3tlU 
U~OO 

tHOO 
b70U 
9870 
9FOU 
U3!l0 
D3bO 
5COl 
1J3(0 
U120 
li3bO 
1J1UO 
b2bO 
2UOu 
U5bU 
bYUO 
uOU2 
u3!l0 
Obl.< 
1)3&0 
0700 
!l2bO 
0200 
0500 
U3bO 
Ub14 
tl2!l0 
ZOOO 
O~flO 
U3tsO 
0616 
bllOO 
000" Ul)!lU 
D3tlU 
ubOl 
OF!lO 
0380 
0003 
U3!l0 
1J700 
821jQ 
UZOO 
U5UO 
03!l0 
U620 
tl2tlO 
2000 
0500 
1J3tlO 
U622 
5700 
OFflO 
1J3tlO 
U20tl 
0380 
070U 
tl28U 
02UO 
05&0 
1)3110 
0624 
1J3!lU 
1)110 
0f-80 
UF7F 
1J380 
UOUO 
81tlO 
0000 
UOOO 

u005 
UF(4 

U002 
U5B4 
OU!l 

UL50 

uFI:.7 

ULIl5 

OOUA 
OFC4 

UOU3 
u5(b 
0t.38 

OC5U 

OFU 

ULls5 
u(DD 

UFU 
UFCl 
U601 
OFEll 
0(60 
0(27 

Ob611 

0(50 

OFE7 

OFCl 

OL85 

0(50 

OFr.7 

OC81 

OFU 

OC81 

Of-Cl 

0(00 

0100 
OU8 

OC50 

OFEr 

OC85 

OFE7 

OC85 

0000 
063A 
0(52 

0(50 

liFEr 

0C.85 

OC52 

05E9 

0l)C3 

OFE7 
UF6 
OFAF 

T 

T 

T 

T 

T 

:hL Ll>k 
Lt:S 

bUF 
AvO 

$D STR 
LNJ 

T0500E I)L 
LNJ 
DL 
Lt:S 

t:SuT 
Li'.J 
ij( 

$L LOR 

!i>~ 

T0500f 

* 

Lt:S 

bbf 
AUu 
srR 
LI~J 
DC 
LNJ 
1)( 
Lb 

bbT 
Lj~J 
ij( 
LI~J 
vL 

$Rl,:!> 
<IOtN,=Z'4' 
>+$u 
$Rl,:2 
$Rl,<T0500E 
sB5,<TIMl: 
u 
s.b5,<TAGI 
L'O-" 
<TEMPA,=Z'2' 
>+$1:. 
$85,<TOEI< 
L'0~34' 
$1<1,=10 
<10I:.N,:Z'4' 

>+$F 
$1<1.=3 
$Rl.<T0500F 
$B5.<TIMl: 
o 
$i:l5.<TAGI 
Z'07' 
<TEI'IPA.=l'2' 
>+$A 
SB5.<TDER 
L'0:>3!l' 
~~3;ob~TE 
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SET 5 MS TIME DELAy 
19 SURFACE ? 

NO 
MAKE 7MS FOR 19 SURFACE 

FILL IN MILLI~ECS 

BIT 2 ? 

ON (YL NOT Rl:~ET By RTZ 
SET 10 MS DELAY 
19 SURFACE ? 

NO 
MAKE 13MS FOl< 

DELAY TIMER 
TIME I)ELAY 

ON CYLINDER? 

ON (YL TIMl:OUf 
ENO TEST 0500 
ENO TEST 0500 

19 SURF. 

* , 
********************************************************************** 
* * TI:.ST 0600 
* * *---------------------.-------------------.----------.--------------* TI:.ST 0001 ufFSET.ZERO TRACK ANI) ILLEGAL SEEKS 
* * TObOl 

T0601A 

T060111 

$A 

$b 

SH 

$C 

$0 

$E 
$G 

T0601C 

SA 

(L 
LL 
Lvi< 
SIR 
LNJ 
LNJ 
LUll 
LNJ 
DC. 
Lr.J 
DC 
Lb 

bBF 
LbT 

LNJ 
DC 
LNJ 
DC. 
Lb 

bbT 
LNJ 
DC 
Lb 

bbF 
LNJ 
DC 
LbF 

bbF 
LNJ 
I)C 
b 
LNJ 
DC 
LNJ 
D( 
Lb 

tstH 
b~J 
Lll 

bbT 
LNJ 
D( 
bOEC 
b 
LNJ 
IJC 
LNJ 
OC 
LB 

bBF 
b~J 
LNJ 
DC 
b 
r.OP 
LNJ oc 
lULD 

<FLAG 
<ERFL 
$Rl,=Z'0601' 
$Rl.<TI:.ST 
$1:I5.<T05T 
$B5,<FRRC 
SR5.=1 
$1l5.TAGO 
L'0120' 
$B5.<TAGI 
l'O/l 
<TEMPA,=l'20' 
>+SA 
<ERFL.=X'02' 
$65.<TOEI{ 
l'0012' 
$B5.<TAGI 
l'OI' 
<TENPA.=l'02' 

>+$0 
$B5.<TOERl 
l'Ob14' 
<TE~IPA.;:Z'20' 

>+SH 
S65.<TOERl 
L'06l6' 
<ERF-L.=X'02' 
>+$C 
s65.<10TE 
.tt 060 l' 
<START 
$B5.<T!ME 3" " " 
)65.<TAGI 
Z'07' 
<TEI'IPA.;:Z'02' 
>+$u 
$65.<TDEI< 
,,'Ob20' 
<TEMPA.=Z'20' 

.>+$10 
sB5.<TOER 
,,'0022' 
$R5.<+$G 
<T0601C 
$65.<TAGO 
L'O'::08' 
$65.<TAGI 
,,'07' 
<TEMPA.=Z'02' 
>+$F 
$65.<TOER 
,,'0024' 
$65.<TAGO 
L'OllO' 
<TOb016 
>$-1 
$B5,<SKCYS 

~TEMPA'<IOREAO,<O-l 

LOAO TEST NUMt:SI:.R 

'START TEST' 
FAULT RESET/RtAOY CHECK 
SET LOOP COUNI = 2 
TAG OUT 
SET OFFSET + 

ON CYL ? 
NO 
SET CONTINUE FLAG 

ON CYL 

OFFSET ? 

YES 
NO OFFSET 
ON CYL ? 

NO 

ONCYL 
CLEAR CONT. FLAG 

NORMAL pATH 

WAIT 3 MILLfSLCS 

OFFSET ? 

YES 
NO OFFSET 
ON CYL ? 

YES 

NOT ON CYL 
COUNT ;: 2 ? 
LEAliE LOOP 
NO 
CLR ERROR RECUII LATCHES 

OFFSET ? 

NO 

OFFSET ACT! III:. 

SET OFFSET-
REPEAT WITH - OFFSFT 

SEEK 
CYL ZERO 
SETUP INPUT TASK 



TITLE SMLJS".'I<~V (', STORAGE MOOULE T&O. Ftci 18, 19111 PAGE 16 

UO 117" Ub44 07FA BIOF >-$A 
OUli 73 U645 1I07U D600 $6 10 :Z'Ll6',<OTTAS< TAG 6 

Ub47 OUUU llFD 

0 OUl! 74 Ub4~ U7FC blOF >-$U 
UUl17!> Ob4A U3l:lU OF12 LNJ $B5,<ISTATl STALL 
OUl!70 Ub4<': 11280 OfE7 Lb <TEMPA,:Z'02' OFFSET ? 

064i:;; UlUU 
UUll. 77 Ub4F U5l:l0 T fjtif >+$A NO 
OU1l7b Ub50 D3l:l0 OCII5 LNJ $B5,<TOER 
OU 11 79 Ub~' U626 DC l'Ob26' OFFSET STILL ACTIVE" 
001l.8U ub5;) 11280 OfE7- $A Lti <TEMPA.:Z·20· ON CYL ? 

Ob5!> 2000 
001181 U6!>b U500 btiT >+$<' YES 
OUlill" Ob!>-' u3l:l0 UC85 LNJ $B5.<TOER 
OUli83 065~ 0632 DC Z'0032' ON CYL NOT ACTIVE 
vOli84 Ub5A D3l:l0 OC52 $C LNJ $B5,<TAGO 
UUli85 065C 1.)12u DC Z'0120' SET OFFSET+ 
oull8b Ob!>U 1)3110 UC50 LNJ $B5.<TAGI 
U01l87 Ub!il' 1)700 I)C l'07' CONTROL TAG 
Ou118b Ob60 l:l2110 OFO LB <TE~IPA,;Z'02' OFFSET ? 

Ubo, 0200 
00116<;; Ubb3 U500 T bbT >+$u 
u0119U Ubb4 D3l:l0 OC85 h~J $B5.<TOER 
U01191 Ob60 0634 Z'0634' OFFSET NOT ACTIVE 
UU1l92 Obb1 03110 OC52 $D LNJ ~~62~6~GO Oul!93 Uoo'i 0280 DC RTZ 
001i94 UbbA u3l:l0 OE38 LNJ $B5.<TlM~ OELAY 
UOl!9!> 0bbe U004 DC 4 4MS 
U01l9l:> U6bl) 1)380 OC5U LNJ iB5,<TAGI 

CONTROL TAC, 001197 0601' u7UO DC ,'07' 
00li9b Ub7u b280 OFE7 Lti <TEMPA.:Z'02· .OFFSET ? 

Ob7, U2UU 
00119<;; Ub "(3 051lU T Bbf >+$A 
001"Ou U074 D3CO u610 b~J iB5.TO£R 
UOLo::01 U/,7o U636 ,,'0636' OfFSET STILL "CTIVE 
UOLiOL 0077 D3&0 OU8 iA Li'lJ $B5.<TlME 
UOi.::03 U6(~ ulC2 DC 450 450 MS DELAY 
UUli04 U67A u31lu ODO LNJ $B5,<SKCYS SEEK 
OU1LO!> U07<. 0337 D( 1123 CY~ 823 (ILLE~AL) 
OU1,,06 U67u 8180 uFt? $F IOLO <TEMPA,<10READ.<0-1 SE UP FOR INPuT 

U07F OOOU 11F6 
U6ul UUOO UFAF 

U01<.07 u6&;) 07t-A bliJF >-$F 
OV1"Ob Ubll4 8070 v600 $A 10 :Z'u6·.<OTTAS< TAG 6 

v61lo OOOU llfl.> 
UUltO'1 !Jblll> OH( bluF >-$A 
OU1<:10 U61l'i 1l0OU OFEtl $b lu <TEMPti.<INSTWl 5TALL 

ubbO OOUU 1204 
UOid1 ObtsU 07r( blUr >-$1;) 

DIAGNOS[lC UUld, U61lt:. ts21lU OFI:7 Lo <TENPA.:Z'Ol· CHECK 
U09U 010U 

001;n 3 Ub'il 05UO T bbT >+$..1 
UUld4 uo'12 1)380 Ue85 LNJ $B5.<TOER 
OUld!> Ub'14 064U DC Z'0640' OIAG NOT ACTIvE 
OU1do uo95 D3&0 0C50 $..1 LNJ :bB5.<TAGI 

/ Uul.d I 06,,7 U60U DC L'06' , .. 
OUldb ub91> l:l2l:lU OFE7 Lu <TEMPA.:Z·20· ON CYL ? , \ 

009" "OUU ~."j UuId') U69b U5UO bUT >+$K 
OU1.::2u 069( 1.>3110 0(8~ LNJ $B5.<TOEk 
001",d v69t:. Ob44 lIC L'0044' NOT ON CYL 
UOlat Uo'if- 0311U 0(5i $"- LNJ iB5.<TAGO 
001i23 U6Al lI280 liC L'O,,(IO' RT~ TEST 001<:24 U6A': li38U UCDI.> LNJ $B5.<TDT~ EN 
OOla~ 0c,A4 0601 1)<- Z' 0001' 
OOlao it 
001L27 it 
OUiab it 
OUltZ<;; it 
uOl,3v 

it _______________________________________ .-_______________ -------_____ 

0u1dl it 
001.:3, it TEST Ob02 5INGLt;. TRACK FWD/REV St::EK 
uUl233 it 
uOld4 it 
OUld5 U6A!> 8700 OFl2 TOb02 tt <FLAG 
001.:36 i;bA"( b700 OFCl <ERFL 
OU1.:37 UbA" 987U UoO" LUI< :»Rl':f'Ob02' LOAI.> TEST NUMuER 
OUlt3b UoAb 9FOU UFEb 51k $Rl.< EST 
OU1.::3<,; UbAU U380 OC60 Lf~J $B5.<TO::OT 'STARTTESTt 
UV1t4U ObJ.\~ 9BIl0 1211 LAb $Bl.<SA10DV PREPARE LVI0 kUPT 
OOl,ljT U6bl 9fao OOOA ::OTb $13 1,<ZH I SAZ.+ ro-itSAF 
UU1<.4L Ubu3 l!31l0 0(,;: T0602A LNJ $B!>.<TAGO 
UUl.,43 06U5 1.>23l:l I.>C ,'0.238' CLR OIAG.FAUlT.ERR RECOVERY 
OU1,,4't Ubt:lb 1.>3110 OC50 LNJ $B5.<TAGI 
OUlt4!> Obbu 0700 I.JC Z'OI' CONTROL TAG 
UU1<.46 OOb'1 8280 UFI:7 Lu <TEMPA.:L'lO· UNIT READY? 

Ubbb 1000 
UU1L41 U6t:li.. 0,00 T bill >+$A 
U01<.40 UobU U3bU 0(115 LNJ $B5.<TOER 
Ovl,4':! Uc,!:lF UbUb DC ,'06011' UNIT NOT REAliY 
OU 1.:; 5u vo(O tl2bO OFU $A Lb <TE~IPA.:Z.'Ol· OIAG CHECK 

uoC':: 0100 
001<.51 UoC3 05110 bbF >+$0 NO 
OU1':5, Ub(4 0380 uC50 LNJ $B5.<TAGI 
uUl<.5;; U6Lo l.i20U D( Z·O.:' Gp OIAG OATA 
001L'4 uo«( D31lu U[)4b LI~J $B5.<5BI5 G T IS/58 DATA 
UU1",!>!> UbC'i 0001 li( X'l' TE5T ALL BITS EXCEpT pROTECT 
OU1.:56 uo(A u3&0 0CIl5 Lj~J $B5,<TOER 
UUli57 vo<.( OblO DC Z.·OolO· DlAG FAULTS 
U01,,5b vb(l; D3bU 01:.91 $b LI~J :DbS,<LV10SU S TUP LVIO RUfJT 
Uvl,,5~ Uo(F UEb~ D<. . <LVIOTl TlMINe. PROCES~ 
Ov1i6U OoUU 03110 OC52 lNJ $B5.<TAGO 
OU1<'6! ObUt 0000 D( ,'0' RECALlBRAH" 
001,6': 0ou3 D380 01:.9~ LNJ $b5.<TlMO~ 
UU1,,6:; V6U:' 0190 DC 400 400MS LIMIT 
Ovl"o't vovo OFl:lU b >+$( 
0Ol"b~ UbU7 D38U lI(8!> LNJ $B5.<TDER 

TIMEOUT Ci OU1L6t) UoU." 0646 l.iC Z.·Ob4b' RTZ >400MS 
OlllL07 0bUA 1.>3&0 OL50 :D( LNJ $B5.<TAC,! 
OOlLbb U6U( U7UO V<. liD'" 
001'::0':1 ObUt) 1l2l:l0 UFU Ltl <TEMPA.:Z'ZO' ON CYL ? 

uoLlf' 2000 
OOl,,1U U6t:.O 050U T bbT >+$A 

---------- -~~------



( 

001271 
001.,7<: 
001lB 

001<.74 
001d, 
001.::7b 
001dl 
001,,7b 

001.:7'1 
001dlll 
001dH 
001,B.: 
OOlds,j 
00 Ldl4 
OOLds, 
001dio 
001<:87 
001.:81> 
001,,89 
001.:90 
001.::91 
001.<9, 
00l.;'9;J 
001<:94 
001.:9, 
001£90 
Olll.::97 
001£91> 
001.::99 
00130u 
001:101 
oono" 
001:10 :; 
001.~04 
00130, 
OllljOo 
001307 
OU 130b 

OOUO'1 
00 Lll u 
OU 13l! 
00131.< 
Oul,j!3 
001314 
uu lj 1, 
001:;lb 
001.:117 
001:;1" 
Olll:;19 

Olll:;£u 
U013Z1 
ollon 
OUULs 

OllUZ4 
001j2, 
0013lo 
UU!jZ7 
OllU2" 
uunz .. 
001:,3u 
U01331 
uulj3, 

Oll1333 
OUD3" 
001j3~ 
OllU3" 
001:;37 

OU 1::130 
Ou1j3,> 
uUb4l1 
OUl,j41 
00134" 
001343 
ou 154G 
00134, 
Oll 1:;40 
Ou1347 
OU1340 
OU134" 
uUl.:l5u 
OU!,j51 
00n5.:: 
ou 1:;5,j 
OUl,j~4 
001,j5, 
OU!:;50 
Uv 1::>57 
U01,j5" 
OU1,:)5':1 
0013bU 
vU 1.:)61 
UULl6.:: 
Oul.:s63 

001.16" 
OUl.:lb, 
UO Ubo 
OU 1:;0 I 

Oll1jot> 
OU1,:)O':l 
U01.:) 7u 
001.:) 71 
OU Li 7.:: 
OUl.:s73 
001374 

Ubl:.l 
U61::.3 
ObE" 
GbEo 
06E.] 
Uol::.d 
Ubl::./\ 
Obl::.d 
Obl::.LI 
Ubtt" 
lIl>FO 
lIoF-! 
lIoF~ 
UoF4 
UbF, 
UoH 
lI6F" 
UoFI:l 
UoH. 
lIoFu 
ObFt. 
lIbn 
O-(Ull 
070Z 
U7l14 
lIlUo 
lI7ub 
lI7U/\ 
lI7Utl 
lI1UiJ 
lI7UI:. 
07uF 
0111 
U71" 
()713 
0114 
lin, 
0711 
U71d 
U11A 
onl 
U71iJ 
G11E 
lI7H 
lI7£() 
lI7d 
U123 
U7,," 
0120 
0727 
07 t? ':I 
()( 2/\ 
072l 
(,7<:U 
U l2t:: 
073U 
lI731 
V733 
u734 
u73, 
('737 
()13b 
lIn/\ 
(JUI:) 
In::lU 
0731::. 
U74U 
(,74£ 
lI74.:l 
lIt4" 
lIt4' 
v/4l 
lIl49 
lI/4u 
lI74l 
lII4U 
lI74t 
u "1 

lI,(~£ 
lII54 
UI50 
lI-'~ 7 
01~8 
U/~A 
U"l 
U751::. 
U7eU 
010<: 
U-(b" 
lI(o~ 
Ul07 
lI(o" 
U(OA 
u70u 
U70Ll 
O-/ot: 
07er 
u -'-'1 
U 77£ 
U774 
U77~ 
lI7 '0 
u178 
(, /f~ 
U171:) 
(,771.1 
077t' 

03BO Ul8~ 
U64b 
8ZtlO Ofl::.7 
0100 
05!J0 
03bO OCb' 
U650 
'1B70 0335 
&2bU OFC4 
tlOliU 
05UO 
1041 
9FlIU OFAi:. 
lCOl 
9FOO UfAO 
9FUO 0000 
1)3&0 OE91 
Oi:.!JZ 
8755 
1J7~0 
I:.F 57 
<:C07 
litlbO 0701::. 
OFbO UUllJ 
ObtlO Oi:.A~ 
I)F tlO UU F 
03tlO ULlCb 
0000 
u3tlO UI::.9t 
0007 
Of8U 
03bO Ul&5 
U05l 
5DOl 
UF7F 
0300 
1.13tlU Ul5U 
030U 
9bOO Of Au 
bZbO ufU 
0400 
0500 
tubO 
OFbO 
ltiFF 
u3bU ul85 
067 I:! 
U3bU ulb' 
U6t10 
u3bO OlSO 
u'(Ou 
tlZI:!UOfE7 
200u 
U5UU 
u3b(; U<'8, 
Ob54 
!J28l1 UFU 
lIluO 
U~I:!O 
03bll ulSU 
020U 
03t1U ULl46 
0001 
03t1U OlS5 
065b 
98U(; uFAI) 
b2bu Ut'l2 
UOOI 
U~UU 
bADl 
'NOli uFAt 
U3bU U6F5 
890U uF<.2 
UOOI 
ll:.t F 
170U Ut,f' 5 
li3t1u UC.Uli 
UbUZ 

!J7UO Of(£ 
tnUU OFC1 
tl7~0 
8757 
tlOOU uFEtI 
91:!-'U Ub03 
9rUO ufi:.tI 
Ll3bO U<'6li 
Ll3tsO Ul27 
1.13bu O<'~~ 
U2t1U 
1.13bO UlO3tl 
Ul::'t 
LJ3UO Ol50 
iJ7UO 
B2bU UrU 
£OUO 
U5UU 
v31lU Ulb' 
U6b(; 
tlt?b0 Ofl::.7 
UlliU 
USbU 
1J3bll OlS5 
Ub6Z 
9tlbO 1211 
'1FIiU OOOA 
AIl70 Ll8Fu 
Mou OfCE 

T 

T 

T 

1 

1 
T 
T 
T 

1 

II 

LNJ 
DC 

:OA Lb 

bbF 
L~J 
DC 

$0 LIJi'< 
Ltl 

btH 
50R 

$1::. 5H< 
LOv 

TObOZ6 5TI< 
5TI'< 
LNJ 
Dl 
CL 
CI... 
5Tk 
Li)V 
LA/j 
5Tb 
LAb 
Sfb 
LNJ 

$1.1 DC 
L'~J 
LI<' 

TO(021) b 
LNJ 
Dl 

:iiI::. C.MV 
NUP 

SA /j!.J 
LI~J 
DC. 
LvI< 
LIS 

bbT 
bIJIJD /j 

So tI()DO 
$C LNJ 

Dl 
$0 LNJ 

U<. 
SE LNJ 

D<' 
Lb 

btll 
LNJ 
D<' 

:H_ Lb 

tlbF 
LNJ 
UC 
b~J 
LNJ 
DC 

:OF LDk 
L/j 

bbT 
INC 
C/'III-< 
bLE 
LbT 

AoV 
$A buEC 
TOb02C LI~J 

Di... 
* * 

S6S,<TO,,-R 
L'0048' 
<TEMPA,=Z'Ul' 

>+$0 
$B5,<TI)ER 
l.'Ob50' 
$Rl,=S21 
<IDI:.N,=Z'8' 
>+$t 
$Rl,l 
sRl,<CYAI)MX 
sRl,=l 
$Rl,<CYAD 
$Rl,<+$O 
sB5,<LVI05U 
<LVIOTl 
=$R:;. 
=$Rb 
:oR6,=SR7 
$R2,=7 
$B5,<T0602D 
$85, <TI MDE5 
$85, <TIMDE 1 
SB5,<TIMb5 
SB5,<5KCYF 
o 
SB5,<TIMDi:. 
7 
>+$t:. 
$85,<TDEI< 
Z'0052' 
SR5,=1 
>$-1 
>+$';; 
SB5,<TAGI 
Z'03' 
$Rl,<CYAD 
<TEI',PA, =l' 04' 

>+StI 
sRl,>+sC 
>+$li 
$Rl,>+$D 
s65,<TOER 
L'Ob7S' 
$B5,<TI)EI< 
Z'Ob80' 
$65,<TAGI 
L 'Df' 
<TEMPA,=Z'20' 

>+$t:. 
S6S,<TDER 
l.'0054' 
<TEMPA,;:l'Ol' 

>+$F 
SB5,<TAGI 
L'Ot?' 
$65,<5615 
X'l' 
$b5,<TI)Ek 
Z'0056' 
$Rl,<CYAO 
<FLAG,=x'ol' 

>+$A 
=$Rl 
Sl<l,<CYAOMX 
<TOo028 
<FLAC,,=X' 01' 

$Rl,=-l 
sRl,<TOoOZb 
S65,<T011:. 
l.'Oo02' 

PAGE 

NOT ON cn. 
DIAG CHECK 

NO 

DIAG CHECK 
CYL 821 • 
822 CyL5 ? 

DIVIOI::. bY 2 
MAX CYL ADDR 

17 

INITIAL ~EEK TO CYl 1 
5TORE NEXT CYI... ADDRF55 

RUPT 5ETUP AT LEV 10 
FOR DEV. TIMEuUT 

CLEAR TIMEI< 
IN CA5E OF IMMED. RUPT 

5EEK CYFL 
CYL ADORE.5S 

7MS MAX TIME 

TIMEOUT ERROR 
R5 HAS TIMi:. I~ M5 
XXXXXX 

GET CYL ADDRi:.;,5 
TES1 SLOPE bll 

ON CYL ? 

YE::S 

NOT ON CYL 
DIAG CHECK ? 

NO 
YES 

SETUP 5B/15 D/\TA 
ALL blT5 EXCt:PT PROTECT 

DIAc; FAULT5 

5ECOND PAS5 ? 

