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1.0 GENERAL INFOpuATION 

1.1 PR8GRAM ARSTRACT 

1..1.1 STRUCTURE OF' PROGPAM 
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THIS DIAGNOSTIC OCCUPIES 14.SK WORDS OF ~SMORY AN~ IS COMPATIPLE WITH 
BOTH XYDP ANn ACT. IT CAN BE RUN STANDALONE., UNDER XXDP t AND CAN BE 
CHAINED UNDER XXDP, ACT AND APT IN ACT ~OOE (SF~ "CREATE ~ORE IMAGE" 
COMMAND R~L(r~ J:'OP OET.AILS OF CIJAINING PROCFOOPE).. I'l' IS A SII\lGLE 
~§~8~~~R~~~~ T~~T~TA~~POINTCO~~ROlH~OD8l~GC~~~~CWI~fE~iTECU~E ~iLE~II~ 
INDEPENDENTLY AS A DIAGNOSTIC SUPERVISOR. 

WHEN THIS DIAGNOSTIC IS STAQTEO AT ADDRESS 200 c CONTROL GOES F.IRST TO 
TH~ SUPERVISOR PORTION! WHICH WILL ASK CERT~IN "HARD CORE" QUESTIONS 
ASOUT THE ENVIRONMENT. THSN IT WILL ENTER COMMAND MODE~ INDICATED BV 
1 PROMPT CHARACTER (ns R». AT CO~MIND MODE THF OPfRATOR MAV ENTER 
ANy OF SEVFRAL cnM~ANDS AS DESCRIBED ~EtOW. 

TH~ SUPERVISOR CODING FQLLO~S IMMEDIATELY T4£ DIAGNOSTIC TEST 
BUT THE SUPERVISOR LISTING 415 8EE~ SUPPRESSED FOR 
DISTRIfHJTION. A LII.HTED DISTRIBUTION HA..S BEEN tvlADF TO FIELD 
OF THE SUPERVISOR ASS2~BLV LISTING, 'NO IT vAY BE CONSULTED 
OF A SOFTWARP, PR0PLEM. 

1.t.2 DIAGNOSTIC INFOR~ATION 

C. on r 1'1(;, 
GE f\jER AL 
SERVICE 

IN EVENT 

THE RLI1/RLV11 Rt01 EXEPcrSER IS A PDP-It (LSI-II) BASED PROGRAM. IT 
WILt RANDn~LV EXEqCISE UP TO 2 CONTROLL~RS AND g DRIVES. AFTER AN 
INITIAL WRITE OF EACH PLOl, THE DRIVES ARE RANDOMLY PICKED AND GIVEN A 
RANDOM FUNCTION OF SEE~, GST STATUS, R~AD HEADER, PEAD OR WRITE. 

1 .. 2 SVSTfl"q RI,~QUrRE'~F<:N'fS 

1 .. 2.1 HARD~ARE REQUTRE M2NTS 

PDP-tl/LSI-l1 PROCESSOR WIT~ 16~ OR MORE OF ME~ORV 
CONSDLE DEVICF (LA30lLA3~,VTSO,ETC.l 
RL11/RLVll CONTRnLLF~(S) 
1 - 9 RL01 DPIVES 
1 - q RL01K CARTRIDGES WITH 8.D SECTOR FILE 
KWI1P~ KWI1L (OPTIONAL) 
LINEP~INTER(OPTI~NAL) 

1.2.2 SOFT~~PE RSQUfRFMSNTS 

CXRLPR~ B~11/RtVl1 Pt~l F~FRCISF.R 
(FnR~~RLV MD-I1-D7RLE-A) 



1.3 RELATED DOCU M2NTS AND STANDAROS 

RL~)l USEPS vANUAL H:K-RlOl-IfG-PPf) 
XXOP USEPS ~A~UAL 

1.4 DIAGNOSTIC HIERARCY PREREQUISITES 

THE RL01 SUBSYSTEV SHOULO HAVE SUCCESSFULLY PHN THE 
PROGRHAS: 

FOLLOWI ~H'; 

C 'lRL BAO 
r 7, o t BB'1 
CVPLAAO 
C 'l RL C AO 
C ZRL DR0 

1.5 ASSUMPTIONS 

PL11/RLV11 
RL11./ qLV11 
PLV11 RLO 
PL 111 DRIVE 
PtOI DRIVE 

PLOt CONTROLLER TEST ~PART 1) 
PtO! CONTROLLER TEST PART 2) 
DISKLESS TEST CRLV11 NLV) 
TEST (PlPT 1) 
TEST (PART 2) 

THE: HAROWARE OTHER THAN TtfE RLOl SUBSYSTEv IS ~SSU\<~Ff) TO WORK 
PROPERbV. ~ALSE ERROPS MAV RE PEPOqTED IF THE PROCESSOR, ETC., DO NOT 
FUNCTI N PR8PERLY. 

OPERATING INSTRUCTIONS 

~OW TO RUN THIS DIAGNOSTIC 
T4~ SIX STEPS OF EXECUTION 

THIS DIAGNOSTIC SH0ULD BE LOADFD AND STAPTED USING NOR~AL XXDP 
PROCEDURES. THS STAPT COM~AND SHOULD NOT SPECIFY AN ADDRESS, REClUSE 
THE DIAGNOSTIC HAS THE PROPER TRANSFER ADDRESS CODED INTO IT. 

WHEN THIS DIAGNOSTIC IS STAqTEO, THE FOLLOWING STEPS WILL occm<! 

********** 
* STF, P 1 * 
********** 
A SHORT SERIES OF "4APDCOPE QUESTIONS" WILL BE AS~En: 

QH£STlnN 
L-CLK (L) N ? 
P-CLK (L) N ? 
SiPlZ (L) ~~ ., 
LSI (t) "l ? 
LPT (L) N 7 
/-12: ~l (II') (0) 1 ~ ? 

~EANPIG 

r S TflE RE AN L-CLOCf'(? 
u n U p .. CLOCK? 
IS THE POWER 5~ CYCLES (AS IN EUROPE)? 
IS ~ACHINE AN LSI? 
IS TH~RE I LINE PPINTEF? 
HOW MA~V K OF ME~CRv APE THPRP? 

THP. DEFAULTS (S~O\<JN ,H''l'ED EACH QUSSTION) C~rq RF SELECTEfl pY HITTING 
CARRIAGE RETURN. IT IS POSS[PLE THAT NOT ALL OF THE QU~STIONS WILL B~ 
ASKED: ~OP EXA~DL~f IF YOU SAY "YES" TO THE L-CLOCr QnESTIO~, THE 
P-CLDCK Q'J~STION :.,qLL NOT Q~ ASKEl). 
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IF NEITYER P OR L CLOCK ARE ANSWEREP VES THE OPERATOR ~ILL RE ASKED TO 
TYPE TWO CHARACTERS 4 SECONDS APART. 

********** 
* STEP '2 * 
********** 

WHEN YOU HAVE ANSWERED ALL TH~ HARDCOPE QUESTIONS L TH§ DIAGNOSTIC WILL 
ISSUE TYE PRO~PT nOS-B>". FROl~ THIS POINT UNTIL THE TIY-E WHEN YOU 
RESTlRTXXDP, YOU WILL RF TALKING TO THE DIAGNOSTIC NOT XXDP. WE 
WILL REFER TO THE PPESF~CE OF THIS PRO~PT AS P~ING IN DIAGNOSTIC 
CO~MAND MOnE, AS UPPOSED TO XXOP CO~~ANO MODE. 

AT THIS POINT VOU WILL EN1EP,~ "START" COMMAND. THIS TS ~DT THE SAME 
AS THE XXDP "START" CO~MANOl WHICH YOU ALREADY ISSUED IN RESPONSE TO 
THE 1(1(OP DOT PRO\1PT. THIS usTART" COMl~ANO CA~ TAKE A NU"-H3ER OF 
SWITCHES AND FLlGS (ALL OPTIONAL) AND THE DETAILS OF THESE ARE SET 
FOR T H T N II 2 .. 3 0 ETA I L S 0 f C 0 MM AND SAN D S Y N T A. X n • H 0,1 E V F R , I NOR 0 E R TO 
USE THE PRfJGPM~, ALL von NEED TO SAY IS SO~ETHING LH'F THIS: 

STA/PASS:1/~L~GS:HOE 

THINGS TO NOTE HEPF,: 

1. ONLY THE FIRST THREE CHARACTERS O~ THIS OR ANV COMMA~D AT THE 
"DS-R)" LEVEL NEED TO BE TYPED .. 

2. T4E uPASS" Sl#fITCH SPECH'IES HOW V,ANV PASSES von DESIRE. A 
PASS CONSISTS OF RUNNING THE FULL DIAG~OSTIC AGAINST ALL 
UNITS REING TESTED (THIS WILL BE EXPLAINED SHfJPTLY).. ONE 
PASS IS SPECIFIED IN TH~ jROVS EXAMPLE. 

3. THE "FLA.GS" SIHTC!{ "-fAV SPECIFVA.NV OF A ~UMRER OF FLAGS, RUT 
TI1E "1AIN USEFUL ONES ARE: 

LOS LOOP ONE ERROR 
HOE HALT ON ERROR 
fER INHIBIT ERROR PRINTOUT 

THE HOE FLAG IS SPECIFIED IN THE AROVE FXA~PLE (W~·LL SFF WHV 
S40PTLV) .. 

********** 
* ST?':P 3 *' 
********** 

WHEN VOU.YAVE. TYPED I~ A "START" CnM~ANDL TH.E .DIAGNOSTIC 
BACr WITH THF QU~STIDN "~ UNITS?" TO WHrcR von SHOULD 
TYPI~G IN THE NUMREP GF DEVICES VOU WISH TO TEST. 

A ',.jDPO 0" WAt~NING JERE: TH~ NUMAFR OF' UNITS DEPENDS ON 
DEVICE OF' THE nIAG~OSTrr. FOR EXAMPLE, IF THE DIJGNOSTIC 

WILL COME 
f;'ESPf)~D BV 

THE TARGFT 
IS DIRF.C'J'FI1 
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AT A DISK DRIVE, THEN THE NU¥BER OF UNTTS WOULD PE THF NUUqSR o~ 
DRIVES TO BE TESTED. WHEREAS IF T~E DIAGNOSTIC WAS DIRECTED AT THE 
DISK CONTROLLER THEN THE NlluRER OF UNITS WOULD Pf THE NUMRER OF 
CONTROLLERS. fqE TARGET DEVICE OF A OIAGNOSTIC CAN ALWAYS BE 
DETER~INEn BY INSPRCTING THE "HEADEP" STATEMENT NEAR THE PEGINNING OF 
THE SOURCE CODE. ONE OF THE OPER~NryS OF THIS "HE~DER~' STATEMENT 
SHOULn SF THE DEVICE TVPF OF THE DIAGNOSTIC. 



********** 
* STEP 4* 
********** 
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WHEN YOU YAIJF TYPED OJ TI-fE NUMBEP OF UNITS TO BE TESTE0l. THE 
01 AG NOST I C W ILL AS K vOU TI-fF.: "fU RnWA RE QUEST 10 NS". THE A NSWl!;RS TO 
THESE QUESTIONS AR~ USED TO RUlLO TABLES IN CORE, CALLED "HARDWARE 
P-TABLES". ONE HARDWARE P-TABLB WILL BE BUILT FOR EACH UNIT TO BE 
TESTED .. 

THERE ARE SEVERAL HARPWARE qUESTIONS AND THE E~TIRE SERIES WILL BE 
POSED N TIMES, WHEPE N IS THE NUMRER OF UNITS. 

THIS REPRESFNTS A NEW PHILOSOPHY IN DIAGNOSTIC ENGINEERING. 
DIAGNOSTICS IN THE FUTURE 4ILL NOT BE WRITTEN TO AUTOSIZE OR ASSH~E 
STANDARD ADDRESSES: INSTFADL THEY WILL. ASK THE OPEPftTOP FOP ALL THE 
INFORMATION T~EV NEED TO TESj THE DEVICE. 

********** 
* STFP 5 * 
********** 

AFTER YOU HAVE ANSW~PFD ALL T~E HARnWARE QUESTIONS (SEC 2.5) FOR ALL 
THE UNITS YOU WILt BE ASKED "CHANGE SW?" IF YCU ~ANT TO BE ASKED THE 
SOFTWlRE QfiESTIONS THAT DETERMINE THE BEHAVIOR OF THIS PROGRA~, TVPE 
nyu. IF yeU WANT TO TA'E ALL THE DEFAijLTS TO THESE QUESTIONS, TYPE 
"Nn • IF YOU TYPE nv u VOU WILL BE ASKED THE SDFTWAQE QIJF. STI ONS (SEC 
2.6) ANn THE ANSWERS WILL RS PUT INTO THE SOFTWARE P-TARLE IN T~E 
PROG~AM. THE SERIES OF QUESTIONS WILL BE A~KED JUST ONCE, REGARDLESS 
OF THE NU\lRER OF UNITS TO BE TESTED. 

********** 
* S TE P 1; * 
********** 
AFTER YOU HAVE ANSWERED THE SOFTWARE QUESTIONSLTHE DIAGhOSTIC WILL 
BEGIN TO EXECUTE THE HARDWAPS TEST CODR. THERE ARE SEVFRAL THINGS 
1~~~u~t~R~~PP~:D N~~~6 n2Et~~¥I~iITg" vl~fi~~EeOUftSF~~~¥;AP~N ~~~O~TA~¥ 
COMMAND. CONSIDER THE POSSIBILITIES! 

1. IF NO ERROR IS ENCOUNTERFD L T~EN THE DIAGNOSTIC WILL SI~PLV 
EXECUTE T~'E: f'ESIPf.D NU~4HER OF PASSESI\ND PF'TURN TO CUMMAND 
MODE (PPOMPT OS-B». 



2 .. IF AN F'RRCR IS ~Nr:OUNTEPEn, THEN O~E OF THREE THTN~S YAPpF:~rs, 
DEPENOI~G ON THE SFTTI~GS Of THE HOE AND LOE FLAGS. 

qOE SET: THE ERROR WILL ~E REPORTED ON THE CONSOLE lNO 
THE OIAGNOSTIC WILL RETURN TO COY~A~D MODE. 

LOS SET: THE DIAGNOSTIC WILL LCOP ENLESSLY ON THE BLOCK 
OF CODE THAT DETECTED THE EPROR. 

NEITYER HOF NOR LOE SET: THE ERROR WILL R! REPORTED ON 
THE CONSOLE AND NOQ~AL EXECUTION WILL PFSUME 
'S IF NO ERROR HAD DCCUPEO. 

2.1 .. 2 SA~PLE RUN-THROUGH 

LET'S SEE HOW ALL TH[S WORKS IN A RfAL SITUATION. PEcaLL TH~T WE 
ENTERED THE COM~ANO "STA/PlSS:lfFLAGS:HOE". THIS WOULD RE A VERY 
TYPICAL WAY TO RUN THE nlAG~OSTIC. IF NO ERRORS ARE ~Nr .. nUNTEQEnt THE 
SINGLE RSQUESTFD PASS WILL BE EXECUTED ~ND THE PROMPT WILL 8F 
REISSUED. 

IF AN ERROR IS ENCOUNTERED£ T4E ERROR WILL RE REPORTED AND T4E PROMPT 
WILL BE REISSUED (BECAUSt; THE HOE FLAG IS SET).. ~T THIS POINT THERE 
ARE FOUR DIFFERENT ~AYS YOU CAN GET THE PROGRA~ cnING AGlTN~: 

1$ ISSUE ANOT4EP "STAPT" COM~lND (T4US GOING THRU ALL OF STEPS 
2, 3, 4, 5, AND f· ACa.IN) 

2. ISSUE A "RSSTART" CnM~~ND (SA~E AS START COMMAND SXCEPT THAT 
THE 4ARDi~l.ll.RE Qrr::STrO~S APE' NOT ASKED) 

3. ISSUE A "CONTINUE" COMMAND (F~ECUTION WILL RFSUME AT THE 
REGINNING OF THE PARTICULAR HARDWAPE TEST (MDST "IAGNOSTICS 
CO~SIST OF j NUMBED OF TRESE) THAT IT WAS I~ WHSN THE ERPOQ 
HALT OCCUPED. NO QUESTIONS ASKED. 

4.. ISSUE A. "PROCEED" COM~~NO: EXECUTION toJILL Rf:StP·AE AT THE 
INSTRUCTION FOLLOWING THE ERROP REPORT (THIS IS A SPECIAL 
COMuAND aND CAN RF ISSUED ONLY AT A HALT ON EPPOP). 

THE MOST TYPICAL THING TU DO HERE IS TO ISSUE THr PROCEED, RUT WITq 
DIFFERENT FLAG SETTINGS. PRORARLY YOU WOULD WANT TO SAY 

PRO/FL'GS:IER!LO~:HOE=G 
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THIS WILL no THE FOLLOWING: 
1. TURN ON THE IEP (INHIBIT ERROR PRINTOUT) FLAG 

2. TURN ON THE LOE FLAG 

3. TURN OFF THE HOE FLAG 

4. RESUME EX!CUTION AT INSTRUCTION AFTER EPROR REPORT 
THE DIAGNOSTIC WILL NOW LOOP ON THE BLOCK OF CODE THAT nETECTED AND 
REPORTED TH£ ERROR(, PUT NO ERROR PRINTOUT WILL OCCUR. TI-fUS YOU CAN 
STUDY THE ERROR OR ScOPE IT OR ~H1TEVER. 

WHEN VOU"'VE SEEN E~nUr,H, VOH MAV HIT CO~TROr../C.THIS WILt TAKE YOU 
OUT OF THE LOOP AND PUT VOU RACK INTO CO ... '" AND ~mDF. von NOW HAVE 
THREE CHOICES: 

1.. START 

2. RESTART 

3. CONTINU".: 
LET'S SAY VOU"'VE REPAIREO THE DEFECT FOUND ABOVE AND WANT TO FINISH 
RUNNING THE DIAGNOSTIC. von WOULD TYPE 

CON/FLAGS:U.OE:IEP=O:LOF=O 
THIS WILL RESTORR T~E FtAGS TO TMEtR ORIGINAL VALUES AND RESUME 
EXECUTION AT THE REGINNING OF THE HARDWARE TEST YOU WERE TN. IF THE 
ERROR DOES NOT RECUR, THE EXECUTION WILt FLOW RIGHT ON THPU TO THE 
NEXT ERROR OR TO END OF PASS. 
IF AT END OF PASS VOU WlNT TO RUN THE DIAGNOSTIC aGAIN, VOU 4lVE TWO 
CHGICES: 

1.. START 

2.. RESTART 
YOU WOULD C~OOSE ON~ D~PENDING ON WHETHER VOU WANTSD 
HARD~'R£ QU~STION~ ~fAt~. - .. TO ANSWER THE 



THE llULL PRINT-DOT PROM 't'f-lE ABOVE OI.ALOGUE MIGHT LOOK L I!I'F THIS: 

~R DZRKXX 
uZRKXl{ 
L ... CLK (L) N ? V 
50 ti7 (L) N ? 
LSI (L) N ? 
LPT (L) N ? 
MEM (10 (D) 16 ? 
DS-R)STA!P~SS:l!~LAGS:HOE 
it U ~1I T S (D) ? 2 
UNIT 1 
CSR (0) ? 
VECTOR (0) ? 
BR LEVEL (0) ? 
DRIVE (0) ? 0 
UNIT 2 
CSR (0) ? 
VECTOR (0) ? 
BR L€VFL (0) ? 
DRIVE (n) ? 1 
CHANGE SW (L) ? N 
OZRKXX !H.RD ERR r,QM,4 TST (1:)3 SUR 0112 PC:004130 
ERR '"iLT 
OS-B)PPO!VLAGS:IER:LOE:HOE=O 

************************************************* 
AT THIS POINT TH~ DIAGNOSTIC IS LOOPJNG ON THE 
ERROR WITHOUT PRINTING A"IVTYING. vory CAN SCOPE 
THE ERROR U~TIL YOU HAVE LOCATEn IT THEN AC OUT 
***********************************'************** 

"'c 
DS-B)CON/FLAGS:HClE:IEP:LOE=0 
CHANGE SW (L) ? ~ 
DZRKX1{ .EfJP 1 
OS-R>RESTART/PASS:l 
CHANGE SW (L) ? ~ 

flV 
WHOM 
ENTERED: 
o 
D 
0,0 
D 
P 
n 
o 
0,0 
D,O 
D 
D,O 
1),0 
r,o 
[l,0 
D 
D,D 
D,O 
D,D 
[1,0 
D,(! 
D 
o 
(l,O 

n 
[t,D 
r,o 
D n,o 
D,O 
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2.2 HOW TO CREATE A CHAINABLE FILE 

THE DIAGNOSTIC AS RECEIVFO FROM RELEASE ENGINEERING CANNO~ PE RUN IN 
CHAIN MODE. THA IS WHY IT BEARS THE EXTENSION "BIN" INSTEAD OF "RIC". 
THERE IS A WAY, HOWEVER, TO CREAT~ l CHAINABLE PPOGRlM FROM WHAT 
VOU"VE GOT. 

IT CONSISTS OF RUNNING THE PROGRAM WITH THE SPECIAL COMMAND "CCI" 
ISSUED WHERE YOU wOULb NOq~ALLV ISSUE A START COMMAND (TO THE PRO~PT 
OS-B). THIS COMMAND CAUSES THE DIAGNOSTIC TO Gn THRU ALL THE 
QU~STIONS 1'0 A~SWEqS AND TYFN TO HALT~ JUST WHERE IT WOULD ORDINARILY 
BEGIN ExECUTION OF THE HAPDWARE TEST CUDE. AT THIS POINT YOU CAN DUMP 
THE PPOGRAM AS IT SITS IN cnRF TO THF LOAD MEDIU~, WITH THE NEW 
EXTE~SION "RTC". 

HERE IS A S~MPLE DIALOGUS TO ACCOMPLISH T~IS: 

.R {JP02 
9ESTART: XXXXlO' 
*CLR 
*LOAD !)IAG.RI~ 
XFER:200 CORE~~,6n602 
*START 200 
L-CLK (L) N ? 

D S-B )oCC I 
If. fJNITS ([1) ? 4 

************************************* 
*AT THIS POINT THE ~ACHINE HALTS AN!)* 
*YOU ~UST RESTART AT ADORESS XXX}{Xx* 
************************************* 

*" !UC ORE 60632 
CORE: 0[1501532 
*nrJMp Olen DIAG.qIC 

THE RESULT OF DOING THIS IS THAT YOU ClN NOW 8UTLD AN XXDP CHAIN FILE 
CONTAINING THE X~OP cnMMANO 

.. q DI A G .. 81 C 

AND THE DIAGNOSTIC i.IILL EXECUTE WITHOUT MANUAL HljERVENTln~4, {fSING THE 
ANSi4ERS THI1.T YOP GAIJF; IT 14HFN YOU DI£.' 'PH': cel COMMAND. 
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2.3 DETAILS OF CO~MANnS AND SYNTAX 

2.3.1 TABLE OF COMMAND VALIDITY 
THERE A.RE FOUR IJlA.YS OF ENTEPINf; DU.r,NOSTIC COMMAND MODE,~ND DIFFERENT 
SUBSETS OF THE DrAG COMMANn SET AQE AVAILARtE ~ITH EACH: 

1 .. 

3 .. 

HOW ENTERED 
OPERATOR ENTERED qPUN DIAG-

DIAGNOSTIC ~AS FINTSHEO ALL 
ITS REq{T~STED PASSED 

OPERATOR INTERRUPTED TqE 
DIAGNOSTIC WIT4 ~TPL/C 

AN ERROR WAS FNCOUNTEREO 
WITH 1'4£ HOS FLAG SET SET 

2.3.2 COM~AND SY~TAJ 

LEGAL CO"lMA NOS 

STAPT 
PRINT 
DISPLAY 
FLAGS 
ZFLAGS 

START 
PESTART 
PRINT 
DISPLAY 
FLAGS 
ZFLAGS 

START 
RESTART 
CONTINUE 
PRINT 
DISPLAY 
FLAGS 
ZFL~GS 

STAFT 
RESTART 
CONTINUE 
PROCEED 
PRINT 
DISPLAY 
FLAGS 
ZFLAGS 

****************************************************************** 
STA(RT\/TESTS:TgST-LIST'P~SS:PASS-CNT/FLAGS:FLAG-LISTIEOP:EOP-INCR 
*i*'**'*********************************************************** 
THE DIAGNOSTIC IN CJRE IS ~XECUTFD IN ACCORDANCF WITH THE SWITCB~S 
SPECIFIEO. THE MESSAGE "I UNITS?" IS PRINTED. THE START cnM~AND MAY 
BE ISSUED ~4FN DIAGNOSTIC cn~~AND MODE HAS REF~ ENTEhED VfA ONE OF THE 
FOLLOWING: A) OPERAl'fJP TVPED "RUN DIAGNOSTIC" B) IHAGNOSTIC FINISHED 
EXECOTING C) ERROR ~lS ENCOUNTERED WITH qOE FLJG SET 0) OPERATOR 
ENTEqED CONTROL/C. 



Paqe 13 

AFTER THE OPERATOR RESPONDS TO "tt UNITS?", THE HAPD1,.IARE DIALOGUE IS 
INITI4TED.. WHEN IT IS CO~PLF.TEO THE QUESTIONS "CHANGE SW?" IS 
ISSUED, AND THE ANSWEPS, IF GIVEN l Rico~f .. THE NFW DEFAULTS. THEREFORE 
IT IS NECESSARY TO RELOAD THE PpOGRAM I"l ORDER TO RETURN TO THE LOAD 
DEFAULTS. 

THE SWITr:H APGU.,.F:NTS ARE AS FOLLOWS: 

"TEST-LIST" IS A SEQUENrI~ OF DECIMAL NUMBERS (1:2 ETC.) OR RANGES OF 
DECI~AL NUMBERS (1-5:8- 0 ETC.) THAT SPECIFY THE TESTS TO BE EXECUTED. 
THE NlJMqERS ARE SEPAPATED RV COLONS. THE NUMBERS RANGE fRO~J 1. TO THE 
LARGEST TF'ST NU~RER IN THE DIAGNOSTIC. THEY MAY BE SPECIfIED IN ANY 
ORDEP. TESTS WILL RE EXECUTED IN NUMRERrC~L ORDER REGARDLESS OF THE 
ORDER OF SPSCIPICATION. THE DEFAOLT IS TO EXECUTE ALL TESTS. 

"PASS-C1l4T" IS A DECIvA{ NUMBER INDICATING THE DESIRED NUMBER OF 
PASSES. A PISS IS D~FINEO AS THE EXECUTION OF THE FULL DIAGNOSTIC 
(ALL SELECTED TESTS) AGAINST ALL UNITS SUMSITTED. THE DEFAULT IS 
NON-E~DING EXEcnTION •• R "FLAG-LtST" IS A SEQUE~CE OF ELEMENTS OF THE 
FORM ~FLAG), <FL~G=l?! OR <~LAG=O), SEPARATED BY COtONS, WHERE (FLAG) 
HAS ONE OF THE FOLLOWING VALUES: 

HOE 
LOE 

IER 
ISE 
I XE 
PRI 
PH,.. 
ROE 
UA~ 
ISR 
IOU 

~ALT O~ ERROR~ CAUSING CO~MAND MODE TO BE 
ERROR IS ENCOVNTEPED 
lOOP ON ERROR L CAUSING THE DIAGNOSTIC Tr 
WITHIN TYE ~MALLEST DEFINED ALOCK OF 
SHRTEST, OR TEST) CON'J'AINHH-;'l'f.{E ERROR 
INHI~IT FRRGR REPORTING 
INHIBIT BASIC ERROR REPORTS 
INHIBIT EXTENDED ERROR REPORTS 
DIRECT ALL MESSA~ES TO A LINE PRINTER 
PRINT NUMRER CF TES REING EYECUTEO 
BELL ON ER POR 
RUN IN UNATTENDED MODEL BYPASSING ~ANUAL 
INHIBIT STATISTICAL REpORTS 
INHIBIT DROPPING OF UNITS BY DIAGNOSTIC 

ENTERED WHEN AN 

LOOP CONTINUOUSLY 
COOING (SEGMENT, 

INTERVENTIDN TESTS 
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~~~A~~a~s ~A~~~Gn~o~Q~~i~£FlSD1ISA~fEAil~: IPO'~E ~f~aIE~WI~g~ ¥S A§' 
GIVE~ ALL FLAGS ARE CLEAREO. 

"EOp-INCR" IS A nECI~AL NUMRER INDICATING HOW OFTfN (IN TERMS OF 
PASSES) IT IS DESIRED THAT THE END OF PASS MESSAGE BE PRINTE~. THE 
DEFAULT IS AT TijE END OF EVERY PASS. 

*********************************************************************************** 
RRS(TART)/TEST~TEST-LIST/PASS:PASS-CNT/FLAGS:FLAG-LISTIEOP:EOP-INCR/UNITS:UNIT-LIST 
*~*~******************************************************************************* 

THE DIAGNOSTIC I~ CORE IS E~ECUTEn IN ACCORDANCE WITH THE SWITCHES 
SPECIFIED. HOWEVER, NEW P-TABLES ARE NOT ROILT. INSTEAD, THE ONES IN 
CORE ARE USED. 
THE QUESTION "CHANGE SW?" IS ASKED, AND TijE ANSERS IF GIVEN RECOME THE 
NEW DEFAULTS. THE CO~~AND WAY HE ISSUED WHEN COMA NO ~OOE HAS BEEN 
ENTEREO VIA A) DIAGNOSTIC IS FINISijED B) HALT O~ EPROR C) CONTROL/C. 
THE SWITCH ARGUMRNTS ARE AS IN THE START COMMAND EXCEPT: 

1. "UNIT-LIST" IS A SEQUENCE OF LOGICAL UNIT NUMBERS RANGING 
FROM 1 T4RU N (N = NUMRER OF UNITS REING TESTEn) SPECIFYING 
~HICH UNITS ARE TO BE TESTED. THE l.OGICAL UNIT NUMBER 
~~II8Ift~~StNTC~IERSJ~I~NW~:ETURI[i!A8~~EIGNf~IE§pfgf~'~~N5u~¥ 
NOT HAVE BEE~ DROPPED BY THE OPERATOR DROP COMMAND. THE 
UNIT-LIST DEFAULTS TO "ALL THAT HAVE NOT BEEN DROPPED BY 
OPEPITOR CO~MAND". TH~ EFFECT OF THE UNIT-LIST LASTS UNTIL 
THE NEXT START (WHERE IT IS AUTO~ATICALLV RESET TO "ALL") OR 
THE NEXT RESTART. 

2. ALL UNSPECIFIED FL~G SETTINGS ARE UNCHANGED. 

******************************************* 
CON(TINijE)/PASS:<PASS-CNT/FLAGS:<~LAG-LIST> 
***~*************************************** 

COMMAND MODE MUST H~VE BEEN ENTERED DUE TO A HALT ON ERROR OR A 
CONTROL/C. T~E ~FFECT OF THE COMvANO IS TO GO TO THE BEGINNING OF THE 
TEST TqAT WAS BEING EXECUTED WHEN THE HALT OR CONTROL/C TOOK PLACE. 
SOFTWARE DIALOGUE ~AY OPTIONALLY 9E REEXECUTED. HAPD~ARE PARAMETERS 
MAY NOT BE CHANGED. 
THE SWITCH ARGUMRNTS ARE AS IN THE START COMMA~D EXCEPT: 

1. DEFALT FOR PAss-eNT IS THE UNSATISFIED PASS-CNT FROM THE 
PREVIOUS START OR RESTART 

2. nNSPECIFIEO FLAG SSTTINGS ARE UNCHANGED 
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*************************** 
PRO{CEED'/FLAGS:(FLAG-LIST) 
*************************** 

COMMAND MODE MUST HAVE PFEN E~TERED vra A HALT ON ERROR. THE EFFECT 
OF THE COMMAND IS TO ~E~IN EXECUTION AT THE LOCATION FOLLOWING THE 
ERROR CALL. NEIT~ER HARO~ARE NOR SOFTWARE PARA~ETERS MAY BE ALTERED. 

THE SWITCH lRGU~ENTS ARE THE SAME AS THE START CO~MlND EXCEPT: 

1. UNSPECIFIEO FLAG SETTINGS ARE UNCHANGED 

************************************************************* 
CCJ/TE~T:TEST-LIST/PASS:PASS-CNT/FLAGS:FLAG-LIST/FOP:EOP-INCR 
*~***Ri****************************************************** 

THE DIAGNOSTIC EXECOTES THRU ALL OPER~TOR DIALOGUE AND HALTS AT THE 
HARDWARE TEST cnnE. NOW THE OPERATOR caN DU~P THE CORE I~AGE TO THE 
M£OIlJ"f WITH A BIC E'fTENSION .. 

THE RIC FILE MUST FE HANDLED DIFFERE"TLV DEPENDING ON WHETHER IT IS 
RUN MANUALLY OR IN CHAIN MODE. IF pgN MANUALLY IT CAN BE INVOKED 
EITHER WITH A "STAPT" (IN wqICH CASE IT WILL REHAVE LIKE THE BIN FILE: 
THE PRE-GENERATED ANSWERS TO OPERATOR QUESTIONS WILL HE IGNORED) OR 
WITH A "RESTART" (I~ WHTCH CASE THP. PPE-GENERATE:O OFEHATOR ANSWERS 
WILL BE USED). 

IF fHJN IN CT-J,AIN MODEl AtlTOV,ATIC E)(SCUTION l41LL COMtv'ENCE IMIJEDIATELY 
FRO~ THE XXDP COMMl~D ".P OIAG". THE CO~MAND PPOMPT "OS-A)" WILL NOT 
BE ISSUEr) .. 

ANY SWITCHES SPECIFI~O ON T~E CCI CO~uAND WILt CARRY OYER WHEN THE BIC 
FILE IS RUN IN CqAIN MOOg (~XCEPT TijAT UAM IS .LWAYS SET THERE) PUT 
WILL NOT CARRY OVER WHEN IT IS RUN vA~UALLY. 

TO DO A eel ON A FULL SIZED DIAGNOSTIC (14.5K WORnS) A MACHINE SIZE 
LARGEP THAN 16K IS REQUIRED.. THE EXACT SIZE NEEDF:D DEPF.:NOS ON WHICH 
UTILITY IS USED TO EXECflTE THE DIAGNOSTIC AT eCI TPJF .• 

********************** 
DRorp1/uNITS:UNIT-LTST 
********************** 
THE UNITS SPECIFIED ARE DROPPED FROV, TESTING UN'l'IL THEY APE ADDED SAer( 
OR UNTIL A START CO~MANn IS GIVEN. A DROP CANNOT BE ~OLLOW~D BV 4 
PROCEED. 
THERE: IS ALSO A. npROP" >lACRO INTEPNAL .TO THE DIAc;NOSTIC(. ~14ICH GIVES 
TH~ FACILITV OF 'UTO-DROPPING. THE nURATIeN OF A PROGRAM DROP, 
HO'.4E\fER, IS ONLY TJNTIL THE NEV:T START OR RESTART. 
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******************* 
ADDIUNITS:UNIT-LIST 
~****************** 

THE UNITS SPECIFIED ARE ADDED RAcr (THEV MOST HAVE BEEN PREVIOUSLY 
DROPPED BY THE DROP COMMA~D) TO TAE TEST SEQUENCF. AN ADD C~NNOT BE 
FOLLOWED BY A PROCEED. 
*x***** 
PRI(NT) 
******* 
ALL STATISTICS TABLES ACCU~ULATED BY THE DIAGNOSTIC ARE pPI~TEn. THE 
ISP (IN~IAIT STATISTICAL REPORTING) FLAG IS CLEARED. 

*************************** 
DTSIPT.Ayl/UNITS:<UNIT-LIST) 
*~*~*~**~****************** 

THE HARDWARE P-TABLES FOP ALL UNITS UNDER TEST ARE PRINTED OUT IN THE 
FOR~AT IN WHICH THEV WERE E~TERED~ ft~Y UNITS TBAT WERE DPOPP~D BY THE 
OPERATOR "DROP" CO~~ANO ARE SO DE~IGNATED. 

******* 
FLAIGSl 
***~*** 

THE CURRENT SETTINGS OF ALL FLAGS ARE PRINTED. 
*x****** 
7.FLIAGSl 
*'******* 
ALL FLAGS ARE CLEARED. 

2.4 E~TENDEO P-TAALE nIALOGUE 

THE FULL CAPABILITY OF THE HARDWARE DIALOGUE IS REVEALED RY TijE 
FOLLOWIN~ DISCUSSION OF ~~~T RAPPENS INTERNlLLV. 

