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IDENTIFICARTION

PRODUCT CODE: AC-92238-MC

PRODUCT N#AMf: CZRJJBO RPCY4/5/b6 FUNCTIONAL CONTROLLER TEST PART Il
DATE CREATED: DECEMBER 1977

MRINTRINER: OIAGNOSTIC ENGINEERING

QUTHOR: PETE BLRCKSTOME

THE INFORMATION IN THIS DOCUMENT 1S SUBJECT TO CHANGE
WITHOUT NOTICE AND SHOULD NOT CONSTRUED RS R
COMMITTMENT BY DIGITAL EQUIPMENT CORPORATION.
DIGITIAL EQUIPMENT CORPORATION ASSUMES NO
ggaﬁgESIBILITY FOR ANY ERRORS THRT MAY APPEAR IN THIS

THE SOF TWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED
TO THE PURCHASER UNDER R LICENSE FOR USE ON A SINGLE
COMPUTER SYSTEM AND CAN BE COPIED (WITH INCLUSION OF
DIGITAL’'S COPYRIGHT NOTICE) ONLY FOR USE IN SLICH
SYSTEM. EXCEPT AS MAY OTHERWISE BE PRUVIDED IN
WRITING BY DIGITAL.
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RESPONSIBILITY FOR THE USE OR RELIRBILITY OF I7S

SOF TWARE ON EQUIPMENT THAT IS NGT SUPPLIED BY DIGITAL.
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1.0 ABSTRACT

THIS DIAGNOSTIC TESTS THE DCL OF THE RPQ4,/S5/6 DISK SUBSYSTEM
WHEN CONNECTED TO £EITHER AN RH11 OR RH70 CONTROLLER.

: IT USES THE DISK SURFARCE AND THE DRIVE MECHANICS TO PROVE
THE PROPER WORKING OF THE SUBSYSTEM. IT DOES NOT NEED A
FORMATTED D%?K PACK. R DISK PACK WITH NO VITRL INFORMATION
WRITTEN ON IS ESSENTIAL., RFTER R SUCCESSFUL RUN (WITH
NO ERRORS) OF THIS DIRGNOSTIC IT CAN BE ASSERTED THAT THE
DCL IN THE RPOM/S/b SUBSYSTEM WORKS SUCC
ALONE. SYSTEMS INTERACTION AND DRIVE TI
OTHER DIAGNOSTICS. THIS IS WITH THE RSS
(DZRPS AND DZRPT ) HAS BEEN RUN SUCCESS

c.0 REQUIREMENTS

2.l EQUIPMENT

POP-11 COMPUTER WITH CONSOLE TELETYPE, AND R RPO4/5/6 DISK
SYSTEM. THE RPON/S5/6 DISK SYSTEM WILL CONSIST OF AN RH11
CONTROLLER, R DISK CONTROL LOGIC (DCL), R DEC 7?33 DISK
DRIVE, AND 1TSS APPROPRIATE DISK PACK. "THE DISK PACK NEED
NOT FORMATTED. USED SECTION OF THE DISK SURFRCE SHALL
BE GOOD (HOLE FREE). THE SURFRCE FOR THE FOLLOWING SECTORS
MUST BE GOOD, THRT 1S, FREE OF ANY HOLES OR_SURFACE
%ﬁgEﬁgé?ngY BEFORE ANY DATA ERROR CAN BE ATTRIBUTED TO
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THIS PROGRAM REQUIRES 16k WORDS OF MEMORY
2.3 PRELIMINARY PROGRAMS

THIS PROGRAM ASSUMES THAT MAINDEC-11-DZRJG-(LRTEST
REV) MRS BEEN RUN WITHOUT ERRORS.

1T ASSUMES THAT MAINDEC-11-DZRJH-(LATEST
REV) HRS BEEN RUN WITHOUT ERRORS.
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160
161 AND IT ASSUMES THAT MAINDEC-11-DZRJI-(LATEST
igg REV) HARS BEEN RUN WITHOUT ERRORS.
igg 3.0 LORDING PROCEDURE
igg USE STANDARD PROCEDURE FOR LORDING .ARBS TAPES
igg 4.0 STARTING PROCEDURE
170 SWITCH 12 MUST BE SET WHEN THIS PROGRAM IS TO BE RUN USING AN
171 RH70 CONTROLLER. IT CAN BE SET AT THE FRONT PANEL, OR IN THE
172 SOF TWARE SWITCH REGISTER IF THE OPERATOR SO DERSIRES. SEE
173 PRRAGRAPH 5.1 FOR A DESCRIPTION OF SOFTWARRE SWITCH REGISTER
i;g OPERATION.
i;? 4.1 CONTROL SWITCH SETTINGS
i;g SEE SECTION 5.1
ig? 4.2 STARTING ADDRESS
182 START AT ADDRESS 200---FOR NORMAL RUN
iga START AT ADDRESS 210---FOR UNIT SELECTION
185 200 START
186 ALL SWITCHES MUST BE DOWN FOR WORST CASE RUN. WITH THIS
187 ARTING ADDRESS ALL THE RPO4./S/6S ON THE SYSTEM WILL BE
188 TESTED ONE AT A TIME BEFORE "END PASS” 1S PRINTED OUT.
189 TESTING WILL START WITH THE LOWEST UNIT NUMBER DRIVE
190 THAT 1S POWERED UP (THAT IS THE LOWEST UNIT NUMBER RHAS REGISTER
191 THART RESPONDS)THEN GO ON TO THE NEXT MIGHER UNIT NUMBER
igg THAT IS POWERED UP.
194 204 RESTART
19 SAME AS 200 START, WITH THE FOLLOWING EXCEPTIONS: THE
196 PROGRAM WILL INTERROGARTE THE OPERATOR FOR THE NON-DEFAULT
187 C.S.R. AND VECTOR ADDRESS FOR THE RHXX CONTROLLER.
198 WHEN THESE QUESTIONS HAVE CORRECTLY BEEN ANSWERED, THE
199 PROGR. M WILL AUTOMATICALLY RESTART FROM RDDRESS 200.