BUMp CYL ADokt:.55 
MAX CYL ? 
GO AGAIN 
5ET FLAG FOR ~ECOND PA55 

GtT NtXT AODR~55 
END TEST 

*--...... -~---------------------------------- .. ----------------------------.... -" * 1E5T Ob03 ~ANUOM 5i:.tK TE51 
* * 10b03 

SA 

CL 
CL 
(L 
CL 
SIJI 
LI)R 
5Tk 
LhJ 
LNJ 
LI~J 
DC 
LNJ 
OC 
LNJ 
UC 
Lti 

bbT 
LNJ 
Dl 
L/j 

btiF 
LNJ 
UC 
LAb 
5Tt:! 
Lj)i-( 
51"R 

<FLA!.J 
<ERFL 
=$Ro 
=$R7 
<TEMPb 
$Rl,;:Z'0603' 
$Rl,<TE5T 
:o65,<1'1)5T 
$B5,<rRRC 
$B5,<TAGO 
L'D"tlO' 
iB5,<TIMI::. 
350 
$B5,<TA<.1 
L'D7' 
<TEI~PA,=Z'20' 

>+$A 
$fj5,<TOl::.k 
l.'OobU' 
<TEMPA,=Z'Ol' 
>+$1:) 
:oB5,<TDER 
l'OobZ' 
$Bl,<SAloDV 
:oBl,<ZH 5AZ+IO*$AF 
$R2,;;-10000 
$R2,<LPCNT 

TEST ~UMbER 

'5TART TE51' 
FAULT RESET/Rt:ADY CHK 

RTl 

350 M5 DELAY 

ON CYL ? 

ON CYL NOT 5EI 
DIAGN05T1C ? 

DIA<'N05TIC AC[IVE 
WHEN THE DEVILt RUPT5 

TOTAL 5EEK5 
STORE I-I LOOf' COUNT'ER 



UUlj7~ U7bl AFUO OFCF 
OULl70 

UUU77 
0013 7 II 
OU1,j7-; 
OuUbU 
OOlj8! 

UUljB" 
uU1383 
OU138 .. 
00UB~ 
OOljBo 
001387 
001j8" 
OUb8'> 
001j90 
00D9i 
001.;9" 
UUU9j 
001::194 
00U9~ 
0UU9b 
Ou 1397 

00139/j 
OU1399 
UU1 .. 00 
001 .. 0, 

UU140, 
UU1 .. 0j 
OU1404 
OUl .. 05 
OU, .. Oo 
001 .. 0'7 
0014U" 
001409 

OU1 .. 10 
001411 
UU1 .. 1" 
001413 
OUl .. l .. 
OOl .. l~ 
001'>10 
OUl417 
0014111 
UU1419 
001420 
001421 
OU1 .. 2" 

OU1423 

001424 
00142~ 
U01420 
OU1421 
U01 .. Zb 
OU1 .. 29 
00143u 
001431 
00143" 
UU1433 
OU1434 
00143; 
0U143t> 
OU1437 
00143b 
001439 
00144U 
OU1441 
U0144" 
001443 
001444 
U0144; 
OU144b 
001 .. 47 
OU144u 
OU1449 
OU145U 
001451 
00145" 
001453 
001454 
00145!> 
0U 1450 
U01457 
00145b 
001459 
U0146U 
001461 
001 .. 6, 
Uu1463 
OU1464 
00140~ 
001460 
001"67 
00146b 

U7b3 
o 71l!> 
o lbl 
07tlu 
U7119 
07bA 
071ll 
07bt 
07<JU 
0792 
07<J" 
li7':1~ 
0790 
079l 
0/9':1 
079tl 
lilYl 
VI ':It o 7<Jf­
li7Al 
07;,.2 
U71\3 
0711; 
01Ab 
OIAII 
01A'i 
0711U 
01Al 
07At 
o lilf 
OltiO 
07o~ 
li7b3 
07tl!> 
01bb 
V/b I 
010':1 
07i:JA 
V/ bl 
01llLJ 
li'7Q~ 
li 7 1..0 
07C,­
u713 
u71..4 
0716 
(nO 
U/l':l 
07Co 
Vll..l 
07C(; 
u7lF 
(71)1 
U7(;3 
o 7i)!> 

07(;7 
07D9 
u7Dll 
OWL 
(11)1) 
u7i)F 
07tl 
u7t~ 
07103 
07t!> 

07£0 
07tll 
on.A 
O/ttl 
07EL 
07l:::t. 
07F0 
07F~ 
0-IF4 
07fb 
v7FIj 
O/FA 
07FC 
07FU 
U7f-f 
UBOU 
ObUl 
U803 
0llU4 
VtlO!> 
v607 
08011 
ObOIl 
ObOu 
vbOD 
v801;. 
060f' 
Obll 
vb12 
Otl14 
Obl!> 
Oblo 
U81tl 
vbl':l 
U61u 
Ob!U 
0611' 

F8(u OU03 
03110 0000 
OFBO 
OFE:I 
O~Af 
9bOO uf El 
9570 03FF 
9971" 0336 
02bO 0783 
b2BO OfC4 
bOUO 
o!>Oo 
10"1 
9FOO 0000 
U3BO 01::.91 
Ol80 
03BO OUCb 
OOOU 
u3tlU OL9E: 
00b4 
UFIIU 
b900 OfCl 
0002 
(;3110 OCB5 
Ub64 
(;3BO 0(50 
U7liO 
tl2tlO UFU 
2000 
0500 
D3BO OlB1 
Obbo 
b2bO OFU 
OluO 
0560 
D3bO oC!>U 
0200 
U3bO UU4b 
0001 
u360 OCtl1 
OObtl 
B800 OFC1 
0002 
0511U 
1)3110 uCDD 
0603 
OFtlO 0100 
U3bO ODB 
0000 
oOOU 
11600 uFCF 
2760 0761 
6CtlO OfE:1l 
u380 OLbl::: 
U360 OF7B 

rbCu 0003 
U31l0 0000 
OF60 
Of II' I 

FtKU 0003 
U36u 0000 
OF80 
10A~ 
U3bO OCDU 
uo03 

b700 OFC2 
6700 OFCl 
1l7!>b 
tl7!>7 
6UUO OFt:8 
9870 Ob04 
9FOO OFl::.tl 
U38u uC6D 
9bllU 1211 
9F6U uOOA 
U380 OD56 
u3110 U£91 
OtllO 
D380 OUC6 
OOUO 
1)380 u£91;. 
007u 
OF80 
Of7F 
u380 0(50 
U3UO 
U380 OU46 
00F9 
u3110 OCB!) 
0674 
OF7" 
D3110 0(50 
DoUO 
82bO OFt7 
2000 
0500 
D3bO OC85 
Ob72 
9800 OFAD 
9FOU 0000 
D380 UE:91 
OE80 

-------------

x 

T 

T 

x 

x 

T 

T 

TOb03b STR 
TOb03A (ALL 

$b 

$ll 

$1;. 

!loti 

$F 

$G 

$A 

LOR 
AND 
lMR 
bIJI::: 
Lb 

oEll 
SUi< 
STR 
LI'lJ 
DC 
LNJ 
Ul 
h~J 
b 
LtlT 

LNJ 
U( 
LNJ 
DC 
Lo 
bElT 
LI'lJ 

-DC 
Lil 

btlF 
LNJ 
UC 
LNJ 
UC 
LNJ 
DC 
LilF 

btlf 
LNJ 
1)( 
b 
LN.,I 
DC 
DC 
LUk 
biNC 
LUI 
LNJ 
LNJ 
CALL 

CIILL 

LN.,I 
DC 

$R2.<LPCDR 
Lvnk.TtMPA.D-l 

$Rl.<TEMPA 
$Rl.=X'03FF' 
$Rlt=822 
<T0603A 
<IDlt'h=Z'8000' 
>+Stl 
$Rltl 
$R 1.<+$C 
$b5.<LV10SU 
<LVlOTM 
:o65.<SKCYF 
o 
$B5.<TIMDE 
100 
>+SI) 
<ERFL.=X'02' 
$B5.<TOER 
l'0604' 
Sb5.<TA<:.1 
l'D'I' 
<TEI~PA.=Z'2' 

>+$t,. 
$B5.<TllERl 
l'006b' 
<TENPA.=l'Ol' 
>+$H 
sBo;.<TAGI 
L'D,' 
$135.<5815 
X'Ol' 
$85.<TDt::kl 
L'06b6' 
<ERFL.:;X'02' 
>+$F 
$B5.<lOTE 
l'Ob03' 
<START 
$b5.<uUIT 
<+SIJ 
<+Si\ 
sR2.<LP(UR 
SR2.<T0603B 
<TErIPb 
$B5.<TMAVE 
SB5.«RLF 
lVSTH.ZV$TD.AvETM 

lVS1.MSKTM 

$65.<TOTE 
£'0,,03' 
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ALSO IN CURREilT COUNTFR 
GET RANDOM NUM8£R 

CLEAR HI BITS 

TOO BIG 
822 CYL ? 
YES 
CUT IN HALF FuR 410 CyL 

SETUP LEVI0 RuPT 
HE.RE 
SEEK TO 
THIS CYL AODR~SS 
TIME SEEK 
lOOMS MAX. 

elT CONTINUE fLAG 

SEEK TIMEODT 

ON CYL ? 

NOT ON CYL 
DIAG. tlIT ?_ 

TEST FAULTS 

DONT CARE BIT 

PRINT FAULT blTS 
CLEAR CONTINDt FLAG 

NORMAL RETURN 
END CONTINUE MODE 

HIT BRK TO STuP 
NO BREAK 
GO HERE ON bRK 
GET CURRENT CuUNT 
DO NEXT SEEK 
GET STORED TIME LOoPS 
GET AVERAGE TiME. 
DO A LlNEFEED 
PRINT AVE TIM~ 

SEEK. TIME 

EMD H,ST 

*:==========.===========;==;==========.=;===========~= ================== 
* It TEST 0604 
* It 

TObO" a 
(L 
CL 
:;I)!" 
LUi< 
SIR 
LNJ 
LAB 
STb 
LNJ 

TOo04D LNJ 
UC 
LNJ 
DC 
LNJ 
DC 
b 
NOP 
LNJ 
DC 
LNJ 
UC 
LNJ 
DC 

:oe NOP 
b~J 
Lll 

bin 
LNJ 
DC 

$1) LOR 
STR 
b~J 

ulREll AND REPE:AT SEEK TE:;T 

<FLAG 
<ERFL 
=SRo 
:sRI 
<TIO~iPB ' 
sRl.:::Z'Ob04' 
sRl.<TbST 
sI:\5.<TDST 
$Bl.<SA10DV 
$61.<ZHISAZ+l0 ltSAF 
S65. <Goey 
$B5.<LV10SU 
<LV10TM 
$65.<SKCYF 

£B5.<TIMDE 
125 
>+$( 
>S-l 
SS5.<TAGI 
l'O;;' 
$B5.<SBIS 
X'F9' 
$B5.<TDER 
l'0074' 
>S-l 
sB5.<TA<:.I 
Z'Db' 
<TEMPA.=Z'ZO' 
>+Su 
$S5.<TDER 
Z'0072' 
$Rlt<CYAD 
$Rl.<+SE 
SB5.<LVI0SU 
<LV10TM 

CLEAR 'EMPB.Tt.MPC 
TEST NUMBER 

'START TEST! 

GET CyL ADDRE::.S 
SETUP LEV10 
FOR THIS PROCtS:; 
SEEK 
f?M~YlleL DEV RUPT 
MAX TfME :; 12~ MS 
TIME S OK 
XXXXXX 
TIMEOUT RTN 
GET FAULT DATil 
SBIIS DATA 
DONT CARE BIT:. 

SEEK TIMEOUT 
XXXXXX 

ON CYL ? 
YES 
ON CYL NOT SE:1 
GET SELECTED ~YL 

SET UP LV10 
FOR THIS PROC~SS 

o 

;( ", 
\, ,jJi' 

o 
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OU14b9 UI:!~U 1:!70U Uf!:.1:! <'L <lEMP6 CLEAR TIME AClUMULATORS 
UU147U UIl'': I:! "100 ufE9 (I.. <TEI~PC 
UlJl .. 71 UIl~" I.dllO ouCo LNJ liBS,<SKCYF SEEK 

('~' 
Uul .. 7, U!Ub uouo !I>I:. UC U SELECTED CYL 
UUI .. -n U{l,n v31lu ut9!:. u.J $B5,<TIMlJ!:. TIME St:.EK 
UUI .. 7 .. Ub~'f u07u D( 125 MAX TIME 

,'" UUI .. 7~ U!:liA uH!O b >+$r OK 
uUl .. 7t.> UI:!~tl urn !'lOP >$-1 XXXXX 
uul .. 77 Ubb .. U3bO U<.50 LNJ $B5,<TAGI TI MEOUT TO HEKE 
UUI .. ,u uu.:t LJ3UU 1,,( I..'D3' GET FAULT DATA 
UUI .. -79 uil£f- U31l0 OlJ40 LNJ $B5.<SBI!:> SBI1S lJATA 
UU14bu ub31 UUf'9 Ul x'FIf' DONT C:ARt:. BIT;;, 
uul481 Ub3, Li3bU UCIl!> I..J.J liB5,<TDEk 
uul .. B, Ub"" u07 .. lJ( Z'0014' SEEK TIMEOUT 
UU l .. tL, Uti:!:' uf7r liF !'lUi> >$-1 XXXXX 
uul .. b .. Utl3b ldllO OC5U L!'lJ $b5.<TA<lI 
UU1485 UIl,;d I,.IOUU UC I..'Do' 
UU14Bb Ub3;! tlOibU 01'1:.7 I..b <TEI'IIJA.=Z'20' ON (yL 

U,,30 clUUU 
UU1 .. b7 Uti 3 ... U50u bbT >+$A YES 
uul"Bu Ub.:lLJ 1,.13bU Ol85 LI'<J liBS,<TDt:.R 
uu146'f Ub::lf- 0070 vC: ,'0070' ON CYL NOT SEI 
uU149u 0,,4u t>2bO uf(5 ':I> A Lb <IPf-L,=X'I' INH PRINT ? 

Utl4<:: uUUI 
uul .. 91 Otl .. 3 05uo T ~bT ~~IY.ZV$(,IC'MSI..P YES 
UUI .. 9, ALL LOOP ? 

Ub44 f'b<'u ou03 
U84b u3bu uOOO " Ut>4u Ofl:!O 
U1l4'f lOlA 

UU1493 08 .. A u3tlu uDOb I..NJ $b5,<YSNO Y OR N ? 
UU1 .. 9 .. Utl4L 01157 1)( <TObU4C NO 
OU1 .. 9~ Ub .. L> UIl4t lJl <$+':I>AF YES 
UU1490 Utl4t. 89UU uFC5 LtlT <IPFL,=X'l' TURN ON INH Pt<INT 

uU5u Ouul 
CHECK foOt< bREAK UU1491 Ob:'1 li31l0 OlJ33 $b LNJ $tl5,<QUIT 

uul .. 9ti 0b53 u7FA liC <TOoU4D KEEP LOOPING 
u01 .. 9~ Ob!>" UIJ~!> 1)(" <$+:a.AF GET OUT 
Uu bOu Od5!> b700 UFC5 ll.. <IPf-L ~MthJ~H PR II~T 
Uu15Ul u8~7 L>3bO UCDli TUo04C I..NJ :l.b5,<TDTI: 
OU1!>0" Ud5'1 UoU4 Dl Z'Oo04' 
Uu15U3 * 
UUl!>U" * 
U0150:' ************************************************************************ 
OOl:'Ob * TEST U70U ~UURSt IIELO<.ITY "'AIN ADJUST 
uUl.~Ol * 
UU15Ub * UUlt>U'J 0!l~A ~170u OFU T0700 CL <FLA'" 
OU151u U!l~l b700 ufCl lL <ERFL 
OUI ~ 11 Ub~1:: b756 ll.. =$Rb 
uUl:'l.:: u85f tl7!>7 (I.. =$R7 
uU15U UBoU tiOOU UFEtl !>UI <TEI~PB CLEAR TEMPB, lEMPC 
UU1!>14 OtioOi !lDuO U~El Slil <TMFwD CLR TMFWD,TMRt.V MAx FwD/REV TIME 
oul:'l:' Udb4 'fB7U 0700 .l..UK $Rlt=Z'0700' TEST NUMBER 
UU1!>lb UbOb 9Fuu OFEb ·SlR $Rl,<TEST 

( 
UU l:' 1 7 Ollbtl lJ3!W U(6li LNJ :l.65,<TDST 'START H.STt 
U0151!l Utl6A ':IbllU 1211 I..Al:l sBl,<SA10OII ENS LEV 10 
(Jul!>l':l O!lO~ '1FIJU OUOA 5Ttl $Bl,<ZHlSAZ+lO*$AF 
OU1!>2U UUol:: U31lU OC52 LNJ $B5,<TAGIJ 
U01:.21 Ulj7U U280 Ol '-'g,80' RTZ 
Uul!>Z" Ubl1 1)3bU UUll LNJ :l.B ,<TIME 
OUl.523 ub73 019U ()(, 400 400 MS DELAY 
uUl~2 .. U814 li380 Ol50 LNJ :l.B5,<TA"'I 
OUi52~ 087t.> U700 ()C Z'D7' 
ou152b Ob71 8280 UFE 7 Lb <TEMPA,=Z'20' ON CYL ? 

Ob"" LOUO 
UU1521 Ub7A U5UU bbT >+$A YES 
00152b Ob10 1)38U U(U!> LI>lJ :i!l5,<TDEk 
OU1:.2'J UbllJ u714 DC Z'Oll4' ON lYL NOT AC r I liE 
OU153u $A CALL ZV$T.ZV$TC.MSL<'T ENTER LOOP COuNT 

ub7t FOCu 0003 
UtluO 1)3bO 0000 
UIlIj~ OFIlO 
Obll,; lObO 

Oul531 CALL ZV$!D,LPCNT INPUT LOOP COuNT 
OBtl .. f-l:Ku Ou03 
u8tH, 1,.13/ju UOUO 
USbtl OF!:IU 
Udb9 UF(,l:. 

uu1!>3, U8/jA 8200 uFCE Nt'" <LP~NT MAKE IT NEGATiVE 
uul!>33 -U8I:!L II!lUU UFCI:: -LUR $R2, <L--PC-NT 
OU1534 Ullbl:. AFOO oFCI' T0700F STR $R2'<~PCUR PUT IN CURRENT COUNTER 
U01535 Otl9u ll3Su OC5U TU700A LNJ ~B5'< AGI Ou1530 utl9': I)7UO DC '1' 
OU1537 UU9::l 1l28u OFE7 Lb <TEMPA,:;Z'Ol' DIAGNOSTIC ? 

U895 UIUO 
00153b Ublfo 05/ju T bbF >+$l NO 
OU153':1 Ub97 ll3BO uC50 I..NJ $B5,<TAGI 
OUI54u OilY'> D20u DC. Z'D.:' 
OU1!>41 UIl9A 1l21l0 OF£7 Lb _<TEMPA,=Z'FE' ANY BITS? 

Otl'fl FEOO 
001:'4':: Ub':ltJ 0500 I)bT >+$1) YES 
OU1543 089t U3Bu uCS5 I..NJ $B5,<TDER 
001;'4 .. UtlAU U710 DC. L'Oll6' NO DIAS BITS ~ET 
UOl,4!> utlAl l.i3tW OD4b $b LNJ :l.65,<5BIS S6eS ATA oUl!:i4b utlA3 OOUl lJC X'Ol' CH CK ALL BIT;;, EXCFPT PROTECT 
001:>41 usA4 L,)3~W O<'B!> Lr;J $B5,<TDEI< 
Ou154b utlAb 07lb DC. Z'0718' DISPLAY FAULT BITS 
001!:i49 u~A7 tl21l0 UFC4 :l.C 1..1) <IDl:.N,=Z'SO' 822 CYLS ? 

U8A9 tlOUU 
Oul!>5u ObAA 05110 T bbF >+$1.1 NO 
001!>51 OIlAl:l 987U U330 LUI< $Rl,=822 YES 
00155<: u&AL> uFIlO T b >+$t 
001553 OIlAt 91;7U U19A $D LDR $Rl,=410 410 CYLS 
001~5 .. udbO 9FOU ObB7 $E !:>lR $Rl,<T0700B PUT IN SEEK CMD 
uub55 UtlUL LJ3BU ul:.91 LNJ iB5,<LVI05U SET LillO RUPT 
uOl;56 uIlb4 utBO DC: <LVIOTM ~V!O TIMER 

('" 
001:>57 ubb; 1)3BO ODC6 LNJ $BS,<SKCYF E I\. TO 

,J 
OU155t> uBb7 OOuu T0700B DC 0 THIS CYL 
001559 USI)8 D3bO 0!:.9E LI'lJ s65 ,<Tl MDE TIME DEVICE EvENT 
u01:'bu UtlbA 0004 DC 100 100 MS MAX TIME 
OU1561 Ubtll) Uf8U T B >+$A OK 
OU1:'b£ UlJbl D31lU 0(50 T0700C LNJ $65,<TAGI 
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U01~6j 08bl;; D2uu DC Z'DZ' 
OIAG BlT5 Oul~64 UlitlF 8280 OFU Lti <TEMPA.=Z'FE' CHECK 

(;8<.1 fEOO 
Oul:,65 ull<.2 050u T StiT >+$F 50ME ARE 5ET 

() U01566 vile; U380 0<'85 LNJ SB5.<TDER NONE ARE SET 
uul~6" OliC5 on2 DC L'0722' 
001561l O!l<'o 03!l0 OD46 SF LNJ SB5.<SBI5 SB~fS DATA 
00156" 08C!l 0001 D('; X'OI' TE ALL BITS EXCEpT pROTECT 
001570 UliC9 l>380 0(85 h~J SBgl<TDER 
001571 V!lCt> 0724 L' 24' DISPLAY ERROR SITS 
00157" UliC<, U900 OFEC SA CMk SR5.<TMFWD MAX FWD ? 
Ovl~73 VliUo 038v T tiLE >+$1:1 NO 
0(;1574 Ob<.F l>FOO OFEC 5TI< sR5.<TMFWD ST9RE MAX FWD. TIME 
U0157~ O!ll>l 03bu UI:.91 SB LNJ SB5.<LVIOSU SE LEV 10 AGAIN 
001~70 v!lD3 OEbO DC <LVIOTM 
001577 U8t)4 03bO OUC6 LNJ SB5.<5KCYF SEEK TO 
001571> OtlU" 0000 OC 0 CYb 0 00157'1 Otili ( U380 OE9E LNJ SB5.<T1MOE Tl E OEX1CE EVENT 
00158u U!lIN 0064 OC 100 lOOMS 1'1 X 
OU1581 VtlUA OFllO T b >+SC OK 
uU158.:: U8lib Of80 08bC B <TO-,OuC REPORl ERROR 
OU15b~ UIlOU 0900 OFt() s<. CMR SR5.<TMI<EV MAX R V ? 
uu1584 UbuF 0380 T b~E >+St) NO 
001585 UIlt.V liFuu OFI:O 5 R SR5.<TMREV STORE MAX REV TIME 
001580 ubU 0380 0033 SO LNJ SB5.<QUIT HOT BREAK TO ~UIT 
OU1587 Ubl4 0000 [)C <+SI::. C NTiNUE 
UOl~8b UIlt:.:, 0000 E&R <+Sf EXp 001589 Vtlt.o A800 uFCF sl: $R2.<LPCUR GE CURRENT cvUNTER 
00159U Vilt.b 27!l0 U881:. bIN(' $R2'<f0700F L09P S~C~ AGAiN 001591 Otlt.A u380 UEbi::: SF LI'J $65.< MAVE GE AV IME . 
OUl!>9': Vlll:.l ,,041 50R SR6.1 OIVABE ~Y t UOl:'93 U81:.LJ 81:."0 CAD =$Ro RO~ R SU T 
001;94 vtll:.t. I:.FOO OFA"7 51R $R6.<AVETM FO 2 5EEKS~~vOP 
OV159? u8fO li38U Of7b LNJ SB!:>.<CRLF DO A LINE F IJ 
(JUI!>90 CALL LVS1H.ZV$TO.TMFWD PRINT foWD TIMt. 

u8t'.c: FbCO U003 
vt:sr4 0380 0000 X 
ul:lro OFtlO 
Obf7 OfEC 

FWD OOl~n CALL lVST .M5MXF MAX TIME 
OtlFt> FS('u 000) 
ObrA li380 0000 
u!lF<. OF8u 
UbrU 10(b 

Ou159" Ubrl:. 0380 Of7ti LNJ :IoB5.<CRLF 
001~9'1 CALL LV$rH.LVSTD.T~REV PRINT REV TIMt. 