AS SOON ~ S THE QUE ST ION lin UN IT S?" I S ANSWERED (~nTH TRE NU~~RER N 
SAY) SPACE IN CORE IS ALLOCATED FOP N P-TABLFS. ALL OF THE P-TABLE§ 
a!¥wg~NTH'H~A~IR~ef~~T~~RID~TE~~~H~STISNSaAN8N'~lOiE~'5 ¥RP¥~~P~~¥~~f~ 
FORIJAT. 
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ON THE FIRST TRIP T4RiJ THE QUESTIONS, ALL OF THE SLOTS I~ ALL OF THE 
P-TABLFS ARE FILLED. IF THE OPERATOR TYPES IN LESS THAN N EXPLICIT 
VALUES IN RESPONSE TO A PARTICULAR QUESTION, THESE VALUES ARE PLACED 
IN THE P-TABLFS (ONE VALUE GOING INTO THE PROPER SLOT OF EACH P-TARLE 
BE~INNIN~ WITH TYE FIRST P-TABLE) UNTIL THE STRING OF VALUES IS 
EXHAUSTED. THE LAST VALUE THlT SLOT IN THE REMAINING P-T_RLES. 

ON SURSEqUENT TRIPS THRTl THE QUESTIONS THE SAuE PPOCESS IS CARRIED 
OUT~ EXCEPT THAT THE EARLIEST P-TABLE ~OT TO HAVE RECEIVED AN EXPLICIT 
VALuE IN ANY OF ITS SLOTS NOW ASSUMES THE ROLE THAT T'PLE NUMBER ONE 
PLAYED IN THE FIRST TRIP. 

THE SERIES Of QUESTIONS IS REISSUED UNTIL AT LEAST ONE QUESTION HAS 
RECEIVED N EXPLICIT VALUES ~RO~ THE OP~RATOR. 

IN GIVING A STRING OF VALUES~ CO~~AS WITHOUT IN~FRVENING VALUFS MAY B~ 
USED TO INDICATE A REPETITION OF T~E LAST NAMED VALUE. 

A STRING OF V~LIJES ~AY PE GIVEN AS A RANGE (6-10 FOR EXAMPLE). IF THE 
VALUES REPRESENT PURE NUMERICAL DATA, THIS SAMPLE PA~GF TPANtATES TO 
THE STRING 6 7,Q 9,10 (AN INCREMENT OF 1). IF THE VALUES ARE 
ADDRESSES, T~E §4MPLE RANGE TRANSLlTFS TO THE STRING 6,8,10 (AN 
INCREV,ENT OF 2). 

NOW LET 'IS SEE HOW ~E COULD USE T4ESE CAPABILITIES TO CONSTRUCT A SET 
OF P-TABLFS. ASSUME THAT WE HAVE 64 UNITS, AND THAT THERE ARE THREE 
HARDWAPE PARA~ETERS FOR EACq (THREE SLOTS IN THE P-TARLE, THREE 
HARDWARE QUESTIONS IN THE OIALOGUE). LET THE DESIRED VALUE FOR THE 
FIRST PARAMETER HE THE NUMBER 75 FOR ALL 64 TARLES. LFT THE DESIRED 
VAL~E ~OR THE SECOND PARAMETER BE EQUAL T0 THE !lNIT ~UMREP 
(lL2L3~ ••• ,64) EXCFPT FOR UNIT 50 L WHICH SOUto RECEIVE TYE VALUE 49. 
LET THt DESIRED VALUE FOR THE THIwn PARAMETER BE THE NuvPFR 76 FOP THE 
FIRST 20 UNITS AND THE NUMBSR 77 ~OP THE LAST 44 UNITS. 

THE FOLLO~ING DIALO~UF WOULD ACCO~PLISH THIS GOAL~ 

# UNITS (D) ? 64 

UNIT 1 
(QUESTION 1> ? 75 
<QUESTION 2> ? 1-20 
<QUESTION 3> ? 76 

UNIT 21 
<QUESTION 1) ? 
(QUESTION 2) ? 21-49,,51-64 
<QUESTION 3> ? 71 



i~~Lr~~STSlb;ETt~ER~~~I~~sl¥H!S~~E6~~L~!2~~~.~~~~lV~~ *A~~~~Nl th~u ~3 
AND A CONSTANT 20 IN T~PL~S 21 THRD 64. SLOT TRREE RECEIVES ~ 
CONSTANT 76 IN ALL 64 TABLES. 
THE SECOND TIME THRU THE SEPfES l Tl~LES 21 THRU THE END APE GOING TO 
BE AFFECTED (NOTE THAT THIS PIECE OF INFORvATICN IS PRINTED OUT FOR 
THE OP~RATnR IN THE FOR~ "UMIT XX" AT TqE BEGINNING OF EACH SERIES). 
QUESTION 1 IS RESPONDED TO BY A <CR, SO SLOT ONE STAYS A CONSTANT 75 
IN T\BLES 21 TARU 64, SINCE NO NEW ~XLrCIT VALUES ARE TYPED IN. SLOT 
TWO GETS THE VALUES 21 22,23 ••• 49 IN TABLES 21 THRU 49 AND GETS A 
49 I Ii S LOT 5 \}, AND G ~ T S T 4 ~ V A L rr E S 511. 5 2 t:. 5 3, " •• I. fi 4 I 1IJ fa. B t.. E S 51 T H R U 
64. SLOT THREE GETS THE VALUE 77 IN TAHL8~ 21 TH~U 64. 

THE nIALO~UE IS TERMINATED WHEN THE SOFTWARE PECOG~I7ES THAT 64 
EXPLICIT VALUES HAVE !=lEEK! GIVE'~ ~OP AT LEAST ON QUESTION (NAMELY 
QUESTION 2). 

2 .5 H A R D 'H, R. E P AR ~ M t: T E R S 

THE FOLLOWING QUESTIONS WILL BE ASKED ON A START CO~~AND. TH~ VALUE 
LOCATED TO THE LSf'T Or THS QUFSTION M4.RK IS THE DFF'AULT VALUE THAT 
WILL 8£ TAKEN ON A CARRIAGE RETURN PESPONCE. 

RLl1 (L) 'I? 

AN SINE R V E S ( V) I F V 0 U H A V E A N R L 11 CON TROt L E R , NO ( N ) I F V 0 TJ Ii A V E A !Ii 
RLVll CONTROLLER. 
BUS ADDRESS (0) 1744007 

ANSWER WITH THE PUS ADDRESS OF THE CONTPOLLFP. 

VECTOR CO) 3307 

ANSWiR WITH THE INTERRUPT VECTOR OF THE CONTROLLFP. 

BR LEVEL (0) 57 
ANSWER WITH THE INTERRUPT PRIORITV OF THE CONTRCLLFP. 

DRIVE (0) ,;? 
ANSWER ~ITY T~E DRIVE(S) CONNECTFO TO TH~ CONTPOLLEP. 

2.6 SOFTWARE PARAMETERS 
THE ~OLLOWING QUESTIONS ARE 'SKED IF REQUESTED ON A START l RESTART, OR 
CONTINUE. THEV lLLOW FLEXARILITY IN THE WAV THE PPOGRA~ HEHAVES. THE 
SOFTWARE PARftuETERS GIVE ~HE PROGRA~ FLEXIBILITY IN THE WAY IT RUNS. 
THE PARAMFTERS CAN BE MODIFIED ON A START, RESTAFT, Oq CONTINUE BV 
ANSWfRING (VlES TO THE FOLLOWING QU~STION: 
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ClHNGE S.#I. ? 

A YES ANSWER WILL ASK THE FOLLOWI"G SOFTWARE PAPA~ETER QUFSTIONS, WITH 
THE PRESENT DEFAULT V1LVE PRINTED TO THE LEFT OF THE QUESTION MARK. 
(THE LAST ANSWER GIVEN IS THE DEFAULT) THE DEFAULT IS TAKEN ON A <CR). 
CONTROL Z (Zl WILL DEFAULT ALL REMAINING QUESTIONS AND START THE TEST. 

RETRV L~T X? 

THIS IS THE NUMBER OF TINES THE PROGRA~ WILL ATTEMPT A COMMAND BEFORE 
IT QUITS AtIlOREPOPTS A HAPD ERROR. IF THE RE'TRV IS SUCCESSFUL BEFORE 
THE RETRY LIMIT IS EXCEEDED IT WILL PRINT AND LOG A SOFT ERROR. 

LIMITS 0 - 65,535 

SEEK RETRV LMT X? 

THIS IS THE NUMBEP OF RFTRVS TH1T WILL RE ATTENPTEn TO SEEK TO A 
CYLINDER ON A MIS-SEEK. AFTER RETRV IS EXHAUSTED, WE WILL NOT TRY FOR 
THAT CYLINDER BOT CONTINUE WITH 1 NEW CYLINDER. 

LIMITS n - 65,535 

DATA nMP ON DCK ERR X? 

GIVES T~~ AB TLITV TO SEE THE 1 SECTOR BOFFER TH.A:r !-fAD A DATA cpe 
ERROR. THE RESULTS OF THE PPTNTOUT AqE ONE OF Twn POSSIHILTIES. 

1. ONLY THOSE WCRns OF THE SECTOR THAT WEPE BAD AR~ PPINTED WITH 
WHAT WAS EXPECTED. 

2. [F ONE OF THE 1ST TWO WORDS IS BAD (USED TO KEY) THE ENTIRE 
BUFFER IS DUMPED. 

LPHTS Y OR N 

# OF ERR OIJMPEO 
THIS IS T~E NUMB~R OF MISCOMPARES THAT WILL ~F PPTNTEO. 

LIM IT S 0 - 121=1 

TIME RETW REPORTS (VIN) X? 

THIS IS THE INTERNAL BETWEEN AUTOMATIC STATISTIC PEPORTS ON ALL DRIVES 
IF A CLOCK IS PRESENT AND WAS I~SWERED SO IN T~E INITIAL nIALOG. 

LIMfTS 1 - ~5,535 



DROP OR ON ~PR tMTS PEACHED X' 

GIVES THE ABILITY TO AUTOMATICALLV STOP TESTING ON A DRIVE ONC~ 
THE f~~ROR LI~rTS ,HAVE REEN E~CEEDED (SEE¥& DP~VE~ HAPn£. SQFT). 
ANS\.<d( IS YES THEN THE FOttOI,lING !'"OUR QUE:;TIONS "IILt Rl'; ~.)KED, 
THEN THE NEXT QUESTION WItt AE 2.3.13.11. 

tH'ITS V OR N 

H R D ERR L ~ T ';(? 

THIS IS THE LI~IT OF HAPD ERRORS THAT A DRIVE WILL BE DROPPED 
HARD ERROR IS ONE ON WHICH THE RETRY RAS 9EEN EIHJUSTED. 

LIMITS 1 - 65,535 

SFT ERR V·ofT )(? 
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O~E OF 
IF THE 
n' NO 

ON. 

THIS IS T4E LIMIT OF SOFT ERRORS THAT A DRIVE WItt RF DROPPED ON. A 
SOPT ERROQ IS AN ERROR ON AN OPERATION THAT ~AS SUCCESSFUL WITHIN THE 

.... ~. RETRV L Hfl!. 

LIMITS 1 - 65,535 

DATA MISCovPARE LIMIT X? 

THIS IS THE LI~IT OF IN CORE ~ISCO~PARES TRAT THE PRIVE WILL BE 
DROPPED ON. 

LIvITS 1 - ~5,535 

Sf( ERR LV;T 1(7 

THIS IS THE LIMIT O~ ~IS-SFEK ANn TRACKING ERROR~ THAT A npIVE WILL 8~ 
OROPPf.D ON 

LIMITS 1 - 65,535 

DR ERR L"iT )(? 

THIS IS THE LIMIT OF DRIVE ERRORS THAT A DRIVE WILL BE DROPPED ON. 

LI~ITS 1 - 65,535 

DROP DR ON OPER LMTS REACHED X? 

GIVES THE ARILrT~ T1 STOP TESTING ON A ORIV~ THAT HAS EYCEROEO rERTAIN 
OPERATION LIMIT~ (SEEK, PITS TRANSFERRED). THE PRIVE WILL BE OPOPPED 
ONLY WHEN ROTH H~VE PEEN EXCEEDED. IF THE ANSWER I~ YES THEN T~E NEKT 



TWO QUESTIONS WILL RE ASKED. 

LIMITS V OR N 

DATA XFER LMT (*10(10» X? 

THIS IS THE LIMIT OF CO~BINED RITS READ/W~ITTEN (*!O(lC» ON WqICR THE 
DRIVE WILL RE DROPPED. 

L(~ITS 1 - 65,535 

SK LMT (*10(3» X? 

THIS IS THE LIMIT OF SEEK nOERATIONS (*1~(3» ON WHICH THE nRIVE WILL 
BE DROPPED. 

LIMITS 1 - 65,535 (*10(3» 

DO VOU WANT TO CHANGE SEEK, R/W PARAMETERS X? 
THE NORMAL OPERATION IS TO SEEK AND TRANSFER ON THE ENTIPE CARTRIDGE 
CYLINDERS 0 - 255~ SECTORS 0 - 3q AND 80TH SURFACES. THE NOR¥A[ 
TRANSFER IS RANDO~ q~TWEEN 1 A~n 128~ WORDS. 
THE NEXT A PARAMETERS WILL ALLOW THE USER TO CONFINE THE TESTING TO 
ANY CONTIGUOUS SECTION OF TOF CARTRIDGE AND CONTROL THE SI~E OF THE 
TRANSFERS. 
A YES ANSWER WILL ASK THE NEXT 13 QUESTIONS. 

STIPULATE R/W XFER SIZE X? 
THE PROGRAM WILL NORMALLY MAXIMIZE THE TR~NSFER SIZE BY USING ~LL OF 
ME~ORY 1(28K) AVAILARLE. THIS QUESTION IF ANSWERED YES WILL RESTRICT 
THE BUFFtR TO THOSE VALUES GIVEN IN NEXT TWO QUESTIONS. QUESTION IS 
2.3.13.19. 

LIVITS V OR N 

MAX XFER X? 
REPRESENTS THE MAYI~U~ AMOUNT OF WORDS TO REAC OR WRITE 

LI~ITS 3 - 5120 

MIN ~FER ~? 

REPRESENTS T~E MINr~UM AMOUNT OF WORDS TO READ OR WRITE 
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LI~ITS 3 - 5120 

RO ONLY X? 
GIVES THE ARILITY TO INHIBIT WRITING THE PAC~ WRILE TESTING, THE 
INITIAL WRITE OF THE PAC~ FROM THE ~TAPT COM~AND WILL STII.L OCCUR. 

LIMITS Y OR N 

RAN PlT X? 

NOR~AL OPERATION SHOULD AE V~S, RUT TqIS PAPAMETER WILL ALLOW THE 
WRITING OF ONLY ON~ PATTERN OF EIGHT NORulL PATTEPNS. T4F PATTE~NS IN 
NEXT QUESTION. 

LIMITS V OR N 

WHICH ONE X? 

IT IS NOW POSSIBLE TO CONTAIN THE FYERcrSER IN ~RITIN~ ONLY OMf OF THE 
FOLLOwING EI~HT PATTERNS: 

~ 

1 -

2 -

1 -

4 -

5 -

6 -7 -

LIMITS 

WR C4~ X? 

ALL O'S 

1~~~~~'1~~~~~~!3~~~7~~~~~51~~~~~'~~~~~ 
177252;1772~211727.6~(1727g5 ' 
"O,C~l7?777~177777,177777 
3'~~;1~~77,117777,n,\77777,O,17'777 

2§252,52525,52525~125252~125252,125252 
52525,52525~12525L,12525L,52525,125252 

~~~~~~!~~~~3~~~~~~t!~~~~~5,133333,666f~ 
155555,133331,66666,15555~,13333),66666 
155555,133333,66666,155555 
1211"1·5{~50~42,642~1~132110155044,26422 
1321 'lv55v4142€ .. 4~'L 32,1 0550,44264 
22132,11~55, 04426,42213 
ALL 1'5 
45513,122645,151322,64551,132264,55132 
26455,113226,45513,122645,151322,64551 
132264,55132,264~5,113226 

0-7 

DO VOl} WISH TO P~RFOR~ A WRITE CHSC~ AFTER EACH WRITE OPERATION 
LIMITS V OR N 
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wORDS pER SECTOR CO~PARED ON REAn X? 

NORMAL TRANSFERS APE RANDOM AETWEEN 3 AND 1280 WORDS L T415 PARAMETER 
WILL ALLOW YOU TO SPECIFY HOW MANV WORDS SHOULD BE CuMPARED PER SECTOR 
IN CORE AFTER EACH READ. IF THE VALUE SPECIFIED IS GREATER T4AN THAT 
READ IN ONLY THE NUMBER READ IN APE COMPAPED. THF FEWER WORDS 
COMPARED I~ COPE ON EACR READ THE FASTER THROUGHPUT THE EXERCISER WILL 
HAVE. 

LI'AITS 0 - 128 

# OF DATA ERP RPT'D PER BUF X? 

THIS PARAMETER WILL LIMIT THE NUMRER OF IN COPE MJSCOMPAPES PRINTED. 
THE PROGRAM WILL CONTI NOS TO COMPARE AS MANY WORDS AS SPECIFIED RUT 
WILL INHIR!T THE PRINTOUT ONCE THIS LIMIT IS PEACHED. AFTFP ALL WORDS 
ARE CHECKED A SUMMARY WILL BE PRINTED: 

X WORDS RAD OUT OF 12B WOQOS READ 

LI~ITS 0 - 126 

~AX YO X? 
REPRESENTS ""AXIMU¥ HEAD TO qSE IN SEEl( OPERATIONS. 

LP"ITS 0 - 1 

MIN HO It'? 

REPRESENTS MINIMUM HEAD TO USE IN SEEK OPERATIONS 

LIMITS C - 1 

MAl{ Cyt )(? 

MAXIA.1!JM INNER CYLINOFP TO BE nSED IN SEEK OPFPATIONS. 

L II" ITS 0 - 255 

MII\I CVL Y? 

MINI~U~ OUTER CYLINDER TO BE USED IN SEEK OPERATIONS. 

LH-lITS G - 255 

MAX SEC X? 
MAXIMUu SECTOR TO START TQl~SFER ON 
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LIMITS ~~ - 39 

MIN SEC X? 

MINIMU~ SECTOR TO START TRANSFER ON 

LPAITSO - 39 

AFTER A~SWERING THE LAST SOFTWARE PARA~ETER THE PROGRAM WILL START THE 
TESTPJG • 

CHI{ DROY X? 

ON START UP IF THIS QUESTIO"l IS At;JSWERED YES THE PROGPA~ !lILL NOT TEST 
ANY DRIVES THAT no NCT RAVE DRIVE READY HIGH. 

LUHTS Y OR N 

3.0 ERROR INFORMATION 

ALL ERRORS ARE PRINTED VIA CONSOLE DEVICE. THE FRROR INCLUDES ERROR 
NU~BER, TYPE A~D PROGRAM LOCATION. ERRORS INCLUDF REGISTERS BEFORE 
AND .T ERROR WITH RELEVFNT nATA. 

3.1 ERROR REPORTING 
THE POLLOWI~G ARE ERROR HEADJN~S THAT MAY BE FNCOUNTEREn WHILE 
RUNNING. A BPIEF DESCRIPTION IS GIVEN. 

SFT ERROR 

AN ERROR WAS DISCOVERFD, RUT ON RETPY THE ERROR DID NOT PERSIST. 
GIVEN IS ERRQR, RLes, RLRA, AND RLDA 

EX~'D RETRY ON SEEK 

INFO 

THE NUM8ER OF RETRIES GIVEN HIVE FAILED TO POSITION DRIVE TO THE GIVEN 
TRACK. TNFO GIVEN IS RLCS,PLDA,RLRA, LAST POSITlnN,PRES~NT POSITION, 
AND nRIVE <)T}lTUS 

VOL CHK WILL NOT RESET 

A DRIVE RESET WILL NOT RF,SRT \lOLB"'E CASCI( BIT 
DR DID NOT REC'R FRO~ PWR UP 

DRIVE 010 NOT COY£ BACK UP ~FTEP A POWER FAILURE 

DATA DUP - nATA CHECKIGARPRLEO DATA 

THE PROGPAM ENCO!JNTEPED ~ DATA CHECI( ERROR RUT 'liAS UNAPLF: TO MAKE 
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SENSE OUT OF THE FIPST TWO WORDS W~ICH APE USED TO ~FV OFF OF. 
THER~FnRE ALL WORDS OF SFCTOR ARE O('~P~D.(REFER TO SfCTION 2.3.13.21) 

LIMITS EXCEEDED' HIGH - X LOW - V 

ANSWER GIVE~ IS NOT WITHIN LI~ITS FOR QUESTION. 

NO DEFAULT PROVIOED. 

CANNOT <CR) TO THIS QUESTION 

ILLEGAL COM~AND 

START, RESTART, CONTINUE, PRINT TVPSD IN ~RONG FOPM 

ILL ENTRY IN P-TABLE 

ANSWERS IN HARDWARE SReTION AQE NOT LEGAL I.E. MOPE TRAN TWO 
CONTROLLERS 

VECTORS FOR A CONTROLLER NOT CONSISTANT 
MORE THAN TWO VECTORS. 

CAN'T READ FACTO~V RAD SECTOR FILE 

PROGRAM IS UNABLE TO REaD ANY OF THE FICTORY FILFS 

CANVT READ FIELD RAD SECTOR FILF 

PROGRAM IS UNABLE TO READ ANY OF THE FJELD FILES 

RL~lK HAS MORE THAN l~ PAD SECTORS 

PROGRAM LIMITS EXERC[SING CARTRIDGES TO THOSE WITH LESS THAN 16 RAD 
SECTORS. 

NO DRIVES ENTERED 

EITHER NO DRIVES WERE ENTERSD OP ALL nRIV!S THAT WERE ENTERED WERE 
DROPPED FOP ONE REASON OP ANOTRER. THE PROGRAM WILL LOOP AFTER 
PRINTING THE ERROR, WArTING FOR C. A START COMMAND IS NOW NECESSARY. 

OR' NOT RDY WID DRV FAR 
ON COMPLETION OF l CO~MAND, DRJVE READY IS CHECKFO FOP A POSSIRLE 
DRIFT TRACKING PROBLEM. IF THERE IS NO nRIVE PEADY A GET STATUS IS 
DONE TO VSRIFY THAT T~E DRIVE IS ~OT IN PROCESS OF SEEKI~G. IF IT IS 
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SEEKI~G THE CONDITION IS LEGAL. THIS TYPEOUT IMPLIES THERE WERE NO 
DRIVE ERRORS wHICH MAV HAVE CAUSED DRIVE READY TO GO A~AV. 

TRCK EPR 
THIS ERROR MEANS THAT THF DRIVE IS NO LONGER eN THE TRACK WE ~ERE ON 
FOR THE LAST REAO HEADER PERFORMED. EACH SEEr IS VERIFIED BY AN 
IMMEDIATE INITIAL READ READER t FROM THAT POINT ANY S"RSEQUENT READ 
HEADER READ OR WRITE WILL PQINT THIS ERROR IF THF TRACK IS NOT 
CORRECf. THIS ERROR WILL PRINT THE POSITION BEFORE THE LAST SEEK, THE 
PRESENT POSITION AND THF EXPECTED POSITION. 

MIS-SY ERR 
AFTER A SEEr WAS DONE, PEAD HE~nER IS OONE TO VEPIFY THE SEEK. THE 
ERROR PRINTOUT WILL INCLUDE THE LAST POSTION BEFORE THE SEEK, THE 
PRESENT POSITION AND T~E EXPECTEO POSTION. 

ORV STAT ERR 
THE RESULT OF A GET STATUS OPERATION IS INCORRECT. EIT~EP A ERROR RIT 
IS SRT OR THE STATE IS WRONG 

RE EPR ENC·O 
IN ATTEMPTING A RETRY OF • FUNCTION THAT WAS IN ERPOR THE RETRY WAS 
SUCCESSFUL. ERROR INFOR~ATION CONSISTS OF RUS ADDRESS, nISr lODP~SS, 
NUMBER OF RETRIES BEFORE SUCCESS AND ERROP TYPF. 

HRO ERR 

THE NUMBER OF RETRIES WERE EX~AUS~ED WITq OUT SUCCESS THE ERROR 
PRINTOUT CONSISTS OF ALL REGISTERS PEFORE COMMAND AND AT TIME OF 
ERROR. 

INIT WR OF SEC RAO 
WHILE WRITING THE PACK INITIALLY THE SECTOR INDICATED COULD NOT BE 
WRITTEN _NO VERIFIED. THIS SECTOR WAS NOT IN THE RlD SECTOR FILE. 
EIT9ER STOP TqE EXERCISER A~D CHANGE CARTRIOGE,STOP THE ~'ERCISER AND 
VERIFY THE CARTR(DGE OR IGNORE ALL ERRORS FOP~ THIT SECTOR. 

3.2 RRROR HALTS 
ERROR HALTS ARE SUPPORTED PER DESCRTPED IN THE PREVIOUS SECTION WITH 
/FLAG:HOE. THERE ARE NO OTHER HilTS. 
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4.0 P~RFOP~ANCE lND PROGRESS REPORT~ 

4.1 PERFOR~ANCE RF.POPTS 

PERFORMANCE REPORTS ARE GIVEN AUTOMATICALLY (PER SOFTWARE PARA
METERS)! WHF~ A DRIVE IS OROPPED, OR AT OPERATOR REQUEST (PRINT) THE 
FORM~T IS! 

*** PlOI PSR~ORNlNCE REPORT *** 
TI~E: HH:~~:SS RLCS: XXXXXX DRIVE: Y PUNNING OR DROPPED DH:nu 
PACK SERIAL #! DDDDDDDDDD 
SEEKS: 11111 
AITS QEAO: JJJJJJJJJ (*16) 
BITS WRITTE~: ~KKKKKKKK (*1~) 

ERRORS 
DRIVE: ~ 
HARD: N ocr: N 
OLT: N 

WHERE: 

SEEK: 
SO~T: 
HCRe: 
OPI: 

N 
N 
N 
N 

TRACK: 

NX~: 

HH IS HOUPS SINCE START/RESTART 
~N IS ~INUTES SINCE START/RESTART 
S5 IS SECONDS SINCE START/RESTART 
XKXXYX IS ADDRESS OF CON~ROLLER 
V IS ORIVF NUMRER 

N 

N 

DH [S HOUR AT WHICH DRIVE WAS DROPPED 
D~ IS ~INUTF AT WHICH DRIVE WAS DROPPED 

n~TA: 

4NF: 

ODDDDDDono - IS 10 DIGIT OCTAL SERIAL NUMREP OF PACK 
1111 IS TOTAL NUMBER OF SEEKS SINCE o:Oc:cc 

N 

N 

JJJJ IS TOTAL NU4BER OF qlTS READ (*16) SINCE 0:00:00 
KKKK IS TOTAL N!'~BER OF RITS WRITTEN (*16) SINCE c:~o:on 
N IS ~UMBER OF THA~ TVPE ERROR SINCE O:OC:"O 

4.2 PROGRESS REPORTS 

THE ONLY PROGRESS QEPOPT IS THE AI'TOMATIC PERFORMANCE REPORT. 

5.0 DEVICE INFOR~ATION TA8LES 

THE PL11/RLVl1 CONTROLLER HAS 
CONTROL OF THE SUBSYSTEM. 

THE FOLLOWING FOUR(4} 

RLCS - CONTROL ANn STATUS REGISTEQ (XXX'X~) 

RTT 15 - CO~POSITE EQROR 
81T 14 - DRIVE EPROR 
RIT 13 - ~o~ EXISTA.T ME~ORV FPPOR 

RFGISTERS FOR 

• 



qrr 1.2 -
BIT 11 -
BIT 10 -8IT 9/B 
AIT 7 -BIT 6 -BIT 5 -HIT 4 -
~IT 3":1 

HEADER NOT FOUND (WITH BIT 105FT) 
nATA LATE (WITR BIT 1~ CLEAR) 
HE~DFR CRe (WITH BIT 10 SET) 
DATA CRe (WITH BIT 10 CLEAR) 
OPERATION INCOMPLETE 
- DRIVE SELECT (0-3) 
CONTROLLER READV 
INTERRUPT ENABLE 
EXTENDED BUS ADDRESS (BIT 1.7) 
EXTENDED BUS ADDRSSS (RIT 16) 

- FUNCTION CODE 
1 - NOP (PDP-il) ~AINT (LSI-1l) 
1 - WRITE CHECT<' 
2 - GET DRfVE STATOS 
3 - SEEK 
4 - PEAP READRR 
5 - WPITF DATA 
6 - READ DATA 
7 - READ WITHOUT HE'DER CQMPAPE 

RIT 0 - DRIVE ~EADV 

RLPA - PUS ADDRESS RE~ISTER (JXXX~2) 

AITS 15-1 BU~ ADDRESS OF DATA TRANSFER 
RIT 0 SHOULD BE 0 

PLDA - DISK ADORESS REGISTSP (XXXXX4) 

FOR READ/WRITE ~UNCTInNS 

RIT 15 - MUST BE Z~qO(f) 
AIT 14-7 - CYLINDER ADDRESS FOR TRANSFER 
BIT 6 - SURFACE FOR TRANSFER 
RIT 5-0 - SSCTOF FO~ TRANSFER (0-47) 

FOR SEEK FONC1'ION 

BIT 15 - MUST BE 7ERO(O) 
RIT 14-7 - DIFFEqFNCE TO NEW CYLINDER 
RIT 6-5 - MUST P£ ZERO(O) 
flIT 4 - SIJPFACE 
BIT 3 - MUST BE ZERO 
BIT 2 - SE~K DIRFCTION{ 1 - IN / 0 - GUT ) 
RIT 1 - MUST BE ZERO 
8IT ~ - 1u5T BE O~E(l) 

FOR GET STATUS "UNCTION 
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BI~ 15:4D~I'~Ng~~~TSROryLD BE ZERO 
RIT 2 - MUST BE ZERO 
RIT 1 - MUST BE ONE 
BIT n - ~ryST BE ONE 

RLMP - MULTIPURPOSE REGISTER 

FOR READ/WRI TE FUNCTION 
-----------------------
BIT 15 - 0 - WORD CDUNT(TWO·S COMPLIMENT) 

FOR READ HFAOFR FDNCTION 
-------------~-------~--
BIT 15-0 - DISK HElDER OF SECTOR (FIRST READ) 

- ~FRO WORD (SECONry READ) 
- ~EAD~R CRC (THIRn ~EAD) 

FOR GET STATUS FUNCTION 

HAS nRIVF: STATUS 

BIT 15 - WRITE DATA ERROR 
BIT 14 - CURPENT HEAD ERROR(CHE) 
BIT 13 - WRITE LOCK STATUS{WL) 
BIT 12 - SEEK TTuE OUT(SKTO) 
BIT 11 - SPIN ERRGR(SPE) 
BIT 10 - WRITE GATE ERROR(WGE) 
BIT 9 - VOLijME CHECK(VC) 
BIT R - OqrVE SELECT ERROR(OSE) 
AIT 7 - RESERVED(O) 
aTT 6 - SURFACE 
8IT ~ - COVEq OPEN 
BIT 4 - HEADS ~OME 
BIT 3 - BRUSHES HOME 
PIT 2-0 -STATE qrTs 

,j - LOAD STATE 
1 - SPIN UP 
2 - RRUS~ CYCLE 
3 - LOAD HFA.DS 
4 - SEE~ - TRAC~ COUNTING 
5 - SEER - LI~EAR MODE 
15 - UNLOAD HEADS 
7 - SPIN DOWN 

6.0 TEST SUM~ARI~S 

PROGRA~ DESCRIPTION 
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THE PROGRAM WILL TRY TO SIMULATE A nSEP ENVIPONMENT WITH RANDOv 
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SELE~TION OF DRIVES PERFOpvING RANDO~ OPERATIONS OF GET STATUS, SEEK, 
READ AND WRITE. 

INITIALLY THE BAD SECTOR FILE IS R!COVERED FROM EACH DRIVE AND STOREDL 
THEN EACH PACK IS E~TIRELY WRITTEN RANOO~LV WITH ONE OF EIGHT 
PREDETERMINED P~TTERNS. 

THE MAIN LOOP IS A CONTINUOUS LOOP OF T~E FOLLOWING STEPS 

1. RANDOMLY SELECT A DRIVE 

2. CHEC~ CONTROLLER OF SELECTED DRIVE IS NOT BUSY; 

3. THEN STEP 3; ELSE STEP 1 

4. RANDOMLY SELECT FUNCTION FOR DRIVE 
IF WRITE CHSCK NEEnEDI THEN STEP 4 
IF SEEK NEEDS VFRIFICATIONJ. THEN STEP 12 
IF IN PROCESS OF RETRY, THEN STEP 6 
IF IN PROCESS OF SEEK RETRY; TH~N STEP R 
IF GET STATUSl TREN STEP 5 
IF SEE~' THEN STEP 7 
IF READ; THEN STEP 13 
I~ WRITE; THf.N STEP 17 

5. ISSUE WRITS CHECK, GO TO STEP 1 

~. ISSUE GET STATUS, GO TO STEP 1 

1. ISSUE LAST FUNCTIO~J GO TO STEP 1 
q. GET RANDO~ CYLINDER AND 4ElD WITqIN SOFTWARE PARAMETER LIMITS 

9. CALCULATE DIFFEREN~E TO NEW POSITION 
10. ISSUE SEEK 

11. SFT POSITION VFRIFICATIO~ NEEDED FLAG 

12. GO TO STEP 1 

13. ISSUE READ HEADER, THEN STEP 1 

14. GET RANDO~ WORD COUNT WITHIN LIMITS 

1~. GET RANDO~ SECTOR ~ITHIN LIvTTS 

t~. CHEC~ THAT WORD COUNT ANry SECTOR FIT ON TPACK IF THEN STEP 
In; ELSE FlY 

17. ISSUE READ; GO TO STEP 1 

tAo eFT RANDOv WORD COUNT WITRIN LIvITS 
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19. GET RANDO~ SECTOR WITHIN LIMITS 

20. CHECK THAT WORD COUNT AND SECTOR FIT ON TRACK If THFN STEP 
2" , ELSE F I X 

21. SELECT RANDOM PATTERNS IN 128 WORD CHUNKS UNTIL wORD COUNT 
DONE AND WRITE PUFFER IN MEMORY. 

22. ISSUE WRIT?~; GO TO STEP 1 

THE PROGPAM WILL STAY WITHIN THAT MAIN LOOP UNTIL INTERRUPTED OUT BY A 
FUNCTION fINISHING AT WHICH TPH': 'THE I'JTFRRUPT SERVICE POUTPIE WILt 
START EXECUTION .. 

1. READ ALL REGISTERS OF CONTROLLEP THAT INTERRUPTFD AND SAVE 
IMAGES 

2. If NO ERROR SET; THEN STEP 3; ELSE STFP 14 

3 G CHECK FUNCTION WHICH CAUSED INTERRUPT 
IF WRITE CHECK; THEN STEP 1A 
IF GET STATUS, THEN STEP 5 
IF SEEK, THEN STEP 4A. 
IF READ HEADER; T~E~ STEP 7 
IF READ; THEN STEP q 
rF WRITE; THEN STEP 1q 

3A. CLEAR WRITE CHECK ~EEDED FLAG, TqEN STEP 4 

3B. SET WRITE CHEC~ NEEDED FLAG IF REQUESTED THEN STEP 4 

4. IF RETRY) 0 T~FN REPORT S8FT ERROP, ELSE STEP 4A 
4A. EXIT TO MAIN PROr,PA~ 

5. CHECK STATUS FOP: NO ERRORS 
COVER CLOSED 
BRUSHES HOME 
HE\!)S OUT 

15 .. 

7 .. 

8. 

9 • 

SEEK LINEAR/TRACKING 

IF T~E N STEP 4 ~ EL SF. STSP n 
REPORT ~TATUS [RRGR; GO TO STEP 4A 

SET VERIFICATION DONE FLAG COMPARE PRFSENT POSITION WITq 
HEADER WOR~ IF THEN STEP 4A; ELSE STEP R 

REPORT MIS-SEEK, SET NEW POSITION; GO TO STEP 4 

IF DATA TO BE COMPAPED; T~EN STEP 1e; ELSE STFP 4 
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10. CHECK VALIDITY OF FIRST TWO WORDS~ IF THEN STEP 12; ELS! 
STEP 11. 

11 .. 

12. 

13. 
14. 

15. 

16 .. 

17. 

lR. 
19. 

2n • 
21. 

22. 
23. 

24. 

25. 

215. 

27. 

28. 
29. 

3/). 

31. 

32 .. 

33. 

REP OPT GAPRLBD DATA, GO TO STEP 4 
CHEC~ WORDS READ IN IF O~AV THEN STEP 4A ELSE STEP 13 

REPORT DATA ERROR, GO TO STEP 4 
IF DRIVE ERROR; THEN STEP 33; ELSE STEP 15 
IF NXM; THEN STEP 18, ELSE STEP 16 
IF OPI, TqEN STEP lR; ELSE STEP 17 

IF OLT; THEN STEP IA; ELSE STEP 20 
IF RETRV < LI~IT T~EN STEP 4A, ELS~ STEP 19 
REPORT HARD ERPOR; CLE~R FLAGS, GO TO STEP 4A 
IF HCRC, THEN STEP 24, ELSF STEP 21 
IF DCRC, THEN STEP 2Q; ELSE STEP 22 

IF HNF, THEN STEP 3D, ELS~ STEP 23 
YOU SHOULD NEVfP GET HERE 

IF DOING READ/WRITE THEN STEP 25 IF DOING READ HEADER T~EN 
STEP 26 

CHECK IF OA IS 8AD SPCTOR THEN STEP 4A~ ELSE STEP IR. 
READ 40 HEAD~RS, IF ALL GOOD TREN STEP 27; ELSE STEP 28 

RfPORT SOFT HEADER CRC; GO TO 4A 

FIGURE OUT R.O HEADER IF IN FILE THEN STEP 41J FLSE STEP 18 
CHECK IF 01-1 IS I~ FILE IF THEN STEP 4A, ELSE STEP lQ 

READ HEADER. IF ON CORRECT TRACK THEN STEP 31, ELSE STEP 32 
CHECK IF DA IS IN FILE IF THE~ STEP 4A, ELSE S'EP 18 
REPORT TRACKING; FIX POSITION, GO TO STEP 4 

ACT UPO~: VC 
SI('I'O 
SPE 
WGE 
WDE 
CflE 
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34. GO TO STEP 4 



18:42 
TABtE OF CONTE~TS 

~[~R1~DO~nSUDDm~HmS 
"tORAt "ESSAr.ES 
ERROR ~ESSAGES 
SOFT~ARE PARA"ETERS 
STATISTIC CODE 

e~fi~ltL!ij~~fiP,;Iij~~E 
PROGRA~ "lIN LOOP 
ROUTINE TO SETUP AND I SSUE GET STATUS 

~8H~!~~ i8 E5IgPR~:g 3~~g~RSi~~ fM~Sll~~. 
ROUTINE TO LOla WRITE OlTl CO~"ANO 
ROUTINE TO LOAD READ DATl COM"lNO 
SETUP CONTROLLER AND OR lYE INFO FOR INTERRUPT 

imt~ijptOs~~~MIJ~b~mES 
CONTROLLER ERROR C~ECK ROUTINE 
CO"~ANO SERVICE ROUTINES 

SEEK 
READ 
READ HEADER 
GET STATUS 

DRIVE ERROR SERV1~~TE 
RETRY LIMIT ROUTINE 
LIST OF FUNCTION ROUTINES 
RAO SECTOR FILE ROUTINE 
ROUTINE TO DROP DRIVE 
ROUTINE TO CHECK nAU 
ROUTHI, TO wAIT FOR CONTROLLER READY 

G~6u~I~~U¥6°~~~~R~~~Ft ~~~~b~FNU~"EP 
ROUTINE TO W~ITE PACKS INITIALLY 
QOUTI~E FOP SYSTE" CLOC~ 
HEADS qO"E ROUTINE 
RANOO~ WC A~D DA ROUTINE 
ROUTINE TO DU~P BUFFER ON OCK 
ROUTINE TO C~EC~ FOR "AD SECTOR 

~m~o!mR~~~mImF~~SLOW Coo~ SET UP 

PROCESSING 

ASSE~BLV ROIlTIllES "lCYll 30'(1052) 30-NOV-18 18:42 PAGE 1 CZRLER.Pll 30-~OV-7" 1":2" 

~ .ENABLE A" A 
• ENA BLE ARS 

3 • ~LI ST VE,.CNO, UD 
4 
~ 002000 • =20CO 
<; 

~ 
10 002000 SVC 
11 OOOOOG SVCINS=O 

B COOJOr, sVCTAG=Q 

I~ 
16 
17 

~ 0 2000 POI~TER ALL 

lB 
19 002000 BGN~OD "rHEDR 
2 8~~838 HEADER It/PLE,. fl, 0,. I) ,e·, ~,. R[.'" 1,. 1 
4 103 • ASCII 
4 o 2001 132 • ASCII IZI 
4 ~ O~O g ~ 

III 
.ASCI! IRI 

4 .A SCII ILl o~ ~o 4 • A SC I! IU 
6 o 2 05 • BYTE Q 
6 

g8~m 2° .BYTE n 
5 .PVT£ 

, 
4 r~ • ASCII iOI 
~ o 011 .ASCII (0 I 4 

W~U m ~g .WORO 
4 .WORD 
4 o ~ 20 

• WORD i.~~AfiD 
4 026446 .WORO L$SOFT 
4 002022 007470 .WORO L·q~ 
4 

88~m 2m~4 • WORD L~SW 
4 OOOOO~ • WORr L<UST 
4 00 030 .WORD 0 
4 

8~~~U mm .WORO ~ 
4 • WORD ~ 4 .wORD 
4 o 2 40 °r604 

• ~CPD L<DISPATCH 
4 

m~u 
o 000 .WORD r 

4 3 8883 • WOOD r 
4 .wORr ~ 
4 002 50 002 • PYTE C~REvrSION 
3 mu\ 888~U 

.8YTE ~S~(,IT 
4 .WO~D 
4 .WORD C 
4 

°sTg 
0083°0 • wopr 0 

5 O~ 00 
.wOPO ~ 4 ~ p~ 83m • WO~D 

4 • WORD t DVTVP 
4 00 ~6 o 7606 • WORD L HT 
4 g 820 70 8£HH 

.WORD L OR 
4 o 3m .WOPD L ORsT 
4 .WORD L All 

SEa 0034 

SEa 0035 



~SSE.RLY ROUTINES PACV11 30l(1052) 30-NOV-7B le:42 PlG~ 1-1 
CZRLEB.P11 3C-NOY-7S 18.28 

~i 
H 
74 
75 
16 
17 
78 
79 

i~ 
83 
~4 
85 

~~ 
~~ 
90 

n 
94 
95 
9~ 
97 
98 

19~ 
p2 03 m 
106 07 m 
110 m 
m 
117 
118 m 
121 m 

~um o 106 

C 02110 

mm 
mm 

002122 

002122 

mm 
000000 
000001 

046122 030460 
002122 

O(i°85~ mog 
g8~g~~ 
3~ 8~~ o 66 

~&3~~; 
g 8g~~ gSH8 00g1 4 08 T 83p 
000 14 
88Bl,g 
Ju0122 

38888! ooore 

n~ n 
3d~~~ 
gO~u80 
g~om 
gmg~ mm 
888m 
8 goYS T!~l 
o O? 12 
388 ~ mm 

000 

• WORD 
.WORD 
• WORD .wORD 
.WORD 

F~D"OD 

DEVREG 
.WORD 
• ALKW 

~nm man 
• EVEN 

.58TTt BIT IND OFFSET DEFINITIONS 

1DEFInITIONS 

BGNMOD GlSEQAT 

EQUALS 

ij~~g lmm~E~~noHms OFFSET 