210 STARRT

ALL SWITCHES MUST BE DOWN FOR _WORST CASE RUN. WITH_THIS
STARTING RDDRESS THE CONSOLE TELETYPE WILL ASK FOR_THE UNIT
NUMBER TO BE TESTED. THEN ONLY THART UNIT WILL BE TESTED
FOR ERCH PASS OF THE PROGRAM.

S
S

g?g 4.3 PROGRAM AND/OR OPERATOR ACTION

gié 1. LORD THE PROGRAM INTO MEMORY.

%ia 2. CSET STARTING ADDRESS ON THE SWITCH REGISTER
elt 2. PRESS “LOAD ADORESS™.
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4. SET "OPERATIONAL SWITCH SETTINGS" (SEE SECTION 5.1)
WORST CRSE IS ALL SWITCHES DOWN.

S. PRESS "START",

6. FOR THE FIRST PRSS EACH TEST WILL BE EXECUTED ONCE
ON THE DRIVES PRESENT OR DRIVE SELECTED BEFORE "END
Pﬂ?S“ ES PRINTED. TH% F&RST PRSS H&LL RESU RE OPERATOR
INTERVENTION IF THE PROGRAM IS NOT RUN U AN “ACT-11"
MONITOR. THE SECOND AND SUBSEQUENT PASSES WILL EXECUTE
EACH TEST FOUR TIMES ON EACH DRIVES PRESENT OR DRIVE

SELECTED BEFORE “END PASS™ IS PRINTED. THE SECOND
AND SUBSEQUENT PRSSED DO NOT NEED ANY OPERATOR INTERVENTION.

OPERATING PROCEDURE
OPERATIONAL SWITCH SETTINGS

IF THE PROGRAM IS BEING RUN ON A SWITCHLESS PROCESSOR (I. E.

AN 11/34) IT WILL DETERMINE THAT A HARDWARE SWITCH REGISTER

IS NOT PRESENT, AND WILL USE R “SOFTWARE™ SWITCH REGISTER.

THE SETTINGS Of THE “SOF TWARE™ SWITCHES ARE CONTROLLED

THROUGH A KEYBORRD ROUTINE WHICH IS CALED BY TYPING A

"CONTROL G'. THE PROGRAM WILL RECOGNIZE A 'CONTROL G’ AT ANY
TIME EXCEPT WHEN IT IS AT A HIGHER PRIORITY PROCESSING AN
RPO4/5/6 INTERRUPT. THE “SOFTWARE™ SWITCH VALUES ARE ENTERED AS
2=T88T25U¥?SEER IN RESPONSE TO PROMPTING FROM THE SWITCH

'SWR = NNNNNN NEW =’

EACH TéﬂE SWITCH SETTINGS RRE ENTERED, THE ENTIRE SWITCH
REGISTER IMAGE MUST BE ENTERED. LEADING ZEROS ARE NOT
REGUIRED. 'RUBOUT' AND ’'CONTROL U’ FUNCTIONS MAY BE USED TC
CORRECT TYPING ERRORS DURING SWITCH ENTRY.

ON PROCESSORS WITH HARDWARE SWITCH REGISTERS, THE $SOF TWARE™
SWITCH REGISTER MAY ALSU BE USED. IF THE PROGRAM FINDS ALL
16 SWITCHES IN THE 'UP’' POSITION WHEN IT IS STARTED, ALL

ER REFERENCES WILL BE TO THE “SOFTWARRE®™ REGISTER

SWITCH REGIST

AND THE PROCEDURES DESCRIBED ABOVE MUST BE FOLLOWED.
SWITCH DEFINITIONS RRE GIVEN IN SECTION 9 *OPERATIONAL
agéECH SETTINGS” HOWEVER THE DETRIL DESCRIPTION ARE GIVEN

OR
IF _THE PROGRAM FINDS AN ERROR

SWITCH 15 - HALT g§
Eﬁbnnnrxon WILL BE PRINTED OUT
NU

ON

WHEN THIS SWITCH IS

THEN THE APPROPIATE

AND THEN THE PROGRAM WILL HALT. AFTER THIS HALT, PRESSING
“CONTINUE" WILL CONT E WITH THE PROGRAM TILL THE NEXT
ERROR IS FOUND WHEN THE SAME THING WILL HAPPEN.

SWITCH 14 - LOOP ON TEST
WHEN THIS SWITCH IS SET THE PROGRAM WILL BEGIN TO LOOP

E
S
I
I
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22 ON_THE CURRENT TEST BEING EXECUTED. FOR_EXAMPLE IF THIS
ar SWITCH IS SET WHEN THE PROGRAM IS IN TEST 10 THEN THE

™y PROGRAM WILL KEEP EXECUTING ALL OF TEST 10 REPEARTEDLY.
275 ONE WAY TO BE SURE THAT THE PROGRAM IS IN THE EXPECTED
2Th TEST IS TO SET THIS §HIICH DURING AN ERROR PRINTOUT OR
szg DURING R PROGRAM HALT.
278 SWITCH 13 - INHIBIT ERROR TYPEOUTS

80 WHEN THIS SWITCH §8 FURTHER ERROR PRINTOUTS WILL
281 CEASE, HOMWEVER OPERATOR INSTRUCTIONS SUCH RS “STOP DRIVE X*
282 WILL CONTINUE. RT THE END OF PASS “TOTAL NUMBER OF ERRORS
283 ON THIS PRSS ON DPIVE X" WILL BE TRUE, THAT IS, ALTHOUGH
284 PRINTOUTS WERE INHMIBITED IF THAT PARSS’'FOUND & ERRORS,
28BS IT WILL SAY SO.
s '
288 SWITCH 12 - RH?U CONTROLLER SELECT
289 THIS SWITCH MUST BE SET AT THE START OF THE PROGRAM WHEN THE
290 DISK DRIVES TO TESTED RRE CONNECTED TO AN RH70 CONTESOLLER.
291 IT MUST NOT BE SET WHEN DISK DRIVES TO BE TESTED ARE
ggg CONNECTED TO AN RH11 CONTROLLER.
294 SWITCH 11 - INHIBIT ITERATIONS
295 WHEN THIS SWITCH IS SET THE PROGRAM ON SECOND PASS WILL