UyVu Fucu 0003 
090.: li3tsu 0000 X' 
v'104 OFSO 
u\/U~ OFI:.IJ 

00100v CALL LV$I.MSMXR MAX REV TIME 
U9Uo FBCO 0003 
U"OIl 1)3!l0 0000 )( 

U90A OF80 
v900 10[;0 

SB5.<CR·LF OUloOl U9U<. U380 uf7tl LNJ 
UOloO.:: CALL LVSIH.ZVSTD.AvETM PRINTAVE TIME .or 

U'1ut: FIKO U003 
U91V lJ3tlO UOOU 
u91.:: OF80 
U9L:l UfA7 

uUl003 ('ALL LVST.M5K1M AVE SEt.K TIME 
U<,;14 Fb<'O 0003 
U91b O)8v uuou 
v91tl OFbO 
v91'1 10A5 

001004 U<,;ll\ !J2!J0 Of(4 Lt> <IDt.N.=Z'CO' CHECK OEVI('E TYPE 
U91<. COUO 

00100~ VYILJ O~UO bbT >+$t. 
001bOtJ v911:. 1:.970 0024 CMR $R6.=36 ITt 5 40 MBS 
00100l U9':0 02UO U94(. bL <T01OOO <36 M5 
001000 v9£<: 1:.970 U028 <'Mk $R6.:;40 
001bO" u9,,4 03uu 094C ti" <T01000 >40 MS 
OOll>lu U9<:0 Of&u 094F b eTa 7001:. WITHIN LIMITS 
Oulo11 U9':tJ 82bv UF(.4 $1:. Lb <IOt.N.=Z'80' 

u9iA tsOUU 
00101" U9£b 050u T btiT >+Sf 
OOlbb v9':L t970 oun ('~IR $R6.=33 IT' 5 1!:>0 M85 
001014 OY"L 0200 094<' bL <T07000 <33 M5 
uOl01:' (JedU 1:.970 002!> Cr~R $Rb.=37 
OUlbll> u93i u3UO 094C blJ <Torooo >37M5 
UOlol7 u'l34 OF!lu 094r b <T0700E 
0011.>10 u'l~o 82/;0 UFC4 lOF Lb <lDt;N.=l'40' 

00101" 
u93tJ 4000 
li"3'i 0500 bbT >+$>\ 

OUl02u 09jA 1:.'170 0032 CNI< $R6.=50 ITt 5 aO M65 
001021 u'id<' 0200 094( bL <T07000 <50MS 
00102.:: li'l3t:. t:.97u OU3b <'MR SR6.=56 
00102j liY4U U3UO U94C blJ <TO{OOO >56MS 
00102 .. 0\/4£ UF80 094F b <TO/OOE 
00102~ UY44 1:.970 00)2 lOA <.Mt< $R6,=SO ITtS 300 Mb5 
001020 "'\/'+0 U20v 094<' bL <T0100D <50MS 
UOlo21 U'I4c1 1:.97u u031l (.~IR SR6.=56 
0Oloib UY4A 0380 094F bLt. <T0100E =<56M5 
0010Z .. L,,4L ,,380 v(85 T0700U LNJ $65,<TOER 
001,,3u ..,"4t:. 072b DC L'0128' AVE TlMt: FAILt;O 
0011>3J. V'l4~ u380 OlOU TO-'OOt LNJ :065.<TDTt TEST END 
00103.: U';l51 07UU 1)( l.'0100' 
OUl033 * 001034 * OU10);, ************************************************************************ 001030 * 1 E5T 090U KPS Tt;5T 
001031 * 00103" * 00103'1 O"~" li700 U~U T0900 <'L ~~~~t 001040 09~'+ 1)700 uFO LL 
00 itA 1 O"~o 9870 v900 Lvi< SR1'=~'0900' TEST NO 
001b4" U95d "FuO u~lb STR :1>1<1.< E5T 

..,.~" 001643 li'l51\ 038U 0(.6U LNJ .. 65.<Tl>5T 'START TEST' 
001044 VY~<' u3bU UU.7 LN.J $B5.<FRRC FAULT RESE1/Rt.ADY CHECK -~-) 00104!> UY5t. U3bO U<.5Z L,.J $b5.cTAGO 
001tJ40 liYc>V 05110 1)( L'0580' LOAD TARGET Rt;C, 
001041 U901 D)bO 0(50 LNJ $B5.<TAGI 
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00104b 
001049 
0010~u 
001051 
00105, 
001b5;; 
001054 
UOl05!:> 
00105b 
OU1057 
00105b 
U0105~ 
UOlbbU 
OOlobl 
0010b, 
0010b3 
OU1064 
UOlob!:> 
0010bo 
001b67 
001060 
0010b9 
00107u 
001071 
001u7, 

,001bB 
Oult>74 
001b7!:> 
001070 
OOlon 
0010-70 
001u7,> 
00108u 
001ubl 
001b8, 
001b8;; 
001084 
OUlo8!:> 
0010Bu 
UUlu81 
001b8b 
UOlbb\l 
001090 
OOloYl 
UU1uY, 
001u9'; 

OUl094 
001b9~ 

001b9b 
001bY7 
001b9" 
001u9'> 
00170u 
OUI101 
UU170, 
OU170~ 
001104 
00110~ 
001100 
UU 11 07 
OU1/00 
00110'1 
uOlllu 
OU 1 711 
00111, 
UU III j 
001114 
00111~ 

001110 
OU1"I17 
U01"l1b 
OU11b 
0017.1U 
uon21 
UUl/2t. 
00172:l 
UUlI2 .. 
UO 112'.> 
001-120 
UUl121 

00112b 
UOl/2'1 

UU l13u 
U01131 
uOll3, 
OUi/3~ 
001134 
UUlI3!> 
OU1 no 
OU 113 7 
Oul130 
uO 1 1::1'1 
00114U 
UU 1141 
001/4, 
OU174;; 
001144 
00114'.> 
OOi 14b 
lJ01141 
OU114u 
Ou1I4':1 
OU1751..1 
Oull51 
OU175" 

U'1bl 
u9u": 
u'lU4 
u':lbO 
u9btl 
U'1b':l 

u\lul1 
U\lbu 
O\lbl 
09tlu 
(..9UI.: 
U9LU 
u'ill 
u'iU 
U\ll4 
0\1(.0 
u9lb 
(..9(.'1 
U"LU 
U<;(l 
U'i(.u 
U':IlL 
O\lU 
U'70U 
u'7Ul 
U9U, 
O\lli3 
u9li .. 
u\lj)~ 
0':1Do 

1)5bO 
9800 un,7 
lU48 
9b70 U080 
1900 
li3bO Ot85 
0912 
1)3iHJ Ol52 
05Ff 
1)38U Ol50 
D5Ff 
9bOO OfU 
1046 
"670 UOF~ 
19UO 
D3bO Otb5 
0924 
tFbO 0000 
1)3bO OF23 
OHtl 
UOOl 
OOO!JI 
U080 
~COl 
b800 IlFO 
Ob70 O!:>OO 
~b70 F~Ff 
A(8u oFO 
"bbO 0961 
9HHJ 120E 
lC09 
9FOU 0000 
9FOO 0000 
b8iJl 
4C05 
(foo uuOO 
0004 
\1900 UOOO 
unt 
\I!lOO 11Fb 
4C3~ 

FFU, 
blb2 
0051 
U052 
07fD 
8055 
0053 
07Ft 
F902 
U97t­
to!l2 
09f 5 
000, 
~FO, 
OF80 U9tl 

UuO, 
"tiM> U9bA 
YFbu 121A 
bt70 bOOF 
0000 
OHf 

ii2liu 
OOlO 
05bO 
70liO 
tJ900 uFCS 
OOO~ 
~04b 
li'-'O UuOF 
uHJO uft9 
~3bO 0(!l5 
u994 
D3bu Ol8, 
U990 
09ll 
!llb2 
00,1 
005~ 
07Fl; 
!l055 
U053 
07ft 
F90" 
097F 
UfO:: 
0370 

lt01 
AtbU ufl7 
I\O~" 
I\Y~l 
onL 
U3UU 
tlAOl 
1£)3~ 
027A 
UFbO 09Fu 
'i!"o 
AF57 
b900 0l'C5 

T 

T 

X 
X 

X' 

T 

SA 

$A 

* 

DC 
LOR 
SOR 
XOR 
IH;L 
LNJ 
DC 
LNJ 
DC 
LNJ 
D( 
LOR 
~OR 
XOR 
btL 
LNJ 
DC 
!:oTb 
LNJ 
DC 
DC 
Rt~V 
DC 
LuV 
LlJR 
LDR 
LUR 
LOb 
LAb 
!:oTb 
LDIt 
SIR 
!:oIR 
DEC 

~V~ 
RT(N 

L'D~80' 
$Rl.<TEMPA 
$Rl.S 
$Rl.:X'BO' 
$R1.>+$A 
$B5.<TDER 
L'OY12' 
$B5.<TAGO 
Z'D5FF' 
$65.<TAGI 
L'DHF' 
$Rlt<TEMPA 
$Rlt8 
SR1.:X'FF' 
$Rlt>+S6 
$B!>.<TDER 
Z'0924' 
S64.<+SC 
SB5.<FLbF 
<X-FFfF 
1 
$AF.O 
128 
$R2.:1 
SR3.<OTTASK 
$R5.:l'D5' 
$R7.:-1 
$B2.<KKPT 
$bl.<T09LV5 
:bBl.<SA5P 
$Rl,:9 
$Rlt<ZHRTCI 
SR1.<ZHRTCC 
:sR1 
$R4.:5 
$R4.<ZHRTCL 

(MR $Rl.<ZHRTCC 
bL >-$11 
LOR ~Rl.<IOREAD 

GET TARGET RE", 

TEST IF ; 'SO' 
IT DOES 

TARuET NOT " 'SO' 
LOAD TARGET R~G ='7F' 
READ IT BACK 
GET BUS IN 

TEST FOR 'FF' 
IT IS 

TARGET NOT ='FF' 
GET RBUF ADDR~SS 
FILL. bUFF wiTH STRFAM 
of F '5 . 
STRING LENGTH 
READ bUFF ADDRE!:oS 
BUFFER LNGTH 
SET 1 bYTE RANGE 

READ CURRENT ~ECTOR coMMAND 
INITIAL bUfF PATTERN 
GET READ BUFF~R ADDR 
SETUP RUPT PRuCESS TO Llt5 

9 TICKS OF S.;; MS 
SET RTC FOR 7~ MS 
ALSO CURRENT 
SET SR1 FOR 6a.7MS 

SET RTC TO LEv 5 
TURN RTC ON 
wAIT FOR NEXT TICK 

LOV $R4.:b3 LAST ~ECT COUNT 

* MUS1 uU FA~T HERE TO GET !)ECTORS ON FLY 
* $A 
3>8 

$C 

STR 
lOLl) 

$R7.S62 
$62.:$Rl.:SR2 

>-$b 
:$R5.=SR3 

blOt' >-Sl 
CNR $R7.$B2 
bE >-Su 
LDH $R6.$62 

INITIALIZE BUFF 
SET UP NPUT 

READ CURRENT ~ECTOR 

WAIT FOR BUFF CHANGF 

GET SECTOR ADuRESS 
bN~l ~Rb.>-SA 
RTCF RTC OFF AT SElT 0 
!)TR $R7.SBl INITIALIZE BUfF 
b <TO\lOOB NO RUPT SO GO ON *---------------------------.------------------------.------------------* kTC RUPl bRINGS US HERE 

* T09LV5 R1lF NO SEcT 0 IN a7MS 
SETUP FOR LAb 

STI::I 
LI:V 
HLT 
b 

$B1.<T0900A 
$EH.<SAI5P 
:Z'bOOO'+15 

ERROR REPORT 
AT LEV 15 

*-------------------------------------~-~------------------------------T0900A Lb :SRo.=X'CO' ANY OTHE~ blT~ ? 

$A 

T09001> 
3>A 

$b 

bbF 
Ollf< 
Lbl 

501< 
AN'Ll'­
~lR 
LIiJ 
DC 
LNJ 
Ul 
tlolU 
IULD 

>+$A 
SfH.16 
<IPFL.:X'l' 

$R5.8 
$R5.:X'OF' 
$R5.<TEMPC 
$B5.<TDER 
Z'099"4'· 
sB5.<TDER 
l'0990' 
$ 
$bl.:$Rl.=$R2 

~9s' DATA TO ~R7 
ENAbLl 'IS'I'~B' PRINT 
GET TAu 
GET TAG NO. 

BIT 1 NOT RES-U BY INDEX 

NO ~ECTOR 0 I~ 67 MS 

GET CURRENT S~CTOR 

tllOF >-$b 
$( (MR $R7.$Bl DI~ BUFF CHAN",E ? 

bt >-SL 
(MH sR4.+SB2 RECORD 63 ? 
b", >-SI1 NO. SO TRY AUilIN 

***************************~******* 
* * SHOULD bE rlNISHtD BY NOW 
* ***********************************'1 sD LUV $R1.;1 NITIAL ~ECTOK COUNT 

LDb $82.<KKPT ADDRE!:oS OF REtURNED DATA 
$10 LliH SR2.+SB2 GET STORED DAtA 

CMR $R2.;::$Rl NEW DATA? 
bL >-St TRY SOME MORI:: 
b~ >+Sr MUST HAVE SKlpPI::D ONE 
INC :SRi NEXT SEQ DATA 
CNV $Rlt=63 LAST DAITA ? 
bL >-St GO AGA N 
b <TO':lOOC ALL FINISHED 

$F ~TR $Rl.=SR6 '58' DATA 
~Tk SR2.:SR7 'IS' DATA 
Lbf <lprL.:X'2' ENABLE 'IS'I'~B' PRINTOUT 



OUl1~.:I 
U01754 
00l"15!> 
UU11Sb 
001 I ~ 7 
00115<l 
00115'1 
OU1"I6U 
OU1l61 
00176i. 
001163 
uul/M 
OU 116'.; 
OUl16b 
UU176-1 
0U 1760 
ou 1169 
OU1 nu 
001rl1 
001/7, 
uOn73 
00117,+ 

00117~ 
OU177b 
uOliTi 
O(1771) 

Ou177'1 

Uul18U 
001181 
00178, 
uul183 
OUlI8,+ 
001185 

UiJ118t.> 
OU ItS! 
Ou1'8b 
UUPS'i 

00179u 

001"191 
00119'­
OU179j 
UO 1 "194 
uul19~ 
OU1796 
001797 
UU179t; 

U'i~3 
O'i~:> 
iJ'iH 
U'i~'i 
U'iFu 

u'1H) 
0'iH 
0AOl 
OAO.: 
UfIl)3 
UAU!> 
0!1U6 

OA07 
Ui\u'1 
UAOo 
UAul 

UAUU 
0AU~ 
0Ali 
uALL 
UA13 
UAD 
uAlo 
0A17 
uAl'i 
uA1A 
UAll 
UAllJ 
OAll:. 
UA"U 
UA21 
0Ad 
vA,,!> 
vA"o 
vAn 
0A2'1 
UA2u 
0A"l 
vA2U 
vA"!,, 
UA3U 
OA31 
UAB 
vA3,+ 
vA30 
vA31 
UAjtl 
vA3A 
OA3tl 
OA3u 

UOl H'J 
U01bOO 
UU1tlOl 
001bO;'; 
UOlbO:! 
UOltlO,+ 
UUlbO~ 
OU1bOt.> 
U01bO"! 
0u1bOl> 0A3t 
00100'1 UA4U 
UUltllCr - UA4':: 
0011>11 UA4'+ 
U01tl1, 0A40 
UU1tlLl 

001b14 

OOlbl~ 
OOltilb 
001b17 
OU1,lltl 

OU1tl1'i 
001b20 
001b21 
001tl2':: 
001b2~ 
001b2,+ 
001b2~ 
001b2b 
OU1b27 
001b2b 
001tiZ'i 
0(11)30 
001b31 

001b3.: 

UA4b 
UA4A 
UA4l 
UA4U 
uA4t;, 
UA!lO 
UA~<! 
OA5:! 
UA5,+ 
UA~o 
o A'::> 7 
UA5tl 
OA~A 
UA5u 
UA5u 
OA!:>f-
0Ao1 
UAo3 
uAo'::> 
OAb7 
OA08 
UAoA 
OAb( 
UAbt 
OA70 
UA7Z 
OA74 
OA75 

UOU" 
5041) 
0570 OOOF 
Of 00 OFE9 
Ll3bO uCS!> 
0992 
lJ3bO OlDu 
09UO 

!l700 Of-lZ 
d70u Of-t! 
'Jd7U lUOO 
':If-OO uFlt:l 
Ll3tiU OC6li 

/'-bCu OU03 
li3SU 0000 
UFbO 
10H 
l)3b(J (JlJOb 
uouu 
OOUO 

FblO 0003 
l)3bO uuOO 
OFao 
1117 

F-bCO 00U3 
lJ3bO 0000 
uFb(J 
lOLA 
tdllu UlJOu 
OAUl) 
OAll 
l)3bU til~O 
u200 
S2bU Of-E-I 
01UO 
u50u 
U38U Ol85 
1040 

I'EKO 00U3 
li3bO 0000 
uFao 
1117 

f-blO 
U3bU 
Of80 
lOLA 
v3bU 
OA21 
UA31 
ll3tiu 
llZOO 
b28U 
01UO 
05bU 
03tiO 
1042 
1.13bO 
1000 

1l7UO 
8700 
9S70 
9f-UO 
1.13bO 

F-bCU 
li3bO 
oFtlO 
111.il 

0003 
uouo 

OllOu 

0(50 

Oft.? 

U(65 

O(DD 

OFC2 
OFCl 
1001 
OFEu 
O(bU 

0003 
0000 

f-tKO 0003 
li3S0 0000 
OFSO 
110l 
li3bO OUOu 
OA5b 
OA51,) 
b900 OF(2 
0002 
OFbO OuF2 
9bSU 1211 
9F8U OOOA 
u3bO 0058 
1,)360 OliA4 
li3bU OE91 
OES2 
bBOU OFAC 
9S00 OFAD 
9F30 OHi9 
9FOO 0000 
9870 0021::: 
bZbO OFC4 
SOOO 
05bU 

x 

T 

x 

x 

x 

T 

T 

T0900( 

* 

::'OR 
Aim 
51R 
I.NJ 
DC 
I.I~J 
IK 

$R5,s 
:oR5,=X'OF' 
:oR5,<TEMPC 
$B5,<TDEI< 
Z'0'>92' 
i65,<TDTE 
Z'0900' 

PAGE 

GET TAG 
GET TAG NO. 

WRONG SECTOR 
END TEST 

22 

* :*T~~T*1~~~****************·****************************************: 
* *------------------------------------------------------------------------* wRITI::: PRul~(T T~5T 
* * 11000 

$( 

$L 

* 

(I. 
(I. 
loUR 
::'lR 
I.NJ 
CAI.I. 

I.NJ 
IK 
Ul 
(ALI. 

CAI.I. 

I.NJ 
liC 
UC 
I.NJ 
D( 
Lb 

buT 
LNJ 
D( 
(AI.I. 

(ALI. 

b~J 
DC 
I.NJ 
D( 
lob 

bbF 
I.NJ 
lit 
LNJ 
()( 

<FLAG 
<ERFL 
$Rl,=2.'1000' 
$Rl,<TE5T 
$B5,<TD5T 
ZV$T.ZV$TC,M5P51 

$B5,<YSNO 
<+$A 
<+$u 
ZV$T.ZV$lC,M5P52 

LV$T.ZV$TC,M5~ONE 

$B5,<YSNO 
<-$f-
<$+;"AF 
$65,<lAGI 
L'D;:' 
<TEMPA,=Z'Ol' 
>+$( 
$B~,<TDER 
Z'1040' 
ZV$T.ZV$TC.M5PS2 

ZV$T.ZV$TC.M5DONE 

$B5,<Y5NO 
<-$F 
<$+;"AF 
$65,<TAGI 
Z·DZ.' 
<TEMPA.:;:Z'Ol' 
>+$(; 
$B5,<lDER 
L'1042' 
$B5,<1DTI:. 
Z'lOOO' 

STORE TEST NUMBER 
'5TART TEST' 
PROT 5WTCH 1.11 ? 

Y OR N RE5PON:.E 
'N' RI:::SPON5E 
'Y' RI:.SPON5E 
'DEPRE5S PROT 5WTCH 

'Y' WHEN DONE 

Y OR N REPI.Y 
'1'1' REPLY 
'Y' RtYLY 

GET DIAG TAG 
WRITE PROT ? 

WRT PROT BII KE5ET 
HIT PROT 51'< 

'Y' WHEN DONE 

Y OR N REPI.Y 
'1'1' Ri:YLY 
'Y' REPI.Y 
GET DIAG TAG 
PROT bIT ON ? 

PROT 5WTCH SET 

END TEST 1000 

* ***************************.******************************************* * TEST 1001 UYNAMIC READ-WRITE 
* * 11001 CI. 

CI. 

~¥~ 
LNJ 
CAL.1. 

CAI.L 

LNJ 
DC 
DC 

Tl001A LI:H 

b 
TlOOIB LAB 

STb 
I.NJ 
LNJ 
Is~J 
1.0R 
LuR 
5TR 
51R 
LOR 
lob 

I:H:lF 

<FLAG 
<ERf-L 
$Rl,=Z'lOOr' 
$Rl,<TE5T 
$1:l5,<TD5T 
ZV$T.ZV$TC.MSwRT 

ZV$T .MSP51A 

$B5,<YSNO 
<Tl001A 
<Tlu01B 
<FLAG.=X·02· 

<TluOlF 
$Bl.<5A10DV 
$B1,<ZHI5AZ+IO*$AF 
$B5,<GETCY 
$B5,<GET5C 
$B5,<LVI05U 
<LV10Tl 
$R3,<BITE 
$Rl,<CYAD 
$R1,<DXFN.$R3 
$Rlo<+$B 
$R I, ;;:46 
<ID~N,=Z'8000' 

>+$A 

STORE TEST NO 
'5TART TE51' 
'OK TO WRITt: '1 

'REPI.Y Y OR N 

NO 
YES 
5El ByPA55 FI.AG 

AND GET OUT 
SE:.TUP LV10 IS" 

GET CYL ADDRE.:.5 
GET 5E(TOR ADvRE55 
SETUP FOR LVlu 
TI M I NG PROCES:. 
GET DEV NO. 
GEl CYL ADDRE:.5 
SETUP (YL ADDK FOR (Wl 
STORE IN SEEK ROUTINE 
MAX 40 MS FOR 410 CYLS 
822 CYL5 ? 

KEEP 46M5 FOR 410 CYL DEV 



lilLt SMU~~"ktV C', SruNAbt NO~ULE I&D. Ft~ 1&. 191!> 

uulu33 
OUlb3't 
Oulb3:, 
uu1<J3" 
uU1b31 
uU11l3b 
UOlb3':1 
uUlu4U 
uUl!,41 
OUlb4,-
001,,43 
OUlll44 

UUlu4~ 
uUlu4u 
Oul,,41 
UUlu4b 
uul,,4':! 

uUl,,5u 
OU1,,~J. 
UUlb~<. 
uulll5j 
UU1b54 
UU1b5:, 

UUlb~U 

UU1b57 
uulb5u 

UU1b5':1 
OUlbbU 
UUlbbl 
UU1bb<. 
OUlbb3 
UOlbb't 
uU1llb~ 
OU1bbo 

UU1bb7 
OUlboo 
UUlbO':l 
OUlblO 
OUl071 

OUlol .. 
UU1,,13 
uul!>7't 
OU1b7~ 

OUlv70 
uUl!>77 
(,HJ1b7b 
OUlb79 
OUlu&O 
UUlolH 
OOlbS,­
uUlua;! 

OUlllS4 
OUlb8:, 
UUltJb6 
UUlbil/ 
UUlbBb 
UUlbB\! 
uu1b9u 
Uu1tl91 
OUlb9" 
OUlb9;; 
UOld94 

UU1b9~ 
uUlb90 
UUlb97 

001b9o 
U01b9':1 
oU190U 
OV1'101 

vUl':iU;,: 
Oul':i03 
001':104 
001':l0~ 
OOl':lOb 
001':107 
U0190b 
uo 1 ':10':1 
001910 
001" 11 
00191.< 

Oul'1U 
OU1':l1't 
001':l1~ 

001\116 
U0191·' 
Oul'!lb 
001919 
001'120 
UU1921 
001':12<: 

(,A7" 
vAlb 
vA"/J\ 
UI;'1L 
uI\7u 
OA71-
UAtlU 
UAbl 
lJI\b3 
lJI\b4 
UAbo 
OAtl7 
UA!>':I 
UAI:>I\ 
lJA!>u 
UAIlU 
lJAbt 
(;l\Uf 
o A ':I 1 
UA':I" 
UA93 
uA':I4 
UI\9o 
UA9 { 

UA':I':I 
UA':IU 
UA':IU 
UA9t:. 