~~~~ l~bt~IA~8~~5~EOb~f~~T 
,CONSTANT OFFSETS FOP INDIVDUAL DRIVE BUFFERS 
l~U~R~~l;r. .. POW~O~ ~~F(~ijsW~F~~EI[AWl~~~v OF TRE RUFFER 

S~CNT=O 

HFR~=2 R~FR =4 
WXYR =6 
nFR =1C 

mm~!~ 
SKECNT=16 
DERCNT=~~ DCReER= 
HCRCER= 
DLTCNT=26 
OPICNT=3" 
mm~H 
RETPY=36 
A~A=4~ BMP=4 
FUNC= 4 
8CSADR=46 

LST~DR=50 
RTYPE=52 
S<CNT1=54 
PRFLGS=56 
R~FR3=~~ 
W~FR3=6 
LSTOI=6 
DlFWD=66 
DPHOUR=~(' 

~~m~H 
DATCER=74 
DOWCK=7i 
SERNM;= n 
SERN~ = 
DCS=10 4 
m~w06 
BSECPT=112 
RSEEK=114 
~~~m~m 
PRPOS=l22 

m~mw 
INTEN=BlT6 
ERR=BIT15 
DERR=BIT14 
WOE=BlT15 
HCE=BITl4 
WL=~lT13 

m~mn2 
WGE=BITlC 
VC=BIT9 
DS~=BIT~ 
N~M=BlT13 
OLT=PIT12 
DCPC=PIT11 

~mBHW OPI=BIT Ii 
~~o:g;m 
AAl'=PlH 
WRCHK=BlT1 mmmi PIT 2 
RDHDR=AIT3 
~Fgmp~Ap1 
DR~T=BIT Iph~IAlT~ 
GSRlT=rT1IBIH 
),I'R'='HT 
SIGN=B T2 

;SEEK OPERATION COUNT 
!P~AD OPERATION C0YoNT (BlioS) ~~~~n~R5~ 
~WRITE OPERATION COUNT (8ITS) LOW ORDER 
, " 'f " n RIGH ORDER 
IERROR conNT - HARD 
;EPROR COUNT - SOFT 
1 SEEK ERROR COUNT 
f g~We~~R~M~U~6u~T 
;HEADER CRC ERROR COU~T 
;DATA LATE ERROR COUNT 
10PFRATION INCOU?LETE ERROR COUNT 
1~~~D~~II¥IN~0~ISo~'RH~Rfi3U~~UNT 
;PRESENT R~TRY Nuu8ER 
1 .. UISK ADDRESS CONTENTS 
Ir~§~E~~N~¥I6~pr~~g~6 caNTE~TS 
1CSP IVAGE OF LAST cau"ANO 

LAST PCSITION ON DISK 
ERROR ON ,qICH PECOVgRY IS BEING TRIED 
LOW SEEK COUNT 
INTERNAL FLAGS 
THIRO ORDER READ COUNT 
TqIRO ORDER WRITE COUNT 
DISK ADDRESS AT SOFT ERROR 
LAST DIFFERENCE WORD OF SEEK 
HOUR OF DRIVE nRopPEO 
"I NUTE OF DRIVE DROPPED 
TRACKING ERROPS COUNT 
DATA cup SRPORS 
PERFOR" WRITE CHEcr 
SERIAL NU.~EQ OF CARTRIDGE 
SERIAL NU~A~P OF CARTRIDGE 
CSR ADORE SS 
DRIVE SELECT qITS~8,Q 10) 
PRESENT "US ABDRE 5 C6UTENTS 
POINTEP T~ BA SECTOR. ILE 
SE~r IN "ROCESS OF RECOVERY 
rSR OF SOFT EPPCP 
WRITE OPERATIO~ IN PROGRESS AT PWR fAlL TI"E 
PRESENT POSITION ON niSK 

DR I VE PE AD V 
INTERRDPT E~ABtE 
COMPOSITE ERROP 
DRIVE ERROR 
WRITE DATA ERROP 
HEAD CURRENT ERRCR 
WRITE LOCK 
1.~~Dll~'~llo~"g~n~R/ovER SPEED 
WRITE GATE ERROR 
VOLuuE CHECK 
~gt~~xl~fl~t ~~~8~v ERROR 
DATA LATE 
DATA CRC ERRO? 
~Bm m m~~ ERROR 
OPERATION JNCO~PLETE ERROR 
CONTROLLP.P READY 
E~f~~g~8 ~UI iBg~~I§ 2ft t~ 
WITE CHECK F~NCTION CODE 
GET DRIVE STATUS FU.CTIO' CODE 
SEEK FUNCTION CODE 
READ HEADER FUNCTION CODE 
WRITE FUNCTION COD! 
gltUEFB~fil'O~oESEID CODE FOR DRIVE CO.~AD WOPD 
GET STATUS CO.UANO CODE FOR DRIVE COUMAND WORD 
~~k[e¥Ig~TFh~ps~fkr~=ia~~A~~0~O~~~~5f~~GET STATOS) 

SEQ 0036 

SEQ 0037 



ASSEMBLY ROUTINES 
CZRLER. P11 30-NOV-78 

124 
125 m FA 
Ij~ 
B~ m m 
in 
i 40 In 
m 
148 

UQ 
15~ 

Hi 
15~ 
l~A 
159 

160 in 
164 

In 
1,~,~ 1 { 002122 
112 
173 
q~ 
t?6 002122 p7 
t~~ 88~i~~ 388888 

mm~~1 ~OUTI~8~N0Y-7a 
002126 DaCOnO 
002130 ~OO 

80R~ln ooo~g8 
~2t34 176543 gRmS mm 

0lin42 108071 mw gSo888 

~ACYll 
18:28 

END~OD 

.5ATTL GLOAAL DATA AND CONSTANTS 
ACNMOD GUO AT 

RECNT: • WORD 
RWCNT: • WORD 

30A(1052) 30-NOV-78 18:42 PAGE 1-4 
GLOBAL DATA AND CONSTANTS 
WRY: .WORD 0 
DROT: • BYTE 0 mm: :mt 3 
HINUM: .WORD 12'36455463 LONUM: • WORD 
CVLMS~: .WORD 00177 
SECMSK: • WORD 100077 
~~~~~I: :~8~g g 

CSR OF CONTROLLER 1 (LUN 0-3) 
CSR OF CONTROLLER 2 (VUN 4-7) 
~H~~~~ ~8I~t~a g~ B»Iv~ 
CSR FROM P-TABLE 
n;CTOR n " 

DRJVE It 

FLAG Tn INDICATE HDR IN RAO LIST 
SECTOR OF ERROR - "SED BV BAD SECTOR 
DATA ERROR COUNT 
TEMP LOCATION 
TEMP LOCATION 
T~"4P LO~ATION .. 

.. .. 
VECTOR OF FIRST CONTROLLER 
VgCTOR .. 2NO 

.. 
TIME BETWEEN REPORTS 
LAST TIME ON SYSTEM CLOCK 
Sr.CONDS OF SYSTE~ CLOC~ 
~INUTES OF SVSTE~ CLOD~ 

iamsObFS~mM~~C~ 
ON INTERRUPT 

SEQ 0038 

SEQ 0039 

LOCATION 



~~~t~~~~I~OUTI~~~NOV_78 1~~~~1 30A(1052)GL5~A~O~A~: A~8:~~~s~~~~SI-5 

m gnm 
238 0~i300 
239 002302 

m 01~304 000000 
~1~ 8 ~~la 6~8888 

~1i ~ ~~U h~I~~ 
~~~ &8~i~i 88~ as 
253 
H~ 002330 
256 
257 

m 002330 

m 
~6~ 
~~B m 
272 
273 m 
276 

Hi 
280 

23~ h4 
~3~ 
~81 
288 

m 
292 
293 
294 

ASSE~BLY ROUTINES 
CZRLEB.Pll 30-NOV-7S 

295 
296 
297 
m 
300 

m 
304 

m 
308 

m 
312 m m m 
321 m 
325 m 
328 m 
332 
333 m 
336 
33J 
B9 
U¥ 
34~ 
!.14 
:lU 
341 

in 

o40~6~ 
051124 m 
043123 
040501 

o 52~82 
122 

854105 

o~m~ 
040507 

odH 
04751~ 
02654'0 
o~~ha 
841516 
04204~ 
odl 

04 
051104 

042m 
052123 

051~1~ 
051~40 

0448H 
04 20 4~ 
odl 

04 
042m 

~ACVll 
18:28 

g~6m 
041501 mm 
040524 mm mm snw 
043048 mm 
042040 
044522 
8~ln4 
o 42,d 
242940 

o~~t~~ 
mlo~ 
~mH 
054105 
041505 

~mu 
051103 

SiU88 
054116 
053122 
"515~5 
044522 

020012 
051503 

81tm 
041114 mw 
053440 
051440 mm 
047516 mm 
041517 
gp~ol 
02~lh 
051122 
051105 mm mm 

mhG: :~8~8 
TRPI'LG: • WORD 
STFLG: .WORD 
SEND OF MASS CLEAP 

~~TFLG: .WORD r 
mmi :~m 2 
DweNT: • WORD r· 
~~~~~ei :~g~B ~ 
Sfl: .WORO 34 
ST2: .WORD 35 
~~ei~[l :~8~B 8 

END~on 

.SPTTL GLOBAL MESSAGES 

BGNMOD GLBTXT 

;GLOBAL TEXT 

TI~E: 
MRLCS: 
CRLCS: 
~FUNC: 
CRLRA: 
CRLOA: 
CRL~P: 

OIFMSG: 
CART: 
NOC~DY: 

• ASC IZ 
.ASCIZ 
• ASCIZ 
• ASC IZ .ASCIZ 
.ASCIZ 
.ASCIZ 
.ASCIZ 
• ASCIZ 
.ASCIZ 

IITIME: n 
II RLCS: 

:: ~B~~~l ~<~ " :: S~ml 
II ~RL"'P 
IOIF WO: I 
IPACK SERIAL ~: 

; ~U~BP.R OF UNI TS ON SYSTE" 
;POWER FAIL I~DICATOR 
;TRAP OCCURANCE FLAG 
;SHRT FLAG 

;CONTINUE 'SLAG F FUNCTION 
m¥JMES AGE 0 
;ERROR rOUNT 
!~~m m~IiR 
,STATES ALLOWED 
1ST ATES ALLOWED 

OURDY: 
NORDY: 

• ASCIZ 
• ASCIZ 

m ~~¥V~DYI 
~OR NOT ROY W/O OR ERR% 

PRGER: 
NWRTS: 
SMSG: 
EXHAUS: 
IJOERR: 
~SKER: 
MSFER: 
DRVER: 
MOERS: 
MDSER: 
.VCER: 
WGEST: 
MRDER: 
MDCER: 

• ASCI Z 
• ASClZ .ASCIZ 
.ASCIZ 
.ASCI7, 
.ASCIZ 
.ASCIZ 
.ASCIZ 
.Ascn 
.ASCIZ 
.ASCIZ 
• ASCIZ 
.ASCIZ 
.ASCIZ 

H~H WR Of SEC BADI 
I SECTOR: I 
INO GOOD HORI 
IUNDIAGNOSABLE ERPI mH m/ENC"D' 
lOR ERRI 
IDR ERR WILL NOT RESETI 
~U§LSt~k ~~t( NOT CLRI 
IWR GATE ERR ~ILL NOT RESETI 

mTFh;; nWEREDI 

301(1052) 30-NOV-18 18:42 
GLOBAL ~ESSAGES 

PAGE 1-6 

020104 
042040 
044513 

"8~m~ 51105 
g4~440 

sHm 
0201Q4 
SWt~ 
046040 mm 
042511 
046102 mm 
044522 

~ 4~526 ~l)W 
20103 
o~~~p 3 5~52~ 
05Ut1 mm 
1123520 
042047 

~36I*~ 
OOQllb 

000 
ooo~U 
Ooam 
mm 

~~~5~~: :i~gIi ~~:¥~ 5ft~~R~ DC~I 
TRACK: .ASCIZ ITRACrING ERRI 

l~h~i;1 :I~EII ~a~nE~~RL~~TE~~~~9' 
SFEMSG: .ASCIZ 15FT ERR LMT EXC'DI 
OCOMSG: .ASCIZ IDATA ERR LMT E~C"OI 
OER~SG: .ASCIZ lOR ERR LMT E~C"nl 
OVER: .ASCIZ IPUFFER CHOSEN TOO RIG - WAS I 
REQ: .ASCII IREQ BY OPRI 
SEXHAU: .ASCIZ IEXH'O RETRY ON SEEKI 
~~mBI :mH mSwrgTNg~L~n9N ERRI 
SOPLMT: .ASCIZ IOPER LHTS EXC'DI 
NOREV: .ASCIZ IGARB"LED DATA - CAN"T CHECK TTl 
~~~~~~: :I~~l~ ~~8R~A~~&~yl¥I~~9 SECTORSI 
SWSEC: .ASCIZ INO FIELD FILEI 
'PT: •• AAsSCCIIzZ IP-TABLE: ~ ILLEG: ITLL P-TAB EI 
.VEC: • ASCIZ I VECTOR: 
NODRIV: .ASCIZ INO DRIVESI 
DRN": • ASCIZ I DRIVE: I 
LPS: .ASCIZ I LST pas: I 
EPS: .ASCI! I EXP pas: I 
RPS' .ASCIZ I REC POS: I 
NOPWR: .ASCIZ lOR DID REC"R FRO. PWR IJPI 
BOSAD: .ASCIZ IAT BUS AODR: I 

~~tl :~~gI~ '~f,l~X6~ 4VPE: I 
MST: .ASCIZ ISTATUS WAS: I 

~¥Il: :I~e{~ ~ ~~~2~~sB~tTfMPTEOI 
EXP: .ASCI! I EXP"D: I 
RCD: .ASCIZ I PEC"D: I 
DROP: .ASCIZ IDRIVE OROPPEDI mm: :mH: ~ ~m, 
MTDCRC: .ASCIZ I OCKI 
~TDLT: .ASCIZ I OLTI 
MTOPI: .ASCIZ IOPII 
MTNXM: • ASCIZ I NXMI 

~§~~~f: :t~2I~ 1T~~¥{NG STARTED! 
MSWRPr: .ASCIZ IWRITING PACK I 

~THIS LIST OF ASCII TEXT IS USED AS A TARLE FOR PRINTING 
,FUNCTIONS IN ERROP MESSAGES TARLE IS "'TCR - ~TRD·, 
;THE OPDEP IS I~POPTANT AS WELL AS TYE L~NGTH OF EACH 
l~fElZH~t~I~¥oTrtc~(~r~~~~ ~~T~~rE~b~~! 8X!~~ ~~U~I~~~O 
; SURROUTINE ••••••••••••••••••••••••••••••••••••••••••• 
~ .................. 10 ........................................ '" .......................................... .. 

liTeR: 
MTGS: 

SEQ 0040 

SEQ 0041 



I 

ASSEMRLV ROOTINES ~aCV11 304(lQ52) 30-NOY-78 18:42 PAGE 1-7 SEQ 00 U 
CZRLEB.Pll 30-~O~-78 IB:26 GLOBAL MESSAGES 

m mm mm ~4T5 mm MTSK: .ASCIZ I SEEK I 

m~i • ASCII I RDHDR I 

m 6la l~ .ASCII I WRITE I 
MTRD: .ASCIZ I READ f 

35~ :m· of" i.i sr· NOw" Yoi,· CA N" pUT·l NY· Tfli NG· YOU. iii. ~T· mE· ih 5~ 
; ......................... 'II ............................................................................ 

359 
360 m .EYEN r . i~ 004304 ENDMOD 

370 • SBTTL ERROR MESSAGES 

m 0043~ 4 8GHMOD GLBER~ 

;GENERAL ERROR REPORT 

T 881m BGNMSG 5W i7~ 004737 005474 PC,LINE3 

p8 
084310 ENDMSG 

8 HiS L10000 : 
CSMSG 104023 EMT 

3~1 ;MIS-SEEK ERROR REPORT 

3A~ 881m BGNMSG EPR2 n 004737 005474 JSR ;~~¥IN;~IFMSG,DIFWD(R4),#LPS,LSTHDR(R4),#EPS,PRPOS(R4),#RPS,R1 
84 004316 PPINTS 

i~r5(!Up) 15

1 
084316 010146 MOY 

H 8 m~ mm g~ltii 
MOY 
MOY RPO§( ) -( SP) 
MOY 

EEPS -rpl u g~nU gW~~ MOY . STHfiR R4 ,-(SPl 

r" 80 86 
MOY #LPS - SP 

446 MOY DIFWfi( 4)r(SP) il 111m 
o 2746 mm MOV #DIFMSGr SP) 

gam MOY FMT4 f- S ) 
YOV Wfio 5) 

l g~l3~a 
MOY 

CShTR ~ 4n4 EMT 

~ 8 lh~ n 2 6 000024 ADD #24,SP 
oNDMSG rt 004314 

L10001 : 
CS~SG 3 004374 104023 E~T 

8 ,SOFT.ERROR RECOYERABLE ERROR REPORT 
B BGNMSG ERR3 388 004376 

~~4¥~r~1!RLCS~SOFTCS(R4)'.CRLBA'PBBA(R4)'.CRLnA'LSTDA(R4) 38g 3r~76 004737 005230 JSR 
PRINTS 

r~ l ~48~ 016446 88m~ 
MOV mm,~ ~p~S ) 

12 004406 012746 MOV 

ASSE~8LY ROUTINES ~ACVll 3~A (1052) ER~BiiN~~SUGE§8: 42 PAGE 1-R 
CZRLEB.Pll 30-NOV-78 IP:2B SEQ 0043 

HAl g~~~H H7~l~ 8~~m ~ov #~~m4~fsW) MOV 

rl''' o 1 ~~ 46 o 0116 ~ov S5FTcsh4 )~-(SP) 

i 881m m~u mm MOV #CRLCS,-p l 
MOY FMT~A~- SP 
"OY *1,- S ) 

3 0r442 0106 AO ~OY ~~~~T8 
4 0 T~ ~2~~ a E~T 

~ 8 H 000020 mNTB #~o ~P H ~t ,~MRT,RETRY(R4),~EPT,RTYPE(R4) III 0 4452 016446 000052 "OY TYPE( 4 l -( SP) 

II 88Ul! mm mm MOV ~m~(u~~-(SP) MOY 
8 004466 012746 "OV #~RT -( 5 

i B~t~~~ UHla 88886~ MOV #~~!~~p~SP) MOY 
MOY SP R 

4 0 45 4 1040 4 EMT C1~NTB 

!Il mill 
0627 6 000014 ADD f 4,SP 

L10002: 
ENDMSG 

104023 EMT CSMSG 

94 Ir.ET STATUS ERROR REPORT 
95 

396 0r514 BGNMSG fRR4 
397 0 4514 004737 005414 JSR PC LlNE3 

~~l8 ms 013746 
PPI NTH ~F~T6~#MST'E •• P'f.STl'ST1'ST2 

~~nf 
May T2,- SPI 

1 T~24 mm MOV Tl - SP 

9 8 1 ~~ .OY ~.sh,-~ Pl 

hiigg 
.ov E.MP,-! P1 

~ 004540 mm MOY fWSTr SP 004544 MOV #t'! §plS ) 3 o~155O mw .oy 
o 554 MOY ~~f~TA 4 o 4556 ~~m~ EMT 

4 8r56O 
000016 ADD n16, SP 

9 o m~ END~SG 

U{ LlC003 : 
o 4564 104023 EMT C~MSG 

1& ;DATA ERROR SUM~AQY 
2°3 04 gOa566 BGNMSG ERR6 
4n5 84~~~ 3W~Z 883m JSP t;~f~UFRO 406 MOY 
407 004576 PR INT9 #F~. 9A~6ECNT'RO 

III 
3~n~~ 

0100 4~ ~OY 

gHll6 g8~m MOY b~~NP -!sr~ 
~OY #FMT9lr( S ) o 46 0 

f746 
a 003 ~ov ~~'R~~ ) mm b ~m 

MOY 

000010 
EMT ~i~~~~ ADD 



mm~~l ~OUTI~~~NOV_78 ~ACVll 30H1052) 30-N09-78 18:42 PAGE 1-9 SEQ 0044 18128 ERROR MESSAr.ES 

408 88 4m ENDMSG 

\jl LIOO04: 00~624 104023 EMT C~~SG 

~O INON RECOVERABLE ERROR REPORT 

it~ mm 9GN~SG EPR7 
#~H8~R~T~Y(R4), nRTl 

ginn 88m~ mNTR 

\!I 
MOY ~ETR~(~I~~-(SP) 

min R ms g8m~ MOY #FMTl §- S } MOV 

24W 
MOY S~'P P 
EMT CftN~~ 

~uil~ 89~ ~ mm ADD 
JSR 'C,lINE3 

11~ 
END~SG 

LIOOOS' 
0466 104023 EMT CS~SG 

41 IRAQ DATA COMPARE ERROR REPORT 

iU sum AGNMSG ERRS 
#fMT~a'lTI'E,qOUR'"INUTE'SECONO'#.RLCS'DCS(R4),aDRN"'<B,DRSEL+l(R4» PRI NTB 

0~50 46 CLR -~SP 

p! ijlll' '1IIIl 
BISH D SE +1!R4~'(SP) 

hUU MOY #DRNMt - s~ 
MOY DCS(R ),- P) 

11 0 470~ ~ 242 
MOV ~m~g::ls~} 013746 MOY 

t 8~m~ mm ~ un 
~ov MINUTEr- ~P 
MOV Hn~~--~SP MOY #FMT16~-(s~) 

i Ilm~ Sr746 
MDV 

~ ~si~ 
MOV ~P~~( P) MOV 
EMT C~~NT8 

4 0 ~74 0627 6 000024 ADD t~~t~£A§3CRLBA"A9A(R4)'#CRLOA'ADA(p4),eE~p,GDDAT,npCD,(R2) 1 8~ 746 
PRINTB mm MOV 

4j8 ma 004012 ~OY nm;-! spl 

tl g m~ °i3746 8i~m 
MOV m~ !~~W 8 m~ MOV 
MOV RDA(~4 '-PP) 

~ o~~~~~ mm o 407 wOV #CRLDA,-( P) 

'I h 81 S~~m 
MOV mH~4!fsW) g13m MOV ~FMHo1~-(s ) pay f 

6 0 5 1u ° 0011 MOV ~P~o(S ) 
3 0rr4 

oHm flOV 
~, 

1 8 ~ ;8 ~gm~ EMT c~~NH 
c~ 

000024 ADD :F~frB~R2 
!~l 88~~~: 

PRINT8 
010246 MaY R2 - P mm 888m MOV #f~T ~B~-( SP) 

6 0 5 ~9 MaY ~2,- SP 

ASSEMBLY ROUTINES MACV11 30A(lOS2) 30-NOY-78 lS,42 PAGE 1-10 
CZRLER. Pll 30-NOV-78 18:28 ERROP MESSAGES SEQ 0045 

m 005036 010600 MOV g~~¥~ °r04O 
104n4 EMT m 3 ~~1~ "627C6 000006 ADD /:1.6, SP 

E N D~SG 

~H 
o S 46 LlOOO6, 
00S046 104023 FMT C~USG 

4~~ 
I DRIVE ERROR 

005050 8GNMSG ERR9 
42 m g~~~~~ 004737 nOS474 JSR PC LI NE3 

PRINTP UF~T 3IftMST'R1~#LPS'LSTHDR(R4) I"! " " m~:~ mm MOV LSTHDR R4!,-(S ) 
10 0r06O MOV 

'18 '!" 8m4~ MOV W::r~ ~P 

! 8 io~~ °rOO4 uOY #"~T -(SP) 
12746 o 6445 wOV #FMTb~-(sP) 

l 38m~ al274g ° 0005 MOV nS,-(S ) 

mg~4 MOV ~~~~~B EMT 
j mm 0627 6 OOOn4 ADD #14,SP 

EIID"SG 

~~l mm 104023 
L10007, 

E~T C~MSG 

~j ;INVALID E~TRV IN P-TABLE REPORT 

435 0r114 "GN~SG f.PPI0 
436 0 Sir PRINT" 'F~T11 r ~~r ,Pl, '~RLCS,BCSR, '~VEC, RYEC 

HJ n 3 mm 88m~ MOV BVEC - P 
~ov nm~!(~~» 11 0 SI 4 013746 80m~ "OV 

10 00~130 8Wl~ wOV HIR~t~r(SP) 
~l 885m 2~46 003562 

MOV ".h -(~P) MOV 
7 005142 017746 n06415 ¥OV "FMTh~-(sP) 
g 8~~W mm 000007 ~DV 

4 0 5 5~ MOV ~h;~S ) 
EwT C1~NTB 

4~ 0 5156 062706 000020 ADD I; {'I, SP 

ill mm E NDMSG 

104023 
L1Q01O: 

EMT C(:~SG 

p9 
005164 BGNMSr. ERR12 44~ 44 00S164 004737 005474 JS. PC,L1NE3 m mm ENDMSr. 

m 104023 
L10011, 

EwT C~I·fSG 

005172 RGNMSG ERR13 
447 



ASSEMBLY ROUTINES MACVll 301(1052) 30-NOV-78 1~:42 PIGE 1-11 
SEQ DO 46 CZRLEB. Pll 30-NOY-78 18:28 ERROR MESSAGfS 

448 

T" 
004137 005474 JSR PC LINE3 

449 Sr6 PRINTS ffF~{I~~'SMSG~BDA(R4) 

III 
8 Us T~46 8~m~ 

MOY RA R ,-(SP o 2 46 MOV i M G -( SP ~ o 5 06 g ~m o 8m MOV ~MT~~~-(S 1 o 5212 MOV 3,- S ) 

~ ~m ~ o~~~ MOV /~~ R 06~ 6 
EMT 

#ro,sp 000010 ADD 

451 o~~~3g E MOUse m 8 5 26 
LI0012: 

104023 EIIT C~MSG 

453 mm mm mm 883m L I NE1: MOV Fm~R~MWNT ICET FUNCTION 
454 WOV 'INTE~'FASPNT ;FIRST FUNCTION AseIZ 
455 005244 042737 8S0 100 002310 B IC ;CLEAR INTERRUPT ENABLE 

1M mm mm HiS IS: m F~m~ 1~&~~NcOUNT FUNCTTON 
458 BEQ B ;FOUNO? llif mm 886m 000010 002306 ADD n·,FASCII Ir8o~EXT ONE BR 
46 
46 005274 H: 

1i~ 8~5~74 PRINTS .FMTl,#TIME,HOUR,MINUTE,SECONO,#MRLCS,OCS(R41,#ORNM,(B,DRSEL+1(R4» 
5 5 74 005046 CLR -(SP "I ' "j' 156416 000107 BIS" ORSE +1~R4!,(SPl 

H g~~J~~ °ir46 °8g6~4 MOV ~ORNM - SP gm 8 ~3~ MOV mf~~)~-!pP) MOV 
SECONO:-{SP! it 80§3H 

013746 002242 ~OV 

°f746 °r244 
Mav 'I S!ml 

o 3,46 ~ ~~46 MOV ~mT~(spr 
~ 0 5336 g M~ 8 6U 

·ov ~mf'-fs ! MOV #fMTl,- SP 

1 g~m2 gb~Zi~ 000011 MaY ~p~(;(SOl MOV 

4 0 53 5~ A6~~ 6 
EMT i~~N§~ 000024 ADO I! mm PRINTR #FM~IA,~MFUNC,FASCII gBm 8~mt MOV FASCIl,-!SP! MOV !"FUNC,- SP 

7 005366 
f146 8 m~ HOV HTlA~- SP g &sgr o U48 ~ov ~~,;;~s ) 

4 5 Z8 ~ 4~A4 MOV 
C~~.TB EMT 

14 005402 06~ 6 000010 ADD ~~o, SP g6 005406 00 207 RTS 

16~ 085418 L I NE2: PPINTR !(=~r,#TIME,HOUR,MINUTE,SECONO'.MQLCS,OCS(R4),.nRN~,(B,DRSEL+1(R4» r5! Q 5F 

005046 CLR 

H g~hH ~564l6 0gO ~Ol BISA mW:UH'(SP) 
8W4~ MOV 

80g!3~ "DV m[~~]!(!W 12 0 542~ 12746 MOV 

~~~f~~~~1~OUTI~~~NOV_78 m~p 30A(10521ER~8RN~~s~2GE!6:42 PAGE 1-12 
SEQ 0047 

r,l 8!!'1' Op146 

~mH 
MOV mg~E~:m! o H46 MOV 

Q 0 514~ 01 46 MOV HOUR -(SP~ 
Al 005446 012746 smn MOV #TIMf'-1 S I 
7 ~~~m Rrm MOV #F~T9C SP 
~ 5462 o 6600 

MOV sP~;; S ) HOY 
{41 0 5464 104~84 EMT C S~NTB 
~ mm 88ad 000024 ADO fe 4 ,sp 

RTS 
41~ 7 005414 004137 005210 L INE3: JSR PC LINE! 