296 NOT REPEAT EOCH TEST FOUR TIMES BUT WILL DO EACH TEST
Sgé ONCE ONLY.
299 SWITCH 10 - BELL ON ERROR

300 WHEN THIS SWITCH IS SET, IF THE PROGRAM FINDS AN ERROR

301! THE “BELL” OR “ALARM™ WILL BE SOUNDED. THIS SWITCH IS USEFLL
302 WHEN SWITCH 11 IS SET YET Inronnquon IS NEEDED WHEN ANY ERROR
302 1S DETECTED. TAKE THE EXAMPLE OF A PROGRAM LOOPING ON A TEST WITH
304 SWITCH 1] SET TO MELP SCOPING. THEN IF THIS SWITCH IS
305 SET AND THE BELL OR ALARM SOUNDS IT MEANS THAT THE ERROR
30& IS PRESENT BUT IF THE BELL OR ALARM STOPS IT MERNS THAT
ggé THE ERROR IS NOT PRESENT.
309 SWITCH 9 - LOOP ON ERROR
319 WHEN THIS SWITCH IS SET, IF THE PROGRAM FINDS AN ERROR
311 THEN GENERALLY THE PROGRAM WILL LOOP BACK TO THE LAST
312 EXECUTED “SCOPE~ STATEMENT. IF ON THE SECOND TIHE
212 THROUGH AN ERROR IS Founo I WILL AGAIN LOOP BACK TO
314 THAT “SCOPE*” STATEMENT MIS LOOPING WILL CONTINUE AS LONG
31E RS THE ERROR 1S PRESENT nno THIS SWITCH IS SET. HOWEVER
216 IF THE ERROR IS NOT PRESENT AT ANY TIME THEN IT WILL
317 CONTINUE NORMALLY WITH THE PROGRAM. ERACH TIME THE ERROR
318 1S ENCOUNTERED PRINTOUT WILL TAKE PLRCE UNLESS SWITCH 11

319 IS ALSO SETY. DURING BEGUG USING A SCOPE, IT 1S RECOMMENDED
gg? THAT SWITCH 11 IS ALSO SET

I
322
223

24

NOTE: SEE SECTION 8.3

(IR )
nnry
~Noun
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SWITCH 8 - LOOP ON TEST IN SWR <7 0)
THI S A SPECIAL SWITCH., WHEN éTCHE? S THRU 7
HAVE ONE MERANING AND WHEN RgS T HIT HES O THRU 7 HAYE
QNO HER HE NING. THIS MEANS THAT ANY SETTING OF SNITCH
THRU MUST BE DONE WITH SWITCH 8 IN THE APPROPIATE
962{ WHEN THI EH*TCH IS SET THEN SWITCHES O THRU
THE TEST NUMBER TO BE LOOPED ON. FOR EXAMPLE
WITH SWITCH 8 SET AND SWITCH 3 SET THE PROGRAM WILL LOOP
ON TEST 10. MOWEVER THIS SETTING MUST _BE DONE AT THE
BEGINNI OF THE PROGRAM THEN ALL THE TESTS FROM 1 TO 10
WILL BE EXECUTED Rﬁg THEN TEST 10 WILL BE REPEARTED OVER
AND OVER QGRIH N _THIS SHITCH % OT SeT THEN SWITCHES

S N
0 THRU 7 THE H;QING ng NOICATES.
FOR EXQHPLE WITCH P F THER COMPARES: THAT IS
IF_SWITCH B8 ;S T SET AND SKI TC H 7 IS SET THEN WHEN A
DQTR ERROR I£ DFTECTED MO tnﬁTHER COMPRRES WILL BE DONE.
FOR EXAMPLE IN w» 256 WORD BUFFER _IF ALL THE WORDS ARE IN
ERROR T N RFTER SEEING THE PRINTOUT FOR THE FIRST FEW
WORDS SETT SHITCH ONLY WILL STOP FURTHER PRINTOUTS
OF THIS ERRO GO ON WITH THE TEST RATHER THAN PRINT

S o8, HORRR . LSV IE DAL e o TR atpTon o

SEOUENT TEST WILL ALSO BE LOST. BUT WITH SWITCH 7, ONLY
THIS GROUP OF DATA ERRORS RRE NOT PRINTED OUT. ANOTHER

EXRHPLE 9 ?HéTCH SEBEING S WITH SWITCH &, WHICH

IS “ECC_TEST-COMPA ND R SUL ONLY*™. HAT Is IF SWITCH
IS NOT SEY AND SWITCH & IS SET THEN ON ECC TESTS (TEST
120 THRU TEST 134) INSTERD OF COMPARING CONTENTS OF THE
POSITION REGISTER AND PATTERN REGISTER RFTER EVERY CLOCK,
COMPARES WILL ONLY BE DONE AT THE END OF ALL THE CLOCKS.

NOTE: SEE SECTION 8.3

SWITCH 7 - STOP FURTHER COMPARES IF SWOP IS LOW.
IF SWITCH 8 IS SET AND THIS SWITCH IS ALSO SET THEN THIS

1758 G1YER T TERT IR 10 o, LEORRE O s agieEree
RAND THIS SWITCH IS SET THEN THE PROGRAM WILL DO AS THE

NAME INDICATES X E WORD BUFFER IF AL
THE us Bg E In ES&OE ? h n} EE EEEINS ?HE ER OR PRINYOUTS
FOR THE FIRST FEW WORDS THEN SETTING SWITCH 7 WITH SWITCH 8
NOT SET TOP THE PRINTOQUT r 256 WORDS BUT WILL
NOT OP RINTOUY OF ANOTHE R IN ANY 3SUBSEQUENT
TEST IT IS EXPECTED THAT SNITCH RFTER BEING SET FOR

A WHILE 70 STOP PRINTING ALL THE 256 WORDS WILL BE RESET
RGAIN TO ENRBLE THE PRINTING OF OTHER DATA ERRORS.