01\':11-
Ul\ill 
UAil3 
UAA4 
UAA'J 
lJl\A ( 
LAA9 
OAAA 
lJAAb 
UI\i\U 
OAAf 
OAul 
UAb;': 
UiI~4 
UAu:, 
UI\b7 
UAUo 
lJl\~" 
OAl:ltJ 
LAbC 
OAUI::. 
UAUf 
UI\Ll 
UA(3 
UA( .. 
OACo 
UAL!> 
UAUI 
UA(b 
UAU. 
UA(t 
LACF 
UilUl 
UAU~ 
GAU4 
GAU5 
LAO,( 
(;AUtl 
UAU':I 
OAU~ 
UAUC 
lJAUt 
GAUl­
UA£l 
UAt2 
vAt.4 
lJI\t5 
lJI\I:.O 
UAt7 
lJAt':l 
OAtil 
GAtti 
lJAt.~ 
OAtF 
UAfO 
UAFl 
uAf3 
liM5 
UAI-6 
lJAftl 
lJAF':I 
UAFb 
UAFC 
UAFLl 
UAFI::. 
ObUO 
UbUl 
UbU3 
lJbO~ 
ObOl 
UUOtl 
UlNA 
UbOtl 
UtlOC 
UUOI::. 
UuUF 
Ubll 
Utll~ 
Ob1" 
UbJ.5 
utl17 
Ob1tl 
Ob1A 

':IA7U 
91'00 
U3!W 
uOOu 
l.i3 tw 
uOOO 
UFIlU 
l>3tJO 
101.< 
1J3bO 
u7UO 
tl2bO 
"UUO 
U:,OO 
l>3bO 
1014 
1(04 
b2bU 
.. 000 
U5!l0 
H:ul: 
':I~OU 
b151 
':IFUO 

UOOA 
OUOO 
0l.A6 

Ot91: 

OL8~ 

0(50 

ufE.7 

0(,115 

01-(4 

u~Fl 

uHO 

fblU UU03 
U3bU UOOO 
UFbO 
114't 

HKO uuo::! 
l>3bO UOOO 
UF8U 
OFrO 
bllUO ot-AL 
YAIlO UOOO 
OOLF 
lOUb 
':I40v OFD2 
':IF30 OFbO 
U3tW 0(5;< 
U30U 
1..i3tlU UC5U 
1J20U 
1l2bU UH: 7 
1l00U 
U5bU 
l>3bO U(b!> 
1010 
1J3bO Ot-BD 
B186 
UOOO 1H7 
UOUO uFI:7 
U-IFb 
l>3bU U~lB 
9bOO 11tt! 
IlOS1 
0000 11FU 
U7FI.! 
1.l3BO Ut.FB 
OFI1U 
L>3tlu u(85 
lU;u 
1.l3bU uC~O 
1.l7UO 
1l2bO UFI:7 
U10li 
U;bu 
1.)3bO 0(,50 
1.)200 
1.l3tW ul>40 
UOUl 
1.J3BO U(B5 
lU2U 
l>31W Ut91 
UEB" 
leU! 
b051 
OOUU llFI:I 
ult-v 
b7~1 
818U OFU 
OUOU 11Fb 
0051 
07fb 
1.J3bO uFll.l 
':1800 11E9 
&O~l 
0000 llFD 
07FLJ 
U380 U1:9f:. 
0019 
OFBO 
UF7f 
1.J3bO 0(B5 
10J." 
t:HlUU uFAC 
1.l3t!0 Ur1B 
':IB70 U12( 
!i184 
UOUO 11Fb 
UU;1 
U7f( 
91110 IlAOO 
8051 
OOUU J.lFD 
07FU 
1.J3i10 OtFB 
OFilO 
U3BU OC.B~ 
1052 
9844 OOO~ 
9970 UU19 

T 

T 

T 

$A 

$b 

$C 

:t>F 

H001C 

$A 
$& 

:li( 

$A 

$U 

$A 

:lib 

$u 

$H 

AULl 
~Tf< 

b~.) 
LNJ 
DC 
t:l 
LNJ 
l>C 
LNJ 
Uc. 
Lb 

bul 
b~.) 
LuV 
Lb 
bbf 
A()V 
:,Tt< 

~fK 
CALL 

(ALL 

LLlk 
~t<1>1 

:,OL 
UN 
~lt< 

b~J 
b~J 
Ltl 

bbF 
LNJ 
UC 
LNJ 
luLU 

t:liOF 
LNJ 
LLlR 
10 

blOf 
LI~J 
I:l 
LNJ 
D( 
LNJ 
lK 
Lt:l 
bt:lf 
LNJ 
UC 
LI~.) 
1)( 
LNJ 
DC 
LNJ 
I.lC 
LI.lV 
lu 

blUF 
(L 
lULD 

blUF 
LNJ 
LUN 
lu 

bluF 
LNJ 
DC 
b 
NOP 
b~J 
LUI< 
LNJ 
LDR 
luLU 

t:lluF 
LDR 
10 

t:liuF 
LNJ 
b 
b~J 
LUk 
CMR 

$R1.=10 
$Rl.<+$C 
$B5,<5KCYF 
o 
$B5.<III>1DI: 
o 
>+$1.) 
!b1:l5.<TDER 
lq012' 
:6B5.<TAuI 
L'D7' 
<TENPA.=Z'20' 
>+$t 
:IoB5.<TDEN 
L'1014' 
$R1.;:4 
<lDt::N.=Z'4' 
>+$F 
$R1.=14 
$Rl.<TRJt.t<lX 
;$Rl 
$k1.<IRKAD 
lVST.ZVSTC.M51KNO 

LvsrH.ZVSTD.T~Jt.AD 

$R3.<blTt 
$Rl.<+$F.=X'lF' 

$R1.8 
:IoR1.<SECAD 
$R1.<DXRN.$R3 
~~630l~GO 
$B5,<TAGI 
Z'D,' 
<TEMPA.=Z'SO' 

>+$A 
:IoB5.<IOER 
L'10lb' 
$B5.<SUFb 
wBUF.<IOWRIT.<TEMPA 

>-$b 
$B5.<5UCA 
$Rl.<FMRw 
;$R 1. <OTT A5K 

>-$1... 
SB5.<STALL 
>+$U 
$B5.<TOER 
Z'1050' 
$S5.<TAGl 
l·O." 
<TENPA.=l'ol' 
>+SA 
$B5.<TAGI 
Z'D.,:' 
$B5.<SBI5 
X'Ol' 
$B5,<TOI::R 
l'lu20' 
$1:l5.<LV105U 
<LV10Tl 
$Rl.=l 
=$Rl.<OTOFRG 

>-$U 
::sR' 
<TEMPA.<IONEAD,;$Rl 

>-$A 
$B5.<5UCA 
SRl.<RWD 
;$Rl.<OlT A5K 

.>-$U 
$B5.<TIMDE 
25 
>+$1::. 
>$-1 
$S5.<TOEI'< 
L'1018' 
$R3.<bITI::. 
$B5.<5UCA 

IRb':~Y8READ';$Rl 

>-$f 
sRl.;::Z'BA' 
=$Rl.<OTTASK 
>-$(;, 
$B5.<STALL 

·>+$U 
sS5.<TDtR 
"'1052' 
SR1.RbUF.9 
$Rl.=X'19' 
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MAX 5bMS FuR 022 CYLS 
STONE IN TIMInG PROCES5 
SEEK 
CYL ADDRESS IN HERF 
TIM!:: ~E.EK 
MAX TIME IN HtRE 
TIME OK 

TIMEOUT f:.RROR 

ON CYL ? 

NOT 01'< CYL 
FOR 5 TRACK 
19 TRAC.K5 ? 
NO 
MAKE 19 TRACK;, 
5TOkE MAX TRK 
STAI'<T AT TRK U 
NEW TRACK 
PRINT TRACK 

GET DEVI(E NUMBER 
PUT TRK ADOI'< 1N COMMAND 

5ETUP TRACK A~URESs 
AND !)ECTOR AvDR 

FOR CW2 

5ELCT TRACK AuORESS 

GET DIAG REG 
HEAU 5ELCT ? 
YE5 
NO HEAD SELECI 
5ETUP fORMAT DUFFER 

5ETUP CONFIG. WORDs 
FORMAT COMMANv 
TASK 

5TALL 

FORMAT HANGUP 

TEST DIAG SIT 

GE.T 51:1115 DATA 
DONT CARE BIT 

PRINT UEVICE FAULTS 
5ETUP LVIO RUI-'T 
TIME DI:VICI: EvENT 

OFFSET RANGI:: = 1 

RANGE ; 0 

SETUP CONFIG. WORDS 
SEARCH AND REI\D 
TASK 

TIME DEVICE TILL RUPT 
MAX 25M5 
OK 
XXX XXX 

SECTOR NOT FOuND IN 25M!) 
GET DI::V ADDR 
5ETUP CONFIG. WDS 
DIAG FORMAT R~AD RANGE 

DIAG READ CMD 

STALL 

FORMAT READ HANGUP 
GET SYNCH SYTt 
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001923 Obl\.. 0900 1 bl:. >+$A OK 
001'124 ObW D3tiO OC8~ LNJ SB5.<TDER 
0Ol'12~ Oblf 1032 DC Z.'1032' NO SYNCH BYTE 
0Ol':12b Ob20 9804 $A Ll)k $Rl.R&UF GET CyL AD DR 

0 OU 192 I U~21 '1900 OFA/) CMR $Rl.<CYAD 
U01'J2b ObB 0900 bE >+$1;) 
001'12':1 Ubi .. /)3bU Ol8~ LNJ $B5.<TDER 
UU1':13U Obi6 1026 DC Z'1026' CYL A{)f)R ERROK 
001931 UbiU 9014 0001 S& LI)H SRltRS~F·b Ou1'13, Ubi'l '1'100 OI'FO eMf< sRl.<l KA 
OU1933 Ob2~ 0900 T bt: >+SC 
001'13 .. ub2( D31W OC85 lNJ $S5.<TDER 
00193, UUll:. 1026 IJC L'1026' TRK ADDR ERROk 
U0193b U~lf 9844 0001 $C L/)R sRltRbUF.l GET SECTOR ADuR 
OU1'131 Ub31 9,70 OoFF AN/) $Rlt=X'FF' 
001'13t1 Ob33 '1900 OFD2 CI~R SR1.<SElAD 
001'!39 Ob3~ 0900 1 8f:. >+SP 
001':140 Ub% P3S0 OCS5 b~J SS5.<TDER 
001':141 Ub3b 102& ,'1028' SECT ADDR ERRuR 
001':14, U~3'! D380 UC50 $/) lNJ $B5.<TAGl 
001':143 U83u /)700 1)( l'D7' 
001'144 Ub3(, 82bO OH:7 Lb <TEMf'A.=Z'Ol' DIM; Bll ? 

Ob31:: 01UO 
U01':l45 Ob3f O!>bO T bbF >+St: 
OU1':14b UI.l40 U38U OC50 LNJ $S5.<TAGI 
001'1 .. 7 Ub4" /)20U IJC l'D,,' DIAG~ U01'14b Ub43 u3bO 01J4b LNJ Sf:l5.<StHS SBM PRINT 
001'14':1 0~45 0001 l>C X'Ol' DO CARE bIT 
001'1!>u Ob .. b U31Hi OCb5 LNJ SB5.<1I)Ek 
001'!51 Ob4b lU36 l>C L'1036' READ DIAG ERR0R 
Uul'15", Ub .. '1 ACSO OFC6 SE LDb sB2.<JJPT GET BUFFER AlJvR 
001'153 Ub4U AF8U 0000 sTb sB2.<+SF 
001'1~4 Ob4l) l)31l0 OF23 LNJ $B5.<FLBF FI~L BUFFER WiTH STRING 
001':15, Ub4~ uFFo l>l <WOkSC WO ST CASE PAfTERN 
00!'!5" Ob,U OUU~ DC 5 ~0~~N~1)5~~!~ 0019!i7 Ob!>1 0000 sF kt:SIt sAF.O 
001'15b Oll5;( OOIlO DC 128 WRITE BUFF ~N~TH 
001Y5'! 0053 ACSO oFO LUb SB2.<KKPT GET READ Bu F ADDR 
UO!'1£>U 0055 AF8U ooou T sTb $S2.<+$(, 
UO!'J6! Ob51 D3bU OF23 LNJ $B5.<fL8F fltL 8UFF 
001'1"" vb,9 oFDO /)C <NULL F L A/)DR 
001'!6'-) Otl5A 0001 l)( 1 Ii. WD STRING 
001'!6 .. Ub5Ll OOUO $(;, RESIt $AF.O EAD bUFF ADDK 
001'16, Ul.>,\,. 0096 1)(; 150 LENC,TH IN WORuS 
001'7"" Ob~U 9870 0100 LuR sRl.=256 WRITE RANGE 
U01'161 Oil,t- Illb6 $A luLl> wbUf.<lOWRIT.;$Rl WRI 'E WORST C~SE 

vtJ"O OOOU llF 7 
00b" 0051 

0Ol'16b Ubb3 onc blOF >-SA 
OU1'i69 Ubb .. l)3bO Orlb LNJ $B5.<SUCA RESET CONFlGUKATION WORDS 
001'170 Ub"b 9bUO 11£9 LOK $Rl.<kWD WRITE COMM NO 
U01'171 UI:J6d b051 $b Iu ;$Rl.<OTTASK 

086'1 oouo I1Fl) 
001 ':Ili Ub"l;) U7t-u blUf >-$1;) 
OU1'17j uu"C U380 OI::FIl LNJ $S5.<STALL STALL 
OU1':17<t Ubbl:: OrbU tl >+SiJ 

if )e\ 001'17, UbM Ll3bO UCb5 LNJ $85.<TDER 
·g~l~H 00'11 1054 DC .. '1054' WRITE DATA HA,,(,UP' \ 

Ob'" U31lU Ol5U !bl) L,~.) !bBS.<TAGl "._J" 
OU1':l7" Ob7" l)700 /)c l'D7' 
OU1'!79 ULlI, b2bO on:7 Lb <TE~IPA .=l' 0 l' GET DlA(;, BIT 

Ub71 010U 
UO!'IbU Otl7d U!>bO bbF >+Sl OK 
00 1 ':Ill 1 Uul'l U31lU Ol,O LNJ SS5.<TAGl 
001'18.: lib7u v<!OU Ol /..'0;(' 
OU19b3 OblC U3&0 UU46 LNJ $B5.<SbI!) GET SbllS DATA 
001'18 .. OulL 00U1 PC X'Ol' DONT CARE bIT 
OU1'18, Ul.>7f 1)3bO 0\..1j5 lNJ $65.<Tl>ER 
0019bb Ublll lU£O 1)( L'1020' PRlNT DEIt FAULTS 
001'11l7 Ubti" 8800 UFAC $( LUI-< Sk3.<blTE GE DEV ADDR 
OU1'!8tl UbiJ4 1)380 OFltl LNJ !bB5.<SUCA SETUP CONFIG. WSRD5 
001'18'1 Obllo '!iJ70 0100 LuR $Rl.=256 DIA" FORM REAu ANc,F 
00199u Ol.>lld blb4 $D lULl) RBUf.<IOf<EAD.;$Rl 

UIJd'l 0000 I1f6 
liotSu 0051 

001'191 Obb( 07f-c bl0F >-$u 
001'19" ULHlU A870 1l911U LUI< $R2'="'898' READ DATA 
U01'193 UUIl~ flU,,, !i>L Iu =$R",.<OTTASII. 

Uo9u OOOU llHl 
OU1'!94 Uo'l" 07Fu blOF >-St. 
OO199~ Q[i93 1)380 OUb H. LNJ $B5.<STALL STALL 
OU1'19" Ob'!5 OHlO b >+$1.1 
OU1'197 UU'io l>38u O\..S, Lt. ... s65.<TDER 
001'19b Ob'lll lOSt> [;(. l'lo,6' READ I)ATA HAN~UP' 
001'19'1 UU'i;;' 'IS70 0100 Sl) Ll)k !bR!t;256 
OU200u Ub'lu 'IF~4 STR SR1.=sR4 GET RAN('E IN oYTES 
00"u01 Ob',\.. 4041 SuR $R4.1 CHANGE TO WORLiS 
OU2uO" Uu'!U bbl)" Pl.C =SR4 SET WORD COUNTER 
002UOj Ul','IL Ill!>2 CL =$R, CLEAR BUFF INuEX 
UU;(OO .. uu;;.f A('P" LUb sB2.=kbUf SETUP fOR b-PuP ADDR 
oo"uo~ UuAu 1:.8"" TlOU1D LUI< il>Rb.wbUF.$k2 'SS' DATA 
OOdJO" Ol:,Al F86L LOR $R7.$62.+sR2 'IS' I)ATA 
OO<!uO-1 (,t;A.< l.'I!>'( CI~I-< $Rb.=SR7 CHECK DATA 
002UOb U l:,fU 09UO ObL2 gE <TlUOIE ~~ROR WORD LO\,.ATION 00<::UO':l UtJA:> At-OO oH:'i 1R !i>R2.<TEMPC 
ou.::Ulu UbA 1 tJ9UU OfU LbT <ER~L.;X'l' SET ERROR FLA", 

lJbA':I 0001 
0,Uul1 CALL ,VST.ZVSTC.MSNORD PRINT WoRD 

(,bAI-I F~CO OOU3 
UUI-I\.. u3bU OOOU )I,. 

Ulll-IL 0FbO 
UbAf ll'!u 

OU<!ul" CALL ,VSTH.TEMPC PRINT HEX wORLi 
liUbU fbeti OUU3 
UbI;)" V3bU 0000 
UbO" Of'llu 
UI.lD!> OFt.'! 

IS/SI:! UUiu!.:S Ubbb bUOO uH_7 sLll <TEMPA STORE DATA 

0 OU2u1 .. CALL LVS1.MSIS PRINT • IS' 08bb t-tKO 0003 
UtJOA lJ38U OOUO 
UtJbC ufljO 
OlibLl 119b 



T 1 TLE 5M(":'..:,tfd:.V c· , SlO~A('E I~O,)UU: Tt.D, fc.b lil, 197b PAGt 25 

UU2Ul!> CALL ZV$HZ,TEMPB,A5CBF CONV tiS' DATA ASC, I 
Ubbl:: HllO 0003 

0 
uuCU lJ38U UU(W 
UbC, OFbU 
CibU OF ttl 
UbC4 Ol-All 

UU£ulb CALL i.V$l,ASCbF PRINT HEX 'I!>' OATA 
U[>C5 fbCO 00U3 
Ube, U3t1U UOOO )( 
UtlC9 UFtlO 
UbCA UFAb 

uUo<u 1"1 CALL Z V$I ,M5Sb PRINT 'Stl' 
UbCti fbCO U003 
UbClJ LJ3t1U 0000 
UbLf OFbU 
U6UU lllJA 

.UO;<Ulb CALL ZV$HZ,TEMPA,A5CBF CONV '58' DATA ASC'I 
Ui:llJl fbCu OU03 
l.i:JUj lJ3t1U uuOO 
Ubv:> UFtlU 
UlWo uFt? 
UblJ7 UFIII; 

UUlUl'i Ci\LL 
LbUt> fbCL UU03 

i.V$T,A5ebF PRINT HEX 'Sb' OATA 

LblJA lJ3t!U UUOU 1\ 
UbUL Ut'bU 
UI:5LJU uFAb 

uut'u2u Luut LJ3bU UI.J33 LI~J $85,<QUIT HIT bRE:.AK TO ",UIT 
Uu;<u21 (;ul:.U uul:." liL <HuUIE CONTINUE. 
UU2u2£ Ldl:.1 uuuu lJC <+$f ~HTNXT wORU UU£v23 (.;bt:~ 47(H.> UuAO HOOLE buE:.e $R4 f <TiOO IO UVt:Ut'4 Uul::" b2bO Uf-(l Lu <E:.R L.=X' • ANY EkRORS ? 

(;uto UOOl 
uu<.v2:> ('u1::7 U5blJ bbf >+$11 
UUZUZo Ul>l:.ti U3bU uCb5 LNJ !l>B5,<TO£k 
uu,u2( lJr>l:.I< 1034 ()( Z'l034' DATA tRROR 
Uu2v2b UbI:." 9bUU UFFU $A LUI< $Rl.<TkKAD 
uUZv2\t UuU) ilAl..Jl INC =$R1 GET NEXT TRAC" 
OUZu3u ubLl 99UO Uf F 1 eMf< $Rl,<TRKMX LAST TkACK ? 
uU<:'u31 Ub~V 03iH.I UA9? bLt <TluOl( GO AGAIN 
UU<.u3.:: Ui:JF<: U31l0 UCU() TlO01F LNJ $B5,<TDH .. END TEST 
OO~U36 lJDI-4 10Ul ()( LIlUOl' 
Uv2v3" CALL ZV$I.ZV$TC.MS~TD END Tc.D TESTS 

ULJt5 rb(O U003 
lmH u3bU OUOU 
ubF9 OFBO 
lJbtl< 10to 

UU2u3!:> Uufb UFIlU 0100 B <START 
uu£u3t> * 
uu~u31 * OO£03b * Uu<:U39 ************************************************************************ Uu<.v4U * SPARE:: SUtlRUUTlNt. 
UUZU41 * 

( 
UU~U4~ ubfU UF7f- LL NUP >$-! 
OUZ043 vbFt. U1-71- /'<UP >$-1 
(Jut'u4" UbI-I- UF7F NUP >$-! 
UU~U4:, UCUU UF7t NUl' >$-1 
UV":U40 OU.I1 uF71- iIIUP >$-1 
iJU.!.U4·' UCU" Ur7f- Nul' >$-1 
UlUU4b ULu3 OHf' I.UP >$-L 
uUiu49 (;(U4 uF7f- NOP >$-1 
Uv;:u50 UCU5 UF7t NUl' >$-1 
UuZU51 GCUt> UF7f NOp >$-1 
OU£uS<. lJLU·' ul-n NuP >$-1 
UU.2U56 UCuu uF7F Nul' >$-1 
uu2uS" (.;LV'I uF7f NUl' >$-1 
uv2u!:>!> ueu" 0f-7f NUP >$-1 
uu£u5t- GLOU Ut 7f NUP >$-L 
vuZu57 UCUL Ut7t NuP >$-1 
UU<:U5b lJCUU UF71- NOP >$-1 
UU2u5\t lJeVL Uf- 71- NUl' >$-1 
UUt'UbU GLOf Of7r NUP >$-1 
Uuo<v61 uelU UH~ NOP >$-L 
lJU"Vb<. l.Ui U1-71- NUl' >$-1 
UU2v6" (;Ui Ut71- NUl' >$-1 
UU2Ub" (;1..1:; OF7f NUl' >$-L 
UU<:Ub~ LA1" uF7f NOp >$-1 
OuiU6l> UU5 uf-7t Nul' >$-1 
UU£Ub' LUt> UF 71- Nu~ >$-1 
uu2vbb cen OF7t Nul' >$-1 
UU2U6':1 lJUt! ur 7t NUP >$-1 
uu.;:u7u uU'I OF7f I~up >$-1 
VO"v"l l,UA uFH NOP >$-L 
uu"u7.:: ULlu Uf?!" NUl' >$-L 
UUZO?" l..illC UF7t NUl' >$-L 
UO'::U74 l,UU Of?f NuP >$-L 
Uu2U""/:' uUt: Uf-7I- NuP >$-1 
UUiU7l> lJUF OF7f NUl' >:1>-1 
UU2un GLZU uf7f- NUl' >$-1 
UUZu·'tJ ued Uf-7I- l~uP >$-1 
ULJZU7':1 * UU<:ubu * kOOM FuR eUN5TANT5. !::le. 
UU,ubl * 
uu"uB" ue~L UUOlJ ktSV $AF.O 
Uu"u83 UL,j UOUO kt:SV :oAF,o 
VLJ2uB" UC,:" OOUU kl:.SV $AF,o 
VUt'U!l~ ue,::, uooo kt:SV $AF,O 
uUiuBo ueio OOUu ktSV $AF,O 
uu,ull7 ***************************~******************************************** 
UU"U8d ***************************~******************************************** 



UU~ull\l 
Uu;':U9U 
UUiu9l. 
0U~U9.< 
Ou~u9j 
uuiU9 .. 
uU2U9!> 
0u"u90 
UU;:U97 
UU2u9tl 
UU,::u9'1 
U0210U 
OOdOI 
OUdO" 
UUdOj 
uunO .. 