7 8 5500 PRINTS C~~la~f;~}~~fBCSAOR(P41,qCRLBA'~BBA(R4),#CRLOA,~OA(R4),.CRLMP,B~P(R4) 
15l 5500 mm mm .ov 
14 0 5504 .av #CRLMP~-(SPl 

l~ S ~m °i 6446 88°040 
MOV agn1 !i!W S m~ mz .ov 
MOY AB8k'R~T~SP) 10 0 5524 

°f746 886m ~ov #CRL A - S 1 'I ' "', o Tg ~ov YCSADRh ~~-(SP 1 
~ 8 mg 8~m~ MOV CRL~S,- ) 8 ~ ~6 ~ov :FMT c( Pl 
6 0 5544 

°f746 
o 0011 HOV S~I~¥ SF) 

1 g~m~ b ~m 
MOV 

000024 
EMT C;~N R 
ADD ~ 4 SP 

1'1 8 m~ 
PR INTB ~:~~3!~~~~CS'E.CS'#CPLBA'E.RA'#CRLOA'E.OA'#CRLMP'E.MP 

°i 3746 g02~56 MOV 

1 8~m8 ~ ~m o~hH 
MOV ~rRL~pc~ P) 
MOV 

12 0 5564 , F746 o 2407 Mav ~c2t6;;,::(~Pl 

t g~~M 
o 3146 g 2252 MOV f:.BA~-(SP~ mm o~~m MOV nCRL A,-~ P) 

MOV ~c~tts!::(~P) 8 0 5614 012746 o 2347 ~iOV 
7 

°r62O 
012746 mm ~ov #FMT3 C(SPl 

~ 8 m~ mm MOV 
MOV sP~o SP) 

4 o 563 104014 E"T C$~NTR 
4 005634 g8m~ 000024 ADD #24,SP 
7 005640 RTS PC 

475 
476 
477 

~FORMlT STAT~ENT S 

m 

°r642 
0528 :~ 055045 022462 FMTI • ASCII IOTOZ2U: tZ2U: >Z21 

483 o 5663 022524 ~33617 FMTl • ASCll, 1%1%06%1%011 

t3~ P 66 052845 ~m~l 
p 45 FMT~ .Asell 

111=I,n'E ERRtTt061 
o ~!~g 85a ~~ 2~\~S F.T • A SCIT 

86 FMT .AseIZ I>T006\T%06>T.06\NI 
481 4 445 52101 4 44 FMT3 • ASCIZ IHAT ERR n%06\n06~nO~~nOHNI 
488 006013 045 8~~m mm m~ • ASCI? 1 tT \06%1\06 U\Tt06 \1\06 ON 1 

~~~ ~~~88~ mm :UtH /.n06%TtnNI 
C 4 445 FMT6 ~;~;~~~~t~~t~2~~:t~~~;{06\TI 49 

o 6i41 04 7~ l§ mm mm FMT7 .ASCIZ 
49 FMT7 .ASCIZ l'OltNtT'A - lTtNI 



007466 

007466 

007466 

007466 
007466 0000n5 

00r7O mm 08 m 3 476 
007500 000001 

38m, 
007502 

007502 

ASSEMBLV ROUTINES HACV11 
CZRLEB. Pll 3J-NOV-18 18:28 

550 8m8~ Hl 000037 

~~ mm mm 554 007510 
55~ 88t~i~ 060650 

~§7 mm 8oH28 558 

m gg~~~~ 3888~~ m o 75 6 mM 007530 

~gl mm mgS8 565 007536 

mu~ m °r54O 8 ~m 568 
569 754S mm m 8~m o 7554 
573 

Qf558 888~8o 574 8 m2 575 g8go8~ 576 o 7564 
577 

8~m8 888m 578 
579 7572 hun m g~m 
582 007600 
583 
584 g8m~ m o 076~ 2 
587 
588 007602 
589 

Hi 
8~m~ 000001 
o 7604 012354 

017606 
59 
594 m 
597 

007606 

598 007606 m 007606 

30A(1052) 30-NOV-78 18:42 PAGE 1-13 

30H1052) 

ERROR MESSAGES 

~~m :um 
V.T9g' .ASCIl 
VM' : .ASC Z 
fMTl A: • Ashz 
FMTlOB' • ASCIZ 

mt2l :mn mm: :~~m 
mtu: :mn 
fMT 4C: .ASCIZ 
PMT 48: .ASCIZ mm: :mH 
F.TS: • ASCIZ 
FMTtI: .ASCIZ 

PMTS A: • ASCIZ 
VHTS B: • ASCIZ mm: :mn mm: :um mm: :mH 
PMTS5' .ASCH 

.EVEN 

END.OD 

BGNMOD HPTCODE 

BGNHW 
.WORD 

• WORD 
.WORD 
• WORD 
.WORD 
.WORD 

m~r3' 
ENOMOD 

• SBTTL SOFTOIRE 

BGNMOD SPTCODE 

LIOO13-LSHW/2 

174400 m 
0 
1 

PARA~ETERS 

30-NOV-78 1 B: 42 PAGE 1-14 
SOFTWARE PAR~METEPS 

BGNSW 
.WORD tlOO14-LSSw/2 

LIMIT: • WORD j ERL~T: .WOQO 
SELMT: .WORD 3 
DALMT: .WORD fe888: SKLMT: • WORD 
TVI~T: .WORD 120. 
CMRD, .wORD 24. mm: .. WORD 

o WORD i! 
T.M~B: • WORD 1280. 
T.M~H: .WORD 100 
T.MNH: .WORD 0 
T.~XC: .WORD '/7 ~oc 
T.MNC: • WORD n 
T. MXS: .WORD 39. 
T. MNS: .WORD " T.DCK: .WORD i 
T. DRP: .WDRD 1 
T. MNB: • WORD 10. f;~m .WORD 

• WORD 0 
DRLMT: .WORD 8 toROF : • WORD 

.RAN: • WORD 1 
T.PAT: .WORD i T. SLT: • WOPD 
T.CLT: • WORD 178. 
T.AUT: .WORD 0 
T.STIP: • WORD r 
T.IICK: .WORD 1 
T.DCD: .WORD 10. 

ENDSW 
L10014: 

E NV_OD 

BGN.OD DSPCODE 

01 SP nCH I .WORD 
.WORD Tl 

E"O"Oo 

• S~TTL STATISTIC CODE 

BGN.OD RPYCODf. 

BGNRPT 

P R I NT S 'F"TS1 

;BUS WDRESS 
;VECTOR FOR 1ST RL CONTROLLER 

;RETRV LIMIT 
;ERROR LIMIT 
;SEEK ERROR LIMIT 

%D6%NI 

;DATA KFER LIMIT (*(10*3» (BITS) 

i~i~~ ~~~~~VAL BETWI STATISTICAL REPORT 
;COMPARE ON READ 
;ERRORS TO REPORT ON DATA COMPAPE 
;CHANGE OTHER PARAMETERS 
;"AXIMUM R/W TRANSFER RUF~ER 
;MAXIWU~ HEAD SELECT 
;MINIMU~ HEAD SELECT 
;MAXIMUM CVLINDER 
;MINIMUM CYLINDER 
;MAU~UM SECTOR 
;MINIMU. SECTOR 
;DATA DUMP ON DATA CHECK ERROR 
;DROP ON LI~IT REACHED 
;MI'I~UM BUFFER TRANSFER ~I7.E 
;SOfT ERROR LIMIT 
;DROP DRIVE ON PERFORMANCE REACHED 

;a~lgEoNE~o~L~aMIT 
;RANDOM SELECT OF PATTERNS 
,ONLY ONE PATTERN 4 = WORST CASE 

lmM~6~VE~m~ ON DCK DUMP 
;AUTO ON START UP 
,RESTRICT BUFFER SIZE 
,DO WR I TE CHECK 

;PRINT STATISTICAL HEADER 

SEQ 0048 

SEQ 0049 



ASSEMBLV ROUTINES MICYlI 30H1052) 30-NOY-7S le:42 PIGE 1-15 SEQ ao 50 CZRLEB.Pll 3D-NOV-78 18:28 STAn STIC CODE 

!II 
00160~ 81P~~ 88m I ~ov ~FMTS 1~-( Sp) 

~ov ~h;~s ) nUh n4~~~ 
MOY 
E~T CS~NTS 

062 6 OQOOO4 100 #4, SP 

~t 001626 010446 MOV R4,-( SP) ,SAVE PRESENT VALliE OF P4 

00163ii 812704 8am~ MOV g~m:~p4 ,SURT OF DRIVE BUFFEP 
606 mw 85764 IS: TST !IS THERE A DRIVE? 

~~~ 1402 BEQ 2$ NO, GET NEXT ONE 

6 9 o a 76 42 004731 011610 JSP PC,PEPORT ;TYPE OUT SUMMARY 

m mm mm 892m 2S: ~DD ~~~mo~6~4 mXMRm? up 
613 001656 001366 8NE IS ;NO, TRY NEXT 

III 001660 '12604 MOY (SP)+,R4 ,RE STORE R 4 

U mm ENORPT 

h~ 
LI0015: 

104025 EMT CSRPT 

007664 ENDMon 

m .SBTTL INITIALIZATION CODE 

m 007664 BGN~OD INITCODE ;START OF INITIALIZE CODE 

m 007664 8GHINJT 
627 

6i8 8~m~ 
SFTPRI m8~RO ,PRIORITY TO SEVE" 

n~m 00034' MaY 

L~ EMT CSSP I 
o 767 8RESET 

p~ 
007672 104033 EMT CSRESET 

d 
63 

1'" 
OU5037 000050 CLP OPFLG 

q o 1700 man amn CL~ INCALL 

8 ma CLP STFtG 
6~ CLR CNTFLG ;CLEAR CaNT 
636 o 7714 READEr ~EF. PWR 

m ~ ~m mm 000034 HOV #EF. PWR,RO 
~~tO~PLE~~REFG 3S 

m o h24 ~g~P~ 
Bce 3S 

OOW 6 INC PWRFLG ;INDICATE POWER FAIL 

U~ mm ~OV #!RB~F'R4 

64 AU2g~ 8~ lU 11S: mR e :tiR!JT 
g42 mm p446 BEQ 13 ~ 

43 3 2~88 888m ~ov DR ~L(§4),RO 
644 SIS #20 ,P 

ASSEMBLY ROUTINES MACY11 30HI052) 30-NOV-78 18:42 PAGE 1-16 
CZRLEA.Pll 30-NOV-78 18:28 INITIALIZATION CODE SEQ 0051 

645 mm mm 888m ~ov ,g6~DH(R4) 
64~ MOY 

US nH~j mm nOOOOl QOOI04 12$: BIT ;a~6CS(R4) 
8NE 

649 77~6 WAITMS :1 • 

m 
012700 000012 MOV 10. ~RO sum 6gm6 

E~T CrT 
o 136; 

DEC R 
B~E t S 

652 
653 mm 8~~m mm 002126 MOV ~NOPW~~WHY 
654 JSR 

m 0137 J~P 
B~DRD V 

657 n10026 004537 021136 15S. JSR R5,ISDRST 



mm~~1~OUTI~~~NOV_1B mw 3~A(1052) I Nl~imznlOhB~~~E PAGE 2 SEQ 0052 

g59 o 100 ~2 004531 

iiim 
JSR ~~~mmJ 

m~u 
elP 

6~~ gi~ 4~ CLP 
RFTRVr4j 66 o 1 4~ 005 64 o 016 eLF DOWC~ R4 

663 8t 5 mm 8 om 

CLR RTVPE R4 
664 CLR RSEEr R4 
665 o ~2 13$: ADD HRPO +2, R4 
666 n ~~ mm 

ASLA 

267 
Bec mCL~ 002264 TST 

6~8 BEQ n o 8 J& CLKON 

HI 8 iii! mm 000001 MOV ng PO 
E~T ~ ~WON 
REQTI~ 

Hi 8 0 08 gO 48 4, 
EMT C~REQTIM 

o g 1 mm ~OV ~g~~FTIM ~81h m JMP 
ICONTINUE FRO~ CONSOLE? 8 01~~ READEF #F.F.CONTINUE 

U~ 012100 000036 HOV IF.CONTINUE,HO 

mm 104050 ~~tOHPLE~ RF.FG 1~ INO, CONTINUE WI INIT CODE 

F) 103004 Bce IS 

~H mm g3m~ mm INC mFLG 
,YES SET CONT FLAG, GO TO END OF INIT 

JMP 

67Z 010140 aD 45 31 mm 1$: JSP R5 CLEAR ICLEAR ALL ijRIVE BUFFERS 

ih mw mm ~ov Hhm~tm~ !PR~ME RANp,OM GENEHATOR mh MOV 
,CLEAR PUGS 683 010160 8~ 2100 002150 H~DAT! MOV ~CNTLRl' RO 

684 mm CLR PO 1+ iMASS CLEAR 665 g ~m ~o 2 30 4 CMP R(~ STFLG+2 
686 BNE COAT I 
687 

SIjm 02Sgs6 MOV gDRBUF,R4 ISETUP UP DRIVE BUffER POINTEP 
6~8 mm ar ~~ 

MOV R SEC¥, R~ ;SETUP HAD SECTOR POINTER 
~98 MOV L~lINI ,R IGET NUMBER OF UNITS 

m 
!II!!! &5si~i 

o ~2 4 ~nv ~i. ,UUT mn ~~¥mE CLR 
693 88IS B: TST P3 ;ANV P-TABLES LEFT? 
694 ~EQ END m~G~ ~~TmE 695 

H2U 
GPHARD PI, PO 

m m&~g ~g~ t~f~~PD 
01oL6 BNCO~PLETE 12$ 

Hi mm mm BCC 

l~~rB~SR ;GET CSR 

81~m 
MOV 

~9 MOV PO +,8 EC ;GET VECTOR 

693 010240 812031 g ~IU ~OV RO +~BPRIOR ;GET 8PRIOP 

o t8~~~ 
11037 ~OV C~~ ~1 ORSEL !g~Tw~RIX~E CSR 1 YET? ~h o02iso TST 

8 0 56 
BSI~~~ B~E 25 ;YES,THEN SEE IF IT'S IT 

103 013 3 002164 °sT6 
MOV ~m~~fJ~mRl j~~~~A~~I~H'~C~~~ ~~~Tl m 818m mm mm 8 n~ ~ov 
MOV aVEC,VECTl 

ASSEMBLY ROUTINES MACVll 30 A (1 OS 2) 30-NOV-1S 18:42 PAGE 2-1 
CZRLEB. Pl1 30-NOV-18 18:28 INITIALTZATION C[lPE SEQ 0053 

m 010300 823731 002160 002150 2S: CMF BCSP,CNTLRI ;rs THIS CSR CNTLPl? 
010306 01012 RHE 5~ INO,GO CHECY AGAINST ~2 m mm m~~~ ~02162 002222 CMP rgEC, VECT! lIS VECTOR PROPER? 

SNE tR~F1('EMPI 1~¥~s;EGg~'R~~r~~/FIRST BUFFER m 01&320 
gHsh g~m8 002200 '-lOV 

JSP Sfl INF IFILL RUFFER Blom o8m~ BP 11 IGO GET NEXT P-TABLE 
113 002152 5$: TST CN LR2 ;.AVE WE GOT eSR ~2 YET? m mm gO l~ 15 002222 

RNE 
StCT 1, RCSR fl~SfHl~E~~etd~Ss~~~ ~~AE~¥lRIT ~Mj 002160 CMP 

116 PEQ ~~h,CNTLR2 IIrso, DON'T ALLOW IT m 810356 mm mm °8~152 MOV ;MAKE THIS ONE CSR 2 

01m6 8m MOV mi6~;m0P2 ISETUP SECOND VECTOR 
MOV 

F~ U0314 ~2 373 7 002160 00ns2 6$: CMP r6SP ,CNTLR2 ;IS TRIS CSR ! 27 8m mm RNE $~R~sWy~LH~iED~~~~E~LV~~T6R 1~ 002162 002224 CMP BV~C, HCT2 
123 010412 00101~ RNF 1O~ ;NO, GO REPORT ERROR m mm gm36 O~2224 ~~2222 ~MP Vb" T2, VECTl ;IS VECTOR OF FIRST EQUAL TO 

~~~ h~F2(TEMPl ;VECTOR OF SECOND~ YES REPORT ERliOR 
126 010424 082131 002210 002200 IOTijER CNTLR/OTHE RUFFER 

Hi mm R mz 011460 JSR P5 FI INf ILOAD BUfFER 
BP Ha. ~ ILLEG,ERRlO 

P~FXT 
10 $: FRRDF ;RAO P-TARLF. 

Hi 
mw 104462 TRAP 

000240 .WORD IW ODE 

310m mm .WORD !LUG 

o 184S0 
.WOPD EPPlG 

nO ~C 6 4 000104 iW CLR DCS(R4J 
73 °W54 OO52M INC RI ;POINT TO NEXT m 8m m~ DEC ~~2.,R2 m~~ liRH"hCTDR 000040 ADP FILE 
134 010464 000654 BR g ;00 WHILE 
135 m 010466 END: r U mm °r137 mm 880m MOV ~117770,SVSMSK ISETUP FOP olGHT nRIVE~ 

g5~m 
C-P UHT,tt4 l~~~E t~~~ ~~~~ IS O~AY BGT 2~ 

742 010S04 000004 mm BIS r,a~~wSK ;SET6p FOR FOUR DRIVES m °i0512 &237f 
002214 CMP I~ORE T~AN TWO 

3 sm ~m ~ OCT ~~ SV SMsr j~~i'Ffi~'5H~K8~ TWO 745 000002 002132 RIS 
146 

°f530 
2S: READH #d. START ISTART COMM_NO m R gm mm 000040 ~OV #F.F.START,RO 

F"T C~ PEFr. o 536 BHCO~PlETF RESTART INO, Cijt RESTART 

Hl mm mm 8CC RESTART 
002302 INC ST~LG ;SET STAPT INOICATOR 

15 010544 005131 002304 RESTART: TST CHTnG ;CONTINUING 

~~~ 
0105S0 001026 BNE 3~ ;VES r.o TO 3t; 
010S52 005037 002144 CLR WRINIT ICLEAR THE WRITE INIT FLAG 

§~ 
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~u mlH 6~~m E~T C~SVEC 
000010 ADD #~~6 SP mm SETPRI IPRIORITV TO SEVEN 

U mm OO~340 MOV #340 fi PO 
EMT C5SP I 

m mm 032777 000200 171014 B: BIT #CROY, ~CNTLR1 ;WAIT FOR CONTROLLER TO FINISH mm 000100 171004 m 3hTEN'~CNTLRl iCLEAR INTERRUPT IF PENDING 
844 011144 CLPV~C ECT1 IRELEASE V~CTOR OF FIRST CONTROLLER 

~1~ 8HW mm 002222 ~OV mHtRO EMT 

816 011152 005131 002152 TST CNTLR2 ;TWO CONTROLLERS 
841 011156 001412 BEQ 3$ INO m 011160 032777 000200 170764 2S: BIT ~CROy,.CNTLR2 ;WAIT FOR OTHER CONTROLLER TO FINI SH 
850 T1~8 3Hm BEQ s 

ICLEAR OUT INT~RRUPT ENABLE 
3~~ 

000100 170754 BIC qINTEN, ~CNTLR2 
g ih6 CLRVEC ECT3 ;YES, W~LL RELEASE IT"S VECTOR 

bl 01120~ mm 002224 ~OV VECT tRO 
EMT CSCVE 

~~4 011204 mm mm 3$: CLR INCALL 
85~ 

0112f 
CLR OOCALL 

m 8m 3 CLPVEC EPRVEC mm 002315 MOV EPRVEC, RO 
EMT CSCVEC 

85B 011222 mw 002264 TST SVSCL~ 

n~ 011226 BEQ 4$ 
011230 CLKOff ~~) 011230 104035 EMT CSKWOH 

m mm 4$: BRESET ;THIS IS FOR LSI-II CPU"S 

r) 104033 EMT CSRESET 
64 011234 ENOCLN 

U mm LI0017: 
104012 EMT CSCLEAN 

m 011236 ENO~OD 

86R 
8~9 011236 BGNMOD ADDCODE 

u~ 011236 BGNAU 

87 011236 012704 mm MOV #DRBUf, R4 ; START OF DRIVE BUFfERS 

374 8im~ mm MOV #1,R1 ;MASK TO fIND DRIVE 
75 MOV ~8,R2 ;SAVE W~IC~ TO FIND 

876 IS: TST ;THIS ONE 

m 01125 o~~m BEQ 75 ,YES 

mm 000124 ADD ftPRPOS+2,R4 IHEn m 88ma ASL ~6 ;NE,(T MASK 
DEC 

ASSEMBLY ROUTINES MACVII 30A(1052) 30-NOY-78 18:47 PAGE 2-5 
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BS1 mm mm BP IS 
B82 002130 2S: B 158 Rl,DRUT ;TNSEPT IN DRIVE UNDER TEST 
8~3 ~lim 010~00 

GPHARD B'~6 !j! MOV 

ot1276 
to 4· 42 EMT CS~PHRO 

10 01 MOV RO P1 m mm smS3 888m ~ov ~~~~~Sr;~~4 ) MOY ;SETUP TO CLEAR STATS 
886 &Hm mm ASR PO 
BS7 45: CLR (R4)+ 
888 mUg mm DEC ~~ m SHE 

01132 55: m mm nmo: ,~} 104054 EMT C5AU 

94 011322 ENO_OO 
R95 
895 011322 BGNMOO [JROPCOOE 
897 
898 
899 

011322 BG"OU 

§8~ 011322 sum 002326 TST INCALt mm BHE ~BRPUF'R4 m 025056 ~OV 

8g1T 

2S: TST RO 
904 011336 SEQ h8 905 sum DEC 
906 M~ ~ 000124 ADO ~PRPOS+2,R4 
907 BP 2~ m 011350 mm mm 002126 is: vOV g~;g6~~~v m mm JSP 

3~: 
912 

~tl mm m8~1: 13! 011362 104055 EMT C~DU 

+ 011364 E"D~OO 
9 7 
918 • S8TTt r.tOBAL SUBROUTINES 

91~ 92 011364 BGN.OO GLASUR 
92 
92 TT 812m OOO~10 SF.TWC': MOV #B. R1 

9~3 nn m ~~ MOV #DR~UF R2 
9 4 8H38~ ~0~t04 1 S: CMP ~~S P4~,Dr.S(P2) 
Q 5 RNE 
926 011404 

UHh &88m ~ov R4 fiOOWCK(R2) §F mm 2$: ADD fff POS+2,R2 
DEC 

Q 9 B~F g 



ASSEMBLY ROUTINES MACYlI 30A(1052) 30-NOV-78 18:42 PAGE 2-6 SEQ 0058 eZRLER. P11 30-NOV-78 18:28 GWBAL SlIAROUTINfS 

m 011420 000205 RTS R~ 

mm mm 8~~m 
CLRweK: MOV ~h~fi~ R2 MOV 

934 826482 C 104 000104 1$: CMP eS(R4S,DCS(R2) 

m mHO 8NE ~8WCK~R ) 

o 114 5~ gmg~ 88m~ 2S: ~\ig #PRPO +LR2 

~~f 805m DEC R1 mm nNE ~~ 94 o8b5 PTS 
04 

m ;ROUTINE TO FILL BUFFERS WITH INFO m 011460 013764 mus °8g18~ FILINF: MOV m~E&~m~~(R4) SET DRIVE SELECT BITS 
946 011466 013764 MOV SET CSR 

34l HlH4 mm mm 80 lto ~8~ TF."P~f89A~RH sp R/W BUFp~ 
~~ l~T CPT R S TUP ~AD S C OR POINTER 

94 
01 5J 

TST DO WE UTOSIZE? 
950 001460 BEQ 1~ NO, SKIP 

in gll~~3 005037 002300 
mVEC 

TRPF~G mm T6R~~TtliA¥RAP ERRV Cf UTRPHAN,#340 

III 
o 1520 012146 000340 MOV #340 - SP) 

°W 24 °B746 mm ~OV lTRP~AN,-~SP) 
8m ~ ~46 ~ov RRVECr.-( P) 

~ov 
011540 o 40~~ EMT ~~§vf~ ) 
011542 

8Sm~ °800iO 
ADD 

fO fP 54 nm!~ 8 ~\ 8 TST od R4) 
955 

811556 
TST RPFLG lOIn TRAP OCCUR 

m oHm BNE 3~ lVES IGNORE DRIVE 
011560 000106 HOV gR5ijL~34) ,RO ;YES, FIND OUT IF DRIVE 

m 8m~3 816m mm m Ra,~6CS~R41 ,HAS DRIVE READY POSTED 

960 mm 832714 000104 BIT ~1,aDCS R4 ITS DRIVE READY HIGH? 
961 01021 SHE ~ ;YES, CflECK NEXT 

~B 011604 3S: PRINTF ijFRMTI6,DCS(R4),(R,ORSEL+l(R4» 
9 011604 O~ 50 46 CLR -(SP) 
9 mm mm g~8m BJSR ORSEL+rR4~~~SP) q MOV DCS( R4 ,-! 
7 011616 o 6650 MOV #FRMT1 ~- SP 
j mm 8F74~ o 0003 MOV 

MOV ~h;~SP 
4 6~~ E"T c1hTF 
4 011632 ed~ 6 000010 ADD # 0, SP 

g~ mm mm mm DEC UUT ;ONE LESS DRIVE NOW 
966 CLH DCS(P4) lTAKE DRIVE OUT OF BUFFER 
967 011646 H: CLRVEC ERRVEC ;RELEASE THE VECTOR 

m mm wm 002316 MOV ERRVEC,RO 
EMT CSCVEC 

006205 
000124 1$: ADD #PRPOS+2,R4 lUPDATE POINTER 

969 011660 RTS R~ 

~~~E~~~~1~OUTI~~~NOV_78 YACYll 30A(052) 30-NOV-78 18: 42 PAGE 2-7 
1R:2ij GLOPAL SUAROUTI NES SEQ 0059 

97~ mm 28ilW 01H62 TRPHAN: INC TRPHA" 
97 RTl 
97 
973 lROUTINE TO PRINT STATISTICAL REPORT OF DRIVE(S) m 011670 REPORT: m 011670 PRINTS #FMT1,aTI~E,HOUR,.INUTE,SECOND,#MRLCS,DCS(R4),#DRNM,(R,DRSEL+1(R4) 

"I °W 7O 
005046 CLR -~SPl n o 672 mm Gr~n7 B ISB o SE +1!R4),(SP) o 676 o :l 34 ~OV 

13 011702 816m o 010 ~ "OV ~m~~i,:Hp) 

U o 117i6 ~OV #"RLCS,-~sPl 8m ~ sUm 88m~ MOV SECOND,- SP 
MOV ~mT~fsW 

III 
011722 013146 002246 MOV mm 8i 2746 082330 MOV :mf::ml o m~ 8 8m ~av 

~ov ~P~o(SP) 011142 010600 MDV mm mm E~T ~~~NTS 
000024 ADD 24,SP 

979 011752 mm 00007Q TST OPHOU~(R4) ;00 '~E HAVE ANY DROPPED TIPE 
9BO 011756 PEQ IS ;NO, THEN PRINT RONNING m 011760 P PINTS !~~l~IA,(B,OPHOUR(R4»'(B,npMTN(R4» q 011760 005046 CLR 

9 sum mm 000071 AISR OP"IN(R4),(SP) 
B CLP -pP~ 8 011770 156416 000070 BI SA o HO R(R41~(SP) 
7 

m~8~ 
012746 m8~~ Mav gFMTfBs- P) 

~ mm MOV 3,- SP 
MOV ~~f~TS II 012 06 e~4~6~ EMT mm ryOg410 

000010 ADO #10, SP 

9~4 BR 2~ 

98~ 012016 lSI PRINTS ~FMTSIA 

!ll 
o 1~0 16 012746 838m MOV {MTPAS-(SP) 

~i ~ ~2 mm yov 
12 38 

MOV s~,po SP 

A~m~ EMT C~~NTS 
o t~ 32 

000004 ADD #4,S? 

8 ~jg 2S: 

r" 
PRINTS #FMTS2 r#CARTrSERN.2I R4),SERNM1(R4) 

01 36 016446 

88~m 
"'OV SEPNM~ R4i'- SPI 

~ 81381~ ~Bm 
MOV SERN" 84 - SP 
MOV ICART -IS ~ 

7 01 052 12746 8gog~: MOV pMTS~6-(S ) 
6 8 056 !U 4g Mav ~hif,S ) 11·!~!; 4~ ~6 MOV 

E~T ~f~N~~ 4 01 66 062 06 000012 ADD 
9 012072 PRINTS ffPM~U A, S~CNT( R4), S~C~Tl (R4 ), RxeR3 (R4), RXFR2(P4),R XFRl( P 4) 

(12) 012072 016446 OOOOn2 MOV RHP R~),-(SP) 



SEQ 0060 

PA GE 2-9 
SEQ 0061 

m 
qq~ 

012354 END-OD 
999 • SBTTL PROGRA~ MAIN LOOP 

l~g~ H2354 BGNTST 
;~AIN PROGRA~ LOOP 1 03 ;PROGRA" WILL RANDOMLV PICK ONE or T~E DRIVES TO 

i88~ ;bERFOR~ AN OPERATbOU. W\, wItt ALWAVS PICK O~F OF FOUR 
; R EIG T DRIVES, HE OR WO CONTROLLERS) "DRUT" ~ILL BE lr6 ;CHECKED TO SEE I DRIVE TS ON SVSTEM_ ONCE DRIVE IS PInED I 07 ;THEN A FUNCTION WILL ~E SELECTED RANDO"LV rop THAT 

2~ ;DRIVE. FUNCTIONS OF CONTRgLLEP RESf.T~ GET STATUS~ S/jEKf READ, WRITE 
1010 ~~~L~E¥Ep~mm~~ ~WT~MND~m. WILL AVE IT"S Ow R UT NE 

i~H 012354 mm 002144 .TEST: TST WPINIT ;SEE IF WRITE INIT TN PROGRESS f 13 012360 SEQ l~lS ;JUMP aVER IF NOT INIT FROM PwR FAIL 14 012362 8B78f mm MOV mM;~f4 ;vup - RESET R4 POINTER 

'r 
sm~~ 0g5h7 

~OV lAND THE DRIVE POINTER FOR INIT He STFtG ;FAKE OUT THE START FLAG 0123 6 o 0410 RR 1 ~$ ;ANO CONTINUE WITH THE WRITE CODE 

il~ 012400 
01f8 4 82aw 16B: "OV :rR~yF,R4 ; GET OPIVE RUEHRS 012404 .OV '~ASI< t h 012410 8f I3~ 0~2 4a ~ov P4~W'HNIT ;COPV .4 

gl~1H mm 8 ms MaY R1,WRPOS ;AND RI paI~TERS 165: BITB N~ORUT ;DRIVE UNDER TEST 1024 01 424 001444 BEQ 'NO 

m~ mm mm 888~88 S88i8l MOV ~2~~ ~DCS(R4~ ,CREeK IF DRIVE THERE BIS DRS.[ R4),~D S(04) 1028 012442 012700 000 0 m; MoV #c., R : STALL 

iSH o 1~446 mm DEC RO 21m RNF P~OY'@DCS(R4) 000001 000I~ 4 BIT 

tm 
012460 001006 BNE 45 

mm 3~~m mm ~O 2126 MOV .DNPDV~WHV 
JSR ~~~DRO V 103i 012474 o 0420 BR mq mm S3~m 8~6m 14S: JSR ~~fmm) ;r.o GET BAD S,CTORS CLR 

tOaD 012506 005064 o g076 Cl.F DrwcK{R41 
81~m g8~JU 88 H3 rLP RSEEK R4 t81l TST WRTPG R4 ;SEE IF WRITE IN PROr.RESS FLG SEt 8MH o 1 03 BNE 

mLG ;VUP - RE-INIT THIS DRIVE iO 44 005737 002302 TST im 012530 001402 BFQ 1 ~ S 

mm 995: lQ48 DO 4537 021312 JSR R~, ~RPACK im 012536 067704 000124 15S: ADD ~PRPOS.2,R4 ;NFXT DRIVE 



ASSEMBLY ROUTINES "ACVII 301(1052) 30-NOV-78 18:42 PlGE 2-10 
CZRLEB.Pll 10-NOY-78 18:28 pqOGRA" MAIN LOOP 

OlO!37 082}44 
m~~l C 2 46 

125: 

MAIN: 
PEROTH: 
lS: 

2$' 

5S: 

MOY 
ASL mB 

CLR 
&Mm 
MY 
MOY 
~~¥ 
~~¥PRI m 
JSR 
MOV m 
TST 
eEQ 
ASL 
DEC 
BR 
TSTB 
B~r 

FRRSF 
TRAP 
.~ORO 
.WORD 
J'IP 
BITB 
REQ 

E NDOFPROGRA'I 

~h2RUT 

5~2~~TF~~EPB8~I'~~NP~fA~Altso 
~28N~ti FOR NUT ONE 
,CLEAR WRITE INIT FLC ••• ALL 

,PRIORITY TO ZERO 

'WE NOW HAVE A DRIVEL CHECK TO SEE IF IT'S CONTROLLER 
SIS FREE REFORE WE Gu ANY FURTHER 

6$: 

lSI 

JSR 
C~P 

~H 
DORPT 
E"T 
MOY 
MOY m 
BEQ 

R~ GETSYS 
lNhRVAL,TYINT 
I~TERVlL 

RPRPOS+2,R4 

dIT7,@DCS(R4) 
MAU 
~n~6,8DCS(R4) 

l~~~f.P~5S~~INtl~~pgkTSYSTEM 
I~P§,P~¥~~¥·r~¥~~ileNOVER 
IPRINT STATISTICAL REPORT 

'GET START OF ORIVE BUFFERS 
;~F.§KRt~ogM~~vMACK (LUN) 
~D~ WE HAVE BUFFER FOR THAl DRIVE 
;YES, GO CHEC~ IT"S CONTRO LER 

;SOFT REAC~ED? 

;DRIVE ERROR REACHED? 

;CHEer LIMITS OF ERRORS/OPERATIONS 

SEQ 0062 

DONE 

SEQ 0063 



SEQ 0064 

m~ 013222 832164 OOCOO1 0000 56 GETFNC, BIT g~KDON,PRFLGS(R4) ; SEEK NEED TO BE VERIFIED? 

p~~ 013210 01402 BEQ ; NO, CONT I NUE 
013232 000137 013712 JMP RDHFNC IGO VERIFY SEEK 

1M 

nr mm mm 007554 ~s: m T.STA ;DO WF WISH TO DROP ON OPR LI~ITS 

ml 
9B$ , NO 

013244 026437 000000 007514 CMP SKCNT(R4),SKLMT )PAST THF. SEEK LIMIT?? 

sum mm tk~ Q8~ l~~f ~~i~ Ggu~¥ST mm RX R~!Rll,RS ADP WXFR R ,R ;ADn IN WRITE COUNT 

tm un~~ nun 
C~P RO DALMT ;LIMIT REACHED?? 
BW 988 INO, THEN GO TEST 

mm 002126 MOV #s P~"T~W"Y 

013384 
JSP ~it~ DR ;OROP THE DRIVE 

0137 JMP ;GO FOR ANOTHER DRIVE 

un n13310 004537 021214 98$: JSR R5,PA"D ;GET FUNCTION~ LEGAL FUNCTIONS 
;ARE: ~ IWRIT CHECK) 

1174 ; : GET TATUS) 

lH~ i i ~ ~~E~lAOER) 

IHg 
; : 5 WRITE) 

l~ ~:76AR~E~8? LEC,IT 
013314 OlP02 mm ~!DV ~~~~~i§~R2 ~r.~T IT 

iB~ 013320 

~N~~ 
BIC ;~ASK TO 0-7 

8t~m eNE t1 IlF 0, "AKE t 

11
83 

INC I 84 o 3330 000007 6$: C~P #7,R2 lIS IT 7? 
85 81iW U~M 

BNE H nF 7, ~AKE 6 

113~ DEC 

8 33:g 
5$: ISL \g~I~6 ~fi~~TI~~)ROUTINE 1188 017470 J~P .UST(R2) 

tm .S81TL ROUTI NF TO SETUP AND ISSUE GET STATUS 

w~ ;WE GFT HERE 8Y FALtING THRU "LIST" WIT~ A RANDOM FUNCTION OF 2. 

~% 013346 ~12764 0~080 4 gggg:a GSTFNC: MOV :g~~~f:~~~~~~~) \~~~DG~~ITsI~TggM~AND WORD 
f96 013354 m~1 o C 03 ~ov 

97 013362 o 4052 JMP ISSUE ;GO ISS"E FUNCTION 

l!n • SPTTL ROUTINE TO SETUP AND ISSUE REB FUNCTiON 

hU IWE GET HERE RY FALLING THRU "LIST" WITH A RANDOM FUNCTION OF 3. 
;WE WILL CALL "RA"D" FOR A "E~ DISK ADDRESS TO SE!K 
;TO. ANY TRACK BUT LAST IS LEGAL. WE WILL ALSO INCREMENT 

nu 
lIT'S SEEK COUNT 

mm a8im OC~114 S~FNC: TST RSEFK(R4) ;TRVING TO RECOVER 
REQ 9RS ~NQ, CONTINUE 

ASSEMBLY ROUTINES MACVll 30H 1052) 30-tIOV-78 18:42 PAGE 2-13 
CZRLER. Pll 30-NOV-78 18:28 ROUT! NE TO SETUP A NO ISSUE srEK FUNCTION SEQ 0065 

1208 gum 016401 888m "1DY ~m~~m!fi~l VES SET UP FOR RESEEK 
r0 9 016402 MOV TO CVLINPER glHB mm m188 PIC m&~~; ~EAO SET I~ L_TER 

lm 
SIC 

Ob416 SP 4~ ~KIP RANDD~ PART 004537 021214 98$: JSR RS RA 110 GET A RANDO" ~"M8ER 
nm~~ mm 6~m~ MOV ~~~U~~R~2 l~h 81343 

PIC LEIVE CYL AND HEAD 
820264 o 0122 c~p ~t~PRP6S(R4) ON HAT TRAC~ ALREADY 013436 v1002 RNF NO, CONTINUE 



mm 
0004~2 

n~~b~ 
03i764 
001402 mm 
°tO~64 
a~6(H 

MACV11 30A(10~2) 30-NOV-7B 18:42 PAGE 3 
18:28 ROUTINE TO SFTOP AND ISSUE SEEK FUNCTION 

013222 

177677 
007'534 

007534 
000100 
007534 

000012 

000200 

007536 

rOOOl2 

100000 

mm 
mm 
007530 

007530 

000100 

000100 

888m 
°20~66 
8~S~g~ 

007536 

000050 

007532 

Donn 
000122 

000122 

000044 

90 S: 

915: 

93$: 

JMP 
CLR 
MOV 
BIC 
CMP 
BNF 
MOV 
AR 
BIC 
CMP 
BHIS 
INC 
CMP 
AEQ 
ASR 
ADD 
BR ms 
INC 
m 
ASL 
BIC 
VR 
MOV 
BIC 

MOV 
MOV 
BIS 
C~P 
~NE 
TST 
RNE 
BIC 
BR §W RIS 

,VES, DDN'T RESEEK 

lt~~h ONLV HEAD 
,MIN AND MAX CYLINDERS THE SAME 
'~O* ,B~¢~i~ ~~DM:j'~ tN LIMITS 
!G& ~LCULAT~ DIEF ANO SEEX 
,STRIP OUT H.S. BIT 
,IS ADDRESS LESS/EQUAL THAN MAX 
,VES, CHECK LOW E~D 

5jA~~ f6 A~~EC~B~'z~~~IN 
,GO BACK AND CHEcr AGAIN 
,IS "IN GREATER/EQUAL THAN ADDRESS 
,VES, CALCULATE DIH AND SEEk 

lCALC(ILATE THE DIffERENCE WORn AND STORE IT IN RDA 

4S: 

H: 

sup 
BPt 
NEG 
8R 
AIS 
BIS 
BIT 
AF.Q 
AIS 
HOV 
HOV 
~OV 
JHP 

,SUBTRACT PRESENT ERO~ NEXT 
,If POSITIVE qESULT GO TO 1~ 
,NEG RESULT, NEGATE IT 
,GO SET DIRECTION OUT 
lBI~~~~I2VTOUT' MAPKER 
,WHICH SURfACE SELECTED? 
i48~toAH~~T3~EAO BIT 
,MOVE DIFfERENCE WORD TO OA 
ILOAD DIfFERENCE WORD 
ILOAD SEH 

ASSEMBLV ROUTINES NACV11 301(1052) 30-NOV-78 18:42 PAGE 3-1 
CIRLEB.Pll 3C-NOV-7B 18:28 ROUTINE TO SETUP AND ISSUE SEEK fqNCTION 

1m 
tm 
1280 

1m 
1284 
1282 
l~B\) 
dMs 
12B2 mr 
m~ 
m~ tm 
F99 1m 
1303 
P04 

1305 

tUi 
1311 tm 
1m 
BH 
1319 
1320 

m~ 
1323 nn 
1327 
p28 tm 

013724 
013732 
013734 
8lm~ 
013746 
013752 

077700 

8HW 
014002 
022576 

000122 

.SBTTL ROUTINE TO LOAD READ HEADER AND ISSUE IT. 

!WE GET REPE BY fJlLING THRU "LIST" WITH A RANDOM fUNCTION Of 4. 

RDHFNC: ja~ r~~~rp,fUNC(R4) ,LOAD READ HEADER 

.SRTTL POUTINE TO LOAD WRITE DATA CO~MANO 

~5t ~~~r¥~U~UNC(R4) i~dI6Ew~~~~ER INTO "EMORY 
HOV ~1<WPI~G(P4) ,SET WRITE IN PROGRESS fLAG 
J.P IS""E ,0,0 ISSUE FUNCTION 

.58TTt ROUTINE TD LOAD READ DATA CO~.A~D 

l~~[~c~O~Tk~~D~~L~U~~~~TO~L~~~D~UtoT~~A~U~~BRAAREA' 
,RANDO. SECTOR ON THE PRESENT CVLINDER TO READ FRO. 

CoP 
BtlE 
JoP 
JSR 
~OV 
MOV 
CLP 
INC 
8~E 
oOV 
JMP 

.SPTrt SETUP CONTROLLER AND DRIVE INFO FOR I~TERRUPT PROCESSINr, 

WE COME RERE BEFORE ISSUING ANY PUNCTION SO THAT ON INTERRUPT 
~5~~~SLrW~~L r R~ Re8~ H N eH ~I ~ ~T ,mUH5R E Wbf~I ~hE C ~ ~ih W~b~V E R 
POINTER IN IT'S "LSTOR" 

SEQ 0066 

SEQ 0067 



tm 
335 

IH 
IH 
JU 
nr t 35~ ~51 
j~j 

002150 

000044 

mm 888m 
001003 

ISSUE: cop 
RNE 
MOV 
BR 
~OV 
RIS 
JSR 
JMP 

r~S(R4),CNTLR1 

R4,LSTDP1 

H (,STDR2 
U~TEN,.rUNC( R4) 
~i f IiDFU NC 

.SRTTt ROUTINE TO LOAD FUNCTION 

;DRIVE ON CONTROLLER 11 

l~gf ~8~~~~ ~~I~~M~R~~LrR 2 
;5'10 OVER NEXT INSTRUCTION 
,PUT RUFFER POINTER IN 2 
,~LLOW INTERRUPTS 
;NO WE IS~UE IT 
;GO RACK AND DO ANOTHER 

ICALL JSR R5,.LDFUNC 
,~LL INFORMATION MuST BE SET UP IN DRIVE BUFFER 
,P4 HAS POINTER TO RUFFER 

LDFUNC: MOV DCS'R41~R3 m r;r 7, 3) 

ERRSF 200. t PRGER 
~mo mR ODE 
• WORO PRGER 

;GET CSR FOR DRIVE 
,CAN WE ISSUg CO~~ANo? 
;'ES, GO ISS"E CO~~AND 

;THIS ERROR SHOULO NEVER PRUT 

1
m 
~~~ ls8 
359 