SWITCH - TYPE ALL REG* Eﬂg RROR 6F SNO? éS LOW
IF SWITCH 1S SE WI S ALSO SET TH

THIS SNITCH GIVES THE TEST NUHBER TO BE LOOPED ON RS
INCICATED IN THE DESCRIPTION OF SWITCH 8. IF SWITCH 8 IS

SEG 0007
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N _THE PROGRAM WILL DO
FINDING AN ERROR _INSTERD
D RELEVANT REGISTERS

SET BUT WILL ALSGC
EPT "DARTA BUFFER”™ RHDB).

NOT SET AND THIS SW
RS THE NAME INDICRAT
OF ONLY GIVING THE
RS WILL BE OONE IF
GIVE ALL THE REGISTE

SUB-ROUTINE ABSTRRCTS
SEE SECTION 9 "SUBROUTINES™.

ERRORS

ERROR PRINTOUTS CONTRIN THE ERROR _RDDRESS AND OTHER
PERTINENT INFORMARTION CONCERNING THE PARTICULAR FRILURE.
THIS INFORMATION MARY BE THE CONTENTS OF RELEVANT RPO4/5/6
REGISTERS OR GOOD/RECEIVED DATAR. IF THE ERROR OCCURRED IN A
SUBROUTINE, THE RDDRESS OF THE SUBROUTINE CALL IS ALSO
GIVEN. REFER TO THE PROGRAM LISTING AT THE STRTED

ADDRESS TO DETERMINE THE CAUSE OF THE ERROR.

"FRATAL' ERRORS

IN THE EVENT THAT THE DISK DRIV
CONTROLLER, POWERS DOWN, OR CER
CANOT BE CLERRED PRIOR Y0 THE S
INFORMATION WILL BE COMMUNICATE PERATOR. IN
ADDITION, THE TTY BELL WILL RIN PROGRAM WILL HALT.
IT 1S SULGESTED THAT IF THIS HAPPENS, THE OPERARTOR LORD
ADDRESS 200 (210) AND RESTART THE PROGRAM RS R FIRST ATTEMPT
TO SOLVE THE PROBLEM. IF THE FILURE CONTINUES TO OCCUR,
THERE ARE TWO OPTIONS FOR THE OPERATOR:

. LOOK IN THE TEST LISTING FOR THE 'HALT’
INSTRUCTION AND REPLACE 1T, PLUS THE TWO WORDS
("TYPE .CPHALT") RBOVE WIYH "NOP’'S. WITH TTY ERROR
PRINTOUTS INHIBITED, R SCOPE LOOP CAN BE INITIARTED
FOR THE TEST IN QUESTION.

2. GO BRACK AND RERUN THE DZRPS DIAGNOSTIC AS IT IS
QUITE POSSIBLE THART A HARD FRAILURE MRS OCCURRED IN
ONE OF THE HARDWRRE REGISTERS.

IT 1S ALSO POSSIBLE TO CONTINUE FROM THE 'HALT® POINT, BUT
THIS IS NOT RFECOMMENDED AS ALL FOLLOWING TESTS WILL EXHIBIT
THE SAME SYMPTOMS AND GIVE MISLEADING ERROR PRINTOUTS.

RESTRICTIONS

BEFORE STARTING THE PROGRAM THE OPERATOR MUST HAVE THE
DRIVE PORT SWITCH LOCKED EITHER ON PORT A _OR PORT B BUT
MUST NEVER LEAVE IT IN THE PROGRAMMABLE STATE.

SWITCH 12 MUST BE SET WHEN RUNNING ON AN RH70 CONTROLLER RND
IT MUST NOT BE SET WHEN RUNNING ON AN RH11 CONTROLLER.
BECAUSE OF THE REQUIREMENT FOR IT TO BE SET WHEN USING AN
RH?0, THE PROGRAM CARINOT BE RUN IN CHAIN MODE WHEN USING THE

O—4Z

VAILABLE TO THE
STATUS BITS
ST SEQUENCE - THIS

ECOME
RIN CRI
AR
T
A

OO0 —«—4m
mlﬂOC
RS

N

T
0T
NO

I

SEG 000e
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SOF TWARE REGISTER FEATURE WHILE RUNNING ON AN RH70. THIS IS
BECRUSE THE ROUTINE WHICH GETS SOFTWARE SWITCH SETTINGS IS
NOT OPERRBLE WHEN IN CHRIN MODE.

MISCELLANEQUS
EXECUTION TIME

THE FIRST PASS OF THE PROGRAM WILL TRAKE APPROXIMATELY 20
ggcggggﬁos SUBSEQUENT PRSSES WILL TRKE

STRCK POINTER
THE STRCK IS INITIALLY SET TO 1000
OPERATOR SELECTRBLE SCOPE LOOPS

HERE 1S A DETAILED EXPLRINATION OF HOW THE LOOP ON ERROR WORKS.
FOR INSTRUCTIONS REGRROING THE USRGE OF THIS TECHNIQUE, HIT #C
ANY TIME WHILE THE PROGRAM IS RUNNING. ON HITTING AN ERROR

IF THE LOOP ON ERROR SWITCH IS SET, THE PROGRAM GOES BACK -
USUALLY BACK TO THE BEGINNING OF THE TEST.

WHEN THIS OPERATOR SELECTABLE SCOPE LOOP IS USED THEN THE POINT
THE PROGRAM GOES BACK TO CAN BE CHANGED.

THE RESTRICTIONS TO THE POINT WHERE THE PROGRAM CAN GO ARE: -

1. IT mUST BE WITHIN THE TEST UNDER CONSIDERATION

2. LOOP ON ERROR SWITCH MUST BE SET

3. THE ERROR MUST OCCUR WITHIN THE TEST UNDER CONSIDERATION

IF THE ERROR DOES NOT OCCUR WITHIN THE TEST UNDER CONSIDERATION
THE PROGRAM WILL REVERT TO NORMAL OPERATION. HOWEVER, IF LOOP OM
TEST SWITCH IS SET AND THIS OPERATOR SELECTABLE SCOPE LOOP IS USED
THEN THE PROGRAM WILL LOOP BACK TO THE SELECTED POINT WHEN IT
COMES TO THE END OF THE TEST UNDER CONSIDERATION.