UU"10~ 
U0210u 
Oud07 
OO£1OU 

UU,,1U\I 
uUdlu 
OUdl1 
00dl.: 
OUdU 
OUill .. 
UOd l~ 
UUdlo 
00211 7 
OUZllU 
Oudl\l 
OUdZU 
U021ZJ. 
Uunz" 
UU;:123 
UO" 12 .. 
UU2!2~ 
uun 20 
uUd2"1 
OunZL 
UUi 12\1 
UUd3u 
UUi 13! 
UU~13" 
uUn3J 

UU213 .. 
Uu213~ 
Uu,,130 

UUiD'7 
uu213(> 
UU213\1 
UU.<!4u 
UULJ.4! 
Uud4.: 
UU2J.4,j 
UUto144 
UU2l4~ 
Ou214b 
UU21" 1 
UU<:J.40 
UUZ14':; 
Uu£J.~u 
OOd~l 
uuZ15, 
UUil5::; 
UUd5" 
UU21S~ 

UOilS., 
uUd5u 
UU215" 
UUd6u 
OUiH>i 
uUd6, 
UUd6,; 
OuZ164 
UUd6~ 
002160 

UU2i61 
UUd6b 

UOdo" 
UU<:17U 
ou£171 
uu;U 7" 
UUZ!73 
uu21 -, .. 

uUd7'.> 

QU2176 

0UI 
(,U\I 
0l2ti 
(;UC 
LLd. 
vl,f 
uU1 
0C'.: 
(;l34 
Uljb 
(;C,;7 
Ul::;" 
0l.H; 
UC:ll 
UUL 
uUF 
Ul40 
0( .. .: 
Ul43 
0L4~ 
UC .. b 
0l4tl 
UC .. 9 
ul .. ti 
ul4l 
UC41:: 
0(4F 

lIl:'u 
Ul:,l 
LA!>':: 
vl53 
lIl5~ 
UL!>/ 
lIC!>" 
uC5A 
(;Ol 
ul5u 
Ul~L 
lIl5~ 
Ulb1 
(;lo" 
Ul64 
ULob 
Ulbf 
(;L6'1 
UCoU 

lIl6l 

OloU 
Ulot' 

uL1l 
UL (j 
UU~ 
Ol70 
0L 71 
oel'1 
{Je70 
uUl 
(;( 7() 
0Uf 
(KbO 

Oltil 
ULtl3 
01114 
0lll~ 
Ulill 
oetill 
UlllA 
0(tlL 
UlilU 
0U;~ 

Ul'11 
IA93 
UC'15 
Ul'1o 

Ul'H 
(;(9'1 
U('1o 
(;(9L 
0l'1l) 
OC9F 

uFliU UC4F 
U3bu uC52 
l.inu 
l.i::lbU uC~u 
I.i-,UU 
1l21l0 OH:. 7 
lOUO 
05bO Ul4'1 
1l21lU UFE:7 
010U 
05bU OC4l 
t>3bU Ul5U 
L>2UO 
1l2bO OH.l 
flu0 
U!>OU 
l>3bO Ul85 
UOOb 
v31lu UV46 
U001 
U31l0 ulb5 
UU10 
v3bu ()(8!> 
U096 
l>CbO Ol4~ 
1l3b5 

UOOO 

11154 
OHiU 
4(40 
UOU uFv4 
l4UU 1 Ho 
blbU OFU 
0054 
UOOu UFAF 
07FlJ 
lll75 
11054 
OOOU ll~l> 
U7FI) 
uFilO Ol6l 
1l91l0 OFO" 
030U 
1)31lO UF-12 
LKbu UL6( 
b31l5 

UOUU 

UFilO U(8U 
l)::lb0 Of7u 

ftKO 00U3 
u3bU uOOO 
O~!lO 
11 b 1 

HKU 0003 
1.i31l0 UUOO 
01'80 
OFlb 
OlbO Ul80 
b3b? 

uOUU 

b2!lO OFCl 
u002 
U500 
il~00 uFU!> 
~f~~ 
UJOU UFl:.b 
C!:I7(; H·OO 
l47? 
uFIl(J O(vC 
LFuu ll!:>7 

HKu UU03 
u3bu U000 
0l'b0 
113b 

FbCu OU03 
lJ3bO OOUO 
Or80 
1157 
ti2ilO O~C; 
OOQ£ 
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1*********************************************************************** 
* * ;,UbROUTlNI:.;, 
* ********************************************************************** * FAULT kl51:.T/kEAuY CHI:.CK ROUTINE 
* * FRkC 
f'RkCA 

FRkCC 

H<kC6 

* 

STB 
LNJ 
i.J( 
Lt,J 
Ol 
Lu 

bbF 
Lb 

bbF 
LI~J 
tiL 
Lu 

buT 
LNJ 
D( 
LNJ 
l>l 
LNJ 
l>( 
LNJ 
fA 
LlJu 
~~IP 

FkkCB5 Rt:.5V 
* 

$B5,<FRRCB5 
s.B5.<TAGO 
l'0,70' 
s.65,<TAGl 
l'O-" 
<TENPA,=l'lO' 
<FRkCC 
<TENPA,=l'Ol' 
<FRk(1:! 
$B5,<TAGI 
l'OZ' 
<TENPA,=l'FE' 
>+$A 
$85.":TOER 
L'0008' 
$65.<5615 
X'Ol' 
$B5.<TDER 
l'0010' 
$b5,<TOER 
,,'0096' 
$B5.<FRRCI:!5 
$85 

$AF.O 

TAG OUT 
CLR OIAG FAULIS 
TAG IN 
CONTROL bYTE 
UNIT READY? 

ERROR 
DIAG bIT? 

OK 

CHECK FOR ANY FAULT~ 

NO fAULTS SHONlNG 
GET SblI!) I>ATA 
TEST ALL EXClpT PROTECT 
DISPLAY bITS ~ET 

* ************************************************************************ * LAUNUt lUI Au COMMANDS 
* * fAul 

lAuO 
$A 

$0 

$( 

* TAu!> 
* 

(L 
b 
LuV 
;,Tk 
uk 
IULD 

bluf 
LDk 
Iu 

blUF 
STu 
lMl 
bu 
LNJ 
LUb 
JI',p 

=$R4 
>+$A 
$R4,=X'40' 
$R4.<TA5K 
$R4.<10READ 
<TEI~PA, =$R4, <1)-1 

>-$A 
:l>R4.+$B5 
=$R4.<OTTASK 

>-$0 
$b5.<TAG5 
<TA;,K 
>+$L 
:l>65.<ISTATl 
:l>b5,<TAG5 
$b5 

$AF.u 

SET OIRECTION BIT 

SET DlkECTION BIT OUT 

GI:.T bOATA 
OUTPUT TASK wORO 

STALL 

* *********************************************************************** 
* * !)TART 11:.;,1 
* * TI)!) T 

* 

STu 
LI<J 
(ALL 

lALL 

$65,<1'0511;15 
:l>B5,«kLF 
lV$T.lV$TC.MSTEST 

lV$THl,TEST 

LUb $b5,<10~T65 
Jt~P $85 

lv;,Tb5 k~Sv $AF.O 
* 

PRINT TEST NO 

* ********************************************************************** * . 
* TDLkl Lb <ERrL,;X'02' TEST FOk CONTINUE MOO~ 

Tlilk 
$C 

bol 
SAVI:: 

LIJI'< 
ANU 
Uk 
5Tb 
STI'< 
CALL 

CALL 

Lb 

>+$l 
<SAvE-l.=-l 
$1<4,<1EST 
$R4,=l'FF' 
$R4,+$B5 
$B5.<TDERb5 
$R4.<fviSl:IICT 
LVS.l.lV$TC,MSTOER 

LV$lHL,MSO!CT 

<IPFL,=X'2' 

SAVI:: RI:.GISTEk~ 

GET TI:.ST NLJMbLR 
STRIP SUlHI:.ST 
GET DILTIONARY ENTRY 
SAVI:. CONTINUI:. AODR 
PUT IN MESSAGL 
PRINT I:.RROR MLSSAGF 

WITH DICT ENTKY 

IS ? 56 DATA PRINT? 

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

o 

,I 00\, 
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uU2l n Ul/\u u5bO bbf >+$/\ NO 
O(Jd fu UlAl U31lU u~33 L,~J :IIB5,<PIStj( PRINT 15/58 DATA 
Ull<'! 7" UlAj 1l9UU ll~O $A LuT <ERr L,::l.' 000 l' SET EkROR FLA" 

C~ 
UlA:' tlOul 

uv".18u UlAb bbU(J UfC:' Lor <IPfL,::)c"l' CLEAR IS/SB PKINT FLAC, 
UlAb u(Ju" 

UU<'!81 UlA~ bbllO vFU LuI' <FLAlJ,::Z'IO' OVFLOW FLAG 
(.;(.1<0 lUUO 

UU2lll" UCAl U!:>lJU bbF >+$<' 
UU;:ULI CALL lV$I,~'STMUF OVE:.Rf'LOW MS(' 

UL/\U fbCu uuOj 
uCAf- U3bU ouOO 1\ 
Ulb1 vfbv 
\JLbi lllJ r 

U02 itl" uLbj b2!Ju ufO s( Lb <ERFL,::X'02' CONTINUE:. 
uCb~ UOu" 

vonb!> Ulub U:'bU biiF >+Sb EXp UUiL!Jb ULl>1 U(bO llCDC Lub :oB5,<TDERb5 GE CUNTINUE Al)vR 
UU2181 0LU'J b31l!> ..J~,P :lib; 
UUdl;t> $b CALL LVST.l.VSTC,MSREGS PRINT ALL kHdSTERs 

U(OA t-t,lU Ouu3 
ULUL U31lU OUOO 
ULbi:. uFBO 
UCb~ llAb 

(JUd1J9 UllU U3bU uF7u Li.J $b5,«RLF 
UOi"Ob U(LL 9bbU utD5 TUI:.k2 LAt:! $IH,<SAVE-I (,U REGISTI:.RS 
UU~"O\l 0lL .. .. Ul LuV )R",=-4 LINE (OUNn.R 
uU2du uCC:> LfOU uFI:.':I !pC Slk $R4,<lEMPC SAVE iT 
UU"L 11 UlL7 !>LfC LUV sR5,=-" 4 WORDS PER LiNE 
uU;iiU UClu ~(H !pE LUb :IIb7,+$bl GU DATA 
uU2"Ll 0ll\l ldllU OI:.U LI\iJ :e~l:~~~~B~$AF-l C2NV~RT TO ASLII 
uu""1,, (ALL P IN DATA 

U«tj flJ(u 00u3 
ue(u u3tiu uuuo 
ul<'~ OFbu 
u(UU uFlA 

uu2d:, Ulu1 !>n7 bll~( $R5,>-$E GI::.T NI::.XT DATA 
("'.;,, 1" Ulv.:: U31lu ur7t.> LNJ sb5,<CkLI' STAkT NEXT L1,~E 
uuii 11 lIlU" LSUU uFt9 LUI< :oR4.<TEMPC. GET NEXT LINE 
vUt:.c.:.lo ULUO .. ILf I:>lNL $f(4,>-$( 
llUh19 uCU( u3bU U<'UU LNJ $El, .<lOTI:. END THIS TI::.~T 
llUi('Zu uLiJ'i U()UlJ U( X'O' SIR WILL II'l~b<T TEST NU~IBER 
UU"""l lJllJA uf-bU U1UU L> <START RETuRN TO RE~IART 
uU"i2L * 
UU",.;" uUK UUUU HlI::.kb5 KLSV $AF,O 
UU,:"2,, * uuaz!> ********************************************************************* uu",,20 * f'RINr H.ST Lt.U "ltSSA6E 
uua27 * UU",,2b UCULJ (87; TIJ T E Lvk $R4,+:I>El5 
UU,,""'i U(UI:.. UrbU ,)l)OA STu )B5,<TDTI::.El5 
UU2<.3u Oli:U l"Ou O~U.l Uk !pR4,<TEST ADD H:.ST NUMbt:.R 
UUZ",31 Ult.c lFuo 1162 STR :l>R4,<MSTE 
UU2.d" CALL ~V$IHl,MSTE,LFCR 

Qll: .. ~b(u UUU] 

( 
ULt:.!> U311U uuOO II 
Ult.,; UfbU 
Ult.9 lib" 
ULt:.k UFCb 

ElVPASS UUii33 uLE:.L> tHiOU uf-(2 LbF <FLAG,::X'02' TEST A,~D RESFT 
ullu uUU" 

uu",3" ULt:'L U511U I:>uf >+SL 
uu"<.3~ (ALL LVSl,MSTbP BVPASS MSG 

U <.1:.. I- Fb(O ou03 
0Ut D3bU UOOU I'. 
uU.:I uF8u 
ULt .. 117b 

uu2,,3o 0U:, Of-11O tl >+S", 
uu2,31 UUt.> ,;8UU ufU :1>( Ll>F <tRt-L,::Z'OUOl' TEST FUR EkROKS AND RFSI::.T 

uLfo uOUI 
lJu;:".j" LlF'i u5()u btlT >+SA 
uU<:d'i (ALL ... V$T ,MSH.P TEST pASSED Mt:.SSAGE 

uU/\ ~b(u OUU3 
UUl U3bU UOOO 1\ 
uLh. uFbU 
u(fF 117u 

UlI<'" .. U UlJUU uFf~ b >+$0 
Uu"" .. l :oA (ALL LVSI,MSTtF TEST FAIL I'oES:>AGE 

0liUl t-L(U uU03 
U[;U3 LI3IlU QUOO A 
LUO!> lJf<sO 
UUUb 11b3 

UU£<.4" uuu·( U(llu UtJO/\ $L> LUI:> $El5.<TDH.b5 
OllL,4j OUU'i b3b!:> JI~P $85 
UlIL"4,, * 
UU2,,4~ UUUA UOUU lUTE:.b5 kt.S\i $AF,O 
UU2L4b * UU",,47 * 
lIU,,""" *********************************************************************** uU<:(.49 * yES Uk NO kl.:'PONSE 
OU2i5u * UU£.<:51 * Lt.J $b5,<V5Nu 
UU';"5i * 't.' kl:.TukN 
0(;Z0:5j * , V' kElURN 
00225 .. utJUI.l UFb0 uu32 VSI'IO ::'TEl $B5,<VSNOIi5 
(;U2<,5~ S/\ (ALL lVSIA,ZVSTAT,lEMPC INPuT 'V' OR 'N' RESPONSE 

[;I)ULi fbCu OU03 
OUuF u3bu UUOO X 
LOU uFtlu 
U01" uf~( 
uulJ Oft" 

u(j2,,'>b uu1 .. cauu OFl9 LuR :IIR4,<TEMf'( 
UO~0:57 OUlb .. O"b SUR sR4,1J SHIFT IT 
UU2(.51l uul7 C97U uu59 (joIR $R4,::X'59' 
(JU;;:,,5Y UU1Y U9uU T bt:. >+Stj IT IS 'V' 
OU""bu UUlk C<i7U UU4E CMf< SR4.::)c"4E' IS IT 'N' ? 
U02~b! Uu!l U':IUU T ElE >+$<. IT IS 

("'1 uU2i60: (ALL LVSf.ZV$Q(,MSBLNK ? NEITHER 
uulli FbCu 0003 
uIJ1F U380 UOOO l\ 

'..:" utJd UFbO 
utJa 104£ 

Ouab3 utJZ3 OFf A >-$A RETRV 
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OUZZb" 
OO<'."b~ 
OU;:~bb 
UUUb7 
uOnbt! 
OO;:.:b'> 
OO<'.rfu 
U02<'.7! 
OOU7£ 
Oun7.:l 
Ou;:.:7,+ 
uu,!,,7:.> 
oua7" 
00'<'. .. 77 
002.00 
uua1~ 
002,,8U 
Uu.:281 
U02 .. 8, 

uu2dD 
002"8,, 
OO<'.:!l:.> 
OU2 .. 8b 
002.:81 
UU,!.:ilil 
Ou2,,8~ 
OU<'29U 
OU2.:91 
OUU9, 
Ou<'<'93 
OU~<:9" 
UU2<'.9~ 
002.:9" 
OU2<.97 
002290 
00,,9':1 
OudOO 
002.;Ul 
OUi3U .. 
U02::>03 
002::l0't 
002:;0:' 
OUdO" 
002301 
ooz.;ot> 
UU<'.309 
U0231U 
UU2311 

00231 .. 
U0013 
OU2::l1" 
uOdl~ 
Ou2jl" 
OOdl1 
OUdiu 
OOdl\1 
002::l2u 

OO,!j21 

00d2.: 
002323 
00Z,,24 
OU2::lZ, 
UU2:;2" 
OUi!.j21 
OU<'.';Zo 

UOi!.j2':1 
UU.CBU 

UO".:I4't 

uU24 
00,6 
0l)2u 
(;U2A 
VLJ2l 
Ol)<:u 
(;LJ'!~ 
lJlJ31 

Uu32 

iJ 1.;::l3 

vu:;, 
I.;U:;7 
I.;Uj':i 
iJUju 
U1.;3(. 
Ul)3E 
UU,+O 
(;1.;42 
UU4't 

UU45 

UI)4b 
UU47 
(;(;4U 
UU4A 
(;IAl 
UI)'+t 
UI)!>u 
OU5':: 
UU~4 
UU~b 
UlJ~l 

UU'II 

UU!>A 
1.Jl)5C 
VI)!>t 
uust-
UUbU 
UUb<' 
VUb4 
I.JUb~ 
uu60 
UUbb 
UUo':l 
iJUbU 
UUbt 
('I.;bl 
Ul.'bf 
UI.; 71 
UUU 
UU7j 
vD75 
iJ(;7 ( 
iJI.;70 
ulJ7\1 
uU7A 
OU7( 

UU7u 

UUIi:. 

OUIlU 
uuu<: 
Ul)b'+ 
ULJIl~ 

U(;IIO 
UUll!:l 
UUbA 
OUUl> 
OUbt 
UUill:. 
Ul)bf 
(;lJ~l 
OlJ'1i 
UlJ':i" 
(,U9::' 
Oli97 

D(ilO UD32 
LJbl5 UUOl 
lJF8U UD32 
D3ilU OE38 
U3Eb 
038U OF7b 
D(80 UU32 
1138lJ 

UOUu 

lJFbO VU4~ 

fbi-u 0001 
U3bO UOOU 
U98U 0000 
U9VO 
U(bU OU45 
D/:lt!> 0001 
I)FbU (1)45 
utbO 0(;45 
il38LJ 

OOtiU 

10875 
40"il 
t57U UUOF 
tFOO un:'9 
(OBU OfU 
LFuo uft'l 
E5UU 01'101 
F BOO OF E.7 
119UU uFt5 
UOU2 
B31l!> 

UFbU C,lJ7U 

fblO ou03 
U380 0000 
OFIlU 
102~ 

F-IKU 000::> 
U380 0000 
OfbU 
OFi<l.J 
\lbUO uFAU 
180(; 
997U U336 
037lJ 
9970 U19A 
03bU 
828u uft" 
1l0UU 
U57t 
FbCO uUOj 
U380 -0000' 
OF80 
104~ 
uFI::.7 
(;t8(; OU7U 
b31l5 
UOUU 

I)FbO OUA.3 

FblO U003 
U38U OUOu 
OFtHJ 
1144 

Fbt(; 
U380 
urllO 
OHU 
980U 
18UO 
9970 
037(; 
9'170 
U38U 
82110 
"OUO 

UuOj 
0000 

uFfO 

OU12 

00U4 

0t'C4 

1\ 
II 
1 

$b 

$( 

* 

LOb 
LAb 
STb 
LN.) 
DC 
LN') 
LUi) 
.1NP 

Y~f\<Ob5 Ki:.Sv 
* 

iB5.<YSNOB5 
$B5,ib5.$AF 
$B5,<YSNOB5 
iB5,<T1ME. 
1000 
iB5,<CHLf 
$b5,<YSNOB5 
*$B!> 
$AF,O 

BUMP RETURN AuDRESS 

WAIT 1 SEC FOH ANY CRLF 
THEN ~E.Nl) ONE. 

* ***********************It***~lt*lt*lt*lt**lt******************************** * TEST FUR A1Ti:.NT10f\< FHOM C~NSOLE * IF Bkl:.~~, 1NCREMi:.NT kETURN 
* * QlJlT 

$A 

* 

STb 
(ALL 

tMl 
b£ 
LUb 
LAB 
Slb 
LUb 
.11'1t' 

l.lUITb5 HESv 
* 

$b5,<t.lUlTb5 
lV$oKK 

<lV'lIbKF 
>+$A 
$B5,<(,;UlTb5 
$B5,$b5.iAF 
iB5,<QUITb5 
$B5,<QUlTB5 
*$b!) 

iAF,o 

TEST FOR BRK 

BREAK=l 
NO bRK 

BUMP RETURN AuDRESS 

* ************It**************itit********it************it********it********** * SETUt' "Sb" I "IS" DATA * TAu LAbLE IN R~ * DONT lARI:. vATA INTO Ro; ACTUAL INTO R7 
* * LNJ $b5,<SbIS * Dt l\'I1H' ,liONT tARE MASK 
* * SblS 

* it 

LUR 
SUR 
AND 
Sll< 
LUH 
STk 
ANU 
LUR 
LbT 

')MP 

iRb,+$B~ 
$R4,8 
iR4,=X'F' 
$R4,<TEMPC 
$R4,<TEMPA 
iR4,<TEMPA 
iRb,<TEMPA 
$R7,<TEMPA 
<IPI-L,=II'2' 
$05 

GET DONT (ARE MASK 
SHlF T T AC, LABLE 
SAVE TAG NUMbt.R 

SHIFT RETURN uATA 
PUT iT /:lACK 
SB DATA 
IS DATA 
SET PRINT FLAIJ 

RETURN 

***it******lt**lt****ltltlt***itltltitltlt*itltlt*ltlt********************************* * vET tYLINDc.R ADvkESS 
* * uLlCY STb $B5,<C,TCYb5 

lALL lV$T.ZV$QC,MStYNO ASK FUR CYL 

$( 

$oil 

* 

(ALL 

Luk 
bLl 
Ci~R 
b(;' 
(~IR 
bLE 
Ll> 

boT 
(ALL 

b 
LUti 
.JNt' 

lV$!D,CYAD 

$Rl,<CYIlD 
$Rl,>+$A 
!l>Rl,=b22 
>+$A 
$Rl,=410 
>+$b 
<IDE/~,=Z'!JOOO' 

>+$u 
LV$f.ZV$wC,MS8LNK 

>-$1.. 
l>B5,<~T(Yb5 
l>b5 

uTlYB5 kESV $AF,O 
* 

INPuT CYL 

eYL is NEG 
HI LYL 
>82;! 
GOOD FOR ANY vEV 

822 CYLS ? 

YES 
iLLEGAL CYL 

RETRY 

* *******it*it****it********lt***_**********it**********lt**lt***************** * ~ET TkACK AI)DRE~S 

* * utTTK STb $B5,<GTTKb5 
tALL lV$[.ZV$l.lC,MS1KNO ASK FOR TRK 

$( (ALL 

LUH 
bLZ 
(NR 
bu 
(MR 
bLE 
Lb 

lV$!lJ, TRKAD 

$R1,<TRKAD 
$RL,>+$A 
l>kl,=11l 
>+$~ 
$Rl,=4 
>+$0 
<IDt.N,=L'4000' 

INPUT TRK 

THK IS NEG 
Hi TRK 
>18 
GOOD fOR ANY vEV 

19 TRKS ? 

o 

I( '" 

'I<\. / 

o 
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OU235.:: 
002::>53 

Uli221~4 
OUd5~ 
00235b 
OU2357 
OU2,,51l 
U023!:i'7 
0023bU 
0023b! 
OU2~bl 
0023b3 
00l3b4 
Uu23b~ 
OU221bt.> 

U023b1 

00,,31'; 
UU'::.:l7 .. 
UO.::31~ 
UU2,; "fe) 
00~::n 7 
OU;Ulo 
OU.!.::!7Y 
OO".:ltlu 
OU2::Hl1 
UU238.:: 
OU,38,; 
OU238" 
00238~ 
00<:38b 
UOZ';1l1 
uU2311b 

UU2.:lB'f 
UO,39U 
00.::39. 
UU23'J<. 
Ou",;9,; 
Uu09 .. 

002,,9:> 
UU""9(.) 

UUd9-' 
UU~,;9o 
OU2::i9'1 

UU,,40U 
U0240! 
U0240" 

OU'40.; 
UUZ40 .. 

UUi40~ 
OU""Ob 
UU",,07 
OU2400 
UU,,409 

UUi41u 
UU2411 
U0<:41" 
UO, .. 1;; 
UU~41 .. 
OUi .. l~ 
UU""lo 
UU2417 
UU241<1 
00"41'1 
UU""",U 
U02"Zl 
UU'::4':" 
UU2,,23 
UU2"2,, 
UlJ<:,,2:;, 
UU2426 
OU2427 
UO,,42IJ 
UU,42'f 
UuZ,,3u 
UUZ,,31 
UU2 .. 3.:: 
UU",,3j 
UUZ,,34 
UU':43::> 

(;U",,3t.> 
Uu",,37 
UlJ<: .. 3u 

UD'1tl 

lJv9Y 
U(J9b 
Uv9U 
u1J9t. 
UIJ9f 
U[)AO 
01JA" 
0IJA3 

UUA" 
UUAb 
lJlJAIl 
UDAA 
UvALl 
UvA( 
UvAI:. 
UVbU 
Uvl:il 
ULio..:: 
UDb4 
U(Jt>!> 
UlJt"" 
UIJI:.><I 
UvbA 
UvbL 
UUbU 
UUl>t: 
UUbF 
0IJU 

ul.;(2 

uue; 
uDL!> 
U[)(b 
UUC., 
UI)LY 
UIJ(l.\ 
UIJ(u 
UIJ(t­
lJlJUl 
UUIJ3 
O[;I)~ 
OlilJb 
UOOtj 
Ol.)u9 
O[)IJA 
U()IJ(' 
U[)I)IJ 
ul)vF­
U()I:.O 
OIJU 
uuU 
OIJI;." 
UUI;.' 
Ulit." 
Ul;t.b 
GveA 
vl)Lo 
ULJl.U 
UDLt. 
UUrU 
uvl'J. 
(;v~3 

UIJ!'" 