1m 
014132 

gW~~ 
81 4154 

°t~m 8 m~ 

0i8b10 08~002 1S: 

& Q8U 880m 
8 0106 0i~046 o 0 01 0 46 

8~~~~~ g 888 

MOV @BR~(R4) RAlR3) ILOAD BUS ADDRESS REGISTER 
MOV AOASR4!,6AfR3! ILO~O DIS. ADDRESS R~~Hn~R 
~g~ ~~~Cf~4~ M~C~~ORd~~AD MUWTP~mfioN 
BIS ORSEL~R41 BCSADP(R4) ;Sr.T DRIVE SELECT BITS m #8 ROV D~D~RrCWR(R4) ,!~FR~Rm~~D~I~N1~~m DRIVE 7-4 (OKAY?) 

t363 364 
365 lm 1369 

tm 
13~4 

iN 13~8 lm 
13 81 

m~ 

014212 
014220 

014222 

ASSEMBL' ROUTINES 
CZRLEB. Pll 30-NOV-7R 

1384 

1385 m 
m~ 
W~ 333 

W~ §~ 
139B 

H9~ 
148 

tlO~ mm mm 48 4 

1M 014230 000403 sum 313m 
p~~ 014240 gl~m 

°t4244 ni 8 m~ rihm pH 014260 013746 

HW~ Vi 3746 

~r g m~ o 143Jo ttt~ , p74~ 
°14T o 3746 4 ~ g 1n mm 

un 014320 010346 

~tl~~! iji!l! o 4ho 
f24 

o 5 64 
425 °r334 

o 640~ m g m~ 2m 
f28 

014354 016337 

H~ gw~~ g1633~ 
o 4~76 bUB 43 

lm 014404 

°8 5737 gum h 8m 434 
1435 f36 If 4 ~ 

ooegoD 0 0000 

MACH1 
18:28 

30 l( 105 2) 

002154 

°8 2156 o 2250 o 2252 

8~~m o 2260 mm 
002126 mm 
00g120 

88dB mm 
~i8m 

002254 mm o 2250 

~15532 

~ov ~cH6~lR~~,C~(fl3) ,LOAD CSR 
BIC ,cRov,es(d,) ;ISS"E FUNCTION 
RTS R5 IEXIT 

.SBTTL INTEPRUPT SERVICE ROUTINES 

BGNSRV I NTP! 

JON INTERRUPT WE CIIFCK FOP ERRORS nRSTg IF NO ERRORS WE 
,CHECK FUNCTION PREFOR~ED. WE ACT ACCOR ING IF FU~CTION IS: ,1- WRITE C~ECK - NOTHING If NO ERR R 
,2- GET STATUS - READ AND CHECK DRIVE STATUS 
~~: ~mR- _ Ng(;~mERAB~E~EfoP~p~~MSpmtr8~~·ANo 
I 5- WRITE - UPDATE XFER COUNT, EXIT 
,6- READ - COMPAR[ DATA IF REQrJFSTED, UPDATE ~F"R COUNT, EXIT 

IALL SUCCESSFUL EXITS FRO~ INTERRUPT ROUTINE TEST RETRY 
;LIMIT IF RETRV IS LESS THEN tl"IT THEN LOG SOFT ERROR, CtE~R RETRY 
,IF PETRY = P, THEN NOTHING 
I 

30-NOV-78 18:42 PAGE 3-3 
INTRPRUPT SERVICE ROUTINES 

;ON ERRORS - IF DPIVE "RROR - UNDER NON-INTERRUPT 
I 00: GET STATUS - INVESTIGATE ERP.O~ T,oE 

S 00: DPIVE RESET - IF ERROR OCCURS AGAIN - FATAL ERROR 
; 

DPIVE ERROR IS LOGGEDTF,H~2RE~eeRtr~g~STAfICES ; , 
; 

I~NgfilcfR~fiICfxr'FAiHlfil~ltn 'fC~8' ~~Slfsl' IN LIST 
; , INCRE~ENT RETRV; IF RETR' Lf~IT nCEEoEO 
; LOG HARD ERROR, ELSE RETR' FUNCTION 

$ IF m~~x~xmmE~6GPm6 ~m~ nnw LIMIT 
I H 
I IF RETRY NOT EXCEEDED RFTRV FnNCTIO~ 

S 
INTP1: MOV r~~iiH~~4 ,SAVE PRESENT R4 VALUE 

MOY ;r.F.T THE DRIVE RUFFER OF INTERRUPTING 
BR SAVE /GO SAVE RO-R3 

INTR2: ~OV E~fDW~4 IBI'ET~;E311;ERlu"~~&OF ~o V INTERRUPTING 
SAVE: ~OV 

... cs'tPf MOV E.RA,- SP 
~ov ".DA,- SP 
~ov r.MPr SP MOV ~:~~ ,:~~;~ MOV 
MOV CHKsEt'-lSPI 
~ov mm!( ~) MOV 
MOY WHY -(SPl 
MOV OpdLL,- SPI 
MOY g;~!~~- SP Mev ;~AVE R3 
MOV Rl'- spi ;~2 MOV P ,- SP 
MOV 

WRiPG?&4) 
, R1 

CLR ,CLEAR THE WRITE IN PROGRESS nAG 
MOV 

Tr~" 
;r.ET CSR 'OR INTERRUPT 

MOV ,SAVE ALL RFGISTERS NOW" 
MOY RI R ,E.~A 
MOY D\ R3 ,E.DA 
"ov ~P R3 ,E.~P 
"OV MP p~ ,E. MP; 
~OV MP P ,E."P 
TST E. S ,ANY ERRORS? 
RMI 1$ ;Y~S, GO S~LVE ER~OR MYSTER' 
J~P CHHNC ,~O, GO SEE IP WE ijAVE TO 00 ANYTHING 

• SRTTL CDNTPOLLEP ,RROR C~EC' ROUTINE 

,WI': HAVE 
In IS. 

SO~E SORT OF ERROR L~T'S PIND OUT W~ICH ONE 

DRIVE 

DRIVE 

SEQ 0068 

SEQ 0069 



ASSEMBLY ROUTINES MICYll 30HI052) 3C-NOV-79 18:42 PAGE 3-4 
SEQ 0070 CZPLSA.Pll 30-NOV-78 1~:28 CONTROLLER ERROR CHEC~ POUTINE 

nn r4416 °f764 mm 88m~ H' MOV E. DA~LSTDA(R4) SAVE DA POR SOFT ERROR PRINT pm 8 m~ m ~~ER ,E.es gHlv~o~~m~ 
1444 g 4434 

g m7 mm JMP C~DERR ~~~hG~Ej~~CM~pE ERROR 1445 Ijt 
002250 2$. BIT "DRDY,E.CS 

tU~ 314 M mm ANE ~~S Y5S~ CONTINUE ~HEC~ING 

ga11U JSR ~(ETDST ~Ef ~IDD~~V~E~DATU 448 014454 3mo~ BIC # ~ PI 

249 014460 08h4 CMP RI~ ~4 ALLOW ONLV SEEK TRACKING STATE 

t4~~ "14464 00 14?~ BEQ 23 WAS 34 SKIP ERROR 

gum 005264 000012 INC ERPCNT~R4) nNDICATE HARD ERROR l~3 ERROF 1000. 6 OROY,ERR9 

llil 
spm mm TRAP mgc DE 

.WORD 
4476 • WORD NORDY 

o 4500 005050 .WORD ERR9 

014502 000137 016344 J"P EXITI 

p~~ mm 83 ;737 020000 002250 23$. BIT ~~XM,E.CS 1~8N-PHTANT ~E~gRV? m ! ~~1 004153 000052 &b~ ~~TNXM,RTYPE(R4) 6~RR~R ~~~~XG~ 
146O gum 3 m~ mm [NC NX~CNT(R4) ;L G ERROR 

461 J~P 111S ;CHECK RETRV, EX[T BACK 

HB 014534 032731 014000 002250 3$. BIT #~ITI2IB[Tl1,E.CS ;QUALIFING BITS SET? 
1464 014542 001020 BNE 5~ ;YES, CAN'T BE OPI ALONE un mm mm 002000 002250 BIT ~~PI,E.CS im, SH~TINUE BNE 

U63 
°f554 

ERRSF 10. ~ UOERR, ERRI ;WE HAVE AN UNDIAGNOSABLE CONDITION, ONLY COMPOSITE SET 

~lll 
g m 4 mm TPAP fOE COOE 

o 4568 
.WOPD 

mm • WORD UDERR mm .WORD ERPI 
33S. BREAK bum HIT C$BRK 

014566 SR 335 

lm 474 o 145JO 

°8 2764 883W 000052 45' MOV ~~TOPI,PTYPE(P4);SET UP FOR "OPI" PRINT 
f5 8W ~ g m~ INC PICNT(R4) ;LOG ERROR 

76 8R IllS ;CHECK RETRV EXIT BACK 
477 

r~~ 
;WE KNOW IT'S NOW EITHER nLT, DCRC,HNF, OR HCRC 

in ;CHECK FOR EACH 

014604 032737 002000 002250 5S. BIT ~~PI".CS ;OPI QUALIFIER SET? 
1482 014612 001060 BNE ;YES, T~EN IT'S HCRC OR HNF 

tm ~ IT"S NOW DOWN TO DLT OR DCRC 
1495 
1486 014614 032137 010000 002250 AIT #DLT,E.CS 'DATA UTE? 

ASSEMBLY ROUTINES MACVll 30A(1n52) 30-NOY-78 1 B. 42 PAGE 3-5 ClRLES.Pll 30-NOV-1R 18:2q CONTROLLER EPROR CHECK ROllTINE 
SEQ 0071 

UU °t~622 g~~m 888m nOM52 
BEQ i~TDL T, RTVPE(P4) i ~~f ~~SME"gttM~~T 8 4m MOY 
[NC OL TCNT( R4) ; LOG ERPOR 1490 014636 o 0537 BR IllS ;CHEC~ RETRV, EXIT un 8U~~O g13737 83m~ 002172 6$. MOV E.DAiCHKSEC ; SE T UP SECTOR TO LOOK FOR 

o 1465~ 05364 DEC 
f94 

005337 8°~m DEC EmE~R4) ; DOWN COUNT FOR PRINT OUT 
495 °r656 8g~m 

'DOWN COUNT FOR LOOP UP 
496 o 4662 062110 

JSP ~~~~~~DSC Jmc~d8~Rs~m~?LIST TST 497 o 4666 001115 ~~E 
mtERCR4f ! mgfi~TE~~~P~R~6~UPN 

lUf 
014670 00 5~64 8~0022 11H: INC 
8WJ4 g~M: gw 888m MOV ttMTDCRT,R YPE~R45lsET UP FOR "OCRC" PR[N" 

8Wig CMP INTEN RCRK, UNC R4) • 
150 08Am 

BNE un 
t~8l 

8R 

sum 38m~ ~C7544 118S. TST IiPCK ;nul,fp BUFfER? 
1m 

BEQ ;NO, EXIT 014122 PRINTF #FMfI4~ HDMPDCK 

Jil 
sum 012746 883010 ~ov gO"PDC ,-~SP) Olrm m~ MOV FMTr~-C P) 

SA 600 
MOV 

014136 MOV ~~'R S ) 

°r74g Mm mm EMT ~6fw 8 m6 ADO 

i508 
JSR R5,DMPBUF ;DU~P BUFFER 

509 014752 000471 RR 11 IS IEUT 
m~ ;IT'S NOW fIT~ER ~NF OR HCRC. 
1512 ; IF HCRC AND RDHOR, DETERMINE [F BAD SECTOR BV DOING 40 R~HORS nn IIF "C~C AND ~lW6 CHT6K ~F OA IS bN BAD SEtTOR FILE 
pIS 

;V N READ A ER V RIFY F N CORREC CVLINDER 
; HEN IF DN CORRECT CYLINDER SEE IF DA IS A RID SECTOR 

l~lt II'DNPIFHPN~O=~~~'Ig~Lb=gf'E~EPORT UISSEEK, LOG MisEEK 

15 9 014754 032737 010000 002250 H. BIT 'HNf,E,CS ;HEIDER NOT FOUND SET? P20 °r762 
00 ~4 6 6 ~EQ 112S ;NO IT _UST ~E HCRC 

1m 8 ~m ~5 70~ 8r~5~ ~ov WHg~ST IALLOW FOURTY READ HEADERS TO 
1523 014774 16~g 1 ~. B~' JSP 

DRhL(R4),P2 o Ot..6 ~OV ;F1ND CYLINDER 1524 sum mm 8~m8 m~ 
BIS HROHD? R2 'READ HFADER MOV D~SfR4~~P3 ~OV R , SC ) IISSUE READ HEADER 

nf 015014 &04537 o 1052 JSR R~,WT?DY ;~A1T 

gl~~~O DEC 

HCR3) 

,DONE 40 OF THESE? 

r~ ois ~ o~m~ 000000 
BEQ iKI': IIV~R~GRW~E¥UN'T HAVE ALL TST o 5 30 I 0757 B~I 8~ m ;VES, GO no [T AGAIN 

m~~~ ~\~~81 mm MOV MPC P3),Rl ;GET HEADER 534 RIC SECMS~6R ;MAS~ OUT SECTOR B[TS 
m~ 015 4 ~ H~ CMP 

015 46 BEQ n~PRP S R4) ;[S CVL[NDER HElD CORRECT? 
IVES, GO CHECK BAD SECTOR LIST 



I ASSE"SLV ROUTINES M~CV11 
CZRLEB.Pll 30-NOV-78 18.28 

l~~~ gl~~~~ S1~~~1 86b868 
uu gt~~~a ~un~ 8&8~H 19~~ glg2~a Og~~~3 082200 

m3 
1594 
W~ 15~7 015272 817402 

li8~ %oOli~553i817~ g~lib~ 
t66009 I) 0003201152 ~ 03J.5~U~ 1 0 
~8l t 3~2 8g~18i 

0g0110 o 0050 o 2000 
004000 
nOOOlO 

tli8~ gl~~~~ g8~1~~ 
608 015330 82 lij~ 015334 o~~J~ 000110 

16h un mm 
1616 015346 tm mm 
UU mm 

mm 
062701 mm 
mm 

888m 
000010 
002000 
004000 

000011 

ti6H ~7 mm gmn mm 
162B 015410 000137 016344 tm 
1632 

1m 
1636 
J.637 tm 
1640 

015414 
015416 

mm 
°l543~ 
8tmB 
015442 

000002 

117700 

002112 

000052 

000044 

002112 

000052 

002200 

9$. 

IDS. 

110$. 

11 S. 

111S. 

INC 
ERRHRD 
TRAP 
.WORD 
.WORD 
• WORD 

JMP 

ERRHRD 
TRAP 
• WORD 
.WORD 
.WORD 

9R 

~OV 
JSR 
TST 
SEQ 
BR 

INC 
~OY 
BR 

TRERRIR4) 
20.,TRACK,ERR2 
T~E"CODE 

~RACK 
ERR2 

S~RETPV 

f3E:~m~US'F.RRl 
E~HAUS 
ERRI 

110S 

E.DA~CHKSEC 
ft6~~N~DSC 
~MRRX 

;TRACKING DRIFT ERROR 

;fIX TRACKING ERROR 

,WE CAN'T fIND GOOD HEADER ON THIS TRACK 

HNFERRIR41 ;LOG IT 
~~THNF,RTVPEIR411SET UP POR "RNP" PRINT 
GOFIN ;EXIT 

lIT WAS A HEADER CRC ERPOR~ FIGURE OUT IF IT WAS 
ION A READ HEAPER OR READ/WRITE 
; 

112~. CMP 

12S. 

13S. 

14S. 

BEQ 

HOV 
JSR 
TST 
REQ 
6R 

INC 
~OY 
BR 

~OV 
MaY 
~OV 
BIS 
HOV 
HOV 

30AII052) 30-NOY-18 16.42 PAGE 3-1 

002126 

CONTROLLER ERROR CHEC~ ROUTINE 

JSR R5,WTPnv ,WAIT FOR READV 
MOV CSIR3)'iR1j+ ;READ ALL RF.GISTERS 
MOV MP R3/, R~ + .,' 
~81 ~~ ~~l: ~t : 
DEC TE PI IDONE 40 VET? 
ENE 145 ;NO, GO BACK 

,~~ nAVE 40 HEADERS liDW LETS SEE IF WE CAN VERIFY WHETHER 
;IF w~TH~V~AMEmRsmm 6~ETmO~1>AC~~ECK FIRST TO SEE 

9q$: flOV ~BE/IR4),R2 ;GET EUFFF.R START 
MOV #40.,Pl ,FGURTV HEADERS 

l~S. EIT fOPI,IR2) ;IS OPI SET IN CS m #~tpC,IR2) m§II~~L~c~~N~Mi HCRC 
16$. ANE 178 ,POUNO GO SEE IF IT COMPARES 

~~g nl ,R2 1~5~~ ~~ I~AGE 

11S. 

18S. 

20S. 

~~E m 
CMP 
ANE 

MOV 
.OV 
ADO 
BIT 
SEQ 
AIT 
BEQ 
INC 
CMP 
ENE 

MOV 
JSR 
JMP 

CLR 
ADD 
MOV 
MOV 
SIC 
SlI8 
A~I 
SUB 
BR 
SUB 

loROP DRIVE DOE TO 
,.ORE THAN 16 BAD SECTORS 

SEQ 0012 

SEQ 0013 



.. 

~~~[i~;~1~OUT!~8~NOV_7R mw 30A (10m CO~~R~£rEk8EPh~~ 4tHEHG~0~T~NE SEQ 0014 

IW mm 8WU 000050 ADD m,R2 mXCHc~PmE 8R 
1643 

stun Ilnl! 
21 s: CLR (R2) ;CLEAR THIS CS OUT au 000006 SlIB t~~~; Rl 

)GET PREVIOUS HEADER 
~OV 
INC RI 

Ut ~t~m r\ ' HOV RI R2 Jum RIC lw~gY'RI 
16si ml CMP 

8 m~ PLT 
550 oooro SUA ~ H~~EC lih °r504 fih~ mn 22S: ~OV 

P fiCKBDSC 8 ~~!~ JSR 
655 TST HD FND 

m~ OI~5 0 SEQ 99 S 
01 522 aoAm 016350 GOERRX: JMP ERRFX 

1m 015526 000131 016452 GOEIN: JMP FlNERR 

un r64 gg5 .SBTTL COMMAND SERVICE ROUTINES 
66~ 

lTHERE~AS NO ERROR SO •••••••••••• 

tn~ ;NOW WE WILL rIND OUT WHICH FUNCTION WE DID TO CAUSE 
;INTERRUPT AND ACT ACCORDINGLY. 

67~ ; 

~~3 simg °m~i 
000044 CijHNC: MOV EUNC(R4 ),RI 'xrIG~u~~lI~~Ng~Ig~I~50E 

1m 
ASR g~a, RI lWIPE OUT INT. ENAB (SHIFTED) o 554 II" ' 000040 BIC 

1676 015544 DEC ; WR ITE CHEC~?? 

If7 ~t~m ~ un ANE n~,CLRWCK iNO, RRANCH mm JSP 
16~~ JMP AF RC~ 

lGET SUTUS? 1660 o 5560 2$: DEC PI 

~tmi o m5 BEQ Ar,STAT ;~R.NCH IF so 1m DEC Um ; SEEK? 

~ HAl 8EQ ,9R ANCH IF SO 
oms DEC RI ;RDHDR? 

p3~ ~~i18! SEQ HDHDR ;BRANCH IF so 

m T~~l DEC n m!Tij~ANCH P56 SNE 
1688 5600 8oih~ 016222 JMP AWR rTE 

;READ? 

m~ Rlm~ 
B: m RI 

IF so AFREAD ;BRANCH 
169 ERRSF mii~:;~~ER 69 015610 

J!l mm mm TRAP 
.WORD 210 
.WORD PRGER 

mm~~1~OUTI~ij:NOV_16 ~ACYll 3~A(IC52) 3Q-NOV-76 18:42 PAGE 3-9 
IR:28 CO~4AND SERVICE ROUTINES SEQ 0075 

1m mm 888m HALT 
n6312 XE XIT: JMP EXIT 

1696 

un • S8TTt SEEK 

mm 35 ~764 888m n~n056 ASEEK: 81 S ~m~rtk~ILGS( R4IIN~mE~~E~OmIFY NEEDED 
OS6m 

INC 
1701 015~36 000054 001750 CMP SKCNTI R4 ,#1000. 1l0(3l REACHED tm ~~~4g~ BLT 99t ;NO ~XI m~H 88m~ INC S~ NTIR4) ;YE§, BU~P TijOUSAND5 5~64 CLP SKCNT (R4) IrS a 15656 00137 016350 99$ : JMP ERREX 

hU .SATTL READ 

015662 AFREAO: SETPR I #340 

1m mm mm 000340 MOV ~~~SdO EMT 
020500 JSR R ,CKDATA ICijECK DATA 

lF1 015674 AFWRC~ : sum awn 000042 IS: MOV BMP(R4),RI ;BUMP UP XFER COUNT nL NEG Ii RXFRl, R4i !:~~ET~Rs~I'IE mm ADD 
1715 015706 022;64 000002 CMP :16000., XF HP45 IIO(S~ RHCHED YET 

tnt mm mm BHI ~FR (R4) 1~8'pEXI(1 3m~8 !NC 000002 UA mg6g.,RXFRI!R41 ;sTl~T ~~~q) AT 0 1719 015730 02342 000004 C~P ~IO 0 .,RXFR2 R4 HOPO) R ACHED YET 

m~ mm b8~m 000060 m R~FR3 R4) l~~§ ijuA~ 65K 10 10) 
015744 ~62764 023420 oooon 4 SUB ~IOOOt,RXFR2(R45 ;MAKE 10(10) S 

1723 015752 00557 2$: BP fIT ;E~IT 

m~ .5BTTL READ ~EADER 

F~~ °r754 ~Hm gOT6 
ARDHDP: HOV f.MP,PI ;GET HEADER 

lf18 8 m~ 8n3 BIC mm~~LRI ;~ASK OUT SECTOR BITS 
~01442 CMP ;IS HEADER CORRECT? 5770 BEQ 1$ ; YE S, CONT INUE 

1m mm Bm8~ 000001 OO~O56 PIT ~~KOON, PRFLGS( R41 BR{l~H T~PT~I~j(m~ OR TRAC~ I Nr. ERROR BEQ 

tm 016f2 005264 000016 INC SfECNT~R4) IACCOUNT FOP SEEK ERROR 
7~6 gU ~B ERRHRD 52. ~ ~s ER, E RR2 104463 TRAP 

Jli 000062 • WORD lie E CODE 

°iW~ mm .WORD HSKER 

8 6 16 
.WORD ~~R2 AR ,BRANCH AROUND TRAC~ING ERROR REPORT nr mm 005264 000072 25: I HC TRERR~R4 ) ;ACCOUNT paR TRACKING ERROR 

uf m~~~ 
ERRHRD 55.~T A~~,ERR2 ;TRACKHG ERROR 
TRAP ~~E COD • WORD 

016030 003110 .WORD TRACK 



ASSE~RLV ROUTINES MAevU 30A( 1052) 30-NOV-78 18: 42 PA GE 3-10 
CZRLER. Pll 30-NOV-78 18:28 RHO HEADER SEQ 0016 

1 ~~~ 016032 004312 .WORD ~RR2 

m~ 
016034 SKRETRY=. 

mU3 g~m~ 88m~ 3S: ~NC m~m~I,T~~H ~~l~~yI~X~~3~~~5~77?? 00756~ MP 
1746 016046 101405 BLOS 4~ ;NO, THEN RETRV 

Hi~ ml~8 
ERRHRO HhEgB~IIA U,ERR2 

Jli mm TRAP 

mu • WORD 333 
• WORD SEX~AU 
.WORD ERR2 
BR B 

tm 8l6~6~ ir 388m 4S: MOV R! l;STHDR(R4) ·SET UP RETRl 
000056 BIC I ~ ON,PRFLGS(R4\ iALLOW SE K 

nil °l~ i4 

o 506 BR XIT SEX T Pp 04 764 888m 000056 IS: BIC USKDON~PRFLGS(R4 ;SET VERIFICATION nONE 

~~ m ~b6 SE~K~ 4) 
Rl f R OS(R4) ;~AXE TRIS HEADER PRESENT POSITION 

Hr 
01g 4 8R EX T ;EXIT 

• SBTTL GET STATUS 

1111 Siin °P101 °822~6 AGSTA! : MOY E.MP,Rl IGn STATUS 
BIC f1 2Bf Pl 

;CLEAR OUT HEAD SELECT 

hUn 8 ~M TST ;R~H ONLY 

8 J4 BEQ i~L RA r 020000 BIC 
lU mw sum 117400 2S: AIT rp~4 O,Rl ;ANV BITS WRONG 

h!1 
REQ ; NO, CONTItlUE 

016146 005264 000012 INC ERRCNT(R4) ;STATUS BITS WRONG mm ERRHRD 60. ~ MDSER, ERR4 

A8 4m TRAP ~8E CODE 
.WORD 

it~ 016156 °8~721 • WORD "DSER 
016160 o 4514 .WORD ERN 

mm mm IS: MOY ~hHoo,R2 ;COPV STATUS WOPD 

f73 
117700 BIC ,GET STATE BITS r 8UH~ g~~m 
000034 C"P WfR2 ;COVER CLSO, HEADS OUT, BRUSHES HOME, SEE~ TRACK CO!lNTIN 

~~ BEQ mi~hEmD, 000035 C"P HhR2 HEADS OUT, BRUSHES HOME, SEEK LINEAR MODE tw 81620~ 00 443 REQ ;VES, EUT 

016204 005264 000012 INC ERRCNT~R4) 

'ill 
gl~218 E RRHRD 700fiMD ER.,ERR4 

W463 
TRAP ig" COOE 

g ~h~ ~m .WORD 
• WORD M SER 

066 o 4514 .WORD ERR4 

LB 
016220 000434 BP EXIT 

ASSEMBLY RDUTINES MACVU 30A(l052) 30-NOY-78 18:42 PAGE 3-11 CZRLEB.P11 30-NOV-78 18:29 WRITE 
1784 

SEQ 0011 

m~ 
o SSTTt WRITE 

mm 8Agl81 000042 AWRITE: ~OV R"P(R4),R1 IG'::T WORD COUNT 

lW OO~OO6 
NEG ~l WXFR1(R4) !~~~ET~~S~I~~E 8~2~~l ADD 

016234 023420 000006 C.P #16000 .,WXFRH R4 \ HO (5) YET? ~9i sum m~u mm m ~~FR2~R4) 1~~§ ~~~~ 10 10 d 162 64 888m SUB # 1003 .,WXFRl(R4! 118{5l GO~S lo ZERO nH Tr6 mm 023420 CMP #1000.,WXFR2(R4 ;1 1) VET? o 6 64 RHI IS ;NO EX T 1195 o 6 ~i m~~4 000062 INC WXFP3~R4) "INC 65~ iba~10) tm 8m8 smd mm 000010 SIIA #1000 .,WXFP2(P41 ~~~KE ) 
1 S: TST F98 BEQ fi~tr ;PE F P~ WR E CHECK 

iisi 016306 004537 011364 JSR RS,SETWCK 
016312 8W6: 

000036 EUT: TST ~Hn(p4) 1JS PROCESS OF RETRYING? 1802 016316 T+ HQ un 016320 000052 004160 CMP ~iV~r(R4)'~"TDRV' mm g M6~ COOO 14 m SFJCNT(R4) ;VE~, LOG SOFT ERROR 
188~ W334 

1m 
~m mm ERRsorT 80.~~SFER,ERR3 'REPOPT SOft ERROR :mo 1;8E CODE 

016340 8mH • ~ORD MSFER 016342 • WORD ERR3 
016344 005064 000036 EXITI : CLA RETRV(R4) ICLEAR RETRV 

un 016350 042714 nOOl00 000104 ERPE'X: BIC Hn~~~DCS(R4 ) mm 81m! MOY 

pl~ 016362 012602 
MOV SP +,R 
MOV ~~ !~~~ gi 6364 Tm MOY m o ~m U631 8~~m MOY SP .,INCALL 

ln~ 0163J6 o 2126 
MOV SP .,OPC ALL 
MOV SP +,WHY 

8tnl~ 
012637 002200 MOY SP .,TEMPI 

R2~ mm 8~~m MOV SP ',MDRFND 
MOV SP .,CHfSEC 1822 0164 6 mm o 2262 MOV SP +,F.MP2 

t823 
016422 002260 MOV SP .,E.MP1 m sum mm mm MOV ~~ !:~:~~ MOY 1826 016436 012637 MOV SP +,E.8A 

Uji 016442 mm 002250 MOV SP ',E.CS 8 U~8 MOV SP +,P4 
ENDSRV 

il~l 
016450 U0023: 
016450 000002 RT! 
016452 88~m 011450 FINFRR: JSR R5,RCNT ;CHECK TO SEE IF WE HAVE EXCEEDED 1832 m:~s DR IS 1833 013764 002250 000116 HOV E.CS,SOFTCS(R4) 

,RETRY LIMIT, IF SO 1 S ~ND REPORT HIPD 



mm~~l fOUT!~~~NOV_78 MACVll 30A(1052) 30-NOV-7B 1 Al 42 PAGE 3-12 
18:28 WRITE 5EQ 007B 

1m sum mm mm JMP ERREX i~261~~f~E~~Ho~XIT IS: INC ERRCNT(R4) 

18i~ gt 6476 ERRHRD 90.~MHDER,F:RRI ;NO~-RECOVERABLE ERROR 

hi 
o m~ o8~A~~ TRAP ~aE CODE • WORD 
01650 g843~~ .WORD MHDER mm .WORD ERRI 

183 . 45 7 011422 JSR R5,CLRWCK 

B4 016512 000714 BR EXITI un .58TTl DRIVE ERROR SfRVICE 

tm 
,WE HAVE A DRIVE ERROR, LET'S GET THE STATUS 

8m~a mm mm CKDERR: INC RERCNT,R4) ;A~COUNT 'OR ERROR 

18~B 
;REPORT ~~fVE ERR6~GET ST ,G T DRIVE STATUS 

l!~ 
016524 ERRHRD 2~4.tDRVER,ERR9 ;ORIVE ERROR 

3m~~ mm :~~~D ~~~R ODE 

WM mm .WORD DRVER 
• WORD ERR9 

)ACT ACCORDINGlV TO DRIVE ERROR 

1m gl6~la ~m~l 
001000 BIT nc,Rl ;VO~UME CH%K? 

01g542 
BNE 

UKTO,R1 
lYE ~ GO I UE RESET 

IB55 010000 BIT ; SEE T IHE OUT? 

tm gw~~ 3mg~ 
BNE 

faaE I HCE I SPE, Rl 
;YES ISSUE RESET 

o 6~5 144000 BIT l~gItiIQA1A~ ij~~C~NtoHij~f6AgPINDLE7 35~ BNE 
~~f.E' Rl t 59 °i~~i6 smh 002000 BIT ;WRITE GATE ERROR m 8 6 6~ 021136 m ~! ISDRST HH6EI~mT mET 

f62 
016570 00043~ SR 10 ;GO CHECK DRIVE READY 

86~ 816572 nmr 021136 20 s: JSR R5, I SDRST ;ISSUE RESET 

a~5 16i8~ mm JSR ~~~~~HST ~~ii~EeL~~~K? 
o g6 8 BIT 

tm gum REQ 10 g IYES GQ CHECK DRIVE READY 
01661 002762 002126 ~OV ~w EST,WHV IRE PORT WCf DIDN'T CLR 

868 016616 o 412 OR 1$ IDROP D~IVE 
869 

1870 016620 go~m 021136 9$: JSR R5,ISDRST ;ISSIJE RESET 

13il sum mm JSR R5 tGETDST IRESET WOH 

IS7 d~m m tv ,Rl ;VO~ CHK CLEAR 

#E~CER, WHY 
lYE ~ CHECK DRIVE READY 

1874 016636 2737 002735 002126 MOV ;DRO TAE DRIVE 
1875 

ASSEMBLY ROUTINES MA CYl1 30A(1052) 30-NOV-7P 18: 12 PAGE 4 
CZRLER.Pl1 30-NOV-78 18:28 DRIV~ ERROR SERVICE SEQ 0079 

un smu B8am mm 91$: JSR Bf¥rDRV J~P 

1879 016654 032763 000001 000000 IDS: BTT fiDPDY,CS(R3) ,DR IVE READV POSTED? ro 016662 001004 RNE lOts IYES, PRINT RECOVERED 

1 ~2 016664 012737 002474 00 212~ ~ov ~DNRDy,WHV 
1883 016672 00fj764 BR IS I~O, DROP DRIVE 

1m mm lOIS: PRINn rMT!4'.~RDER IPRINT DRIVE RECOVERED 

HI 
01274F 003015 ~OV MRD R'-!SP~ 

016780 012746 888m ~ov 'MTl4~- SP mm MOV ~~'ii~s ) BHI~ ~ov 
E~T C$~N p 

tm 816m R6270~ 00~r6 ADD #6,SP r53 O! 56 JSR R5~GHDR Him ° ~m B n~ JMP tU~R ;SEEK TIME OUT 1m MOV 
18~9 016734 004537 021136 JSR R5,ISDRST ;ISSUE DRTVE RESET 

891 
H~88g:'RO 

;FOUR TIMES BEFORE 

iii sum WAITUS ; DROPPI NG DRIVE mm 035230 MOV 
016744 E~T , WTU 

mm mm 000001 000000 PIT f~~DY,CS(R3) ~~~!~EC~~~~VI~E~kROR CLEARED BNE 
1695 mm 005302 DEC R2 l;~f HAYE WE DONE IT FOUR TIMES 
1m 001365 BNE 13$ 

189R 81ma 86~m 002673 002126 141$: MOY ~~DERS,NHV ;VES, DROP DRrVE 

un BR 1 $ 

8i~866 mm 04~OOO 000000 14$: BIT f~iRR,CS(R3) m!!EDmOMH 
STILL 

BNE rM¥14, #MRDr 1903 PRINTR 

,!II 
gP88~ atjm °S30!5 ~OV MRDER,-!SP 

8 n~ 3 86o~ ~nY F.Tr~- SP MOY S~'R S ) 017016 01 ~oo ~OV 

m~u ~04~A4 E~T clpnTs 

R~m~ m ~ ,SP 88~ 3~ 5 tGHDR 
1905 017 32 0137 6.3l2 J~P EX T 

1m 8B~~~ m~~1 8gm~ mi MOV ~4 R~ ;WAIT FOR HEAns TO UNLOAD 
90R JSR R~fr, TOST ;GET STATUS 

1909 017 46 g327 1 00002 BIT #8 T4,Rl ;UNLOAD STATE 

l?tI m~u 01411 BEQ ps f~i~f ~O:~Ir~E WI RECOVERY 

~12700 000001 m™S ei:fRO ~3 017 60 04026 EMT c~w M 

mm 00530~ DEC R2 IWAIT LONr. ENOUGH hh RNE H~ ~~26pr,MW 8~m3 003352 002126 MOV ~U tOw,WHV nn RP 1$ 



m~ nm~ 

lUi mn~ 
1922 0171~4 

~]! mba 
l~h ~Wl~ 
i926 017144 

f 9~7 017146 9 8 017154 

thi 
935 t934 m 

t938 939 

m~ 1m 
t945 946 

947 
94~ 

tm 
1953 

OP~56 
gl~ ~~ 
017 00 
np~04 
3t~ l~ 
017 20 
017226 

017230 
"P232 
8t~m 
0172 40 
Op~44 
gth!~ 
017256 

l~~~ ~Im~ 1956 II 7266 

1
~57 0 12H 
9~~ 3 H~~ 
U~ 8l ~~~o~ 
196~ ot~3 5 
1964 0173 4 

~g5 8t7m 96~ a ~336 
1968 0 7340 

017450 
017456 
017460 
81m~ 

mm 
017474 
g 174~6 om ~ 
0175 4 

0F700 000001 

h~m C40000 
012702 00007<; 

000012 

000001 

003376 

000042 

000003 

883m 
002212 

gmU 
007562 

007564 

021214 

026437 000036 
001403 mm 000036 

mm 
013346 mm 
014~02 

000000 

000000 

002126 

000042 

ry?2212 

18$: 

GHOP' MOV 
BIS 
BIC 
JSR 
MOV 
m 
MOV 
RTS 

/TSSU~ RESET 
; 

ICO~E BAer 
; 

INO REIDY DROP DRIVE 

;SETUP DRIVE ERROR 

;ROUTINE TO WRITE A 8UFFER INTO MEMOR'. USES WORD COUNT AND 9US 
HDDRESS FROM DRIVE BUffER (R4). WILL WRITE RANDOM FRO~ ONE O. 
;8 PATTfRNS. USED RV WRITE FUNCTION ANO WRPACK ROUTINE. 

WRRUF: ~OV R3 -ISPI ;SAVE REGISTERS 

~8~ U:: H 
~g: R'~C 4),R2 ;R2 HAS TOTAL WORDS TO SET UP .OR 
tlFG R1 ;POSITIVE N(J~RF.R 

~2~ t~~!f~a!,Rl ~~a~~F.TR~t'I~AI~OROS 
AGE 4. ;'ES, BRANCH 
~~f §~,H3 i~~~!T~~A~~AN TijREE WORDS 
ADD #3,R2 ;ADo 3 
~gV ~~:~~f!~4) i~~oMk ~~ 3 m ~2,TEMP6 mi8(J~6w&OM~TER 
BR 5 ~ 
~g~ :t3~::r~~)~ ;LOAD DOWN COUNTEq 
TST T.RAN ;RANDOM SELECT D. PATTERNS 

3S: 

4S: 

e~~ f:~AT,R3 s~aAGF.T PATTERN OPERATOR 
8P 5~$ ;WANTS TO USE 
JSR R5,RAND ;e.ET RANDOM # FOR PATTERN 555: 

3"AC1~52) 3~-NOY-78 18:42 PAGE 4-1 

002216 

DRIVE ERRO~ 

56$: 

6S: 

7S: 

8S: 

MOV 
HIC 
ASL 
ADD 
MOV 
MOV 
~lOV 
DEC 
~OV 
MOV 
~OV 
DEC 
BEQ 
DEC 
RNE 
BR 
SUB 
BGT 
MOV 
MOV 
MOV 
MOV 
RTS 

SEPVICE 

LONUM R3 n 177~C,R3 
~PATLST,R3 

~R:~~~~7 
RLCP1)+ 
TEMP6 
m:;f~~P8 
(R3J+,(Rl)+ 
TE MP6 
HS 
T,MP8 
7S 
~s 
~FR. ,R2 

iSPj+,RO SP +,Rl 
SP +, R ~p +,R~ 

R5 
.5BTTt RETRV L r MIT ROUT! NE 

;GET RANDOM PATTERN 
;0 7 
;wfiRD OffSET 
;GET PATTERN LIST 
;GET LIST ADDRESS 
; STOR FOR RECALL 
;LOAD IT 
;ACCOUNT FOR IT 
iWni~~I~pRT 
;STORE PUTEPN 
;nOIlN COUNT 
;nONE? 
;DONF. WITH PATTERN 
~~~hX~TB~ihm 
;ANOTqER SECTOR TO USE 
;YES GO BACK 
;RESTORE REGISTERS 