AFTER LOOPING FOR SOME TIME IF THE LOOP SWITCH IS PUT DOWN THEN
NORMAL OPERATION WILL CONTINUE.

PROGRAM REVISION HISTORY

PROGRAM DESCRIPTION

LOGIC DIVISION IN HARDWARE MODULES

REGISTER BOARD (RG) - ERROR REGISTER 1 STATUS REGISTERS
MUX FOR REGISTERS GO HANDLING REGISTER
DECODE COMMAND DECODE EXECUTION OF
MECH. COMMANDS

SYNC. DARTR BOARD (SN) - DATA CONTROL PARALLEL TO SERIAL
SYNC. BYTE DETECT.

SEEK AND SEARRCH (SS, - SEEK LOGIC SEARCH LOGIC HEADER

SEG 2009
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:gg HANDL ING.
438 ERROR CORRECTION (EC) - ECC LOGIC ERROR REGISTER 2 & 3
499 MUX FOR ERROR REG. 2 & 3 LOOK AHERD
500 REG. SECTOR COUNTER DATA FOPMATION
ggé RING COUNTER.
503 DUAL PORT (DP) - DUAL PORT ARSITRATION ATTENTION LOGIC
504 SERIAL NO REGISTER MASS 8US REGISTER
ggg STORAGE
ggg 9.2 DISK SURFACE USAGE
509 SYMBOLS USED
810 C = CYLINDER
511 T = TRACK
512 § = SECTOR
5§13 W = WRITE
Si4 R = RE RD
gig TT = TEST NUMBER
517 co, 10, SO
gig TT82-W’R, TT23-R, TT24-W,R, TT25-W,R, TT26-W,R, TT35-W,R, TT37-W, TTS50-W, TTS1-W
g20 co, 70, Sl
ggé TT87-W/R, TT37-W,R, TTYO-R, TT41-W,R, TT42-W,R, TT43-u,R
Se3 co, T1B, S2l
524 TT30-i, TT31-W,R
g25
526 ci, 10, SO
ggg TT30-W R, TT131-W,R, TTS3-W,R, TTS4-W,R
529 ci, T18, S2i
€30 TT31-i
£3]1
£32 c2, 10, SO
€33 TT31-U.R
534
535 ce, T18, S2l
£36 TT31-u
537
£38 ¢3, 10, SO
539 TT31-W.R
g40
Sy4] c3, T18, S21
E42 TT31-W
543
S4y c4, T0, SO
g4 TT31-uW,R
239 c4, T1B, S2l
S4g YT81-i °
549
§53 ¢S, TO, SO
€c: TT31-U.R
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552
8§53 ¢S, T7, SY
EEE TT33-W.R, TT34-W,R
€56 ¢S, Ti8, S2l
557 TT31-W
558
(33 C6, TO, SO
g60 TT31-W.R
561
562 cs, T18, s2!
563 TT31-
Sg4
5§65 c7, 1O, SO
566 TT31-U.R
567
568 ¢z, T18, S18
569 TT31-u
§70
571 ce, TO, SO
57 TT31-u!
573
574 c8, T18, Sel
5§75 TT31-W
€76
§77 £9, 10, SO
578 TT3:-u
§79
580 €9, Ti18, Sl
581 TT31-W, 1732-R
582
583 c10, 10, SO
584 TT31-u,R
58S
586 c410, T1B, S21
ggg TT36-W,R, TTS0-W,R
5e9 3.3 THE FOLLOWING SECTION DESCRIBES EACH TEST AND SUBROUTINES
§30 IN DETAIL AND CAN BE USED RS AN INDEX TO THE LISTING.
591 THE LEFT MOST COLUMN IS THE LINE NUMBER WITHIN THE LISTING
ggg gusas THAT ITEM WILL 8E FOUND.
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;DRIVE MUST BE LOCKED ON PORT R OR PORT B

; *INTERNAL PROGRAM MACROS BEGIN HERE
T IR E TR AT R Y IR I RS TS 2 R AR 2L

NOTE: ALL MACRO CALLS BEGINNING WITH .8 ARE SUPPLIED FROM AN
EX#ERNRL SYSMAC.SML PACKAGE WHICH MUST BE MADE AVRILABLE
TO THE SOURCE PROGRAM AT ASSEMBLY TIME.

L& & ¥ 8

Se Bo e Bs g

oo oo oMo Mmoo
b—b-—b-.—b—’—b—t-‘b—h-%ogggo
DONCNL WO ~ W
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$2RIIBO, RPO4/S:6 FCT
CZRITB. P11

b2l
622
623
beu
625

009200
Q00204
000210

000220

10

NOV-

00c200

000137

77

il

004710
035232
004674

00460

BOe2

NL CT R%RE MACYL11 30(1046;  10-NOV-77 13:16 PRGE 14

TRAP CATCHER

.SBYTL STARTVING RDDRESS

.=200
RA: JMP JSBEGIN ; NORMAL START
ADDMOD: JMP J#BASECH 'GET DEVICE PARAMETERS
JMP S8BEGINZ :JUMP TO SELECT DRIVE START

* -eeo
JMP J8BEGINI ; JUMP TO NO CPERARTOR TESTS STHART

; ¥STARTING ADDRESS 200 FOR NORMAL STARTS
iTHIS WILL TEST ALL RPOM’S ON THE SYSTEM R SINGLE ORIVE AT R TIME

}STQFTING ADDRESS 210 WILL TEST ONLY ONE SPECIFIED DRIVE

*STQRTING RDDRESS 220 WILL JUMP OVER THE TESTS REGQUIRING AN OPERRTOR
:#AT THE DRIVE

SEC 0Oi4
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3:16 PAGE 15
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C2RJJBO, RPOM S-& FCTNL CTRLR2 MACYIl 30(1046) 10-NOV-?77
NITIONS SEG 001S