UUt-=> 
OlJf , 
liUF'7 
0Ut-b 
U[)fU 
0Uft-

ut.uu 

lIl.Ol 
0t.U3 
Ut.O .. 
Ut.Vb 

057L 

FbC(j 0003 
1J36U UOOO 
uFbu 
104" 
OFE1 
IJC60 0l.)A3 
83b5 

(WUO 

IJf8U OIJCZ 
fb(U UU03 
1J3bU UUOO 
UfbU 
ll23 
FBCO U003 
U3bU UOOU 
UFbO 
uF[)" 
YBU0 0t-02 
IBOU 
Y97U U03F 
038u 

FtKu 00U3 
1)380 UUOO 
UF tw 
lU4" 
OfEt. 
O(bO ul)CZ 
b3b~ 

0000 

ti9UU uFC~ 
UOOb 
lb1~ 
DF8U Ol)F4 
bBOU Ut-AC 
CF30 uFt:>'J 
1J3bO U~ UI 
blbU 01'1;.1 
UOUU llH 
UOOO UfAF 
07t-A 
ti2bu UfC2 
UOOIl 
O~OO 
uno UI00 
bO!:i4 
OOOu J.l F D 
Onli 
OFbU 
CABO UUI;.U 
UUrF 
"04b 
(AbO VVI;.A 
00t-t-
U3bV U<..52 
U4UO 
V3bU UL5" 
VbOO 
ti800- OFU 
VOOtj 
UUIU UUF4 
B3b~ 

000U 

IJFbO ul;.OO 
('83u uFb~ 
(f"o UWA 
v31lU UrbF 
UCtlU OI;.OU 
b385 

UOOU 

tjFOO UF05 
FFt-f 
90bO U100 
9FbO 1222 

Ut.Otj f-bCO UU03 

T 

x 

T 

iA 

* 

bbT 
CALL 

b 
LUb 
JMI> 

;>+So 
LVS1.ZViQC,MSbLNK 

;>-S( . 
$1:15. <(J TTKb5 
$1:15 

GTTKB5 RI;.5V $AF.O 
* 

YES 
ILLEGAL TRK 

RETRY 

* ********************************************************************** * ~I;.T SI;.Cl0k ADDRt.SS 
* * ~ETSC SIb $b5,<uTSCb5 

CALL LViT.ZVS~C.MSSCNO ASK FO~ SECT 

$C 

$A 

ib 

* 

CALL 

LUt< 
bLL 
C~lk 
bLt. 
CALL 

b 
LUb 
JNP 

~TSCEl5 RI;.SV 
* 

LVUO.SECAD 

$Rl.<SECAD 
)Rl,;>+SA 
$Rlo=b3 
;>+So 
LVST.ZVSQC.MS6LNK 

;>-$<.. 
sB5,<GTSCB5 
$S5 

iAF,O 

INPUT SECT 

SI;.C IS NEG 
HI SECT 

ILLEGAL SECT 

RETRY 

* *********************************************************************** * SEEK CYLINDt.R ADDRESS 
* * LNJ $t:>5,<SKCY * DC DDDD CVLINOI:.R ADDRESS * fLA~ = 'OOUtl' SLOw SEEK 
* * 5KCYS LoT 

SK<"YF LDk 
STB 
Lvk 
SH< 
LNJ 

$A luLD 

5KCYA 

SK<..YEl 

$0 

* 

bIOI' 
Lb 

bbT 
LlJk 
10 

blOf 
b 
5t<M 

SuR 
SkM 

LNJ 
ue 
LNJ 
[)L 
LbF 

Luti 
JMP 

5K,-Vb5 kl;.Sv 
* 

<FL/lu.=X'8' 
$R4,+$B5 
SB5,<SKCYb5 
SR3,<BITI;. 
$R4,<OXFN.$R3 
$B5,<SUCA 
<TEMPA,<IOwRll,<D-1 

;>-$A 
<FLAu.=X'B' 

;>+S'-
)R4,=Z'0100' 
=SR".<OTTASK 

>-Sb 
;>+iu 
sR4,<SKCYB.=X'FF' 

$R4,b 
SR4,<SKCYA,=X'FF' 

$1:I5,<TAGO 
L'O'tOO' 
iB5.<TAGO 
Z'DbOO' 
<FL·Au,=X '8' 
$B5.<SKCYB5 
$B5 

SAF.O 

SET SLOW FLAu 

GET CYLINDI;.R vATA 
SAVE RTN ADDRt.SS 
GET DEVICE NUMBER 
STOkE CYL ADDt<ESS 
LOAD CONFI~URATION wORDS 
SET OUTPUT 

CHECK FOR SLO" 

LOAD SEEK COMAND 
SEEK 

STORE LO CYL /lODR 

GET HI ADDR 
STORE HI CVL 

HI CYL ADDR 

La CVL ADDk 
RESET SLOW FLAG 

* ************************************************************************* * SETUP LURkt.NT Dt.VICE CHANNELS 
* * $R3=CuRR~Nl DEviCE 
* it 
CD(H 

* 

STt:! 
LIJR 
~lk 
LNJ 
Lub 
JMP 

C[)CHb5 k~5V 
* 

iB5,<COCHi;l5 
$R4,<DRIVEO.i~3 
$R4,DRIVE 
$b5.<SETCHN 
$B5,<CDCHB5 
iB5 

iAF,O 

STORE RETURN 

CUR~ENT DRIVE ADD~FSS 
SET CHAN ADDR FOR CURRENT DRIVE 

RETURN 

RETURN ADDRES;, 

* *********it*******it*********~*************************************************** * NON-tXlSTANT RESOURCE. TRAP 15 ~ANDLER 
* TH15 SAV~ 

LAb 
SIb 
CALL 

<SAII~-l,=-l 

)Bl,<START 
$Bl,<TSA1P 
zvsr.ZV$TC.MS~RT 

SAVE ALL REGS 

SAVE IN CURRENT TSAP 
MISSING RESOUKCE TRAP 
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UU~439 
UUt44U 
UUt.441 
OUt.44, 
OU244j 
UU,,,44 
Uu~"4~ 
Uu~"4b 
UUt"47 
UU'44b 
UU24,,9 
uU245u 
UU<::"~l 
UU",,5.: 
liu.i:,,53 
UUt."5,, 
OU245~ 
UU,,"5b 
UU.i:,,57 
UU':45b 
UU.i:,,59 
0024bO 
UU24bl 
0024bt. 
UU£4b3 
UUZ"b4 
UUt4b5 
UU24bb 
UUZ4b'7 
UU,4bb 
UU""b9 
OUt"lU 
UU£411 
UOZ47,; 
OU247::> 
U02414 
00241:' 
UUt41b 
UU2477 
UU241b 
UOt47'1 
U0248u 
002481 
OU248.: 
002483 
UU2484 
U02485 
Uu248b 
U02481 
00248b 
U02489 
00t.49U 
OU2491 
00249<:: 
UU2493 
UOZ494 
UOt49~ 
00249b 

002497 
UOZ,,9b 
U02499 
OO,~OU 
OOZ:'Ol 
U02~0t. 
u02~03 
OUt.504 
UU2~0~ 
002:.0" 
()u2~07 
UOZ50b 
OU2~09 
UU2;lO 
OUZ,ll 
UU2;lt 
Ottl~ 1"3 
Uu2:'14 
OU2~15 
OU",1b 
Ou2,17 
Uli2~1b 
00,;19 
OU,;Zu 
OU2~21 
OOZ;U 
OuZ;,3 
OU,;24 
UU2~2' 
OU,;Zb 
00Z;27 
OU2;2b 
UuZ;Z9 
OUZ~3u 
OUZ;31 
UU253.: 
OU2~33 
OUZ;34 
UU2~3!;i 
OU2~3" 
OU,;31 

OU2~3b 
00",39 

U02540 
OO,,~41 
OU'~4t. 
002;43 

o t;, 0", 
Ut;,Ul 
UlUlJ 
U!:Ut 

Ut;,UF 
utlU 
utll 
uu.: 
uU" 
UU:' 
utl/ 
UU9 
Ut;,lA 
UUt> 
uUl 
UUt:. 
Ul~U 
lit;"" 
Ut;,24 
UU; 

Uf:.2o 
Ut27 
lit'b 
Ut2A 
Ut2( 

UbW 
Ut;,zt 
uUO 

UU.i: 
OL~4 
Ul3b 
UU7 

OUb 
UU9 
UI:3A 
UU<. 

OUE 
Ut.40 
UI::.41 
01:42 
(it44 
Ot4b 
0t.4 , 
0t:.4b 
0t;,4A 
Uf:."ti 
Ot:.4<' 
Ut4t;; 
Ol!lO 
Ut!>l 
UE:.;;; 
01:5~ Ot;,!) -, 
UE:.~9 
Ot;,SU 
Ot5U 
Ol;t 
Ut.bO 
Ut;,bl 

Ul:bl 
OLb;; 
Ol6!> 
lJl6b 
Ot:.bb 
OLbA 
lJl:.bb 

Ul:.bC 

utblJ 
OEbF 
01070 
uUI 
ut7;; 
OU5 
ol77 
0t:.7b 
UE7A 
(it;,?<' 
OUt 
OUF 

Ll3bU 0000 
UFbO 
10bf 
UU03 

UUU5 
U5b 
AF57 
bDOU OFEl 
7GOU 
f37U U3Ets 
U1U ulF4 
bAbU 
bA[)/ 
B25'1 
Ffuu OUl 
9bBU 0177 
9FbU ldA 
bUU !lOOF 
0000 
Ufff' 

tl7!:>4 
00U4 
':1900 0000 
liZOu 0t;,2ts 
lCFt-
~ClC 
27b(' OlZf:. 
47bu Ut20 

UlGO 0t37 
l7tsO 01:20 
b3b:' 
0000 

9b75 
8251 
C!lUU OE37 
OflJO 01:20 

B90U OfCZ 
0004 
C875 
DF!lO OE6C 
DBOO OFOl 
;FO;,: 
eb!); 
tsZBU orCz 
0004 
0580 
070 00b4 
8BOO ofCZ 
0004 
eFuo 0000 
<.FUU 0000 
9bbO OE62 
9FbO 120E:. 
9bbO 12(1) 
9F80 QU05 
2C05 
MOu 0000 
0004 
b3b5 

-0005-
VC80 OlbC, 
(815 
OFBO 121A 
bUO bOOf-
0000 
OFFf 
0000 

DFbO Ol:.lF 
!l'155 
4CEl 
4780 0E:.71 
!:>780 01070 
8900 OF(" 
0010 
1)810 7FFF 
8040 U379 
0000 11Fb 
07F<. 
0000 

T 

1\ 
1\ 

1\ 

X 

kTT RETURN FROM TKAP 
********************************************************************~*** * HANDLl kTC RUPT AND CALIB~ATE CLOCK (AT LEVlL ;) 
* RTae 

$A 

kT<.f-
5TR 
STR 
SuI 
UON 
DIV 
On 
~~~l 
NE:.\> 
STR 
LAb 
STb 
LlV 
HLT 

$R4.:;:SR6 
$RZ.=$R7 
<TMLPA 
SR1.16 
:.>Rl.=lOOO 
$Rb.=500 
$R6.>+$A 
=$R7 
=$R7 
$Rl.<SYNCH( 
$IH.<RESUME 
$Bl.<SA15P 
=Z'0000'+15 

b >$-1 

STOP THE CLOC" 
STORE MAJOk TlME:. LLOOPS 
STORE MINOR T!ME OOPS 
STORE LOOPS 

TEST FOR ROUNuiNG 
ROUND 
TIME FOR 1 MI~LISECONO 
PREPARE FOR 5USPENo 
SUSPEND TO LEvEL 15 
DIDN'T SET UP FOR SFCONu INTERRUPT 

**********************~************************************************* * <'ALIbRATE THE CPU FOR ONE SECOND 
* !)YNCH CL 

k1CN 
Syr.CHA <'Mk 

* 
bL 
LDV 

=$R4 
$Rl,<ZHRTCC 
<SYNC.HA 
$Rl.=-l 

SVNCHb LvV SR2.:;:-20 
-bIlK sk2.<S 
blNC $R4.<SYNCHb 

* * IF 0011'16 INITIAL CALIBRATION. 
* 

* 

LON 
bIlK 
JI'IP 

SR4.<SYNCHC. 
$Rl.<SYNCHb 
$B5 

LOOPS FOR 1 St.C 
START THE CLOI.K 
SYNCHRONIZt. ThE CLOCK TICKS 
WAIT FOR FIRsr TICK 
IN CASt. RTC DvE5N'T RUPT 
·,,0 
LON\> NOP 
COUNT LOOPS/St.C (/MS) 

SHOULD RUPT OUT OF LOop TIMEC. 
NMBR OF LOOPS/M!) 
NMBR of- MSECS 
RETURN 

SVNCHC Rt.SV 1.0 NEG NMbR To Rt.-INIT FoR 1 MSEC 
************************************************************************ * TIMEOUT FOk N MILLISECOND5 
* TIME GET NMbR OF M~ECS LOR $Rl.+$65 

Nt;~ =SR1 
LOR $R4.<SYNCHC SET UP FOR FIKST MSFC 
b <SVNCHb TIMt.OUT 

************************************************************************* * RTC INTERUPT ROUTINE 
* * nOMS 
nSEC 

$A 

* 

LtiT 
Ll>R 
STb 
WI< 
MLV 
MUL 
Ltl 

bbF 
OIV 
LbF 

STR 
5TR 
LAb 
STb 
LAb 
STb 
Ll>V 
STI< 
RTCN 
JMt' 

<FLA\>,:;:X'4' 
$R4.+S65 
:IOB5.<TIMOT5 
$R5,<RTCHi 
SR5,:;:2 
SR4.=SR5 
<FLAG,=X'4' 
>+$A 
SR4.;;100 
<FLA6.=X'4' 
SR4.<ZHRTCI 
$R4.<ZHRTCC 
$Bl.<UMLV5 
$bl.<SA5P 
$Bl.<SA5DV 
$Bl.<ZH1SAZ+5R$AF 
sR2,;:5 
sN2.<ZHRTCL 
$B5 

10 MILLISEC F~AG + OR - B.3MS 
1 SEC /:.NTRY 
GET CLOCK fREIoi. 
CONVERT TO TI<'KS 
TOTAL TICKS 
10 MILLISECS '/ 
NO- ITS 1 SEevNl> 
CONVERT TO MS 
FOR Nf;XT TIMe 
INITIAL VALU/:' 
CURRENT VALUE 
GO HERE AFTeR TIMEOllT 

SET RUPT TO LvL 5 
TURN Cl.OCK ON 
Rf;TuRN TO PRO~E5S 

: INTERUPT. IF IT OCCURS. BRI~\>S US HERE 
TIMLV51<TCf TURN Of'FCLOCl<. 

* TIMOT5 
* 

Luti sb5,<TIMOT5 
LOR sR4,+SB'5 
STb $b5,<SAI5P 
LEV =Z'ijOOO'+15 
HLT 
b 

Rf:;SV SAF.O 

BUMP RETURN AvDRESs 
PREPARE FOR SuSPEND 
SUSPEND TO .LV~ 15 

* ********************************************************************** * TIMER l.OOP INTEKUPTED BY DEVICE EVENT * LOOPS ARE TOTALI::.D AND STO~ED IN sR6 AND SI<7 * /:.NTRY DECLAkED WITH LVIOSu ROUTINE * LVI0TM ENTRY ACCUMULATES MULTI EVENTS TEMPB/T~MPC * LV10Tl t;;N1RY RtTURNS SINGLE EVENT TIME LOOP IN $R5 
* * TIMER 
$A 

SB 

* 

STb 
CL 
LOV 
blNC 
tilNC 
L6T 

TIMB5 RESV 
* 

$B5.<TIMB5 
=sR~ 
$R4,:;:-20 
$R4.<$ 
$R5,<-SA 
<FLAG.=X'lO' 

• $R5,,=Z'1FFF' 
STOpIO.<OTCONT 

SET MINOR LOOP COUNT 
LOOP 'AO oTI MES INCR M J R LOOP 
TI MER OVERFLO.w 

~g~~E T~~pP Mt. 

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

,( .. \. 
.. , 
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002043 
002044 
00204, 
002040 
002047 
OOi:04tl 
002049 
002050 

(;ltio 
(;tdi 
Otti3 
Ul:.84 
(;t&5 
litll!> 
(;Ulb 
vi:tlA 
(;ttio 
litbl) 
(;t.d~ 
lit90 

Ol':lJ. 
ut9i 
Ol9'+ 
Ot'7' 
(;l'7"1 
Ul:.99 
Ut9A 
UE9l 
(;t'7U 

O~'7L 
ul9f 
UlAJ. 
UI:.Ai 
(;lA3 
OEA5 
UtA7 
U£Ad 
OlA'7 
OlAA 
OlAU 
UI:Al 
OI:AiJ 
UEAl 
Ut;M 
01:00 
uttH 
Utb': 
(;lb4 
ul:b' 
Olb7 
Olbb 
Ultl9 
(;ttlA 
OlbL 
lIttll) 

(;i:bt. 
ullO 
DEC! 
ulU 
Ole:, 
ulC!> 
(;i:C7 
OtCb 
u£c9 
ul(A 
Ollo 
OlCu 
(;t(t. 
OleF 
OlDl 

U I:. 1)2 
UlU4 

Oluo 
Ol:.lld 
ul:.UA 
OlUb 
OlllC 
(;EUl 

OtliF 
Ul:.tO 
(;It:l 

bCbO vl-lo 
f'A55 
oHio 
Ubb(; 
OOOU 
bUOO uFUl 
I)lbO UU~ 
ur 7f-
uF80 IdA 
IlUO dOOr 
OOUO 
OFrf' 

9(F5 
'7F!lO 1214 
dC!)l 
9~7U U3(0 
947U UOOA 
ilO,1 
(;OUO 11FC 
unU 
b3b5 

M7:, 
UFoO Olb() 
b75b 
In!'> 7 
()38U UebU 
CbOO OU7 
!l254 
b7'b 
F855 
~354 
4U41 
1:.3 54 
bA80 
8A()7 
H55 
!l751 
8051 
OUOO liF( 
07fli 
UC8U UlllD 
OF7f 
U9!'>Z 
U3bU 
usc; OU01 
d3!i!) 

0000 

~~e~ 
<.zuo 
8CbO 
F354 
4041 
1:.354 
bA8U 
bAD7 
FF5b 
C800 
8254 
£354 
lFOu 
b3!i; 

UF(F 
UF--(l 
UFlb 

0t:37 

uFA7 

UFau 0E.1:.l 
9FU(; OI:.DF 

FBeO 0003 
()380 0000 
OF80 
Ot.U~ 
()CIlO OU:1 
8385 
0000 
24':'4 
UOOO 

T 

* UEVICi: NUP] TAKt5 US Hf:.RE 
* LVI01M Lol 
LVIOTl ADU 

:loA 

* 

CAU 
b<..F 
HLT 
SUI 
LLib 
NUl-' 
5Ti:! 
LtV 
HL.T 
b 

<TEp,P!; 
iR7.=SR5 
=$Rb 
>+$A 

<TI:.MPB 
iB5,<lIMB5 
>$-1 
SB5,<SA15P 
=Z ' dOOO'+15 

GET TUTAL LOOtJS 
UP DATI:. TOTAL;, 
ADD CARRY IF ~NY 
MORI:. CARRY ? 
TOTALS OVERFLuW-CANT GET HEkE! 
STORE RESULT 
GET RU URN 
XXXXXX 
SI:.T UP LEV 15 RI:.TURN 
LEV 15 TO PRO~ESS 

* *********************************************************************** * sET UP FUR LEV 10 RUPT * LN~ ~b5.<LVI05U * DC <PHOL~SS 

* * LVI05U LOo 

$A 

* 

STb 
ST5 
AND 
Uk 
Iu 
bluF 
JI4P 

!iBl,+!ib5 
$Bl,<SAlOP 
=SR1 
s,Rl,=Z'03CO' 
:bRlo=lO 
=$Rl,<OTkUPT 

GET LV 10 PROLlSS 
PUT IN SAVE AKEA 
GET S REG 

SET TO LEV 10 
ALLOW DEV HUPT 

* *********************************************************************** * TI~I:. Di:VICt I:.VENT AT LI:.VEL 10 (MILLISl:.lS) * PRlVluu5L~ LVIOSU CALLI:.D ~ITH * LVIUlM uk LVIOfl PARAMlTERS * ~R5 NllURNS TIMt IN M5 * Uf:.VICl RUPT INH ON EXIT * lNTNy LNJ ~o5,<TIMDl 
* DC MSECs * OK NI:. TURN * TIMtUUT KTN 
* * TIMDE 

TIMDU 

$( 

* 

LilH 
5Ti:J 
CL 
(L 
LN~ 
LUk 
NLl! 
(L 
LDk 
lilV 
5(11'< 
DiV 
bLEZ 
INC 
5TH 
eL 
lu 
BIUF 
L06 
NUP 
(MR 
BLE 
LAb 
~MP 

T II'iDl5 HI:.5V 
* 

s.R2,+$65 
SB5,<TIMDE5 
=sRt> 
=SR I 
SB5,<TIME.R 
sR4,<SYNCHC 
=SR't 
=$Ro 
sR7,=SR5 
SR7,=$R4 
SR4,l 
SRb,=$R4 
sR6,>+$A 
=$R 7 
SR7,=SR5 
=$Rl 
=SR1,<UTHUPT 
>-$li 
sB5,<TIMDI:5 
>$-1 
Sk5,=SRZ 
>+S( 
SB5,$B5.SAF 
:bb5 

GET MSI:.C PARAMETER 

STAHT TIMING 
RUPT RETURN 
GlT MSECS DIViDER 

LON(' DIVIDE. 
TEST fOR ROUN~ING 

ROUND OFF 
$R5 HAS TIME 11'1 MS 
INH DtVICE RUtJTS 

GET RTN ADDRl~S 
XXXXX 
ACTUAL VS EXPt.CTED 
OK 
BUMP TIMEOUT KTN 

MSFCS 

* *********************************************************************** * (OMPUTI:. AVt..TIMt FOR TOTAL IN SRb AND $R7 * AVI:. 11M!:. IN SRo (MILLISEC5) 
* lNAVI:. LOH 

SA 

* 

INC 
SUB 
WI 
Div 
SOR 
Dlv 
bLlZ 
INC 
5TR 
LDR 
NI:.G 
~f~ 
JMP 

SR4,<LPCUR 
=$R4 
SR4,<LPCNT 
<TEMPS 
SR1,=SR4 
$R4.1 
$Rb,=SR4 
$R6,>+SA 
=SR7 
SR7,=SR6 
iR4,<SYNeHC 
=$R't 
SR6,=$R4 
$R6,<AVETM 
iB5 

GET NEG CURREJ~T COUNT 
GET LAST LOOP 
SR4 HAS CURH-~OOP CNT 
GET TOTAL LOOP COUNT 
GH AVl LOOPS 
DIVIDE BY Z 
TlST RlMAINDEK 
DONT ROUND 
ROUND OFf FRA~TION 
SET UP fOR NXT DIVIDE 
GET MS TIl'll CUNSTANT 

* ************************************************************************ * TYPI:. UUT ASCII CONTENTS OF Rl 
* VDTR STb Sb5,<VDTkB5 

SR1,<VDTRA 
zV5T,VDTkA 

* 

5Tk 
CALL 

LDB 
JMP 

$B5,<VDTRB5 
$B5 

VDTRA RI:.SV 1,0 
D( '$$' 

RETURN 

VDTRB5 RE5V SAF,O 
*********************************************************************** * CONVERT 5AF OR LAF ADDRESS TO AScII 
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001651 
00205~ 
002o!>3 
002oS4 
00l05~ 
002650 
00l6!>7 
.00205li 
002059 
00206U 
002661 
00206<: 
002063 
002064 
00206~ 
002060 
002067 
00206i1 
OU206',1 
OU207u 
002071 
OU20U 
00201.i 
OU2074 
U0267~ 
OU2676 
UOi!.!)77 
OU267b 
OUZ679 
UU20ijlJ 
OU20lll 
OUl08" 
00208:1 
002084 
00268~ 

OOlo!!o 
0020S7 
OU20!!li 
0026S9 
OU209U 
002091 
00269" 
002693 
00":694 
U0209~ 
U0269b 

U02097 
0020'9b 

lJ02b99 
002700 
002701 
00210" 
oono:l 
OU2104 

OU210!> 
OUo:;'(06 

OlJ2107 
ounou Oonoy 
002'1lU 
OOdU 
0001£ 
UudD 
UU2/14 
OU21l~ 

.OUd16 
002717 
002111; 
OU2719 
UUZ/20 
OlJll21 
OU,,/2£ 
00..:723 
oun2" 
UU2125' 
OU<:120 
OOlll.l 
OOll2b 
UOll29 
OU213u 
00",31 
lJO"I:;" 
OUl133 
lJUl73'+ 
UU213~ 
UU<:'I3o 
UlJl f 3 I 
00" Bb 
OUlB'i 
uu214u 
UU2'f41 
(;0",'/42 

OU..:14 .. 
UUZ74!> 
UUI.74b 

OlE..: 
OEU 
Ull4 
Ol:.lo 
OEl:li 
UI:.£A 
UEEb 
Otl:'­
OEI:U 
OEEE 
OEEF 
OlFO 
OHl 
01:~2 
Utf'3 
OI:.F .. 
0~~5 
OlFb 
0l:F7 

UlFli 
lJHA 
OHb 
uth) 
(jtFf 
OFOl 
UrUI. 
(jFU4 
Uf'lJb 
Ut-Ul 
UF-U9 
OFUu 

OF-ue 

OfOu 
OFOf 
UH1 
OH2 
uH4 
OF-lb 
Gf 11 

UF1ll 
OFlA 
UrH. 
UHU 
0~lF 
uf-21 
UU": 

Uh:,3 
Url'+ 
Or,,!;> 
Of"o 
lJUI 
Or,ll 
IJf29 
O~<:I\ 
0F2ti 
0F2L 
0F"U 
uFlE 
Ur2F 
ul-3u 
UF31 
0~3Z 

uf3J 
0D:> 
uf31 
uF3 .. 
Of3u 
o r:;(. 
0F-3U 
uF3F 
Of4l 
0t-42 
uf43 
OF44 
Ur .. b 

Uf41:l 
UF4A 

4COl 
8254 
FF80 ufE," 
ABSO OFE1 
bBIiO OFCA 
11151 
875l 
F85£ 
3CH:. 
87!>0 
7084 
6UU9 
03S0 
bl:.07 
6E30 
UH 
37F9 
4nb 
838!) 

UF80 OFOC 
S'/5!> 
11000 uFE5 
0000 ll04 
070U OFOB 
57FA 
8000 11F4 
0000 UFb 
07r< .. 
U(80 OfOC 
UI:lC5 OUOl 
1l31l~ 

0000 

11000 OFt6 
0000 120~ 
07rL 
bOOO OfE~ 
OOOU 1204 
07Fe 
1l38~ 

11030 UFI:l9 
0000 llf9 
07FC 
11030 UFbU 
0000 llFA 