;RETR' BUMP, TMO RETURNS - CALL +2 - RETRY EXCEEDED 
I CALL +4 - CONTINOE RRTRY 

007504 RCNT: ~;~ (~TR'(R4),LI~IT i~I~I+A~~A~~~gt RETURN 

1$: 
~~~ f~Jy!(R4) i~~~~n~lTbg~ RETRV 
RTS P5 ,RETURN 

• SBTTL LIST OF FUNCTION ROUTINES 
;WE GO THRO THIS LIST WHE~ CALLED IN "GEfFNC" 
;LIST I~ IN NUMERICAL OROER 1-6 (CONTROLLER RESET - READ) 

;WRITE DATA 
;GET STATUS 
;SEE~ "'HCTlON 
;SEEK FUNCTION 
;READ DATA 
;RP-AD DITA 

SEQ 0080 

SEQ 00 81 



ASSE~RLI ROUTINES ~ACVll 301(1052) 30-NOV-78 18:42 PIGE 4-3 
CIRLER.PI! 30-NOV-76 18:28 AID SECTOR FILE pnUTINE 

gnm 
011550 
R 11554 

oHm 
011510 mm 
011614 
011620 
OHm 
& 17634 
011640 

011642 
011650 
011656 

81m3 mm 
011712 
011114 

011736 
011142 

8117 44 
11750 mm 

~i~m 
R~4531 
om~~ 
004531 

mm 
°t~Z8\ ~ 016 o 216 

8~2164 
8 im o 4531 
004531 
m,~R 
02210~ 
0013 2 6 

81m: 
012164 

mm mm 
005300 
001374 

mm 
mng6 
01760 

88~m 
0~0006 o 4 12 

8 ~h6 
&WH 388m 
071100 

005714 000104 
100025 

000044 

0000 40 
000044 

000044 

004531 021136 
062164 ggg~gl 000040 mw 

H~EfRER~21~~C~~ReiNT 8~oW~HD CONTAIN THE BUFFER POINTER 

iCALL JSR R5,ROADSC 

ROBuse: 

2lS: 

11S: 

4S: 

MOV 
MOY 
MOY 
MOY 
JSR 
~ov 
JSB 
JSB 

MOY 
RIC 
MOY 
SUR 
MOY 
BIS 
MOY 
JSR 
JSP 
MOV 
JSR 
JSR 
MOY elc 
CMP 
RNF 

MOV 
MOY 
~OY 

CLH 
MOY 
MOY 
"OY 
MoV 
DEC 
8NE 

MOV 
~OY 
JSR 
JSR 

TST 
RPL 

JSR 
ADD 
TST 
BEQ 

RO '-1SP1 R ,- SP R~,- SP R3,- SP 
R5 I DR T 

~~~rB~6~gNC 
RS, WTRDV 

TEMP3 
#HWSEC, WHY 
W~P~~R4l,R2 
.-tfR2). 
RO 
11$ 

m?p~~ H4), R2 

R5 ,L~PUNC 
R.5, W'TQDV 

~DCS(R4) 
3~ 

R5,ISDRST 
~~~~gHR4 ) 
5S 

jSAVE REGISTERS 

~mlJ~E~¥gRR~~~E I~N T~~CTOR 
;0 

;MANUPACTURING/FIELD FILE SWITCH 
,START WITH MANUFACTURING RID 
;INITIALIZE LIST TO ALL I'S 
;SIXTEEN ENTRIES 

iGET LIST TO STORE 
;SIXTEEN ENTRIES 

;WAS THE RglD GOOD? 
;VES 

30A(1052) 30-NOV-1B 18:42 PAGE 4-4 

OO~28~ 
8R~~0~ 
002200 

mm 
OQ2202 
a~B8~ 

002204 

002202 

sum 88m~ 

BAD SECTOR PILE ROUTINE 

5S: 

IS: 

~B~ C"'li:~~I(R4) 
BNE 4~ 

InELD PAD 
;IT END OF FIELD BAD? 
;NO, GO BACK PoR NEn RR 6 

CMP BA(R4),#77724 

~~E ~~ 
;IT END OF MANUPACTURING BAD 
;AT END OF BAD FACTORY SECTION 
;VES, REPORT ERROR 

MOY 
~OY 
MOV 
C~P 
~OY 
aMI 
"'0 v 
SWAB 
ROR 
MOV 
~f]V 
BIC 
BIS 
BIC 
ASR 
ASR 
RIS 
DEC 
aNE 
MOV 
aR 
TST 
BNE 
MOY 
~ov 
ap 
JSP 
JSI< 
MOY 
MOV 
M(lV 
MQV 
RTS 

JSR 
BO 

mlAr:~~fi:AllR4l;S!AH ebwL~nT 0< SERIAL # 

~ Pl .,(ERNM2 R4 fGFT HIGH PART OF SERIAL e 
H !:T~~H ~f,EF Cm~D~~~K 
~ ;IF MINUS END OF BAD SECTORS 

(RI~.,TEMP2 ;GET TRACK AND CILINDER 
H~pI l~nG\;VHNDER IN HIGH AYTE 
TEMPI,(82) ;STORE OF' CYLINDER PART 
TEMP~6TEMPI IGFoT SECTOR 
#p7 i OfiTEMPl ;LEAVE ONLY SECTOR lit ~~31~ AlMP2 ; SET I N SECTOR BITS 
TEMP2 
TEMP~ 
*ij!olP ,(P2)+ 
g 
~~RDMSC,WHI 

;SET IN HEAD 

;DROP THE DRIVE 
,BRINGS HEAOS HOME 

• SATTL PoUTH1E TO DROP DPIVE 

hOl1T1NE TO DROP A DRIVE PROM RUNNING 

SEQ 0082 

SEQ 0083 



mm 
020624 

mm 
020640 

mm 
000205 

nml 01740 
01643 mm 
°i 5037 o 3737 

3 m1 
~O 53 3~ mm 

024242 

104463 
OOO~64 

68~1 H 
004537 
000205 

0023H 

002326 

000124 

007520 

002200 

002202 

mm 
002200 

002206 

023620 

;R4 HAS BUFFER POINTER OF DRIVE TO DROP 
JWE CLEAP ~IT IN "OR"T", NOT "ORPRS" 

ODRDRY: INC R.1PC,_AL!LSPI DRORV: ~OV " 
MOV ~~,: ~~ ;SAVE REGISTERS m IN~ALL 

B: 

6~: 

3S: 

~b6 :6R~~F' R2 
MOV R14'R 
CMP ~R~' m " ASL 
ADD aPRPOS+2,R2 
BR 1 $ 

TST 
BNE 
OODU 
MOV 
EMT 
CLR 
CLR 
MOVB .ova 
BNE 
INCB 
HUH 
MOV 
.OY 
MOV 
"OV MOV 
MOV 
MOV 
~OV 
MaY 
MaY 
EMT 
ADD 
PRINTF 
MOV 
MOV 
CLR 
BI SB 
MOV 
-OV 
.OV 
EMT 
ADD 
PPINTF 
MOV 

RTS 
.SBTTL ROUTINE TO CHFCK DATA 
;ROUTINE TO CHECK DATA ON READ 
CKDATA: 

97$, 

96S: 

TST 
BNE 
PTS 
SETPP I 
~OV 
E~T 
MOV 
MOV 
NEG 
MOV 
CLP 
MOV 
MOV 
MOV 
OEC 
BFC 

Sb~ 

MOV 
MOV 
CMF 
~EQ 
DEC 
ANF 

CMP 
ERRHPD 
TRAP 
.WORD 
• WORD 
.WORD 
JSP 
RTS 
DEC 
~OV 

R1 
rElIP4, R3 

!'I~~T OF DRIYE BUFFERS 

1~~sT~~SD~~~ V¥IVE? 

;NO SHIFT MISK 
;NEXT BUFFER 
;GO RACK 

;R~STQRE PEGISTERS 

;00 WE ~ANT TO CHEC~ ANY? 
;YES CONTINUE 
;NO, EXIT 

; BUFFER START 
;WORDS READ IN 
;~A.E POSITIVE 
;4 ERRORS TO BE PRINTED 
;INIT ERROR COUNT 
;~ WORDS TO SF. CO~PARED 

m~-mBSWOR~S 

;PATTERN ADDRESS 
LEGAL 

;G,T LIST OF PATTERNS 
;ONLY EIGHT 
;FOUND IT YET 

i~ti~'E~mWEIST YET 
;NO, GO RACI<' 

;ACCOUNT FOR PATTERN ADDRESS 
;GET ADDRESS 

SEQ 0084 

SEQ 0085 



• 

~i~t~g~~1~oUTI~5~NOV_7~ ~ACVll IP:2~ 3n A(1 05 2) Roij~i~~VT68 CHH~ 45AT~A GE 4-7 

m~ SlSm ~mH mm DEC TrMPl 
Q0221~ MOY ~ 6· t TEMP5 

g: TST HMP 

~m 
o 0666 01457 BEQ CEND 

g~m~ 88 57gl 002204 TST TEMP3 
BEQ CEND 

o 0676 ogMol TST Rl 

~m 
020700 o 1416 8EQ 3· mm mm 002210 m HMP5 

2225 020710 SNE 

mt mm mm mm MaY TEMP!f~~P5 002210 MOY 
25 : MaY iH~.'GOoAT 

F29 020730 mw DEC EM 5 

mm AP 4S 

~m mH~ mm m CLR 
mU,(R2) CMP r 001415 8EQ 5~ 

~ H R~0750 0&5237 oo~~ 74 
INC OECNT 

3 m~ INC m';W(R4) o ma 882·H TST 

~237 020764 001406 SEQ 5$ 

~i~ mm ERRHRD lRO.~.OCER,EPR8 

Jd mm TRAP mR OOE 
• WORD 

8~~m gg~g40 .WORD MOCER 
• WORD ERRS 

o 53H 002202 DEC TE~P2 

nn 021002 Rg5 367 002200 5$: DEC TEMPI mm o sh3 SEQ CE NO 
TST m~o m~ 005337 002176 DEC 

021016 001656 BEQ 9'S 

ASSEMBLY ROUTINES "ACYl1 30A(1052) 30-NOY-78 18:42 PAGE 5 
eZRLEB.PII 30-NOV-78 18:28 ROUTINE TO CHECK DATA 

002204 

002174 CEND: 

R~C 
TST 
8EQ 

ACCOUNT ONCE AGAr N 

1~yE~6&b~SRl~D~~Tl~~~? 
~~~EGSET~X~~gSTED COMPARE LIMIT? 
YES GO TO END 
WE CHECKING PATTERN OR ZERO FILL? 
ZERO FILL SKIP 

~Hlif~NPATTm 
YES SKIP 
Ng'EijiaRT saVER 
hT pnHRN 
DOWN COUNT 

Wi~MJLkATA 
IYES YES NEXT 
10ATA ERROR 

,00 wE WANT 
~NO, S~IP 

TO PRINT IT 

,ACCOUNT FOR PRINT 

IWOROS REID IN 

;NE~T WORD 

; WORDS TO CHECK 

;no WE WANT TO PRINT SUMMARY 
;~O,ro:'UT 

SEQ 0086 

SEQ 0087 



ASSEMBLV ROUTINES 
eZRLES.P11 30-NOV-7B 

m~ mw 005464 

Ii! mm 
~ ~t 021050 
~ 60 mt 
2264 

m~ 
}W 
Ill! 
2274 

m~ 

JU 

012700 mm 
88sm 
001367 

gm~~ 104462 
021106 0~F52 sum R~5m 

2278 021114 012601 

m~ mm ~mgg 
2282 

~ 2B3 m 
286 

2287 

mz 
m~ 
~n~ 29~ 

298 

~m 

021122 
021126 
s~m1 
021142 wm 
02l1n 
021176 

8m8~ 

"ACYll 30A(1052) 30-NOY-78 IB'42 PAGE 6 
18,28 ROUTINE TO CHECK nATA 
000042 

001750 
000002 
000200 000104 

000004 

000004 

IS, 

NEG 
ERRHRD 
TRAP 
• WORD 
.WORD 
.WoRD 

RTS 

r~b!~~3cER'EpR6 i~~~~ ~W~6~I~ijM~~~~ COUNT 
r~~RCODE 
MOCER 
ERR6 

RS 
.S8TTL ROUTINE TO WAIT FOR CONTROLLER READV 

hOUTINE TO WAIT FOP CONTROLLER READY UNDER FLAG 
;MoDE. U~ED IN INITIALIZE PORTION OF PROGRAM I.E. 
;GETTING RAO SECTOR FILE, WRITING PAcr INITIALLY 

WTpDV, ~g~ ~~,:!~P ;SAVE REGISTERS 
MOV u6oa.,ih ;WAIT A WHILE 

1S: =81TUS ~~. 
EMT ~swffiO 

2S' 

9IT ~~RDY ,~nCS(R4) ;READY SET? 
g~~ tl i~j~fDE~~~? 
BNE 15 ;NO GO RACK 

ERRDF 10L2.6NoCRDV,ERR12 
:mD 18W DE 
.WoRD NOCHDV 
.WORD ERR12 
MoV 
HoV 
RTS 

;RESToRE REGISTERS 

.SRTTL GET STATUS/DRIVE RESFT ROUTINE 
;RoUTINE TO ISSUE DRIVE RESET 
~~~~~ ~~~ ~6~§U~6TR~A~~SI~TATUS IF GS 

GETDST, ~8~ ~~~~~f~6~lR3) 
ISORST: ~~V 6e!Y~~1 R3 

MoV ~ORST,Dl(R3) 
CSTUFF, ~OV #CRDVIGSTAT.CS(R3) 

SIS DRS5L(R4)fi~'(R3) 
S~~ ~~Rw¥fi5~() 
CMP #DfisT ,DA(RJ) 

~b@ ~~(R3)'Rl 

ASSEMBLV ROUTINES MACV11 30A(1052) 30-NOV-78 18'42 PAGE 6-1 
CZRLER.P11 30-NoV-78 18,28 GET STATUS/DRIVE RESET ROUTINE 

~j8~ 021212 000205 IS, RTS R5 

~m 
23 0056 23 02p14 010146 
B8'4 ~3tH8 3i8m 
~m 
HH 
m~ 
~m 
2317 
~31B 
~~19 
23~~ 
Hh 
m~ 
~m 
~m 
~m 
2333 

1m 
~m 
2344 
23 45 
~3~~ 
2348 

~m 

HI 

021222 
g~lm 02 236 
n2}240 
ghm 
021246 
g~q~~ 
oih60 
021264 

mm mm 

013703 
3m~~ 
0063113 
006101 
88m~ 
063703 
D0550l 
m~8~ 
005501 
06r~~ 
BloW 
8mo~ 2m2; 

010046 
n0146 mm 
1~6446 o 5764 o 1033 

~12746 
"12746 mm 
104Jl7 

002136 mm 
002136 

.SBTTL 
RAND, 

IS' 

.SRTTL 

MoV 
MOV 
MOV 

ROUTINE TO GENERATE A RANDOM NUMBER 

Rl,-SSPI 
~~~:~~~s 

MOV 
HOV 
MoV 
ASL 
ROl 
INC 
RNE 
ADD 
ADC 
A DO 
ADD 
ADC 
ADD 
Moy 
"OY 
MOV 
"OY 
MOY 
RTS 

ROUTINE TO WRITE PAC~S INITIALLY 
;RoUTINE TO WPITF. PAC~ WITH PATTERN, ALL TRACKS WILL BE 
;WRITTEN (FXCEPT RAn SECTOR TPAcn 
~~~¥~~~NI~W~Rg~ ~0~D!2~rORD 1), PATTERN ADDRESS (WORD 2) 
;WE WILL ATTF~PT TO WRITE MULTIPLE SECTORS AT A TIME 
i~~fW¥~Dl~I~momT~ksA~oER~a~Tom~~. WEw~I~5 ~mES, 
;READS IND INCoRE COMPARISONS TO VERIFV. 

WPPICK: Moy 
~ov 
"oY 
~OV 
MOY 
TST 
lHJE 
PR I~TF 
Moy 
MOV 
MoV 
~lOV 
E"T 

R0'-ISP! Rl,- SP 

e~': ~~ 
BRi( 4),-(SP) 
WRIPG(R4) 
h~MTl ",HMSWpPK 
IiMSWRPK,-(SP) 
~F~Tl Rr( SP) 
~2'-a Sp) 
~~f~TF 

;SEE IF WRITE IN PROGRESS WAS S~T 
;JU.P IF SET - DON·T PRINT ~ESSAGE 

I 

SEQ 00B8 

SEQ 0089 



2~it 811m 
1 1 0~t362 t s m~~~ 
71 021462 
6 o~t406 l g m 
4 0 416 

2 5 021422 

m~ 
2356 

~m 021426 un mm 
m~ 0~1W 
m~ gdn~ 
p68 021460 

~m mm 
BH mm 
m~ 
2375 un 
m~ 
23~j 
n~5 
2386 

~w 239~ 

~m 
nu 

mm 
221g02 

D~lsl~ 
021520 
O~1526 

g~lm 
021542 

8m~3 
021554 

3~im 
031600 
o 2160 4 
g~l:m 

062706 

005046 
156416 

~lF:~ ~i2~ 46 
012746 

~w~~ 
~621~6 
004537 

mm mm 
053764 

O~5762 g m4 
o 1402 

~lm: 
g~ 2764 

oom~ 
0~5714 1 0001 o 453 o 042 

000006 

000107 mm 
205663 

00005 

002200 

177600 

002200 

mm 

002266 000110 
1~~4g2 000042 
2 0~4~ o 2200 0000 40 
o 0120 

000122 000040 

8~m3 
882266 g88m 
3;~m 
000104 

0211 36 

AOO 
PPINTF 
CL~ 
RIS8 
~OV 
~OV 
"OV 
MOV 
~OV 
40V 
EMT 
ADO 
JSR 

SNOW ACTUALLY WPITE DATA OUT ON PACK, WILL NOT WRITE LAST 
ITRAC~ , 
CONWR: 

ENOWR' 

CLP 
CLR 
C~P 
8NE 
TST 
REG 
JSR 
MOV 
MOV 
MOV 
MOV 
MOV 
RTS 

;THIS PORTION 
;ERROR rCCURS 

STWPT: CLR 
~OV 
MOV 
JSR 

201S, ~OV 
DIS 
TST 
BEQ 
CMP 
BEG 

n2S. ~¥~ 
MOV 
MQV 
JSR 
JSR 
TST 
RPL 

205S. JSP 
OR 

TEMPI 

~h6~0,R1 
STWRr 
TEMPI 
STWPT 
R5 HD"OME 

I S~!+'BAHR41 SP +,R3 

~~ !:~i 
R~PI+,RO ,END EXIT 

WILL WRITE THE PACK USING MULTIPLE SECTORS 
WE WILL GO TO 2S AND INDIVIDUAL SECTORS. 

IF A 

DIED? 

ADDRESS 

ASSEMBLY ROUTINES ~ACVl1 30A(10521 30-NOV-78 18.42 PAGE 6-3 
CZRLES.Pll 30-NOV-78 19.28 ROUTINE TO WRITE PAC~S INITIAI.LV 

m~ 
m~ 
2402 
2403 

m~ 
2407 

~l2~ 
2410 
WI 
~4B 
m~ 
m~ 
2418 

W~ ~4~2 
~m 
2426 

~m 
2430 

~m 
2434 
2435 

~m 
2439 

~~li 
2442 
2443 

m~ 
2446 
~m 
i449 

~m 
2452 

021614 012764 000002 000044 203$. 
021622 004537 014112 

3~l~~~ gB2~~~ 26A~~~ 
021636 100163 

021640 
021644 
021650 
021652 

888m 
'22154 

MDV 
JSR 
JSR 
TST 
8MI 

AVr 
CMP 
RNE 
JMP 

~~~mrl~gNC (P4) 

~6f~r~~j ;ERRO" 
205S ;VES GO 00 SECTORS INDIVIDU'LLY 

H10.,P2 i 40 .,R2 9m 
;IF AN ERROR OCCURS T~EN WE CO"E ijERE AND DO THE TRACK SECTOR 
;BV SECTOR. 

021656 005002 

021660 01~164 177600 000042 

8~i~~~ a~3~~1 S23~68 000040 
021700 050264 000040 

mm 
021716 
02p22 

g~tm 
021 7 40 

mm 
mm mm 
mm 
022010 

8~~m 
082170 

022012 004537 022240 
022016 000437 

000110 

no0044 

002172 

000002 

2S. CLR 

3S. 

91~' 98 • 
96 : 

MOY 
~OV 
8IS 
BIS 

~OV 
JSR 
CLR 
CLR 
MOV 
JSR 
JSP 

TST 
RPl 

JSR 
MOV 
JSR 
TST 
BNE 

INC 
CMP 
PH 

JSR 
BP 

022020 
o 2~2 24 000044 ~W CLP 

~OV 
JSR 
JSR g~~m 

mw TST 
BPL 

ODCS(R41 
g5 S 

P5 J SD~ST 
ADlcR4MCijKSEC 

~bh~8 C 
95 S 

DECtiT 
DFCNT,#2. 
9fS 

; R2 = SECTOR 

1LOlD WORD COUNT 
;S!TUP DISK ADDRESS 

;WR ITE A RUFFER 
;CLEAR RETRVS OUT , 
;WRITE FUNCTIml 

;WAIT FOR WRIH TO nNISH 

;ERROR ON WRITE? 
;NO, GO READ 

;VES, CHECK IF SECTOR IS IN 
;BAO SECTOR FILE 
;IF SET, IT WAS 
; YE S 0,0 TO HEn SEC TOR 

;NO, GIVE IT ONE ~ORE TRY 
;IT MAY HAVE REEN NOISE. 

RECNT 1CLEAR RETRV COUNT 
~~~E~~6~gNC(R41 ; 
RS,WTROV 

OOCS(R41 ;ERROR ON REAO 
RIS ;"0, GO CO~PAQE 

SEQ 0090 

SEQ 0091 



II!> 

ASSE~BLV ROUTINES MACvll 301(1052) 30-NOY-78 18:42 PAGE 6-4 SEQ 0092 CZRLEB.P11 30-NOY-76 1 R: 28 ROUTINE TO WPITE PACKS INITIALLV 

f53 n 22050 ')04537 021136 JSR R5,ISDRST 

m 0~2054 ~r437 oooro 0021?2 MOV RnA(R4)§C~KSEC ;CHEC~ IF SFCTOR IS 

m~ o 3~62 8 ~m m ~3 JSR fi~~~~~D C 
;A KNOWN RAO SECTOR 

1ST Wi nSNmNSECTOR 2459 822 ~~ 1011 SHE 9!' S 

~l69 SPF3 g~m~ mm INC RECNT ;r.IVE IT ANOT~ER CHANCE 
46~ 000002 C~P ~~~NT, #2-

2462 o 2 (6 o 1346 BNE 

m~ mm 88mz n 22240 JSR ~~~INBAO BP 

246t 81 $: 24g 022116 

316 mm &m~~ 888m 95$ : ADD U~O'1R2 ~~m ~mOMmSET H 10) 

~470 CMP ~5i ~ 9. 471 822m 88~m BGT ~~6SG~E~IckR~6~ NEXT SECTOR 
W~ 021666 JMP 35 

O~~134 9')15 : 

r14 mm o~~~g~ 
INC ~~O'1P2 1~5~f. ~f~~O~RAC'? 475 888m SUB 

476 ~Ot4d~ CMP ~~~; O. $VF:5 2477 022146 BEQ 
2478 mm 00 13 o 2166~ JMP 35 ;NO 
~479 9525 : 

2:a~ 022154 mm 002200 TST TEMPl ;WHICH SURfACE? 
2482 022160 BEQ 5$ ;TOP (0), BRANCH 

~m mm mm 886m CLR ~m;Rl ;ROTTO~, SWITCH TO TOP WITH 
485 ADD 

I~BF.~fE~O IN ALSO 

~m 8m8~ mm O~Oy05 8888~~ ~OV pC5 BDACRp nB 45: MOV SEE~ffUNC R4l 
JSP R5,LD UNC 

2469 o 2221~ 004537 021052 JSR R5,WTRDV 

~m 022216 OO~137 "21434 JMP CONWR 

493 022222 012737 888m 002200 5S: ~OV #HEAD6TEMPI ;~AS TOP, MIKE ~OTTQM. 

~m mm gum 000040 MOY n1,s A(R4) 
BR 

496 
~497 

OOOgOO 002250 INaAD: ~OV 'TT"" 498 02224Q 016337 

m8 3Hm mm 2~g 8~ mm MOV S~ ~j ~~:gi MOV 
2~01 o 262 016337 o 0;)06 g8~m MOY ~P R3 ,E.MP 

022270 016337 o 0006 MOV MP P3 ,E. MPl 
~58~ 8ml~ 016337 000006 002262 MOV ~P 03 E.MP2 

504 FRRHPD 19 .~N~RTS,ERR13 

HI 
022304 mm TRAP BER ODE 
022306 • WORD 199 mm mm • WORD NWRTS 

.WORD EPR13 

ASSEMBLV ROUTINES MACYlI 301 (1052) 30-NOV-7B 18:42 PIGE 6-5 
CZRLER .Pll 3C-NOY-78 18: 28 ROUTI NE TO WRITE PACKS I~ITIALLV SEQ 0093 

2505 022314 mm 000012 INC EPRCNT(P4) 
2506 022320 007546 TST T.DPP IARE WE COUNTING ERRORS 
~507 mm mm BE Q ~IRCNT(R4),ERLMTI=~ST IT 50R 000012 007~C6 CMP 
~50q mm mm BLO 2~ iNn 
51~ 003125 ~02126 "OV ~~R5m~WHV m mm 8~~m mm JSR 

MOY 4E~nWR,P5 
~m 022354 000205 2S: PTS A5 

~~li • SBTTL ROUTI NE FOR SVSTE~ CLOC~ 

25 7 ;ROqTINE TO READ SYSTEM CLOCK 
2518 ;qSES "REGTIW FROM DIAGNOSTIC SUPERVISOR mg mm 005737 002264 GETSVS: TST SYSCU ;00 WE HAVE l CLOCK 
2521 001002 BNE 4~ ;VES, GO SERVICE IT 
2522 

8H3g: 
BREAK ;NO, CALL SfJPER FOP 'c 

1m o ~66 A8m~ E"T ~~BRK ATS ;EXIT 
524 022370 4 ~: PEQT I" PO ;GET PRESeNT TIME 

3m 8 ~~370 mm EMT C~P.EQTI'" om 002240 1$: CMP j~,LSTTIP ;"'AS IT "'OVED BEQ ; NO MOVEME~T SINCo LAST CALL 
~527 g2m~ mm mm M(1V ~8!m~H ;CALCULATE DIFFERENCE 

528 "nv ;AND FIX lCCORDINGLV 

~m g3~m 6mg~ SUB n, ~~COND mm 25: ADD ; RU"P SECONDS 
02 416 "22737 002242 CMP #~6., SECOND ;SECONDS OVERFLOW 

2532 n2~424 003p4 RGT ill 
m~ 33 m a8~2H mm 002242 75: SUB I~fH~~£O~O INC ;TI"E BETWEEN REPORTS 
2535 022440 ~2~m ggm~ INC MINUTE ;RUMP MINUTES 

~m 
022444 002242 CMP ~~O.,SECONO mm mm BLT 

000074 002244 CMF #~O.,"INUTE 
2539 022462 00300' BGT H 
254~ g ~~~~3 ng5Hi mm INC HOUP m boo 5 

~,~ 2244 snp ~~O.,"I ~UTE o 4 6 3S: RTS 

~m • SRTTL HF ADS HO~E POUTINE 
~545 

546 I ROUTINE TO BRING HEADS OVER TRAC' 0 

~m o ~~5RO g!Om HnHO~E : MOY PO -ESP) ;SAVE PO 
g ~d o ~537 mm 0'0044 MOV tR6. P(jfUNC(pt) ;R~AD HEADER 

550 JSR P~,LDF' JNC Ir.O DO IT. 
2551 022514 004537 021052 JSR R5,wTPDV 

~m mm 8HJSS 8~8m MOV ~lW~6RO GET HEADER 
554 SIC ONLY CVLINDER 

2555 022530 010 64 o ~O40 ~'OV P~~R~~~R~ll MOYE IT TO BUFFERED DA 

3556 °W 34 0527r stm mg:~ PIS fET "ARKER 
557 8m n~~ ~ MOY ttsEfK~fbNC R4) OAD SEE' 
55R JSR P',LD UNC SeEK! 



ASSEM~LY ROUTINES 
CZRLER.Pll 30-NOY-18 

255Q 022554 004537 

~~go o ~~5 60 ~~6464 

56~ sm g~~~8g 
2563 022574 OOt205 

r64 m 
2~67 
2568 
2569 
257~ 

m~ 
m~ 022516 023737 

m~ 8m8~ mm 
257

1 
o~rl2 T42~ m 3 ~~2 8 413 

r o 2624 o ~70~ 
5~ o ~2630 02370 

~g g ~m mm 
m~ 8~~g~~ mm C 64 
2568 o 2650 103J02 

m~ mm ~8gm 
259 
~5q3 m 022656 °8 5137 2596 022662 gl~~3~ ~591 02~H4 598 3~ m iBm 59Q 

m~ 022702 r > !llm mm 
~ 0 112 012146 

i &HH~ 
012746 

g~m~ 4 0 13 1 401 

~6~ mm mm 
6 022744 023137 

m~ mm mm 
ASSEMBLY ROUTINES 
CZRLEB. P1l 

m~ 
2609 

~m 
2613 un 
2617 

~m 
2621 un 
un 
2629 
~630 

~m 
2633 
2634 

~m 
2637 

~m 
~640 
2641 
2642 ml 
2645 
264~ 

UU 
2649 

m~ 
2653 mt 

022162 
022766 

o~ro om 
023004 mm 
023016 
O~3020 8 jm 
02303C 

mm 
023r4 m ~~ 
023 54 
023056 

m~6~ 
023 ~o 
023076 
023102 

30-NOY-7a 

013103 
000421 er537 g ~m 
023703 

18 3003 8 m~ 
000170 
020W 
m~ 
000763 

g~~m 364 
o 530~ 
i~m o 0201 
101401 mm 
042764 mm 

"ACVll 
1R:2R 

021052 

~8m~ 

007540 

001HO 

mm 
007540 

007542 

007514 

mm 
mm 
003256 
006462 
GOOOH 

Rggm 
007526 

001526 

MACYll 
18:28 

007526 

0~~214 
~ MS 
001526 

007550 

000050 

000042 

~0~2no 

880m 
008040 

2657 
2658 
~659 