1
CoR1IIB.P1L 10-NOV-77 11:20 MEMORY MANAGEMENT DEF

&40
B4l 06il1lc .=1110 N



CZRJJBO, RPOM.5-6 FCTNL CTRLR2 MACY1l 30(1046)
ERROR POINTER TRBLE

CZRIJJB.
bYe

P11

001226
001230

001242
001244

001246
001250

001252

001254

001256

001260

00lcee

0012e4

DClzeb
001270

10-NOV=-77 11:20

042566
05744

Cbl7?lil4
Ok2234

042615
05744y

061714
062234

oN2704
057444

061714

Jb2e34

042765

057624

DE1734

062243

043078
0E77e<

; ITEM]

s ITEM2

: ITEM3

; ITEMY

: ITEMS

10-NOV-77

EmMl
DH1

(= le

n—4
b e

DH1

00
-4
[

DH]

DHY4

DT4

DF4

EMS
OHE

D02

13:16 PRGE

;RPOY DID NOT INTERRUPT
gQITED ON BIT DID NOT OCCUR

C

WAT PC

BIT WRITED

*REG RDDRESS

'REG CONTENTS

'RHCS1 CONTENTS
'$ERRPC,WAITPC,WAITBT,WAITRE, $BDDAT,CS1
.o,o.o,b,o,o

; INTERRUPT ENARBLE BIT DOWN 8UT
gRITED ON BIT DID NOT OCCUR

C
:WAT PC

:BIT WAITED

'REG ADDRESS

'REG CONTENTS

*RHCS{ CONTENTS

' $ERRPC , WAITPC,WAITBT, WRITRE, SBODAT,CS1
.0,0,0.0.0,0

;RPOY4 OID NOT INTERRUPT WHEN
:WAITED ON BIT DID SET

1 PC

' WAT PC

'B8IT WRITED

'REG ADDRESS

"RHCS1 CONTENTS

'SERRPC . WAITPC,WAITBT, WAITRE, $BDDAT,CS!
.o.o.o,b,o,o

BIT DID SET BUT
ERROR
VEN IN 10 MICRO SEC.

MSEC
IPC.NRITBT.NRITRE,SBDDQT.NRIYIH

= M=M= DOD—D
ODEAOOA-4 ML X+

OW4DOE D~ 4 E
- pm

;RHAS DOES NOT CLERR BY
:MOVING IN ALL ONES

:PC
‘REG. RODDR.

SEG 001&



JB.

NEUININNN NN
P e s Pt P Pt P Pt P
ODON UYL Wi

P11

001276
001300

001302
001304

001306
001310
001312
001314

001316
001320

gQ132e
001324

001326

001330

01332
01334
001336

001340

061756
06225

043150

060104

0el?72
062257

043236
060203
062004
062263

043306
060243

062014
(81 Y=F4 1)

043355

0e0243

043462

0e0243

RJJBO, RPO4-S-6 FCTNL CTRLR2 MACY11l 30(1046)
10-NOV-77 11:20

; ITEMB

s ITEM?

; ITEMIO

; ITEMI1L

; ITEMLC

10-NOV-77

ERROR POINTER TRBLE

EM?7
DH7
BF 7
EMIO
DHI10

EO2

13:16 PAGE

17

; GOOD DATRA
iRECEIVED DAT
3E8R806REGQOR SGDDAT, SBODAT

; LOADING RHER1 FOR ALL
:UNITS DID NOT SET ANY BITS
: IN RHAS-NO UNITS PRESENT

:PC

:REG_ADDR

iRECEIVED DATA

; SERRPC, REGRDR SBODAT

l ’ ]

;SPECIFIED REGISTER NONEXISTANT
: 50 ABORT PROGRAM

:PC
:ADDR. OF REG.
: SERRPC, TEMP

' L4

: STOPED DRIVE HARS MOL BIT
; IN RHDS1 = 1

TEST NO
'FAILING REG ADDR
:CONTENTS OF RHCS!
:CONTENTS OF RHCS2
:CONTENTS OF RHDSI
:CONTENTS OF RHER
: SERRPC , STSTNM, saonon CS1,CS2,051.ER1
.o.o.o,b,o.o,u

sWITH SPINDLE POWERED DOWN
'RHMCS2 SHOULD HAVE ONLY

gglr NUMBER AND IR HIGH

:TEST NO

:FRILING REG. ADR

:CONTENTS OF RHCSI

:CONTENTS OF RHCS2

:CONTENTS OF RHDSI

:CONTENTS OF RHER

: SERRPC, STSTNM, seonoa €S1.CS2.DS1.ERI
,o.o,o,b,o.o,o

'

;AFTER A POWER UP WITH
:NO_PACK ACKNOWLEDGE COHHRND
'RHDS1 SHOULD HAYE MOL=1, vv=0

PC
,TEST NG

SEG 0017
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SRJJBO, RPOM.5.6 FCTNL CTRLR2 MACYLl 30(1046) 10-NOV-77 13:16 PAGE 18

CZRIIB. P11 10-NOV-77 11:20 ERROR POINTER TRBLE SEG CO18
754 :FAILING REGISTER ADDR.
755 :CONTENTS OF RHCS1
756 :CONTENTS OF RHCS2
787 :CONTETNS OF RHDSI
7S8 : CONTENTS RHER1
769 001342 062014 DT10 : §ERRPC, §TSTNM, SBDADR, CS1,CS2,051,ERI
;2? 001344 062266 OF iO :0,0,0,0,0,0,
762 sITEMLII
763 001346 043570 EM13 :AFTER A POWER UP WITHOUT
764 'ANY INIT RHCS1 SHOULD
765 ‘HAVE GO0=0, DVA=1, ROY=1l
766 :1E=0, DISREGARD
267 ‘ALL OTHER BITS
;gg 001350 060243 DH1O0 ‘?E
770 rnxanc REGISTER ARDDR.
771 :CONTENTS OF RHCSI
772 :CONTENTS OF RMCS2
773 :CONTENTS OF RHDSI
774 :CONTENTS OF RHER]
775 001352 062014 DT10 ' §ERRPC , STSTNM, SBDADR, CS1,CS52,051,ERI
;;g 001354 062266 OF 10 ;0,0,0,0,0,0.0
778 s ITEM14
779 001356 043707 EMIY :AFTER POWER UP RHCC
780 SHOULD BE=0
781 001360 057765 DHS PC
782 nsc RDDR.
783 :GOOD DATA
784 *RECEIVED DATA
786 001362 0B17SE DTS ! §ERRPC , REGRDR, $GODAT, $BDOAT
786 001364 062252 OFS '0,0,0,0