~~~~ 

OFtW OF bE 
bOOu uF£1 
rbC0 OU03 
U31l0 0000 
OFbv 
!lU6 
roCO uu03 
U3!j() uuOO 
UrllO 
o Ft;, \I 
0~F2 
\ltlUO OFF4 
03bO Ul02 

I-blO OU03 
U3bu 0000 

T 

x 

* HEX AOORES~ IN ~B7 * ASCII KtSULT IN LNGAD 
* * LN<.:.ASC 

$A 

$8 

* 

LUV 
Nt;.<:, 
STB 
LAb 
LAB 
CL 
CL 
lOR 
LIN 
CL 
DOL 
(MV 
BLE 
ADV 
ADV 
STH 
blNC 
BI!';C 
JMP 

$R4.:SAF 
=$R4 
$B7.<TEMPA 
$B2.<TEMPA 
SB3.<LNGAD 
=$Rl 
::SR2 
$R7.$B2.+$Rl 
$R3.::-4 
:SRI) 
$R7.4 
SRb.::9 
>+SC 
$Rb.::7 
$Rb.=X'30' 
$Rb.SB3.+sR2 
SR3.>-SB 
$R4.>-SA 
$B5 

SET UP FOR EXiT 

STORE ADDR WOKD/S 

WORD COUNTER 
CHAR COUNTER 
GET ADDR WORD 
BYTE COUNTER 
WORK AREA 
STORE CHAR IN SRb 
ALPHA OR NUMbr.R 
NUMBER 
ALPHA <'ONVERT 
ASCII CONVERT 
STORE ASCII 
GET NEXT CHAR 
GET NEXT WORO 

* *********************************************************************** * 10 STALL RUvTIN~ 
* * STALL STB 

eL 
$A 10 

blOT 
y3NC 

blOF 
LUb 
LAb 

STALLB JMP 
* STALB5 kESV 

SB5.<STALB5 
=$R5 
<STATl.<INSTWl 

<STALLB 
$R5.>-SA 
<STUPIO.<OTCONT 

>-$b 
$B5.<STALB5 
SB5.Sb5.9>AF 
$85 

$AF.O 

CLEAR COUNTER 

EXIT 
WAIT HERE FOR BlOT 
ABORT 

BUMP FOR ERRO~ RETURN 

* ************************************************************************* * <"ET TWU STATUS wORDS 
* INSTAT 10 <STAT2.<INSTW2 

blOF >IN~TAT 

GET STATUS WOKD 2 

ISTATl 10 <STATl.<INSTWi GET SlATUS WOKD 

blUF >ISTATl 
JMP $B5 RETURN 

*********************************************************************** * SEl UP CONFIGURATION WORDS 
* SUlA !u 

blUF 
lu 

<DXFN.SR3.<OTCONF 
>sueA 
<DXKN.SR3.<OTCON2 

SET UP CWi 

SET UP CW2 

blUF >SUlu 
JMP $B5 RETURN 

*********************************************************************** * FILL bUFFER WITH WORD STRING 
* * * * * * * * FLbF 

$A 

$b 

* 

$t;5.<f'LI;lF 
<SENDLk SE~DER ADDRE~S Uv SENVtR wORD LENGTH 
<RlCEIVER KE(EIVER ADDRESS 
DO kELEIVEK WORD LEN~TH 

LUtl 
LvR 
Lvb 
LVk 
UEC 
STk 
UtC 
CL 
CL 
LLik 
~TR 
i)l)lC 
CL 
~TR 
blJl:.C 
JMP 

$62.+$B5 
$R4.+9>B5 
$B3.+$85 
$k5.+$85 
=$R4 
$R4.=sR7 
;$R~ 
=$Rl 
=$R;:: 
$Rb.$82.+$Rl 
SRb.$b3.+$R2 
$R4.>+$B 
=$R.I 
$R7.=$R4 
sR5.>-SA 
$B5 

ADDk OF SENUlK 
LENGTH OF SENuER 
ADDR OF REC 
LNGTH OF RE( 
SENDEk COUNTEK 
SAVE. INIT COvl,T 
REC CQUN,ER 
INITIALIZE INuEX RFGS 
GET ~tNDER DAfA 
STORE IN RECEiVER 
MORE TO SEND 'f 
RESET SENDER lNLiEX 
INIT SENDEk CuUNT 
RECEIVER FILL~D ? 

* ***************************-******************************************** * PRINT "IS· AND "SHOULD-BE" DATA 
* Pl~BC ~Tb $B5.<PISBb5 

~U1 <TEMPA 
CALL LV$ftMSTAG PRINT "TAG" 

CALL 

LUI< 
LNJ 
CALL 

lV$Hl.TEMPC.VRBL 

$Rl.<VRBL+2 
$85.<VDTk 
lV$r.MSIS 

CONVERT TAG DATA To ASCII 

PRINT HEX TAC. 
PRINT "IS" 

o 
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UOt-147 

OU;:740 
OU~14Y 
UU051J 

UU2151 

00215, 
002753 
OU2754 
00on5~ 
OUll50 
UU':757 
ou;,:/~o 
OUi1~9 
uUl/6U 
OUl761 
00216, 
OUrt63 
002764 
UUU6!> 
UU':/66 

Ou2767 
UU':16b 
UUi 16'J 
OUi 771J 
Uu.1 771 
OOil?;: 
UUl/B 
u02774 

UU2H':J 
OU2 (7b 
UU2 (77 
uun7a 
OUi f7'J 
UUiIHi) 
UU;:(lll 
Uui 113<. 

UOi (!l:;l 
Ou2lu4 
Ou2(8!> 
UO£l8b 
uu218'7 
UOi(Sb 
Ou278'i 
OUi/9U 
UUi/9l 
UU2/9, 
OU£793 
UU<:/94 
Ou219':> 
UU2790 
OU219l 
UU2190 
Uu~'19" 
UU2bOlJ 
OOibO! 
Uo.::(>O, 
UU,oO:; 
lJ02'o04 

OF4L UFIlO 
UF4U 1198 
Ur4~ 
Ur'U 
uf':'2 
u.5:; 
Uf54 
UF55 
UF51 
UF59 
uF,., 
Of!:>~ 
uf-'~ 

uf-5F 
uF61 
OF-bJ 
UFb4 
Uf6~ 
Ul-bO 
UF6b 
UF6A 
Uf6u 
Uf-6U 
Ufo!:. 

UH,F 
OF7l 
uHJ 
un:. 
Uf70 
Of- 'II 
Uf71l 
UI-7A 

uf7u 

uHu 
ufH 
Urlll 
OFlli 
Uf-1l3 
Ufb~ 

Ufbb 

Uf-tll 
lii-1l9 
lif'llu 

UHW 
Ufljl' 
UF9l 
Uf9J 
U'9':> 
U~97 
Ui-Y9 
Ur9/\ 
Of9u 
Uf9l 
ui'''!:' 
Of 'If 
ufAU 
UfAI 
OF':'3 
Uri<:' 

- liFAo 

Fbtu 0003 
U3bO ouou 
OHIO 
OFtll 
OFf2 
Y8UU uFF4 
D31lU utD2 
f-BCO 0003 
U3tW 0000 
UF80 
llUA 
FbCO 0003 
U380 OUOO 
OFbO 
UFU 
UFF.: 
9bOO Off4 
~31lU 0~D2 

OF02 
OC80 oF6t 
8311':> 

OOO() 

9t:lIW IlF 6 
At:lbO 120A 
9800 UF04 
9Ml 
OlbO 
9DU2 
020U OF15 
1138:' 

UF,bU uF b6 

FbCO 0003 
U31W uuOO 
OFbU 
OFUO 
UC8U OFb6 
b38:, 

OOUO 

HIFO 0001 
U38lJ 0000 
of80 0100 

UFllO OFAb 
9C80 0f-t6 
tb30 OFt:l9 
FlL:llJ Of-hD 
F~70 FFOu 
9800 UFD3 
A8:'1 
!iA~2 
2002 
AFOO Of!: 7 
H71 
FF71 
bAU7 
!70[) Ui-9t. 
u(8u uFAb 
b3b:, 

oouo 

x 

x 

x 

* 
lA 

* 

tALL 

WM 
LNJ 
CALL 

lALL 

LDk 
LNJ 
NuP 
Wb 
JMP 

ZV$Hz.Tt.MPB.VRBL 

lRlt<VRtlL+2 
$85.<VDTR 
LV$I.MSSB 

ZVShZ.TEMPA.VRtlL 

iIoRl.<VRtlL+2 
iIoB5.<VOTR 
>S+2 
Sb5.<PIStlt:l5 
$B5 

CONVERT "IS" uATA ASCII 

PRINT HEX "IS" DATA 
PRINT "S8" 

CONVERT S8 DAIA TO ASCII 

PRINT HEX "SSM DATA 

RETURN 
PISBB:, kL5v SAF.O 
************************************************************************ : S~T ALL CHANNEL CONSTANTS TO CuRRENT DRivE ADDRESS (PORT NUMBER) 
5£TCHN LAb sB1.<IOREAD START OF CHAN ADDRFSSFS 

LAb SB2,«HANZ END OF CHAN AuDRESSFS 
Lim sR1.<DRIIiE DRIVE ADDRESS 

S~T(HA SMM lR1.+Sb1.=Z'0180' ADD DRiVE ADDI<ESS TO cHANNEL 
tMb SB1.;:S82 
bL <SETCHA 8 IF TABLE NOT DONF YFT 
JMP s85 RETURN 

************************************************************************ * DO A tAkRA1bE R~TURN/LINE FEED 
* tkLF Slb Sb5.<CRLFB5 

(ALL LVS1.lV$TC.NULL (CRLF) 

* 
LDb 
JMP 

:liB5.<CRLFB5 
:li85 

tRLFU5 R~Sv :liAF.O 
RETURN 

************************************************************************ * INVOKt. THt PATChING LIBRARY ROUTINE 
* peH CALL ZV$PCH B <START REST/\RT 

t:l <START 
************************************************************************ * SET UP bUFFtR FuR FORMAT wRITE OPERATION 
* SUFb 

SUFliA 

* 

STo 
LUb 
LUI< 
LUk 
AND 
LvI< 
LOR 
INt 
SUL 
STM srR 
511< 
irK 
bOte 
LOb 
JMP 

SUFbB5 RLSv 

lb5.<SUFbB!:i 
:liBl.<JJPT 
lR6.<OXFN.sR3 
$R7.<DXRN.$R3 
$R7.=Z'FFOO· 
:liRl.<SECTRK 
sRZ.=$R1 
=$Ri! 
lR2.2 
$R2.<TEMPA 
$R6.+$61 
sR7,+StH 
=$R7 
$Rl.<SUFBA 
$b5.<SUFbB5 
:li85 
$AF.C 

STORE RETURN 
BUFFER ADORES::' 
LOAD CWl 
LOAD (1012 
SET SECTOR COuNT 
SET StLTOR COuNT 
SET UP RANGE 
NUMBER OF 10'5 
4 BYTES PER lu 
STORE kANGE 
SET UP IO'S 

To ZFRv 

INCREMtNT SttTOR NUMBFR 
BRANCH IF NOT COMPLETE 
RETURN 
RETURN 'ADORES::. 



UO~t>O~ 
UO;:uOo 
00~t>07 
OUioOt> 
OU200'1 
00"bl0 
00"011 
Ou2bl, 
002013 
0021:11,+ 
OO;/bl~ 
OU2010 
00,,01'1 
OU<:blli 
UU~b19 
OU;/02U 
002t>21 
UUib2<: 
OU~blj 
UU2024 
002t>2!;j 
UU<:blo 
00<:0;/7 
OU2b2u 
002b29 
U02b3U 
OUtli31 
OO~032 
OU2b3;J 
002b34 
OU2u3~ 
UO,b30 
002b37 
00203b 
OUZb3'1 
002b4U 
U02b'+l 
UO"b4" 
UUZ643 
OU2b44 
UU2t>4!:> 
U02b40 
UUZti41 
002b4b 
OUlIl4';' 
UU2b~Li 
UU2b51 
UO"b5" 00;/b53 
U02b54 
00"b55 
002b50 
UU2b57 
OU2b51l 
Ou2tl59 
U02b60 
OU2b61 
UU<:b6., 
U02b63 
002b64 
UU2b65 
00"b66 
00~tl67 
002tJ6!l 
OUlb71 

002tJ7, 

DOlb73 
002b7 ... 

U021l7!:> 

OU2b76 
002b77 

002b79 

Ut,AI 
Of Ad 
OrAtl 
uFAC 
u~Au 
Of At:: 
UFAF 
OFbO 
Ofb ... 
U~tl~ 
U~b6 
Uftl7 
OFtlb 
(;ftl':l 
U~bl.) 
U F <.J. 
OfC" 
O~U 
OFC ... 
C,fL5 
(;fC6 
OfC7 
OFCtJ 
(;f<'9 
(;fCA 
OFCC 
OF<.E 
0FCF 
OFiJO 
UFiJl 
Uf-1J2 
UfIJ3 
Uf-IJ ... 
UfuS 
OFI:.5 
OFt6 
uFO 
uFEIl 
ut-1:.9 
OFtA 
Of-to 
OF 1::<. 
Of£IJ 
Uftl:. 
UH:.r 
OFFO 
0fF1 
OfF2 
OFF5 
OHt> 
Urrtl 
ufFC 

OFFIJ 
1000 
100", 

lUl"t 
1011 

10"F 
103~ 

10;1b 
103b 

10 ... i 
10"'!:> 
10"'6 
1040 
1050 

lOb, 
10b5 

1075 
1076 
1079 

UOOO 
0000 
2 ... 20 
0000 
UOOO 
OOOU 
0001 
0000 
0000 
0000 
001>0 
0100 
OlbO 
OOUl 
UOOU 
OOOU 
0000 
0000 
0000 
0000 
OOUU 
0000 
805C 
0400 
0000 
2020 ~424 
0000 
0000 
U000 
003C 
0000 
003f-
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
2424 
E.B61J B6Db 16LB 
oDB6 Db16 
fHI-
0000 

5341.1 ... 453 322C 
2052 ... 556 2043 
2C20 5354 4F52 
... 14 'I 4520 4D4F 
4455 ... C45 2054 
264 ... 2120 4645 
42£0 3138 201 
3937 3824 
434F 5059 5249 
4748 5420 3139 
'3737 2042 5920 
484F 4£45 5957 
"'54C 4(20 494E 
"'b'+F ~24D 4154 
'+94~ 4E20 5359 
535 ...... 540 53~C 
20"'9 ... 1:.43 2E.00 
2020 ,020 2020 
2020 4359 4C20 
4E4f 21:.20 2024 
2020 2020 2020 
2020 4452 495b 
4520 4E4f 2E20 
202 ... 
2020 2020 2400 
464\/ 5240 ~741 
5245 2052 ... ~56 
2E20 2024 
4F"'2 5345 525b 
"'520 5448 4520 
~3~4 "'152 5420 
494t ... 449 ... 341 
544f 5220 4F4E 
20~4 ... 645 2044 
4556 4943 4524 
4946 2049 4C4C 
5541) 494E 4154 
... ,44 2C20 5052 
4553 5320 5354 
4152 5420 5357 
4954 4348 2041 
41:. ... 4 
OOOA 
2020 2020 2045 
4E5 ...... 552 2028 
,929 2041 5420 
434F 4E53 4F4C 
4520 
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1*********************************************************************** 
* * CONSTANT~, MI:.SSAGES. TABLES, BUFFERS, ETC. 
* ************************************************************************ * lONSTANTS, bUFF~RS 

* AVI;.TM R£SV 
ASCBF kESV 
bITE 
CYAL) 
lYADMX 
ll-l 
lll::vlD 
DR!VE DR VEO 
DRIVEL 
Dk 1 VE2 
DkIVU 
DXFN 
DXRN 
E:.R~L 
rLAG 
<:'OFLAG 
IDE.N 
IPFL 
JJPT 
KKPT 
LF(R 
LE.NGTH 
LNe,AD 

LPCNT 
LPCUR 
NULL 
RTCHl 
SE.CAD 
SECTRK 
TA~K 
SAVI;.-l 
STAll 
STAT2 
TEMPA 
TEMPE> 
Tl~IPC 
TE~IPD 
TEST 
TMFWD 
TMREV 
Tt-1LPA 
TMLPB 
TRKAD 
TRKMX 
VRbL 
VRi:lLl 
WORSl 

I)C 
RE:.SV 
kl:.~" 
kl:.SV 
Dl 
RI;.Sv 
RI::Sv 
DC 
1)( 
1)( 
DC 
RE.SV 
Rt.SV 
KtSV 
ktSV 
RI:.SV 
RESV 
kE:.SV 
RESV 
R",SV 
gt 
Rt:.Sv 
iJC 
kl:.SV 
klSv 

-0<. 
DC 
kt:.SV 
RtS\I 
kl:.S\I 
Rt:.SV 
RI;.SV 
Rt::sv 
RtSv 
ktSV 
RtSV 
ktSV 
Kt:.SV 
RtSV 
RlSv 
Rt:SV 
kt:.SV 
kt.Sv 
Ri:;.SV 
RESV 
g~ 

100 
;1,0 
'$' 
100 
100 
100 
1 
4.0 
100 
Z'OuOO' 
Z'0080' 
Z'0100' 
Z'0180' 
4,1 
... ,0 
100 
100 
100 
1.0 
100 
$AF,O 
$AF,O 
Z'805C~ 
102 ... 
:oAF*2,0 
, $$' END 
100 
100 
o 
60 
190 
1063 
1.0 
16*$AF,0 
1.0 
1.0 
1.0 
1.0 
1.0 

AVERAGE TIME 
ASCIl BUFFER 
DRiVE NUMBE.R 
CURRENT CYL AvDRESS 
MAX CyL ADDR 

ID'S OF DEVIC~S FOUND 
CURRENTLY SEL~CTED UNIT (FROM -DRIVEO· ETC.) 

HEX CYLINDioR i~UMBER FOR CURRENT DRIVE «loll) 
HEX SI;.(TOR NUMBER FOR C~RRENT DRIVE (Cw2) 
DIAGNOSTIC ERKOR FLAG 
GENERAL PURPO~E FLAG 
IF SET. BYPAS~ "START" 
12Hyg?V PRINT FLAG 
WRITE bUFFER POINTFR 
~~ ~ ~g~FIR PvINTER 
LE~GTH (WO~~SI OF WRITE/READ BUFFERS 
LONe, ADDRESS ASCII 
OF MESSAGE 
LOOPING lOUNTt:R 
CURRENT LDOPI,~<> COUNTFR 
DEFAULT RTC F~EQUENCY 
CURRENT SECTOK ADDR' 
NUMBER OF SECTORS PFR TRACK 
CONTEXT SAVE AREA 
FIRST STATUS wORD 
SECOND STATUS WORD 

1.0 
1.0 TEST IWMeER 
1.0 FwD ~EtK TIME 
t:8 ~~~ORE~~MP~~uP 
1.0 MINOR TIME LOvP 
1,0 CURRENT TRK Au DR 
1.0 MAX TRACK AI)OK 
3,0 VARIABLE CONVI..RSION BUFFER 
'SSt END Ur MESSAG~ FROM VRBL 
l'E~60B6D816E66DB6Da16' WORST CASI;. PATTERN 

X-FFFF OC Z'FFFF' 
lVSTAT KESV 1,0 RETuRNlD STATvS FOR ZV$ ROUTINES 
************************************************************************ * MI;.SSA<:.t::S 
* 
14SNAMio In¥ 
SKIP2 TI:.XT 

(PYRIT TEXT 

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

MSCYt-IO Tt:.XT 

MSliVNO TI:.XT 

MSbLNK 1 i:.XT 
MSFWRV TtXT 

MSIND llXT 

MSINDl TExT 

TEXT 
TE.XT 

:iAF.SKIpl 
'SMOS2,' 
, RtV C. STORAGE MODULE T&D. FEB ld,1978$' 

'CO~Y~IGHT 1977 BY HONEYWELL INFURMATION sySTEMS. INC.' 