~~~~ 023104 004137 005230 
2662 

30A(1052) 30-NOY-76 18:42 
HEADS HO~E ROUT! NE 

PAGE 6-6 
5EQ OOQ4 

JSR ~~~~~RgXI LSTHDRi~~IT. 000050 ~OY 
CLP PRPosh4 ' ; 5E RUFFER TO HO~E 
~OY ~~P)+,RO 
RTS 

• S~TTL RANDO~ WC A~D VA ROUTINE 

;ROUTINE TO GET RANDOM SECTOR AND WORD COUNT POR R/. TRANSFER. 
;SECTOR IS CHOSEN RETWEEN ~IN'MA~ LI~ITSl WORD COUNT 19 m~~EN 
~mHAbV~~~rOSOHTHr~~R~E~~gR ~ mLc~tiSEW~?~~ED NOT 
;R4 HAS BUFFER OF DRIVE WrRE WaRrING WITH 
~ON EXIT : ~~~!~4! HAS w~Ag COUN 6ISK ADDRESS 

007542 ~WCDA : CHP ~§~XS,T.HNS ;~bN .AX llt:CTORii ~QUAL 
BNE !roI.DcmTo~TE N ~OY T.MXS,R2 
SR ss ;GO GET WC 

9QS: JSR ~6~n~N~2 ;GET PANDO~ # FOR SECTOR 
~OV 

B: BIC ll1776o~R2 19;i7loS~~V THAN CMP ~~ "'''S,R ~AX 
BRIS ;BRANCH IF YES 
ASP ;HALF IT 
INC 

iL.MNS 

;INC SO NOT 
BR 

3~' C~P ;"IN OKAY 
BHIS 5S 
ROL ~~ RR 

;NOW GET WORD COUNT 

5S' TST T.STIP 
BNE 95 S mm MOV ~AXWC,T.~XB 

95$: C~P ~~~WC'T.MXB 
BHIS 

PR I NTF aFMT13Df#OYER,T.MXR,MAXWC 
MaY A XWc,- SPI 
~ov T.MXB,- SP 
MOY #OYER - SP 
MOY #'"T!~DS-(SP) 
MOV 
MOV S~'R SP 
E~T C$~NTF 
ADD m~E~T.MXA 001526 MOY 

001550 91$: CMP T.MX6,T.~NB ;~IN MAX EQUAL 
~GT 6$ 

007550 MOV T. ~XB,T.MNB 

30A(1052) 30-NOV-76 lB:42 PAGE 6-7 
RANDOM WC AND OA POUTINE ~EQ 0095 

MaY 
RR 

T.~1{B,R3 
9~ 

;VES SET WC 

6~1 JSP ~6~DAN23 ;GET RANDO" WORD COUNT ".ov 
7~' SIC u68060~R3 ;MAX" " , 

CMP T.~XB,R 
B~IS as 
ASP n INC 
RP 1S 

8S: C~P ~i,T.r.fNB 
BHIS 
POL R, 
BR 1S 

;NOW WE HAVE SECTOR ANO WORD COUNT, Cqr.CK TMAT ~ORn COUNT WILL FIT ON SECTOR ,I F NOT LOWER SECTOR ST APT 

95: HOY #4r,., Pi ;SETUP FOP FOURTV SECTORS 
NEG ~j,"MP(R4) $~A~5 ~g~g g88~t ~Er.ATIVE ~OV 

11S: DEC PI ;DOWN COUNT ~INI~UM START SECT NEEDED 
ADD r ~8.,P3 ~~~ILrEijl~g'~N~~~l~ SECTOR A~I 
CMP ¥~§R1 lHIRN~~N¥~MsR~~lg~DSUFFICE ~LOS 
MaY P~fP~ i NO , THEN MA~E IT FIT 

000040 12$: MOV 
000040 BIC ~1708~W~~DA(R4 

RIS P2,hA(P4) 
RTS P5 

• SBTTL ROUTI NE TO NIMP BUFFER O~ nCK 

;~gF~~hIOw~Ut~NRgb~~MNw~i~ W~~6UgoR~IJ~~5 m ~~~~~BLE 
;WHgN WE CA~'T 

D~PBUF: JSR PC,LINEl 



ASSEMBLY ROUTINES MACVll 30A(1052) 30-NOV-78 18:q2 PAGE 6-8 
eZRLEs.Pll 30-NOV-78 18:28 QOUTINE TO DU~P RUFFER ON ocr 

2m 
2665 

mtmm 
lin mm ~673 021136 
2674 0 ~3~10 
~m S~~t4~ 
~m g~~tl~~ 
~Ug g~~ ~4 

68 023 6~ 68~ 023164 

~m gm~8 2m mm 
~m mm 
2689 &23210 
~6§O 23212 

~~9~ mH8 
2693 02322a 

2

1
61bl mH~ 
9! 023236 8 023240 

~ smM 
3 023254 
4 0 3 58 

2 ~ shh4 
~696 023270 

~m mm 
2700 023304 

:111 

H8~ 
270" 
2707 
2103 Mo 
2711 

Ht~ 
HI~ 
m~ rw 
m~ 
2723 

m~ 
2727 

m~ 
273~ 

mm 
023312 mm 
023326 
023332 

023334 
02334" 
023342 
023346 

023352 o 233 ~6 
o ~33 64 o 3370 o 3374 
o 3402 
o ~34;0 o 34 4 o 34 2 
023426 
o ~3430 o 3434 o 3440 
023442 
O~3450 

g1~m 
023464 

8~m6 
o 2350~ 

~m mm 
2735 023512 
~p~ 023514 

!
~O) 8mt~ 
91 023520 ~ g~~~24 
6 o~~d~ 
3 02354C 
4 02354~ 

2 1 n2354 
2739 023550 
U40 023554 

HH g~m~ 

2!7~31 g~m~ ~ Q m~ 
6 0 3602 
3 O~3606 

1 6~Jm 
2 44 

sum 
010H6 
012746 

°gPm 
10600 mm 
O~2701 o 206 

8 m~ o 1373 

mm mm 
012237 
O~ 373 7 
ry 5~37 n 2 37 
162 37 
012737 
01370~ mH, 
001417 
OQ5P7 
Soi 3~ 012~37 
01370~ 

mBi 
000 10 ~ 

m~h 
001422 

mm 
OC 1416 
005301 

011246 
01374" 81 'l746 

~746 o 74F 
01 600 

~gm~ 
005237 mm 
Op746 

2dm 
012746 
O~0600 

A~m~ 

000200 

000042 

000200 

002314 

002252 

003737 

888m 

8~m3 
ggm~ 

003434 
000507 
000002 

0000"6 

"00200 

002174 
007570 

n 2176 O~2176 
g ~~~~ 
o 0802 mm 
mm 
000020 mm 
mm 
"02174 

002232 mm 
000012 

002202 

~02202 

0~2~O ~ 8 ~~30 o 0003 

0000la 

002314 

0023!? 

mm 
C02210 

002210 

!CALCULATE THE STARTING BUS ADDRESS FOR T~E COMPARE 

93 S: 

94$: 

96S: 

IS: 

3S: 

2$: 

5$: 

AS: 

MOV 
MOV 

MOV m 
~OV 
~OV 

m 
ADO 
DEC 
ONE 
MOV 
NEG 
CMP 
RCT 
MOV 
SUR 
BR 

~gB 
SU8 
MOV m 
SUB 
PRINTS 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
EMT 

e8U 
MOV 
CMP m 
BNE 

PRINTR 
MflY 
MOV 
MOV 
MOV 
EMT 
ADD 
RR 

CMP 
~HI 
CLR 
~OV 

MOV 
MOV 
NEr. yov 
SIJB 
~ov 
MoV 
--lOV 
TST 
BEQ 
DFC 
TST 
BNE 
MOV 
MOV 
MOV 
DEC 
BP 
CLP 
INC 
cup 
BEQ 

INC 
TST 
REQ 
DEC 
PPI NTP 
MOV 
MOV 
MOV 
MOV 
MOV 
~OV 
E"T 
ADD 

INC 
TST 
CMP 
RLf 
PRINTB 
MOV 
MOV 
MOV 
MaY 
~OV 
EuT 
ADD 

TEMP2 

mH,DWCNTt 
4$ 

;GET STARTING BUS ADDRESS 

;GET PRESENT nISK ADDRESS 
;SAVE SECTO~ RITS 

ls~VF. A COPY 
;SAVE ANOTHER 

!g~lcBl~~EO~o~5Ce8fi~T 
;ONE SECTORS WORTH 
InONE 
;PiD 
;GET WORD COUNT 
;~A'E IT POSITIVE 
;WORKING WITH PULL SECTOR 
1~~ts~gTCAb~ ~~~~I~~ SECTOR 
;START OF COMPARE 
;GO COMPARE BUFFER 
;GET SECTOR DIFF 

;CHECK PATTERN LIST 

;NONZERO WORD COUNT 

;\IIORD 
,PATTEPN ADORESS 
;16 ENTRIES 
;ZF:RO OP PATTERN 
,?f:RO BPANCH 

'WITHIN LIST 

HH1T9 A, PECNT ,TEMP2 

Hm'=ml 
nFNT9$,-( Sp) 
#3,-(5P) 
SP PO 

~lt~!~ 

SEQ 0096 

SEQ 0097 



023r2 ~m8~ 023 f D2505~ 

m73i D013t 
026316 

02374 g~m~ 023742 

023744 005037 002170 

8Bm mm 
ASSEMBLY ROUTINES MACVll 
CZRLEB.Pll 30-NOV-78 IB:28 

~i§~ 8~1i~2 8Igj~~ 
~~ii g~~~~a 3!i~~~ g8g~t~ 
2795 ~23772 100411 

~~~f g~lR8~ 88~~Ai 002172 
27§9 024~04 0053~t 
2BO~ 024006 001370 
~~n~ 024010 OO~402 

2883 024012 005237 002170 

~R8~ 
~806 
2807 
~80B 
~809 2m 
2812 

~m 
2A15 
2816 un 
2819 

u~~ 
~~2~ 
~B2~ 
~8~6 
m~ 
~829 

~m 
~m 
2835 
23~f 
38~8 
2839 
2A4p 

~~l~ 
2843 

m~ 

mm 
024434 
0244 3 ~ 
g~Hh 
024444 
024446 

8mi~ 
024550 
024610 mm 
024750 
025010 

3~A(1052)Roij¥I~~VT68ou~~'~ijff~~G5N~D~~ 

STDMP' 

H, 

25, 

3$' 

RTS R5 

MOV 
MOV 
PRINTa 
MOY 
MOY 
MOV 
MOV 
E~T 
ADD 
TST 
DF.C 
SNE 
PRINTS 
MOY 
MOV 
MOV 
E~T 
ADD 
~OV 
DEC 
BNE 
RTS 

m 
RTS 

SROUTINE TU CLEAR ALL DRIVE INfO, USED ON SURT Oq 
H~nA~~ HT~HL~gL[.OS~~GR~ArrED TO CLEAR INOIVIO'JAL DRIVE 
,CALL JSR R5,CLEAR , 
CLEAR, MOV R4fl-~SP) ; SAVE R4 

MOY l~4~/'R4 ,GET RUFfER STARTS 
2$' CLR !~~E~~D OF BUFFERS C~P .4, .ENDaUf 

BNE B ;NO GO TO 2~ 
45: MOY HP)+,R4 '~E~TORE CUR ENT BUfFER POINTER 

RTS , XIT 

.5B1TL ROUTINE TO CHEC~ FOR HAD SECTOR 

~~ggTI~ELr~Tf'mM~DTgEHo~SECPT~g~\~~!. !~~~~mRI~E sgEI~oep~~ND , 
CK9DSC: CLR HDRFND 

MOV ~~::ml MOY 

30A(1052) 30-NOV-78 lA'42 PAGE ~-11 
ROUTINE TO CHECK FOR "AD SECTOR 

~g~ ~5::fm 
;~l ~8~ ~~~C~~YR4),R2 m H2) 

3$, 

4$: 

CMP CHKSEC,(R2) 
BEQ 3. 
6ft ~g2)+ 
~~E H 
INC 

,",0 v 
MOV 
MOV 
MOV 
RTS 

HDRFND 

(SPj+,R3 
SSP +,R2 
(sp +,Rl pgP +,PO 

;CLIO.:AR l:"LAG 
gm ~1 

;SAVE R2 
,SAVE R3 "6 E~TRIES 
Ir,E. WHERE WE'RE LOOKING 
;END 

IHAVE WE GOT A ~ATCH 
}THEN GO SET INDICATOR, ELSE 

I SET FLAG FOUND 

}BUFFEP 

BSECD' 

TO STORE PAD SECTOR LISTS 

mB; 
BSEC3: 
BSEC4, 
RSEC5, 
B5EC6, 
BSEC7: 

• RLKW 
• RLKW 
• ~Lrw 
• BLKW 
• RLKW 
• RL~W 
• HYW 
• 8LKW 

If • 
16 • 
16 • 
16 • 
U, 
16. 
16 • 
~ . 

ILIST OF PATTERNS USED IN WRITING 

PAfLST' ~Hr 
PAT2 
PA T3 
PAT4 
PAT5 
PAT6 
PAT7 

PATO, .WORD C 
• WORD ~ 
• WORD 0 
• WORD (. 
• WORD ('J 
• WORD 0 

:tm ~ 
.WORD 
.WORD 
.WORD 
.1I0RD 

IT. 

SEa 009B 

SEQ 0099 



ASSEMBLY ROUTINES MACVll 30A(1052) 30-NOV-78 18: 42 PAGE 6-12 
CZRLER.Pll 30-NOV-7B 18:28 ROUT! NE TO CHECK FOR HD SECTOR SEQ 0100 

~m gmSg mm • WORD 0 
• WORD C 

~U~ o~m2 .WORD 0 
.WORD ~ 

~n\ 024510 177777 PITt : • WORD 177777 
024SP ~rm 

.WORD 

~~~m sm 5~525 :~8~B 
B55 024528 .WORD ~ 525 

~m mm mm .WORD mm .WORD 
.WORD 

2859 • WORD 

m~ g~~~i~ °l~m 
.WORD mm • WORD 

g2:~4n L 252 
• WORD 

2863 • WORD 177252 
~B64 024~42 177~52 .WORD 177~52 m 2~M~ m g~ .WORD m ~~ .WORD 
2867 m3 °f550 mm PAT] : .WORD 0 

g m~ .WORD 8 .WORD 

287\ 
o 4556 • WORD 177777 

287 024560 177777 .WORD ! 77777 r mm mil! :~8~g 77777 
87 
875 024566 .WORD 0 

~m mm Ip r .WORD !HiH .WORD 
878 ~o6 6 .WORe , 

2879 024576 

~9ZrZ • WORD 177777 
28B~ °f600 .WORD (0 

m o 4602 b~Z ~6 • WORD t 77777 

g2:~82 .WORD 
2883 1 7 7 • WORD 177777 

nit gpm mm PU3: • WORD ~~m .WORD 
2BB7 o 4614 052525 .WORD 5 525 
28~8 0246~6 lHm .WORD 

i~~~H n~i gj~~ ~ • WORD 
.WORD 

o 4624 52525 .wORD ~ 5 5 
289 °r626 r2525 

.WORD 5~525 m g m~ m~~ • WORD 1 ~m • WORD 
2895 024634 052525 .wORD 52525 
2896 024636 125252 .WORD 125252 
~897 m~l~ mm • WORD im~2 AQB .WORD 
2BQq 024644 052525 .WORD 52525 

m~ 024646 125252 .WORD 125252 

ASSE~BLV ROUTINES "AeVll 3CA(1052) 30-NOV-78 18:42 PAGE 6-13 
CZRLEB.Pll 30-NOV-78 18: ~8 ROUTINE TO CHEn FOR PAD SECTOR SEQ 0101 

m~ 8Hm 155555 PAT4: • WORD 155555 
133333 .WORD 133333 r04 

024654 066666 .WORD 066666 

m o~m8 mm .WORO mm 8 4662 
.WORO 

907 066666 .~ORD 066666 
2908 824664 ~i~m 

.WORD !55555 

m~ ~~666 • WORD mu o 67~ . 5~555 .WORO 
o 467 • WORD 155555 

291i 8 ~4674 133333 .WORO 133333 m o m6 l~~m • wORD (,66666 

o 2470~ • WORD mm 2915 33333 • WORD 
2916 024704 06666f .WORO Of6666 



*' 
ASSE"BLV ROUTrNES "ACYll 301(1052) 30-NOV-7B 18:42 PAGE 7 

SEQ 0102 CZRLES. Ptl 30-NOV-78 18:28 ROUTINE TO CHECK FOR 8AD SECTOR 

HIS 02470~ 155555 .WORD 155555 

~m g~qo I~A1°S PATS: .WORn 

i~~m ~~~ o 4~ ~ ~~4 1~ • WORn 
• WORD 4 21 

9 3 o 4716 13211 • WORD 13 110 

~32~ QrnO 055044 .WORD 55044 

g 1~~~ g~~1F .WORD f64H 9~q .WORO 6~504 92 0247 6 1 55 4 • WORD 
2929 o ~4730 042642 .WoRD 

4i 642 

~m s m~ AHHO :~8~E i mo 
931 024736 44264 • WORD 44264 

2932 °f740 mm .WORD 
if2 ml 81m • WORD 4~~6 .WORO 

2935 Q24746 042213 • WORD 4 213 

un 8~m~ m~p PAT6: • WORD mm .WORD 

293~ o 4754 1771 7 .1I0RD 177717 
29l o ~475S 1771H 

.WORD mm 8m HH .WORD ~~4 .WORD 
2943 024764 117177 • WORD 177777 

~m mm mm .WORD 
l7HH .WORO 
h777 946 .WORO 

2947 024774 171117 .1I0RD 117777 
2948 °f776 mm .WORD mm F49 g ~~8~ .WORD 

950 .WORD 
2951 025 04 177177 • WORD 177777 

3952 
025 06 177177 .WORD 177777 

953 
45513 954 mm 045513 PIT7 : .WORD 

f55 
122645 • WORD 122645 

§5~ B~~~H ~~m~ .WORD mH! 9~8 • WORD 
3226 .WORD 

2959 o 5 22 055132 • WORD 5~132 

3960 
025024 026455 .WORD um 6 m g ~~~ ~8 mm .1I0RD 

.\lORD 
2963 o 5 32 122645 • WORD 122645 
2964 025034 mm .WORD t51322 

~m o ~~~~8 .WORD H5~4 
825 42 

.WORD 5'1~2 967 055132 • WORD 
2969 m84~ mm .WORD Hm6 ~969 .WORD 

970 
2911 

HH 025050 000240 E~DOFPROGRI": NOP 

ASSEMBLY ROUTINES ~ACYll 301(1052) 30-NOV-78 18: 42 PAGE 1-1 
CZRLEB .Pll 30-NOV-78 18:28 ROUTINE TO CHECK FOP RAO SP.CTOR SEQ 0103 

2934 mm mm: 
~hi 025052 A8am EMT CSETST 

025054 HILT 

977 • SBTTL DRIVE INFORMATION BUFFERS 
2919 

m~ 
,ORIVE INFORMATIO'l BUFFER 

2992 .LIST .E 
~9U 025056 DRBUF: 
363O 

I 8H~H g~8~8~ 
SKCNT ;SEEK OPERATION COUNT 

~~m lRf,AD OPERATION COUNT (SIlS) ~2~HO~R5~R 
1 825 64 o 0 06 WXFRI ;WRITE OPERATION COUNT (BITS) LOW ORDER 
1 8r0 66 oooon nmT 

' " .. " II J.fIGH ORDF.R 

1 C ~~~~ 8S3g ;ERROR COUNT - HAPD 
SFTCtJT ;ERROR COUNT - SOFT 

1 025 74 ogno 16 SKECNT ;SEEK ERROR COUNT mm VERCNT ;DRIVE ERROR COONT 

1 hUn DCRCER l~~I8E~R8R~R~~~0~og~ONT HCRCEP 
1 025104 DLTCNT ;DATA LATE ERROR COUNT 

i ~ 2510 6 oooro OPICNT ;OPERATION INCO~PLETE ERROR COUNT mm gSg H HOFERO ;~EADER NOT FOUND ERROR COUNT 
N~~CH ;NON EXISTANT ME~nRv ERROR COUNT 

1 025114 00 36 RETRV ;PRF.SENT RETRY NU~BER 

0251r ooog 40 BOA ; " DISK ADDRESS CONTENTS 

1 mt ~ °8°842 
BMP ;PRESENT ~ULTIPURPOSE CONTEN'S 

g 8 ~~ FUNC ;LAST FUNCTION LOADED 
1 RCSADR ;CSR IMAGE OF LAST COM~AND 

! 025ffi °r05O LSTHDR ;LAST POSITION ON DISK m ~~ 8 om RTYPE IERROO ON WHICH RECOVERY IS IN PROGRESS 
SKCNTI ;SEEK COUNT LOW ORDER 

1 025 34 008056 PRFLGS ;PROGRAM INTERNAL FLAGS 
1 025r6 000060 RXrP3 ;R~AO COUNT THIRD 
1 g~~ 1~ O~T~ WXFR3 ;WRITE COUNT THIRD 
1 8 8, g6 

LSTDA ;DISK AnURESS OF SOFT ERROR 
1 o 5 44 DIFwu ;LAST DIFFERENCE WORD OF SEEK 
1 02Sr6 000070 DPHOUR ;TI~E DPYVE WAS DROPPEO 

l m ~g 888m TRERR ;TRACKING ERROR COUNT 
DATCf.R 

I 025154 000016 DO~CK ;WRITE CHECK NECESARY 
025156 00318° ~m~~ ;SERIAL NIlM9ER OF CARTRIDGE 

I m ~~ o~ l'~ ;SERIAL NUM"EO OF CARTRIDGE 
DCS ;CSR ADDRESS 

1 025164 g 0186 DRSEL lm~h~E~w Amm'i!oh~~NTS rt 66 
OO~ilC. B"A 

l ~~ ~} assn BSECPT ;POINTER TO BAD S~CTOR FILE 
RSFEK 

1 o 5174 000116 SOFTCI ;CSR AT TIME OF SOFT ERROR 

I 02517/i 8ggm WRIPC, ;WRITE IN PROGRESS nURING PWR FAIL 
o 252CO PRPOS IPRESENT POSITION ON DISK 



~ t 

ASSEMBLY ROUTINES "ACVll 30A(l052) 30-NOV-78 18,42 PAGE 7-2 
SEQ 0104 CZRLEB.Pl1 30-NOV-78 la,28 DRIVE INFDP~nION BUFFERS 

1 SF.EK OPERATION COUNT t 02~r~ ooo~~o HCNT 

~~5 8~ 88~ 6 ~ ~~m Rr,AD OPERATION COHNT (BIIS) h~~HO~R5~R 

t 
5 10 008 06 ~~m WRITE OPERATION COUNT (8ITS) LOW ORDER 

mm 88~m 
It II tI "fiIGH ORDEP 

mm ~~~8~ E83~t : NA~¥ 

i 
00 Jl6 SKECNT SEEK ERROR COUNT 

mm mm DERCNT gRHEc~RR~Mgll~6 NT 
~Hm B~AiEE ERC ERROR gOUNT 
DLTCNT OAT UE ERROR COUNT 

I Un~J illill 
OPICNT ~kK§~~I~~TI~ga~bL~~~o~RRgHNtOUNT HNFERR 

NON EXISTANT MEMORV ERR8R COUNT NXMCNT 

l 
RETRY PRE~ENT ~II=VAMH~~~~ CONTENTS 

o 2S~~~ 8DA 

~ hU 8MP PRESENT ~lILTIPURPOSE CONTENTS m 19 FUNC ~~~TI~~MfT~~NL~g~D~8MMAND 1 BCSADR 
1 82~~S~ mill 

LSTqDR LAST POSITION ON DISK 

1 RTVPE ~~~~Rc8~N~ul8U H~ti~~F.RY IS IN PROGRESS 
~S ~~ S~CNT1 

I 02526U 888 ~8 PRFLGS PROGRAM INTERNAL FLAGS 

0~T2 R~FR3 READ COUNT T~IRO 

1 n ~~ 8~g ~~ WXFR3 K~IIEA&S~~~sTa'R~oFT ERROR LSTOA 
1 025270 o 0 66 DHWO UST DrFF~RENCE WORD OF SEEK 
1 °fn 000070 DPHOUR TIME DRIVE WAS DROPPED 

1 mm TPEPR TRAC~I~G ERROR COUNT g 5hg DATCER 
1 o 530 000076 DOWCK }WRITE CHEC' NECESARV 
1 025302 000180 SERN"1 ISERHL NU"RER OF CARTRIDGE 
1 

°r304 Sf! ~ 
SERNM2 }SERIAL NnM~EA OF CARTRIDGE 

1 g ~m D 8t26 DCS }CSR ADDRESS 
1 DRSEL Ig=I:~N¥Ehfi~TARAI~I~'~5h~lNTS 
1 8~~m 8gS n ARA 

8SFCPT IPOINTER TO BAD SECTOR FILE 
RSEEK 

1 o S320 000116 SOFTCS }CSA AT TIME Of SOFT ERROR 

1 mm g88m WRIPG ,WRITE IN PROGRESS DURING PWR FAIL 
PRPOS }PRESENT POSITION ON DISK 

1 825326 mm HCNT ;SEEK OPERATION COUNT 

1 ·~m~ ~~m $Pr,AD OPERATION COUNT (AIlS) n~~Ho~~~~R 

I 025334 g8ggo~ WXFRI ;WRITE OPERATION COUNT (8ITS) LOW ORDER 
025n 88g~h 

WHR2 ; " II II "HIGH ORDER 

I ml E RRCNT ;ERROR conNT - qARD 
snCNT ;ERROR COUNT - SOFT 

t 025344 000 ~6 SKECNT ;SEEK ERROR COUNT 

H mm g8~ g DEROT IRIIIEc~gR~~R§2U~~UNT DCRCER 

ASSEMBLV ROUTINES ~ACVl1 304(1052) 30-NOV-7B 18:42 PAGE 7-3 
CZRLEB. P11 30-NDV-78 16,28 DRIVE INFORMATION BUFFERS SEQ 0105 

m 
025352 000024 HCRCER ;~,ADER CRC ERROR COUNT 
025354 000026 DL TCNT ;DATA LATE ERROR conNT 
o ~535~ 38tiQH OPIC~T ;OPERATION INCO~PLETE ERROR COU'T o 536 HHERR ;HEIDER NOT FOUND ERROR COUNT 
o 536 08 o~ 3 4 N XMCNT ;NON EXISTANT MEMORV ERROR COUNT 
025364 o 0036 RFTRV ;PRESENT RETRV NUMBER 

1 a3~m g~8~l3 RDA ; .. DISK ADDRESS CONTENTS a"p ;PRESENT ~ULTIPURPOSE CONTEPITS 
I o 5372 o 0 44 FUNC ;LIST FUNCTION LOIDED 

025374 000046 BCSADR leSR IMAGE OF LAST COMMAND 
i 81~m °rgso 

LSTHDR !~~~6RP8~I~h~~HO~Eg6~~RV IS o 0 52 RTVPE IN PROGRESS 
I o 5402 o 0054 SKCNTI ;SEEK COUNT LOW ORDER 

o 2S 40 4 o COSE PPFLGS ;PROGRAM INTERNAL FLAGS 
1 8m~~ a~8m em~ ;READ COONT TqIRO 

;WRITE COUNT THIRD 
1 02541 o 064 LSTDA IDISK ADDRESS OF SOFT ERROR 

i mm o go 66 DIFWD ,LAST DIFFERENCE WORD OF SEEK 
880m DPHOUP ;TI"E DRIVE WAS DROPPED 

TRERR ;TRAC<ING ERROR COUNT 

t 02sf2 088°74 DATCER sr 24 ~38m 
DOWCK ;WRITE CHECK NECESARV 

d ~g SE PN"1 ;SERIAL NUMRER OF CARTRIDGE 
SFRN~2 ;SERIAL NUMBER OF CARTRIDGE 

I orr mm DCS ;CSR ADDRESS g S 34 DRSEL ,nRIVE SELECT AITS~8,9 10) 
I ~4~8 BAA 1PRESENT AUS ADnR! S ~5NTENTS 8SECPT ;POINTER TO RAD SECTO FILE 
1 o~~W g8gp~ RSEEK 

g ~544g soncs ;esp AT TIME OF S~FT ERROR 
1 888 ~g WHIPG ;WRITE IN PROGRESS nURING P"R FAIL o 545 PRPOS ;PRESENT POSITION ON DISK 
1 

i mm 388~2g S~CNT SEEK OPERATION COUNT 
RXFRI READ OPERATION COUNT (AITS) LOW ORDER 

B mm 000 04 PXFR2 " " .. "HIGH ORDER ogo 06 WURI WRITE OPERATION COUNT (BITS) LOW ORDER mm svsm WXFR2 II " " "~HGH ORDER ERRCNT ERROR COUNT - HARD 
1 025466 gg8~H SETCNT ,RROP COUNT - SOET 
1 025470 SHCNT SEF' ERROR C~UNT 

1 mm 8~8 ~~ DERCNT DRIVE ERROP COUNT 
DCRCFR DATA CRe ERROR COUNT 

1 025476 o 0 24 HCRCER qE ADER CRC ERROR COUNT 

1 o ~S500 mm DLTCNT DATA LATE ERROR COUNT 
o 550~ OPICNT oPERATICN INCo~PLET! ERROR COUNT o 550 HNFE RO BE ADER NOT FOUND ERROR COUNT 

1 025506 Sr 31 NXMCNT NnN EXISTANT MEMORV ERROR COUNT 

1 mm 688h RETRY PRESENT R~TR' NU~RER 
BOA • DISK ADDRESS CONTENTS 
AMP PRESENT MULTIPURPOSE CONTENTS 

1 g2~§18 g08W FlINC LAST FnNCTTON LOADED 

I gh~h &S3m BCSAOR CSR IMAGE OF LAST COM"ANO 
L STRDR ~~~~RP8~I~~~~HO~Eg6~~RY IS IN RTYPE PROGRESS 



gmZ8 
025602 
o ~5 604 
3i§m mm 
o 256~6 0256 0 
0256 2 
025624 
~m~3 
025632 
025634 mm 
025642 mm 
025652 
C 25 654 
D 2565~ 02566 
02566 
025664 
g~~m 
025672 
025674 mm 

38888~ 
g88~0~ 
888m 
OO~OI4 O~ 016 
8~ m 
000024 
g~gR~6 
08oH3 
888W 
~~8m 
008246 
8g8H~9 
000054 
000056 

mm 
000066 mm 
000076 
388m 

"ACYll 30A(I0521 30-NOV-78 18:42 PAGE 7-4 
18:28 DRIVE IN'OR.ATION BUF'ERS 

HCNTl 
PRnGS 
e~m 
LSTDA 
DIFWO 
m~~R 
DATCER 
DOWCY 
~m~; 
Des 
DRSEL mCPT 
RSHK 
SOFTCS 
HRIPG 
PRPOS 

mn 
RXFR2 
WXFRI 
WXFR2 
ERRCNT 
SFTCNT 
SKECNT 
DERCNT 
DCRCER 
HCRCER 
DLTCNT 
OPICNT 
HHERR 
NXMCNT 
RETRV 
BOA 
BMP 
'UNC 
BCSADR 
LSTHDR 
RTIPE 
HCNTI 
PPFLGS 
~~m 
LSTD. 
DIFWD 
DPHOUR 
TRERR 
DATCER 
DOWCK mm 

ASSEMBLY ROUTINES MACYII 30A(I052) 30-NOV-78 18:42 PIGE 7-5 
CZRLEA.PII 3D-NO'-78 18:28 DRIVE IN'OR~ITION BUF'!RS 

HI 

! 
1 
i 
1 
1 

t 
I 
1 

t 
t 
H 

I 

t 
t 
t 
t! 