CZRJJBO, RPC4.S-6 FCTNL CTRLR2 MACY11 30(1046)

uZRJJB

788
789
730
29}
792
793
794

DV L WO

€000 (0 00 C0AD D O D 00 0 o M OO
PO b 0= 3= boe bt bt Bt pca e ps

B22

P11
001366
001370
001372
00i374

001376

001400
001402
001404

00140e

001420

001422
0014ey4

001l42e

10-NOV-?7 11:20

043761

057765

061756

0eease

ou4l22

0ST?7ES
061756
0Oe2ese

O44250

0S77¢eS

061756

Dee22se

044408

057765

061756
06eese

D44EEY

: ITEMIG

s ITEML?7

; ITEM2O

10-NOV-77

ERRCOR POINTER TRBLE
; ITEMIS
EMIS

DHS

DTS
DFS

EMLI7

oo
e

;ITEM 21
EM

GO2

13:16 PRGE

19

; PARCK ACKNOWLEDGE CAUSED
AN _ERROR

iG0OD DATA IS BEFORE _COMMAND
RECEIVED DATA IS AFTER COMMAND

PC
REG RADOR.
:GOOD DATA

:RECEIVED DATA
; SERRPC , REGADR , $GDDAT, $BOOAT

'0.0.0,0

; GIVING 2 NO-OP COMMAND CRUSELC

AN ERR

: GOOD _DRTA GIVES REGISTER
:CONTENTS BEFORE COMMAND
'RECEIVED DATA GIVES REGISTER
i CONTENTS AFTER COMMAND

:PC
:REG. RDDR.
: GOOD_DATR

:RECEIVED DRTA
: SERRPC , REGADR, $GODAT, $8D0AT

,o,o,c.b

;DRIVE CLERR COHHHND
: CAUSED AN ERROR
;600D DRTR GIVES WHAT SHOULD

:BE THERE

iRECEIVED DATA GIVES WHAT WAS
;gERE RFTER COMMAND

;REG. RDOR.
:GOOD DATA

tRECEIVED DATA
: SERRPC, REGADR, $GDDAT, SBDOAT

,o,o,o,b

; READ-IN COMMAND GAVE RN ERROR
:GOOD DATA HAS WHAT SHOULD BE THERE
:RECEIVED DATA HAS WHAT WAS

gFTER COMMAND

¢
;REG. ADDR.
: GOOD DQTR
: RECEIVED

RTA
: SERRPC REGQDR $GDDAT, SBDDAT

.0,0,0.0

;RHCS]1 CONTENTS DURING
: COMMAND WaS IN ERRCR

SEG 0019



CZRJJIBO, RPOM.S5-6 FCTNL CTRLR2 MACYLl 30(1046)
10-NOV-77 11:20

CZIRJJB.

B

001436

001440
Q01442
00144y

001446

001450
001452
001454

001456

0C1460
00l4b2
001464

001466

8 147
147
001474

RRizes

o44627
0S776S

061756
062252

044702
0S7765

061756
De2252

04s0s1

0S7765
061756
Ob22se

04E214

57765
617 6
Oe2ese

04S376
060422

0e2C34
0e227¢

D4E4EE

gre

:ITEM 22

EMee

DHS
DTS
DFS

ITEM 23

EM23

OHS
LTS
DFS

;ITEM 25
gEM2S

; ITEM 26

ITEM 27
EMe7

10-NOV-?77
ERROR POINTER TARBLE

HO2

13:16 PAGE

20

i ERR ANS RS TN ERACH

; UNLORD COMMAND GAVE AN ERROR
COOD DATA GIVES WHAT SHOULD

:BE THERE
"RECEIVED DARTA GIVES WHAT WAS
: THERE AFTER COMMAND

; OFFSET COMMAND CAUSED AN ERROR
GOOD DATA IS WHAT SHOULD BE THERE
E;E&VSD ATA ?IVSS WHAT WRS THERE
R FFSE MMAND

;RETURN TO CENTER LINE COMMAND
CQUSED AN ERROR
?088 DRTR GIVES WHAT SHOULD BE

"RECEIVED DATAR GIVES WHRT WAS
THERE AFTER COMMAND

580 OFFSETS CRUSED AN ERROR

:CONT. OF RHMCSI
:CONT. OF RHCS2
; CONT. OF Hggl
;CONT. OF RHERI
;CONT. OF RHERZ2

!CONT. OF RHERJ
! §ERRPC,CS1,CS2,051,ERL,ER2,ER3
'0,0,0,0,0,0,0

;WRITE HERDER ANC DRTAR
: CARUSED IMPROPER REGISTER CHANGE

SEG 0020



CZRJJBO, RPO4.5-b FCTNL CTRLR2 MACYLll 30(1046)
10-NOV-77

CZRIIE. A1
300
901
902
903
904 001510
905 001512
906 001S1M
907
908
909 091516
910
911 001520
912
913
914
915 pOl1s22
916 001524
917
gig
319 DO1S526
920
921
922
923
924
925 (01530
926 001632
927 001534
928
329
930 001536
93]
932
933 001540
934 001c4e
935 001544
93¢
937
938 001546
939
940
Q4]
9uy2
943 001550
944 QQIEE
94g 001554
Q4b
qy7
948 [DO1S5E
94e 001560
950 001562
Q5] 0015eM
Qg2
qE3
953 QO01SEE