- - ~"- -" -- ..;. ... - ... - - .. - ... -.- .... .; --
CYL 1'l0. $' 

DRIVE NO. $' 

• $' bLANKS 
'FIRMWARE REV. $' 

'OB~ERVE THE START INDICATOR ON TH~ DEVICES' 

'IF ILLUMINATED. PRESS START SWITCH AND. 

l' OLlOA' CRLF 
, ENTER (V) AT CONSOLE' 

c 

(. "': 
,II 
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U02ti8 .. lulj3 ODOA ;<024 11;.XT l'OUOA'.' $' eR~F 
UU<:/j8.:l lutJ~ 4'140 2U41;. 4F54 MSIND2 11:.XT 'IF NOT ILLUMIN TED. ENTER (NI AT CUNSOLF , 

(~ lU/j1j '::049 4(4( ~!)4D 

",,) 
,,94L 4J~4 4~44 
.::L45 4t:.~4 ,,5~2 
,,02b 41::.29 2U41 
5420 434F 41:~3 
"F4L 4520 

uULu84 lu'1'1 OUUA ;<024 11:.X1 Z'OuOA'.' $' CR~F 
OU£b!l~ lU"o 494t:. ~3~4 414C NS!LP TL!lT 'IN~1ALL LOGIC LU(,$' 

Ju"t. 4(£U 4C4F 4749 
43;<0 ~04i.. ~~"7 
£4UU 

002lj8b 10A~ LO;<O 41.>53 2041 N51<.. TN 11:.XT M5 AVEc. SEt:.K TIME $' 
lUAb 504~ '::L2U 5345 

454b ,,0~4 494D 
4520 2400 

OUL!Jlj1 luoU 454L ~44!> :'220 ~,SL(T TI:XT ·ENTE.R LOOP OUNT $' 
lUbj 4C4f- 4F~0 2043 

4F~~ 41:.54 2020 
2020 2020 2400 

uu.::ts&tl 10ClL 454 f- 4f~0 '::024 M5LP TI;.XT 'LOUP $' 
UULbtJ':I 10tlf- 4 49 ~353 49410 MS~IRT TEXT ·MI:.SING RESOJRCE TRAP $' 

lUL.: 472.u ~£45 ~34F 
~~5£ 4345 20~4 
5241 502U 2400 

UU"o'1U lULu 2020 4U53 2U4D NS/V,XF 11;.XT 1'15 MAX. FwD TIME S' 
lueL 41~/j <:1:.20 41>57 

4,+2u '::054 494D 
4~2U 2400 

UUZc91 lOUt> 2020 4053 bJ4D MSMXR 1I:.XT 1'15 MAX. REv TIME. $' 
luU'1 415b 21:2u 5245 

~62u 2054 494D 
452u 2400 

01.J209.: lUU .:02u 202U ;<U20 MSuVID TLXl IJEVICE. IDS' 
10t:.4 2044 4550 4943 

,+520 494'+ 2400 
UU2b9:l JOI;.A 524!:> 504C ~920 MSi.lONE TEXI 'REI-LY (YI WHEN DONI;. $' 

lUt:.u 2t159 2920 5748 
454L 2044 4F4E 
4520 2020 20;<4 

OU£ti94 10Fo 4541;. '+420 ~426 . MSI;.T[; 1tXT 'ENU T&D ROUTINE $' 
luf'1 442u 5t::4F 5554 

4941;. ,+!>20 2400 
002ti9!:> luf-F 5052 4F5,+ 4543 ~iSP::'1 H.X1 'pRUTECT SWITCH LIT ? S$' 

110.: 5,+20 5357 4954 
434B 204( 4954 
2020 3F20 2024 
2400 

00£ti96 llOC 5245 5350 4F4E MSPSIA TI:XT 'RESPOND (YI :.II'< (NI $$' 
1l0F 4420 21159 2920 

4f~2 20211 41::29 
;<024 2,+00 

00(.tJ97 III 7 4445 ~052 4553 M::'P::'2 Tt:.XT 'DEI-kESS PROTECT SwITCH S' 

( 
lUiI 5320 5U52 4F54 

4543 ~420 5357 
4954 4341l 2024 

OO"tl9<1 112'; '::02U .2020 2020 ~\SSCNO T£XT SEC NO. $' 
H2o . 2020 5345 4320 

4E4f (. t:.2 0 2020 
2400 

002!J99 112u 4445 5052 4553 M::'STR Tt:.X1 'DEPkESS START SWITCH $' 
1 DO 532u 5354 41~2 5420 5357 49 4 

434b 2024 
OU<:'70U 1 l:lu 4552 524F 5UO MSTDER Tl:.xT 'ERtWR DICTIONARy ENTRYS' 

l1.:lCl 444':/ 4354 494F 
4E41 ~259 2045 
4E54 5259 2400 

002';01 1144 2020 2020 20£0 MSTKNO TEXT TRK NO. $' 
1147 . 2020 5452 4d20 

4E4F 21:.20 2020 
2400 

OU2'iO" 1141: 5749 544t1 494E MSTlt-lE TlXT 'wITHIN 15 SEeS. $' 
1151 2031 3520 5345 

,+353 2t:.20 2400 
OU2903 1157 0000 MSliICT RlSV 1.0 
002'10,+ 11511 5245 41.>4F 51>45 MSkLP TEXT 'REI'IOVE LOGIC PLUG S' 

U5t) 204e 4F47 4943 
£050 4C"5 4720 
,(40"0" 

002905 110£ 0000 MSTE RESV ltD 
0029Uo lib3 ,,020 544" 5::154 MSTEF TtXT , 1I,ST FAILED ********** $' 

1100 20'+6 4149 4C45 
44;>0 2A2A 2A2A 
2A2A 2A2A 2A2A 
2024 

002,;07 1170 202u 5445 5354 MSTEP 1t:.XT TEST PAS5ED $' 
1173 £O~O 4153 5345 

4420 2400 
OOZ"Ob 11 -, ti 2020 5445 5354 MSTBP Tl:.xT -, TEST BYPAS::'ED $' 

II 70 2042 5950 4153 
5345 4420 2400 

OU290,> 11bl 5354 4152 5420 MSTEST TEXT 'START TEST$' 
lill'+ 5445 5354 2400 

OU291u 118"( 2054 494D 4552 MSTMOF TEXT , TIMER OVE.RFL.OW $' 
llllA 204F- 5645 5246 

4C4F- 5720 2400 
002911 IhU 2020 574F 5244 MSwORD 11:.XT wORDs' 

1193 2400 
00291" 1194 4348 414E 4E45 MSlHAN TLXT 'CHANNELS' 

119 ( 4e2,+ 
UUZ'113 1191l 2020 4953 2020 1'1515 lEXT IS $' 

119u 2400 
OU;:'114 11'1( 4E4F- 2044 4556 MSND TEXT 'NO OEVICE THIS CHANNEL $' 

11 'iF 4943 4520 5448 

("" 4953 2043 4841 
,+1;.41: 454C 2024 

00Z,,1!> 1!Ati 524~ 4749 5354 M5REGS TI:XT 'REIoI5TER DUMP;$$' 
",,./ llAb 4552 2044 554D 

503A 2424 
002'116 11tlO 504F 5745 5220 MSRTC TI:.XT 'POwER FREQ. i-IZS' 

lltl3 41>52 4551 2C20 
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OU<:~17 

00291b 
OU2919 

OU292U 

002~21 

002922 

OU2923 
OUl92 .. 
OU;/\I;/~ 
OU2'120 
UU2'121 
Uu292b 
002929 
UOl93U 
Ou293J. 
UU2'13, 
OU2933 
UU;/934 
OU293~ 
UU293b 
UU;/~31 
OU293ti 
U02~3<> 
UUl94v 
OUl941 
UU':94, 
Ou2<>43 
OU2<>44 
U0294:' 
U02940 
002947 
U0294b 
Uu2~4\1 
UU2~5U 
U02\151 
U02\15, 
UU295j 
OU2':154 
002\15, 
UUZ':l50 
U02<>57 
OUZ':I5b 
U02<>59 
002<>6U 
OU2':161 
002':10, 
OU2':16::l 
UU2964 
UU2':16~ 
UU296t.> 
UUiI':I67 
UU;/96b 
002<>6<> 
UO;/970 
v02~71 
vO 2 ':I 7<: 
UU': ':I "' j vOl.'1"'" 
002\17~ 
0v2':170 
uu2':177 
0029-'1l 
VUl'17,> 
vUZ':I8u 
00;/981 
OOl'JlI, 
(JOZ911:l 
OU2~84 
002\111:> 
UUi986 
UU2':187 
OOl.'J1I1) 
002'J8':1 
UU2':19U 
U02991 
UU2992 
U02<>9j 
UUZ':I94 
UUZ99~ 
uUZ'J9o 
UU2\1':11 
U02':19& 
OU299':1 
UU3u00 
003uOl 
U0300, 
0030Uj 
UO::l0U4 
UU;;UO:, 
OU3uOo 
003uO'/ 
OU::lOOti 
uU300'J 
OU3u1u 
OU3u11 
\JUjul ... 
003u1j 
U03u1 .. 
OU3ub 

11bb 
11bb 

11C5 
llC8 
11C9 
11Ce. 

llU6 
11D9 
110A 
llLlU 
llDt 
11£1 

11t6 
11 i:.-f 
11101) 
11t9 
11t.A 
111:.t:l 
111:::C. 
Uti> 
11101;; 
11U: 
11Fu 
11Fl 
1HZ 

I1F 3 
I1F .. 

11 F5 

I1fo 
llF7 
llFd 

llf':l 
llFA 
llFo 
I1fC 
UfU 

llfl;; 
11FF 
1200 
1201 
1202 
12U3 
1204 
1205 
1206 
1207 
l<:Ob 
lZ09 

12UA 
i20ti 
12(H. 
120u 
12UI::: 
liOf 

121U 
i 2lJ. 
1212 
1213 
in .. 
1215 

ldo 
1£11 
Inb 
1219 
1£111 
121iJ 

ldt 
12lli 
l,ui:: 
lOUF 
lUU 
lal 
lU, 
12d 

1<'24 

485A 2400 
524:> 4144 2020 
4255 4646 2041 
4444 5220 2848 
4558 293A 2020 
24UO 
5245 5354 4152 
~';~~ 4954 4520 
4255 4646 2041 
4444 5220 2848 
4558 293A 2020 
2400 
2020 !)441 4720 
2400 
2C20 205::l 4220 
2024 
4F4b 2054 4F20 
5HZ 4954 4520 
3F20 2024 

0000 
0100 
bOOO 
bl00 
11200 
11300 
b4UO 
C.OOO 
C800 
UOOO 
2000 
1000 
uaoo 

bOOO 
4000 

1200 

12U9 
1249 
120f 

1211 
1213 
1201 
1203 
120"7 

1210 
1212 
123C 
1220 
120t 
1202 
1218 
12lA 
120A 
120& 
1201:. 
1<!06 

120A 

0000 
UOOo 
0000 
0000 
oouo 
:'OOll 

0000 
OOOU 
OOOU 
0000 
0000 
4000 

UOOu 
0000 
0000 
OOOU 
0000 
.. 000 

OOOU 
0000 
OOOU 
0000 
OOOll 
0000 
OOOll 
0000 

ooou 

MSR6UF Tt::XT 

MSRSTR TEXT 
MSWBlJF Ti:.XT 

MSTAG Tt;.XT 

MSSB H.XT 

MSWRT H:.XT 

'READ BUFF ADDR (HEX); 5' 

'RE~lART$' 

'WRiTE BUFF ADDR (HEX); $' 

TAG 5' 

" 56 5' 
'OK TO WRITE? 5' 

************************************************************************ * LIST OF TA~K WO~DS (10 <OTTASK) 
* RECAL DC L'OoOO' RECALI6RATE 
SE.E.K DC L'0100' SEEK 
FMRW DC. Z'SOOO' FORMAT READ OK WRITF 
RWD DC l'SlOO' READ OR WRITE. DATA -
DFMRW DC z's,OO' DIAbNOSTIC FOKMAT RFAD oR wRITE 
DRwD DC Z'8jOO' DIAGNOSTIC REilD OR "WRITE. OAT 
FRIDW DC L'S400' FORMAT READ Iu OR FORMAT WRITE 
WRPAR DC Z'cooo' WRAPAROUND 
SZRL lJC Z' CdOO' SE I ZE OR RcLEASE 
TCIO DC pDOOO' TAG CODE IN OK OUT 
ASh lJC L'ZUOO' AUTOMATIC SEE", tiIT 
S5b DC Z'lOOO' SECTOR SIZE BiT 
AREi DC Z' OIlOO' AUTOMA TI C kPS 61T 
***************************.******************************************** * LIST OF CONTROL WORDS (10 <STOPIO.<OTCONT) 
* INlEiDC BC Z'8uOO' INITIALIZE MS~, DO QLT oN 4 P8RTS OF M5C 
STOPIO'C L'4000' RESET BSY. RUPT IF FNB' STOP MA (AFFI:.CT5 
************************************************************************ * c.HAN~cL CONSTANT5 
* CHAN DC 
* IOREAD DD" C. 
IOWRlT C 
OTOFRG DC 
* 8f~g~~ BE 
8f~8~f BE 
OTTASK Dt 
* INCONF UC 
INCON2 DC 
I NFWRV DDC.C~ INIDEN 
INRAI';u DC 
INRUPT {JC 
INSTWl OC 
IN5Tv.2 ()( 
Il';MMA DC. 
INM6A De. 
INOFRu DC. 
INTASK DC. 
* CHANZ I:.~U 

lo'12-o9' 
~, 1,,49' 
Z'120F' 

l'l.!!l' 
l'1H3' 
L'1l.01' 
Z'lZ03' 
Z'1l.07' 

$ 

DEFAU~T CHAN ADDREss 

IO~D READ 
10 0 WRITE 
OU PUT OFFSET RANGE 

OUTPUT CONFIGVRATION wOkD 21 
OUTPUT CONF bvRAT ON wORD 
OUTPUT CONTRO~ WORD 8UTPUT INTERRUPT CONTROL 

UTPUT TASK wuRO 

INPUT CONFIGUKATION waRP 1 
NPUT CONFIbUkATION woRD 2 INPUT FIRMWAR~ REV 
NPUT ID CODI:. 

INPUT kANGE INPUT INTERRlJ~T CONTROL 
NPUT STATUS wOkD 1 
NPUT STATUS wORD 2 
NPUT MEMORY I'IODULE ADDRESS 

INPUT MEMORY oYTE ADDRESS INPUT OFFSET KANGE 
NPUT TASK WOKD 

END OF CHANNE~ WORDS 
* ************************************************************************ * LEVEL 5 INll;;RRUPT SAVI:. ARE.A (RTC LEVEL) 
* SA!:>TL kk~SsvV$AF'O TSA LINK 
SA5DV ~ 100 DEVICE 
SA5Ml DC 0 MASK 1 
SA5M2 D( U MASK 2 
SA5P kt::SII 5AF.0 P REG 
SA5S DC. Z'4000' PRIV blT *_. 
* LI:.VEL 10 INTI;;RRuPT SAVE ARcA (DEVICE INTERRUPT LIIL, WHFN ENAtiLEDI 
* SAIOTL kt::Sv $AF.o T5A LINK 
SAI0DV Rt;.SV 100 DEV 1 CI:. 
SAIOMl DC 0 MASK 1 
SAIOM2 DC 0 MASK /I 
SALOP RI;.SV $AF.O P REG 
5AI0S DC Z'4000' PRIll bIT 
* * LEVEL 15 IhTERRUPT SAVE AREA (NORMAL RUNNING Lt;.VEL) 
* SAl51L kl;;Sv 5AF,O TSA LINK 
SAl5DV ~I:.SV 1,0 DEVICI:. 
SA15Ml DC. 0 MASK 1 
SAl5M2 DC. 0 MASK Z 
SA15P RESV 5AF,O P REG 
SAl5S DC Z'4000' PRIV BIT 
*************if********************************************************** * TRAP SAVE ARcA 1 
* TSAI RtSV 
a~U3 ~~g~ 
lSAIF R~Sv 
T SAIZ RtSV 
15A1EA ki:.SV 
TSAIP Rt::SV 
TSA1b3 RtcSV 
* * TRAP SAVI:. 
* TSAZ kl:.SV 

$AF,O 
ltO 
ltO 
ltO 
100 
$AF,o 
$AF,o 
5AF,o 

ARcA , 

5AF,O 

TSA LiNK 
1 RcGISTER 
R3 
F 

~A 
63 

TSA LINK 

o 

1 P 
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0(J3(Jlb 122~ 0000 TSA21 ~~~~ ltO I RE;GlSTER 
oo;)un 122b 0001.1 TSA2R3 ltO R3 

(" 0031.11tl 122"1 0000 TSA2F KtSv 1,0 F '-, 
Ou3Ul':1 1228 0000 TSA2~ ktSv ltO Z 

" 
003u20 1£29 0000 TSA2 A RtSv :pAF.O EA 
003021 122A 0000 TSA2P ktSV !liAF.O P 
Ou3u202 lUll uooo TSA2B3 kESv $AF.O 63' 
U03u2::i ********************************************************************** uU3U24 122( 010U I:.ND SMD!)2.<START 

0000 I:.kR (ul-NT 
TITL~ !)MU52,'KEV C'. STOI<A",t MuD-.lL.I:. T&I.I, FEb 18. 1978 
~U3 ;,A 50Ut:! :'04b ,20B 537 540B 5738 6il6 6216 6246 6276 63ut:! 6:'0b ,,55b 662b U8B 750b 7621:l 7796 7856 8356 840B 1l61>1:l b976 912b ':1366 9788 10046 10506 10961:l 11246 

1172b 11776 11991:) 12091:) 1,47B 1270b 1333B 1364B 1416 14876 15<:7b 1561b 10196 1652b Ibll6B 17001:1 1716B 17686 1734b 1776 
1832b 18b7b I1Hl4b 1898b 19n6 19b1lB 20256 21 96 21298 21346 2177b 2204b 2.:::l8B 22b3b 202b46 2323B 23256 23466 2348B 23696 23951:l 24!)Ob 2497b 253bb 25496 25728 26008 26276 2b726 26846 
27331:l 

:'19 "A 
539 "A ,76 ~A 
bUb "A 6d !loA 
bd. "A 
b2':1 ...A 
6:;2 ~A 
1>;3 "A b;b !loA 
bb5 'J>A 
b78 .... A 
l'J3 "A 74b !loA 
7,3 'J>A 
760 ' .... A 
7112 'J>A 
837 .... A 
bb4 .... A 
\/04 !loA 
\/0\/ .... A 
934 "A 
981 "A 1001 .... A 
10~7 "A 10'19 "A 
llds .... A 
1171 ;,A 
lltlO ;,A 
1202 :/>A 
12ui> "A 1250 'J>A 
12'(3 .... A 
1304 .... A 

( 13::;9 :/>A 
1307 :"A 
141\/ ;oA 
14'10 .... A 
1,30 "A 1572 .... A 
lb25 :t>A 
11>55 .... A 
Ibtl5 ,.A 
lb92 'J>A 
1724 'J>A 
1727 .... A 
177b :t>A 
1834 .. A 
1870 :t>A 
lb91 .. A 
18':17 "A 
192b -..A 
1961 'J>A 
2u<:8 ... A 
£lIZ :t>A 
2Ul 'J>A 
2U3 'J>A 
2179 'J>A 
i!l99 "A 2241 "A 
2l5? $/\ 
2.::b8 "A ,33u "A 2353 "A 
2312 ;pA 
2394 '>.A 
24:'" 'J>A 
2,00 ;,A 
Z~34 :.A 
25,1 'J,A 
;:,'11 :t>A 
<:1>0£ :.A 
2b2':1 :.A 
20td :"A 
ZbllO<: ;,A 
2Utl :.A 
2750 -..A 

562 ;pAf 402 407C 413 41"1 4<:9C 438C 524C 528C 581 
64u b9il 1241( 1372( 1442C 1495 1499 1519C 1669 1782 

1793 lilZ1C 1'157 191>4 ' 20112 2083 2084 2085 2086 2121 
214, 2160 2190 2214 za3 2245 2265 2273 2286 2291 
233, 23,d 2377 2413 2429 2505C 2521 2542 26iO 2613 
i1>4!l 26~' 20il8 21>91 2759 2778 2il04 2832 28 3 2836 
284, 2/J1>7 2db'l 2977 2~bl 298b 2990 2995 2999 3004 
3009 3010 3ul1 3015 3U20 3021 3022 

(>'/ 5tl3 ",8 571b b09b o13b 760b 7b9B 795B B36B 8476 8648 8796 
illlbl:l 905b 'Hb8 9&2b 10101:l 1060b 11318 11746 1~llg HH6 13u9b 13bilb BIl2B 1491b 1542B 1573B 166~8 1b946 1 30 

Ibt':lC Ib72b 1'102b 1921lb 1'1128 21378 218 6 22366 2240~ 22598 
,,,",-,-,.c nt7b 232% 2350b 2352b 2:nlb 24008 25406 26716 2686 27306 

b12 'J>13 
b15 .,8 
b44 .,13 
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0'19 :ob 
70'- :oe 
792 ;pe 

0 tl44 :oB 
1l5v ;pb 
boo :oB 
1l1l2 :oB 
9Ub J>B 
9"4 :oB 
9tl~ :oil 

10 L:l :i>b 
1005 :08 
lU" :oB 
117.; :bb 
1'-IU :oil 
1251l .. Il 
131'- :i>1l 
1311 :oB 
13114 :08 
1497 :oil 
1545 :08 
1!>75 :b8 
1005 :08 
1693 ",!:l 
1729 ,,8 
17&3 !loB 
1a30 :.8 
11>71 :.I:l 
1901 :.I:l 
1931 :08 
1971 :;.8 
2130 :i>B 
2161l :;.8 
2<:42 .. I:l 
Uo" .. B 
2332 :.8 
2355 ;1>8 
2314 :i>e 
23'i9 .. Il 
2!>39 .. 8 
<:603 .. B 
2604 Sl8 
ioes5 :;.tl 
<'733 ,,8 

:bBl 426 427l ,,'-Il 429C 435 430C 437 43ac 404 466 
467 475 470C 477C 49,7 4~8C 511 512C 517 1H~~ 523 !>24C ~25 520C 527 5 8e 1240 1241C 1371 

1441 144.2C 1511i lS19l 1070 1677C 1708 1709C 1820 182lC 
2l9!> 2199 2~02C 2208 2d2 2436 ~437C 2454 2455C 2502 
2503(; 2504 2:;05C 2560 2S67C 2763 2766 2767 2788 2797C 
279&( 

:bB.: 40S 467 ,+79 4aoc 1075 169.2C 1693 1697 1699 170lC 
1727 1131 1733 1741 1/42 1952 1953C 1959 1960l 2004 
2000 2196 2203l 26Stl 2602 2719 2728 2704 2767 

:i>83 "059 2670C 2121 2729t 
rf "1>, :i>b4 3'11l 399C 400 4!0 !>21 1665C 

:obS 411tl 415b 450b 5 6b 5566 5608 504B 5676 5746 579B I 

51l5B 5871:l 004B 638b 0426 646tl 651B 656B 6638 6658 ',--, 077b oBOI:l on8 693b b'i6B 6998 704tl 7188 71~B 723B 
"l25b 729b 131b 735b 7::HB 739B 7461l 7518 75 B 755B 
75esb 763b 769B 773B '1'778 780B 782B 7878 790B 792B 
797tl 7'19b d03B a07b 1>09B BllB 8151l B178 819b 821B 
1l£5b 8290 0318 833b 6378 848b 850B 8548 8566 860B 
862B 1l67b d71b 873B 1>'156 8776 880B 8826 8908 892B 
894b 900b 902b 9060 9098 913!:l 916B 9186 9296 934B 
937b 941b '144b 947b 900B 9616 9656 9696 9718 9756 3.'96 Z830 '1ts"lb 991b 9958 Z976 ~996 10016 10056 1007B 

1 116 1 130 10168 101eb lu.256 1 276 1 296 10336 1037b 1039B 
1041b 1043b 1<l4,b 1053b 10556 lO57b 1061B 10638 10651; 10616 
1071b 1071lb 1<l806 1084b 10916 10938 10978 10996 11160 11178 
1119b 1l.21b 1126b 112ab 1132B il36B 1140B 11438 11456 1149B 
1153b 1157b 115~8 1103b 11656 1169B 11758 11188 11826 1184B 
1186b 1190b 119 B 1194B 1190B 12006 12026 12048 12146 12168 
122Ub 1.2226 1.224B 1239b 1~426 12446 1248B 12528 12546 12568 
125ab 1260b 1262B 1265B 1<::676 12718 12756 12856 1291 1292C 
129:; 1294t 1,,956 1297b 1;)006 1305b 1313b 13156 1317b 13n8 
1325b 1327B 132~b 1340b 1;)558 1350b 13576 135~8 13616 1365B 
1309b 138~b 138 6 1389B 13938 13951:1 13996 140 6 14056 1401B 
14116 1,+14b 1,+20B 1421b 14248 14406 14436 14448 1446b 14488 
1452b 1454b 1'+'68 1459b 14636 1467b 14718 14136 1477B 14 796 
14811) 1484b 14886 1493b 1'+976 15016 15178 P206 15226 n24B 1528b 1535b 1:)398 1!>43b 15458 15476 15556 5576 1559b 62B 
1,66b 1,680 15706 p75b 15776 1-5796 1586B 15916 1595~ 15986 
l6018 1629b 10318 643b 10446 16456 16476 16536 1655 16578 
16636 1666n 1'226 l724b 17,66 17588 17736 17756 17806 17836 
1787b 17918 11946 1798b la006 18126 1815B 18226 18236 18246 
18356 11lHb 1<1408 la420 1846B 18626 1864B 18686 18706 18136 
11l77tl 11l '/9b 181l1b 11l85b 1b67B 1889B IB91B 18996 19036 1907B 
1910b 1917b 19196 19246 1929B 19346 19406 19426 19466 19488 
1950b 195,+6 1'1616 190'1b 19138 19756 19776 19816 19838 19858 
19Btlb 1995b 19978 20208 20266 2°fl6 2097C 20986 21008 21068 
21106 1112b 2H46 2116b 2118 21 96 2135 2138C 21418 2142 
2143b 2153C 21548 2157 21588 2171 2172C 2p86 2186 21876 
£189b 2213b 22166 2219b 2all 2226C 2242 2 43~ 22!i4C 2264 
2265 22b!) 2266C 2207b 22698 227 t2718 228! 22115 2286 
2286 2287C ",88 2289b 2;;103 23i2b 2316C 233 23338 2342C 
2355 2356b 2:105C 2374 2H58 23~9 239 C 23938 2405b 24078 
2410 2411b 2'+22<- 2425b 24.26 24 7b 2416B 2482 2491 2492C 
2509b 2514 2515 2516t 253ZC 25rz 2554C 2566 257 b 2588 
2589C 2~921l 2006 2610 2010 26 18 2634S 2640C 2643 26448 
26736 26ao<- 2b87 26118 2Qb8 2689B 27006 27086 27~9 2720 
2721 2722 27348 2740C 27456 27496 2753S 2756 27 7B 21698 
2773C 2775 27768 2787C 2tiOI 28028 

:oBb 40tl 409 414 522 
3>b7 410 414 2.212 2657C 

587 :OC !'>84b 761b 1688 8068 1l4!>8 865B 8856 9156 9&60 10246 
10301:1 1070b 11398 1181S 12b48 13108 1384C 14506 153gB 1.5818 

0 166!>C 1696b 1732S 1780b 11l34C 1876S 1933S 19806 214 8 2167B 
2182S 22181:l 2234& 2261b 23316 23548 23736 2397S 26098 26676 

76;;1 :oC 
771 !IoC 
811 :i>C 
852 :i>C 
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tJ07 :.C 
btl1 :..C 
"Ill :.C 

(, '14/ :.C 
"\ 'ilb'l :.C 
i IUi.1 :.C 

IU3'1 :.C 
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