025702 
025704 
mH~ 
c 2571~ 
025714 mm 
snm 
o~m8 mm 
025736 
025740 
~m~~ 
025746 825750 
25p~ 
g~M6 
025760 mm mm mm 
025776 
026000 mm 
026006 
o ~60 10 
8i&8H 
mO~8 mSH 
026026 mm 
026038 msh 

888m 
888m 
000114 
000116 

882m 

DCS 
DRSEL 
BAI 
aSECP! 
QSEH 
SO'Tes 
WRIPG 
PRPOS 

m~I 
RHR2 
WHPI 
WXFR2 
ERRCNT 
snCNT 
SKECNT 
DERCNT 
DCRCFR 
HCRCER 
DLTCNT 
OPICNT 
BRFERR 
NXMCNT 
RETRY 
BOA 
B~P 
FUNC 
BCSADR 
LSTRDR 
RTYPf 
SKCNTl 
PRFLGS 
~~m 
LSTDA 
DIFWD 
DPHOUR 
TRERR 
DATCER 
DOWCK 
~m~; 
DCS 
ORSEL 
aR~ 
BSECPT 
RSFEK 
SOFTCS 
WRIPG 
PPPOS 

i~~l~ 8~~~it!8~ 88g~t (BITS) LOW ORDER 
; II 11 II "HIGH ORDER 
,WRITE OPERATION COUNT (BITS) LOW ORDER 
, II .. " II HIGH ORDER 
;ERROR COUNT - HARD 
;ERROR COUNT - SOFT 
;SEEK ERROR COUNT 
~g~tXEc~~R~~R8~U~6uNT 
,HEADER CRC ERROR COUNT 
IDITA LATE gRROR COUNT 
i~~mp~~TIm~bL~~MR~8BNfOUNT 
INON EXISTANT MEMORY ERROR COUNT 
IPRES'NT RETRY NU~BER 

iPRE~ENT Ob(~I~B2~6~~ E8~t~~t~ 
ILAST FUNCTION LOADED 
ICSR IMAGE OF LAST COMMAND 
iEft~ORP8~I~~~~HO~Egbi~RY IS IN PROGRESS 
ISEEK COUNT LOW ORDER 
IPROGRA~ INTERNAL FLAGS 
i:I~¥EC2g~~TT'~~2D 
IUISK ADDRESS OF SOFT ERROR 
ILIST DIFFERENCE WORD OF SEEK 
it!~eK¥~~V~R~~~ ggH~~ED 
IWRITE CHECK NECESIRY mml: ~3m~ 8~ mmm 

ICSR ADDRESS 
i~~~~~N~E~ij~TAS~~~~~'~6~¥~NTS 
IPOINTER TO AAD S'lCTOR FILE 
ICS? AT TIME Of SOFT ERROR 
mmN~Npb~?m~Sou1Jm~ m FAIL 

;SEEK OPERATION COUNT 
;READ OPERATION caUNT (RITS) LOW ORDER 
'W~ITE OPE;ATION C~UNT (SiTS,Hl8U g~g~~ 
h-;~ROR COU~T _ HAR~ n HIGH QPDER 
IERROR COUNT - SOFT 
;SEEK ERROR COUNT 
IDRIVE ERRO~ COUNT 
;DATA CRC ERROR COUNT 
IHoADER CRC ERROR COUNT 
IDATA LATE ERROR COUNT 
;OP~RATION INCO~PLETE ERROR COU~T 
IHEADER NOT FOUND ERROR COUNT 
INON EXISTANT MEMOPV ERROR COUNT 
IPRESENT RETRY NU~RER 
I .. 01 SK ADDRESS CONTENTS 
;PRESf-NT ~1JLTIPURPOSE CiJNTENTS 
ILAST 'UNCTION LOADED 
ICSR I~AGE OF LIST COMMAND 
l~~~dRP8~I~~~~HO~E8b~~RY IS IN PROGRESS 
ISEEK COUNT LOW ORDER 
;PROGRA~ INTERNAL nAGS 
le~~~Ecgg~ATT'~~2o 
;DISK ADDRESS OF SOFT ERROR 
;LAST DIFFERENCE WORD Of SEEK 
;TI~E DRI.E WAS DROPPED 
ITRACKING ERROR COUNT 

IWRITE CHECK NECESIRY 
; SE?IAL NUMRER Of CARTRIDGE 
;SERIAL NUMBER 0' CARTRIDGE 
ICSR ADDRESS 
lmUN¥E~!i~T A~m~~'to~OIlNTs 
IPOINTER TO RAD SECTOR f LE 

SEQ 0106 

SEQ 0107 
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1 026052 OO~r RXFR2 HIGH ORDER 

I R~~~~~ gg 18 WXFRI WHITE OPEHATION CgUNT (BITS) LOW ORDER 
WXFR2 II HIGH ORDER 

1 o 6 60 o 0 2 ERRCNT ERROR COUNT - HARD 

1 026 62 °88m SFTCNT ERROR COUNT - SOPT 
T06g g8ag3~ 

SHCNT SEE~ ERROR COUNT 

1 R 60~ 8Hm 8~tXEC~~R~~R8~U~OUNT 
1 62~872 DOD02 HCRCER HE IDER CRC ERROR COUNT 

I Tf4 mm DLTCNT DATA LATE ERROR C~UNT 

8 ~ Z3 
OPICNT OPERATION INCO~PL ~E ERROR ~OUNT 
HNFERR HEADER NOT FOUND E ROR COUN 

1 o 610 NXMCNT NON EXISTANT MEMORV ERROR COUNT 
a ~61 a 4 000836 RETRV PRESENT RETRV NUMRER 

i 8 ~l~a 388 ~s ~n~ PRE;ENT Sfi~'I'BB~~~~ 88~'1~'~ 
1 026 12 O~ 044 PUNC L~ST FUNCTION LO~DED 

t 8~nr o r46 
BCS~DR CSR IMAGE OF LAST COMMANr 

8 ;3 LSTHDR ~~~6RP8~I~h7~HO"Egb~~RY PROGRESS 
o 61 ~ 8! !!I 

RTVPE IS IN 

t mm SEEK COUNT LOW ORDER 

mt~8 
PRnGRA~ INTERNAL FLAGS 

g 3g~~ em~ emEc~gU~TT~mD 
1 026 32 

8 T~ 
LSTDA DISK ADDRESS OF SOPT ERROR 

1 826134 DTFWD LAST DIFFERENCE WORD OF SEEK 

i <i~m8 aS3 ~~ DPHOtJR mM~~VMM ggUW D TRERP 

l mt~2 mH DucrR 
DOWC' IWRITE CHF.CK NECESARY gmd a~m~ mm I SERIAL NU~~ER OF CARTRIDGE 

ISERIAL NUMRER OF CARTRIDGE 
t 026152 o 0104 DCS lCSR ADDRESS 

I o2gi54 mm DRSEL ,DRIVE SEI.ECT BITS~e 9 tO~ 
g~6 ~g mCPT 

lPRESENT ~"S ADORE s'~6NI ~TS lPOINTER 0 B~D SECTO F L 
1 026162 823m RSEEK 

i 026i64 SOFTes ICSR AT TI~E OF SOFT ERROR m ~g 888m WPIPG IWRITE IN PROGRESS DURING PWR FAIL 
PRPOS lPRESENT POSITION ON DISK 

1 

i 8mB g8S3S~ ~mI ~~~i~ 8~~~~'lgN 883~' (qITS) LOW ORDER 
1 26176 8°88g~ RHR2 ; " II •• It HIGH ORDER 
1 o 26~OO 838m WXFR1 IWRITE OPERATION COUNT (BITS) LOW ORDER 

1 m 3~ ~~mT ; " " II "HICH ORDER 
IERROR COUNT - HARD 

t mm 888m SFTCNT lERROR COUNT - SOPT 
SKECNT ,SEEK ERROR COUNT 

m~H 388m OERCNT ;DRIVE ERROR COUNT 
DCPCfP lDATA CRC ERROR COUNT 

1 026 16 00on4 HCRCER ;HEADER CRC ERROR COUNT 
1 026220 000026 DLTCNT ;DATA LATE ERROR COUNT 

1 mm 888m OPICNT IOPERATION INCO~PLETE ERROR COUNT 
HNPERR I HE AOER NOT POUND ERROR COUNT 

ASSEMBLV ROUTINES M~CYll 30A (1052) 30-NOV-1B IB.42 PAGE 7-7 
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1 026228 000034 NHCNT lNON EXISTANT ~E~ORV ERReR COUNT 
1 

m~h 
OOOOH RETRV lPRESENT RETRV NUMBER 

i 8883~S ~rA I • OISK ADDRESS CONTENTS 
BMP ;PRESENT MULTIPURPOSE CONTENTS 

t 026 38 g888:~ PUNC ILAST FUNCTION LOADED 
O~624 BCSAOR !Ei~TI~A~iT~bNLA~TD~~~·AND I n ~m 388m LSTHDR 
g 262 46 

RTVPE lERROR ON WHICH RECOVERV IS IN PROGRESS 

I mm SKCNTl ; SEEK COUNT LOW ORDER 
026250 PRPLGS IPROGRA" INTERNAL PLAGS 

1 8 ~%~~~ gg8m ~~m IREAD COUNT THIRD 
I"RITE COUNT THIRD 

1 82MB 888m LSTDA lDISK ADDRESS OF SOFT ERROR 
DIFWD ILAST DIPFERENCE WORD OP SEEK 

I g~m~ 382m DPHOUR lTINE DRIVE WAS DROPPED 
TRERR lTRACKING ERROR COUNT 

I o 6266 OOOH4 DATCER 
n 26270 000076 DOWCK lWRITE CHECK NECESARY 

i mm 8g"m SERN~l lSERIAL NUMRER OP CARTRIDGE 

008104 
SERN~2 lSERIAL NUMPER OF CARTRIDGE 

I 026276 Des lCSR IDDRESS 

Tioo mm DRSH lDRlVE SELECT 8ITS~A,9 to~ 
i g ~ 8~ BRA IPRESENT 'US ADORE S c6NI p'TS BSECPT lPOINTER 0 BAD SECTOR F I.. 

I mm mp~ PSEH 
SOPTes ICSP AT TIME OP SOFT ERROR 

1 mm 68~ ~3 ~RIPG lWRITE IN PROGRESS nURING PWR PAIL 
PRPOS lPRFSENT POSITION ON DIS~ 

1 
3 3 • NLIST ME 

3 H 026316 000000 F.NDSUP: • WORD 

r~ ~i7 026320 SGNMOD ~RDPP" 

3 j8 mm RGNHRD 

~hg 
OO~O 25 .WORD Llr024-LSHARO/2 

026322 GPRML CfJTVPE,CNT,l,VES 

3m 

026322 Rg~m • WORD T~CDDE 

°f324 .WORD CNTVPE 
g m~ ~OOOnl .WORD 1 

GPR"A CSRMSG,CSR,0,160000,17717f,YfS 

n 
026330 000031 • WORD T(;CODE 

g ~g~3~ Fa48~ • WORD CSP"SG 
o 6 j6 17h6 

• WORD THOLl" 
.WORD T~'HLI" 

2W:8 GPR"A ~~§~~~,VECT,O,O,17~,YES 

1{ 
00103~ .WORD 

O~6i42 338406 • WORD VEC.SO 
o 6 44 .WORD T~LOLI" 
026346 ooa~16 • WORD gHILIM 

11 02 63 5~ GPR"D RR~SG~PRIOR,O,34~,C,7,VES 

g~m mm .WORD A~m-• WORD 



I 
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3m 

026354 80034Q .WORD 340 

g 3~~~~ 
.WORD imm o8Rm • WORD 

C ~ 6 GPRMO ¥~~5gEORBT,O,03400,O,7,YES 

Jill 

026362 003032 .WORD 

T~64 026485 .WORD ~RM8G 
g % ~~ m4 ~ • WORD 

.WORD TUI~m 02637 00080 • WORD 

"26374 f NDHRD 

3~U 
• EVEN 

026374 L10CH: 

o ~6374 046W 030461 000 CNTYPE: .ASCIZ IPLllI 
3 53 0~p25 040440 CSRMSG: • A SCIZ IPUS ADDRESSI 

~~U 
g2~ao~ 

n42~~~ gl~m 04rr 
BRMSG: .ASCIZ IRR LEVELl 

g~uh au l VEC~SG: .ASCIZ IVECTORI 
DRMSG: • ASCIZ IDRIVEI 

3 57 
3 61 

026444 • EVEN 

~m 064 026444 ENDMOD 

T5 
~26444 RGN~OD SfTPR. 

n~ 
3 ~8 026444 BGNSfT 

026444 000217 .WORD Ll0D25-LSSOFT/2 mz 026446 GPR"O ~~t~g€RLT,D,171177,0,177171,YES 

11 

026446 000052 .WORD 

g~61~~ or31z 
.WORD RT~SG 
• WOQD mm • o g 54 bam .WORD 

026456 177777 • WORD TOHTLIM 
026460 GPR~D SRTMSG,SRLT,D,177777,O,177771,YES 

Jl mm mm .WORD mm • WORD 
026464 ~ 77777 • WORD 177777 
026466 00000 .WORD m~w 
&~m~ 177777 .WORD 

GPRML ~~?~~lDCKFG,l,YES 

JH 
o 6472 020130 .wORO 
026474 021616 .WORD FDCf!K 

nm6 000001 .WORD !~ XfERf 

3m 
026508 006044 • WORD BCODE 
026502 GPRMO C~f(LMT ,CLIofT, D, 1 77777,0,128., Y~S 

Jlt 
mm mm .WORD TSCODE 

• WORt CIIKLMT 
026506 177777 • WORD 177777 
026510 000000 .WORD mn:l~ mm DO~200 

55: G~~~E HIMSG, TVT, 0, 177177,1,1 ,.,777, VE S 
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I if 026514 005052 .WORD BcaDE 

°r516 
021Z21 .WORD IN~SG 

g m~ ~Zl Zl • WORD 177777 
• WORD T<LOLIM 

o 6524 7777 • WORD T<HIUM 
3 ~6 026526 GPR.L ~~thB€DPFLG,l,YES 

In b~m6 mm .WORD 

02653g 
.WORD DRPMS 
• WORD 1 

026534 XfERF ~~CODE 
3m O}6T 

032044 • WORD 

8 g~. ~ GPRMD ~~~~g~ELT,D,177777,O,177777,VES 

W mm .WORD 
026540 .WORD EPMSG 

3m 

mm mm • WORD 
mmM • ~ORD 

026546 177777 .WORD T$HILJM o 2~550 GPRMD SrTMSG,S~L,D,177777,0,177777,VES 

JiI 
mm mm • WORD mm .WORD 
026554 177777 • WORD 177777 

8~m~ mm .WORD TSLOLIM 
• WORD Z~~~b~; DCD, 0, 1 77777,0,177777, VES 65~ GPRU[! 

Jji 
026562 g3~m .WORD TSCODE 
026564 .WORD OfRPMS 

gm~8 b~mZ .WORD tmn, .WOPD 
026572 177777 .WORD T~HILIM 

~2~m GPR"D SE"SG~SET,O,177777,0,177777,y~S 

Jit 
mm • WORD 

d6576 .wORD ~~m' 
026600 p7777 .wORD 177777 
o 2 660~ 00000 .WORD T~LOLIM 
m~~6 177777 {;~~~B T HILIM 

o EMSG,DET,D,177777,O,177777,VES 

,Ill 
026606 025~52 .WORD TSCODf. mm °mH .WORD mm buoooe • WORD 
026614 .WORD T~LOLJM 
026616 177777 .WORD T*HILIM o 2 662~ 3 s: GPR"L S L"T,OPFLG,l,YES 

Jll 6m~~ mm .WOOD T~COD< 
• WORD STLMT 

Q26624 000001 • WORD 1 
026626 XFf.RF 2S 

3m mw 013044 .WORD 6)~gg~DAT,D'177777,1,177776,yF.S 
026638 

GRROD 

III 
003052 .WORD T~CODE 

o ~6632 TZ51 .WORD DAMSG o 6634 b 7 6i • WORD 
mm. o 6636 .WORD 

026640 17~77F .wORD TSHILIM 

3 if sHiH GPRMn '~~B8~SKT,D,177777,1,177776,Y~S 
8~mr .WORD 

.WORD SKHSG 
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JU 
C 26646 117771 .WORD 177711 

O~m~ mm .WORD m~w • WORD 8 665 no GPP~L CHANGE,CHFLG,l,YES 

JH 
026654 ClJ130 .WORD TSCODE 

g~m6 nm .WORO rANGE .WORD 
o 666~ XFFRF T~CODE 

3m 
o 666 106044 • WORD 
026664 GPP"t ST IP~S, STIP, 1, YFS 

3Ut 

8~mz 8H!il~ 
.WORD mm .WORD 

02661 000 01 • WORD 1 
026672 XrERF ~~CO~E 3&~ gmH 013044 .WORa 

GPRMO ~IBU IMXB,D,171777,1,5120.,VES 
4 26614 01r5~ • WORD T~COD. 
4 O~66n .WORD m~~7 4 b~ ~h .WORD 
4 g2m~ .WORD T~LOLI" 
4 2670~ ob8J • WORD ~i~~bt~~NR,D,177777,3.,5120.,VFS 9 T7y 

GPRMD 

1 g ~H 8m~~ 
.WORO m~B~ .WOR~ 

~ g2f12 p1g 7 • WORD 177777 
.WORD m~m 4 +m o~~ Q8 .WORD 

3 9 o 6720 6S: GPR~L RaONLV,ROF,l,VES n g~qo 026!30 .WORD T~CODE mH • WORD eOONt v 

3 ~4 o 6~ ~ • WOPD 1 
026726 GPRML 'RANPAT,RAN,l,VES 

JU R26726 027130 .WORD T~COOE 6mn mm • WORD RANPAT 
.WORO 1 

026734 XFEPT 4~ 

'Ill 
0267r 006024 .WORD T<CODE 

gm % GPR~D ONLONE, PAT, 0, 17,0,7, YES 
030032 .~ORD T~cnDE 

026740 027213 .WORD ONLONE 

3 ~i 02674~ 000017 .WORD 17 gml 888m .WORD TSLOLIM 
.WOPO TSHILYM 

26753 45: GPRML WCKfASG, WCl<', 1, VE S 

'II! 
g~mg g~lW 

.WORD T<CODE 
.WORD 'C~~SG 

Q 6754 o 001 .WORD 1 
o 6756 75: GPRMO f~~5g~RoT,D,177777,0'128.,VES 
0~6756 OOT~ .WORD 

g m~ m~ • WORD gm7 dI .WORD 
026764 000000 • WORD TstOLTM 

o ~g766 000200 .WORD T~HILl~ 
GPP"O D~"SGfDDT,D,177777,C,175,VES 

W g 6H~ mm .WORO "~COD 
o 677 • WORD DEMSG 
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n 02677~ F7777 • WORD 177777 
0~6F 088m 

• WORD TSLOLIM o 7 00 .WORD TSHILT" 
027002 GPR~D M~HD6MXH,D,100,0,1,VES 

31t 
mYg~ 01105~ .WORO mg E 

Uor~8 .WORO 
027~0~ • WORD 1(,0 
027 10 

ggg881 
• wORD BLOLTM 

m~p 
.WORD TSHILIM 
GPRMD ~~g~g~MNH,D,100,0'1,VES 

JlI 
027 4 013052 • WORD 
027 16 027')36 • WORO MINfiD orr OOOgO~ .WORD 10~ 

g l ~~ 8gE8 .. WORD mm~ .WOPO 
Q27 ~ GPP~D ~~~bl1~ ~'C, 0, 77600,0,255., vr. s 

It 
o 27~ ~6 01405~ .WORO m 3~ 1f54t • WORD M'ICYL o 760 .WORD 7760~ 
027 34 g82~h • WORD BLOt I~ mm .WORD T~HILT~ 

GPR~D il~b6~,MNc,D,77600,0'255.,VES 

jl 
015052 .WOPD 

027042 027555 • WORD MTNCv[' 

gF~lg 07Z~~0 .WORD 77600 

8M q .WORD TSLOLI~ 
075 • "ORO TSHTtHl 3 04 027 52 GPRMD ~~~b5~H'S,D,77,O,39.,YE~ 

J}I O~Ti 01105~ • WOPD 
3306~ • WORD "XSEC 

~2~ i8 .WORD 77 

m8~~ .WORD TILOtT" 

8H~~~ .WORD TSHILTM 
GPRMD i~~5B~,~NS,D,77,n,3q.,VES 

il 
027 64 017052 .wmw 
027 66 027575 .WORO MINSEC 
02701° 800~ 77 .WORD 77 

m87~ o~8 ~q .WORD m~m .WORD 

n~ onr6 II: GPRML At1TOl,l.S, AIITa,l, YES 

~ 11 
m 19 O~~~8~ .WORD rm~~ 8 DO 1 

.WORD 
027 0 .WORD 1 

027104 ENDSFT 
2) • EVEN 

lit 027104 LlOO25: 

3116 0271Q4 052123 O~O III 046125 STIPMS • ASCI? %STIPULATE RIM XHR SIZE~ 

m~ °f134 042523 045505 05~O40 SRTHSG • A se IZ fIE~J IIIR~Q~~161 8 ~m m mm 8~ m C"~LMT .A SCI7, 
RDONLY • ASCIZ fPD ONLYI 

3120 o 7203 122 047101 050040 RANPAT • ASCI? IRAN PATI 
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~tH °f213 !H mm 0441°3 ONLONE: • ASCI? {WHICH ONE, 

~ ~1~i m ~8 ERMSG: • ASCIZ IHRD ~RR I: T{ 

j 24 827 55 
SFTMSG: .ASCI? W6F '~~TA MHR 43 mw 020106 DEHSG: • A SCI? APToD PEP BUFI 

m~ g~nU 051Ui mm RTHSG: :HgH gPHRLNf, SEMse: 

05210~ DREMSG: • AS IZ ~E~T~R~F~~TlMT C*10Cl0»1 3128 o 7351 104 OAMSG: • A SCIZ 
3129 027401 i23 nOH~ smH SKNSG: .ASCIZ ~¥I~~MIEI:1~1~&~fs (MIN), 

III! 
m1~i H g.8'1 043516 mm: :um _CIIANCE SEEK, R/W P RAHE ERSt 

8m~~ T 8m ~ mu~ 
M~BUF: • ASCIZ I"AX ~FERI 

044~ ~ MURUr: • ASClZ ~m mRI MXRD: .ASCI? 
027536 044515 

mhl um~ 
MINHO: • ASCIZ IMIN HOI 3 36 °f545 li5 MXCYL: • ASCIZ I"AX CYLI 

in 8 ~~5~ H mm: .ASCIZ ,MIN CYLI 
• ASCIZ /MAX SEC/ 

3139 0275~5 p5 04711 MINSEC: .ASCIZ /MIN SECI 

un o 2760~ mH~ Tro AUTONS: • ASCIZ (CIIK DRDY I 

8~m 8~~lU n a~ mm • A SCIZ ~B~6~ E~PO~NO~~~ Ee~~ REACHED I • ASCIZ g 7677 84~522 02012 DRPMS: • ASCIZ I~ROP DR ON ERR LMTS RE.CHEOI 

3r4 8~m3 
127 shm 044t03 WCKMSG: • ASCIZ IWR C~~I 

~ 1~ 8Hm 6~a ~~ DERPMS: • ASCIZ ~em~~~~~O~kmRLe~AHRED ON READ I C-MSC: .ASCIZ 
3147 

3rB • EVEN 
~ 49 53 

~m 030032 E~D~OO 

m~ 
• :30132 

3r
B 

030132 
~ 59 60 'AREA RESERVED AS PATCij AREA FOR DIAGNOSTICS 

61 $.::loP2 WAS SELECTED AS "LAST AD" 0 PROVIDE APT TO LSI-ll COMPATIBILITY. 

illl m€t, Rij~N~li~S6~D;H~U(§I~h Cb~A~~OA~~. ACHIEVE A VALID MAILBOX ADDRESS 

3 65 030132 LASTAD 

3U 

.EVEN 
030132 LSLAST: : 

m~ 
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1m2 060726 OO~OCO :~mt p,IAr.NOSTIC SUPER ~~~~E-FO~O~s~2R~o6[TpgtNTER 

PiH 
06073" 000000 • WORD C> SI7.E gmn mm .WORD 0 ~~~~K5~·H~~~Tp~~~~E~l~~cX~~g~ • WORD 0 

4 45 E~D.SUPV:.+2 
4 46 000200 .END 201) 
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m~H 03Cm 
ABM" mm mm wmr. 
ArSI 03ili64 
l~m~ O!5 74 ALLOC D 6 ~6 
APT.ER 8 ~o6g 
ARDHDR 0 ~754 
ASEEK 0 U624 :mMR ~ gtlo8~~ 
AUT OMS 027605 

:W~W mm 
llAA W 034750 A AAX 034762 
A AAY 03417.0 A uz 035,4 
A ABA 03~ 14 
~Al6 ~ g~02~ 
B~17 ~ 8 8Pt8 
RC~ADR= 0 ()~ 46 

m~EL= mm 
BGN. SU= 030132 
BINMSG 037~H mlo ~ 8u8501 g BIT ~ = 000Rr2 G 

m 3 ~ g~a~~~ g 
BIT 4 = 0 o~ 20 G 
~q g ; & g~g8 g 
Bh~7 = 010200 G 
m~~ ~ g ¥g43S g 
BITI = 0 0 o~ G 
BIm ; g ~8~ g 
hTl2 = HOOC, G 
BIT 3 = 023R8~ G ntH ~ ~300GO g 
BIT~ 000004 G 

m4 mm g 

ASSEMBLV RO'JTINES 
CZRLEB. SIJP 23-0CT-78 

8Jm wm DUM 047220 
E .CON= 000036 G 

~~:~~~~ g8gR~~ g 
EF.PES= 000037 G 
EF.STA= oon~40 G 

~~~~ ~ 888H8~ g 
EF 3 = 000i03 G EF 4 = ORO C4 G 

~m ; 858 8~ g 

m~ ; 8S3 n g 
EF99 = 80~RH G 
Hd ~ o~oot~ g 
EF12 = 000014 G 

~m ; BESm g 
EF15 = 000017 G 
EF16 = 000020 G 

m.TR= mm 
END 010466 
ENORUf 0 ~6316 
ms~p 82m3 
m:~~= mm 
ENVIRO 03~202 G 

~g~: fn 8 ~2~g2 G 
EOP. IN 035116 

mMT 8R1~8~ 
ERLMTM 003125 
ERMSG 027225 

mCNT~ mm 
ERREX O!6150 

m~~~ g4~5H 
ERRVEC 0023;6 

m:~B B13M 
ERR. SF 043474 

mlfO 8~~~ia 
ERRI0 o05h4 G 
ERR12 005164 G 

ERR 13 
ERP 2 
ERR3 
ERR4 
ERR6 
ERR7 
ERRS 
ERR9 
ERT 
E~C.PC 
EV.COU 
EXHAUS 
EXIT 
E ~IT 1 np 
E.BA 
E.CS 
g~ 

~:m mm 
FOCHK 
FIll NF 
FILL 
FILL.C 
FI NDHF 
FINERR 
FLAGS 
FLAGSI 
FllGTA 
FlAG.I 
FLA.SE 
FLG.MA 
FMTS1 
FMTSP 

~m/ 
mm 
FMTS3 
F'TS3A 
F'TS4 
f"TS5 
FMTI mg 
FMTlOA 
~~mB 
FMT12 
FMT13 

SV"OOL HHE 

G 
G 
G 
G 
G 

R~Hn g 
004376 G 
2~451' G 
~~m~ g 
004664 G 

88m~ G 
042524 
030136 G 
gqm 
Oi6344 
004g61 m2n mm 
0~2260 8 m~ o 2310 

RF~M 
o5h56 
0002~4 G 

~lm~ 
030pE 

m~~2 mm 
006717 mm mm mm 
88m2 
0~564l 8 m2 o 63H mm mm 

CLKRFP 055622 
eL~CNT 030370 G 
CtKJ!I~ g~H~6 G 
am~ 05736~ g 
CLKSON 030~30 G 
CLK. SF 035 00 
Ct~T = 000 64 
eLNeoo 0li97i G mm 8 a~2 
CLF.H. 0 ~54 

~~~~G 86 538 

mFLG= Rm~~ 
CNTLRI O~H50 
CNTLR2 OQ2!52 
CNTVPE 0g6674 

~~~~AN %3526~ G 
COMMTA 05~5i2 
CONTC! 8~ 1 0 
m~R 00 2U 

m~~ mm 
eRLDA 0024P 

m~p 8m~~ 
gR ~ g~8ggg 
eSR"SG 026401 
eSTUFF 021150 

~H~~:~ S~8l1~ g 
CVL~'SK 002140 
CIHD 042500 
~ m 8Hm 
C lAt ~43654 

pmT~ o88m 
dAU = 000054 

m~~r.; 8888t~ 
~I<~ij~~~ 8~8~~~ 
g H.H~ 800~t2 
~·mg 888m 
C~DCLN= 000044 

P3,GE Q-l 

~~:p~r F8W~ 
FMrt 4A 006516 mw mm 
FMTl? ~Rgm 
~~n8 ij~57C5 
FMT? A 005726 

~m mm 
FMT5 006044 
F"T6 006060 

m~A E~~m 
FMTg 0 6t62 
FMTq 0 6 72 
F~TqA 006 30 

~m·T mm 
tRMTH 006650 

F~A" = 6' R\5 
fUNC = R~~044 
hmA; 0 Q(>~ m2D ~ 888m 
dH APn= 000004 
FSHW = 000013 
FIINIT= 88°8~6 
~ ~~~ ~ 0 g 3g 
F MSG = ~Ro811 
f. PWR = O~0017 
FiFPT = 000012 
~ mT~ 888m 
F SPY = 000010 
FSSIIR = ooo~r2 nsw = 000 14 
FSTEST= 000 01 mw mm 
GETC'!P 047466 
GETC"N 053052 mm mm 
GETPAF 044544 mm 8m~~ 
miiTW mm 

CSDGDIl: 000051 
C~~DRPT= 0~8~24 c. DU = 0 55 
C EDIT= 0 0 02 
C~ERDF= 01~002 
c~m~~ 0 om 
ESERSO= g 0004 mm; 888m 
mm~ 888881 
mm~ 888m 
CSGPHR= 08804~ CSCPRI= 0 04 
CSGTIM= 0 g05 
C~INIT= 02 811 
E~m~~ 3ogo~g 
CSKWON= O~0034 
C~LOOP= 8 8100 
C ~ANI= 051 
C MSG = 0 0023 
CSPNT~= ~00314 

mm~ o~80U 
CSPNTX= ° 015 
CSPOIN= 0 8042 
CSQIO = o~o 37 I 
CSRDBU= 0 g007 
C~REFG= 0 05n 
CSREQT= 0 045 
CSRESE= 8~~~P 
~~~W~ o~m~ 
cSSEFG= 000047 
C~SPRI= 0R88H 
~~mg 850013 
CSIJNBU= 00003~ 

mtti ~ gSm7 
DA = 0~0004 
DAL"T 0 7512 
DA~SG 0 7351 
OAT = 0gOOC6 
DurEP= 0 8074 
DCD : 0 074 
DCDMSr, 003212 

BmG ~ g8~ggg 
DCRCE R = 000022 

GLADAT 
GLAEQA 
GLBERq 
GLBSUA 
GLBTXT 
GOERRX 
GOFIN 
GSBIT = 
GSTAT = 

mmg 
004304 G 
01\364 G 
g~~m G 

sum 
G<TFNC 013346 

m~~p= mm 
G~HILI= 000002 
g;~gLl~ gggm 
G~OFFS= 000400 
G~OFSI= 000376 

g~mA~ 388m 
h~m~ mm 
GSRAQO= ORg040 
g~mL~ g~om 
G~RADO= 000020 mm; 883m 
GSYES = 000010 
HCE = 040000 

m~~B 81m: 
~mET= m4ijO r, 
HCRCER= 00032~ 
HC.ADR 030170 G 

~e:m mm g 
~m~~ mm 
HE An = 000100 
H~RTZ. 034544 

~WM = SWij3 
HNFEPR= 000032 
~gb~SP= mm 
HPTCOD 001466 G 
HPePR" 026320 G 

~~~~5R OHm 
HSlAB 854224 
ILLEr. 003574 

Des 000104 
DDT 0000 ~ 6 

m~~G g33t1~ 
QgLMT g~j~~~ 
B~mT= oaoho 
DERMSG OO~235 

m~MS= Slom 
DET = 000052 

m1;~g= 038033 G 
DIAG.T 830464 
DI~MSG 0~243~ BlTwD ~ & 888u 
DtTCNT= 0 OO~6 

E=~m go~M 
DNRDY RO~474 

Bm~ = og~g1~ 
DPHOUR= 000070 gmr = 8mB 
DRBT = 000006 
ORBOF 0~5056 

m~Y = 368m 
g~mG= mm 
ORt"T 007556 
DPMSG 026435 

m~ 88~m 
DROPCO 011322 G 

D~m mm 
BRSEL = 000106 8m = ggm~ 
DRVER 002664 
DSE = 0004QO 

gijm~ m~2~ g 
g~~"p g4mo 
DWCNTl 08231~ 
DSHG 044364 

mH wm 
D~AAJ 047154 

mHL mm 
mm mm 
mf!~ mm 
INIT.R 030224 G 

mU¥A mm 
INTEN = 000100 

mm mm 
m~~ mm G 
INVAL. 034~70 
INVINT n43520 

g~sil~ mm 
ISDRST 021136 
ISSUE 01405] 

m~N 888g:1 
I~~UD 8~8W 
IhNIT 0 0041 
IiMOD 0 0241 

h~~~ 8880U 
BRPT 000041 

mH 8S88U 
I SSRV 000041 
ISSUB 0R0041 

m~~ 808m 
KBPTR 030242 

m~NC mm 
LIMIT 007504 

mh F 2Jmg r, 
LINE2 005410 mp mm 
LOAD.F 035120 

~g~~~G mm 
LPBFR 030240 G mm g3m 6 G 
LPT.AP 0~456~ 
LPT.RE 034556 
LSI.RE 014552 

SE~ 0116 

SEQ 0117 



ASSEMBLY ROUTINES 
CZRLEB.SUP 23-0CT-78 

SEC~ SK OO~ 142 
~E~~ND: &S6m 
S~GSTA 038432 G mMT = 8R7W 
SENse 021323 
SERLMT 0RH47 
mm~ 8mg~ 

Ub(mH3 
SEXHAU 003326 
S~E=¥G R~~m 
~FItCNT= ~~0014 mm mmG mp : 8g83A~ G 

~~ml~ 888m 
mg~T~ g~889~ 
SKFNC 0 13366 
SKRS : ORo010 
m~~ B'2H61 
SKRETR= OH034 

sHo ~ 8Hi808 
~MSG 002564 
SOFTCS: 8~01i6 SOPLMT 34 4 
SPE : 0 4000 
SPEC.U 035024 

m?~~ S8m~ G 
SRLT = 000062 mm ~Hm G 
STOMP O~3620 
~mG : 8~am 
• ABS. 060136 o~o 

ERRORS DETECTED' a 
m~tm~E~6 D~Pl' CUL1i2D~ZRLER/ML,CZRLEB. Pll,nRLER. SUP 
RUN-TIME RATIO: 20{~9:1.5 
CORE USED: 6K (3 PAGES) 

NUM.LA 044220 
NIJM.NO 030174 G 

mi¥~ mm 
mTS = 8ma6 
mm= ~mH 
gfim~ on4u 
ONLONE 027~13 
8~~t~L~ mm 
OPICNT= gl0030 

SmTS: 0 ~*3i 
OHU = 0 0001 
OS8GNR= 8~88&1 
g~88NS~ 0 0001 
O~GNSW= 0 OOO~ 
gsmN~ ~888at 
PARSES 0531~4 
ms~~ m ~~ G 
PAT : 000 60 

~mST mH8 
m~ 8~!m 
m4 824m 
~m mm 
PAT7 025010 
PEROTH 0H5~4 

mr~s= 86b352 
PR GER 002535 
PRINTC 050736 
PRINTF 054244 
PRIOR = O~0004 mm go~m 

W8~ ~ 8 8~38 G 
PR. 100 = o~oooo G 

PRio3 = 0 0140 g 
m8~ ~ 88ms g 
PQI06 = 000300 G 

T~I~SG= °1°°12 T RPT= 0 00 5 
T. SOF: 010025 
T~ SRV= 0188n 
h Hs~ SlooH 
T.AUT 007572 

f:~LT 88m8 
T.oE~ 007544 
T. DRP 0R7548 

j:m 80m6 
T •• "H 007532 

:t:m g~tm 
T.Mrc ° 7534 
T.~'H 0 7530 
T.Mrs 0~7540 
T.PAT ~ 7564 

f:~A~ 0 m6 
T.StT 8~7566 T.STA 4 
T.STIP Wl4 
T.WCk 007576 

'Ohm mm G 
UNIT.D 030150 G 
UNI •• A 035026 

m~~s mm G 
USER.T 0~0414 G 
UUT °32274 
HEEA 83~m 
~~L.SW: mm 
VEC~SG O~6426 HCf1 : :l ~m 
VEeT2 0 2224 
mMSr.= mm 
WOE : 100000 

PRI07 : 000340 G 
PRNTST 050626 

mii~M= SmH 
PTAR.S 030416 G mm 333m 
PWR.FA 060566 G 
PWR.FL 030~i~ G 

m:~~ m70 
PWR.UP 0{0712 P.CLK. C 4536 
RlN : 0 0056 
RAND 0 1~14 mm m~q~ 
RCNT gP450 
ROBDSC t 7506 
~gmc= go~m 
RDHFNC 033712 
RDONLY 0 7173 
ROT = 0 0014 
READ = OOOO~4 
READ.P ~g56~6 G 

~mrc o66h~ G mllH mm G mN.P gg~~~~ G 
REQN. T 035100 
RESTAR 010544 

~E~~T= 8~~m 
RLT = 000000 

~~~EMP= 836m 
RPS 083673 
RPT~OD 0 7606 G 

~~~Ah= 8~m~ G 
RTMSG 0~731l mPE : g~~m 
RWCNT 0R2p4 
m~~ ~ g~8~8~ 
RXFR3 = 000060 

m~DO: Bum 
SEARCH 051564 

WGE = 0~2000 
mST go~m 
WIDTH 044420 

~hUF = mm 
WRCRK : 000002 
WRINIT OR2144 
m~~ ~ &~8o~~ G 

=m~K mm 
WPTFNC 013724 
WTRDY 021852 
~~m :; 8ggo~8 
~~mG= mm mm mH3 g 
m:e~ mm 
XEQ. rN 036634 

~~8:b~ mm 
XEQ.PR 032126 miTE mm 
XT IMt 056314 G 
XTIuEN 057140 

m~~~ 8m~~ 
XIALWA= O~OOOO 
~ m~~ 8 g~ti8 
x TRUE= 0 0020 

I
~REG 035176 
ENDAD 057414 G 
SAV2 060460 G 

~m g~gm g 
• SAY5 = 8~gm G 

SEQ 0118 

SEQ 0119 



SEQ 0120 