057765
061756
062252

045704
0e0bee

062056
062305

D4S786M

057765
061756
0Oee2Sz2

o46201

060622
062055
062305

O4&£306

0S776S
0E17SE
0e22se

046510
060622
062056
062305

o4es2H

11:20

: ITEM 30

; ITEM 31

; ITEM 32

; ITEM 33

; ITEM 3

;1TEM 35S

10-NOvV-77

ERROR POINTER TRBLE

olele)
nax
nnin

EM30
DH30

DT30
DF30

EM3L

102

13:16 PAGE

2l

; GOOD DRTA GIVES WHART

: SHOULD BE THERE
‘RECEIVED DATA GIVES WHAT
:WAS THERE AFTER COMMAND

;WRITE HEARDER AND DATA
CEQNGED WRITE FROM BUFFER

:WORD NO
: GOOD DQTR

'BAD DATA
' §ERRPC, ERWORD , $GDDAT, SBODAT
,o,o,o,b

;RERD HERDER AND DATR CAUSED
: IMPROPER REGISTER_CHANGE
:GOOD DATA HAS WHAT SHOULD
:BE THERE

'RECEIVED DATA GIVES WHAT
:WAS THERE AFTER COMMAND

:WRITE HEADER AND DARTA FOLLOWED
iBY R REQD HERDER AND DATA
:CAUSED A READ/WRITE ERROR

EEgDGEQTR CAUSED IMPROPER REGISTER
:GOOD DATA GIVES WHAT SHOULD BE THERE

*RECEIVED DATR GIVES WHAT WAS THERE AFTER
: COMMAND

;READ DRTA INCORRECT

;WRITE DATR COMMAND CARUSED
: IMPROPER REGISTER CHANGE

SEG 0021
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CZRJJBO, RPO4-S-6 FCTNL CTRLR2 MARCY1l 30(1046) 10-NOV-77 13:ib6 PAGE 22

CZRIIB.PLIL 10-NOV-77 11:20 ERROR POINTER TRBLE SEG 00e2
956 :GOOD DATAR GIVES WHAT SHOULD BE THERE
957 ‘RECEIVED DATR GIVES REGISTER
958 :CONTENTS AFTER WRITE DATA
953 001570 057765 DHS
360 001572 061756 DTS
ggé 001574 0O6eese DFS
B3 ; ITEM 36
964 001576 046752 EM3b :WRITE DRTA COMMAND CHANGED
365 ;WRITE FROM BUFFER
96 00i600 060622 DH30
967 001602 062056 DT30
ggg 001604 062305 DF 30
970 ; 1TEM 37
ggé 001606 047027 EM37 EEEK COMMAND CAUSED AN
97 GOOD DATA GIVES WHAT SHOULD
974 BE HERE
97 RECFIVED DATA GIVES WHAT
376 HR; THERE AFTER SEEK COMMAND
977 001610 057765 DHS ;

378 00lble 061756 DTS ;

ggg 001614 O0Obeese DFS )

981 ; ITEM 4O

982 001616 047244 EMSO ;WRITE CHECK CRUSED AN

983 : IMPROPER REGISTER CHANGE
984 :GOOD DATA GIVES WHAT SHOULD
985 :BE THERE

386 {RECEIVED DATA GIVES WHAT WAS
387 : THERE AFTER COMMAND

988 001620 057765 DHS

989 001622 061756 DTS

ggg 00le24 0beeh2 DFS

99¢ ; 1ITEM 41

993 001626 0O47453 EM4L ;LOCKING OUT WRITES BY WRITE
934 :LOCK BUTTON CRUSED IMPROPER
93S :REGISTER CHANGE

936 : GOOD DATA GIVES WHAT SHOULD
397 ;BE THERE

998 'RECEIVED DATA GIVES WHAT
399 ‘WAS THERE AFTER WRITES

1000 NERE LOCKED OUT BY

1001 ;BUTTON

1002 001630 0S776S DHS

1003 001632 Q0E175% DTS

1004 001634 062252 DFS

1005

1006 JITEM 42

1007 001636 047734 EM4E sATTEMPTING TO WRITE WITH WRITE
1008 :LOCKED OUT CQUSED IMPROPER
1009 ‘REGISTER CHANGE

1010 :GOOD DATA GIVES WHAT SHOULD
1011 :BE THERE



CZRJJBO, RPOM-S/6 FCTNL CTRLR2 MACY!1l 30(1046)
ERROR POINTER TRBLE

CZRIJB.P11

001640
001642
001644

001646

00000000 00000000
MUY IR PO FUNU 0 s 9t e g e s e
NOONILW—-0WONTNLWN ©

001650
028 0016eS2
1029 001654

Bt P Pt Pt Pt P Pt et P Pt st Pt ot Pt Pt Pt s

1032 001656

1033 001660
1040 0O0l662
1041 001664

1044 001666

1052 00l1e70
1053 001&72
1054 001674

1057 00187¢

1061 001700
1062 001702
1063 001708

106 001706

10-NOV-77 11:20

057765

0soz21e

060622
062056
06230S

050550

057765
061756
0eeese

0S104e

0S7765
06175€&
Obeece

08123s0

ge0e22
062056
0e230%

051474

;s ITEM 46
E

10-NOV-77

DHS
DTS
DFS

s ITEM 43
EMY3

; ITEM 44

EM4YY

DHS
DTS5
DFS

; ITEM 45
EMY

DHS
DTS
OFS

M4

:ITEM 47

EMS7

KO2

13:16 PAGE

23

;RECEIVED DATA GIVES WHAT WAS
: THERE AFTER ATTEMPT

;WRITING WITH WRITE LOCKED
;OUT CHANGED DISK DAT

600D DATA GIVES NHQT WAS

:ON DISK BEFORE WRITE WITH
IWMRITE LOCK WAS ATTEMPTED
:RECEIVED DATP GIVES WHAT WAS
READ BACK AFTER WRITE WITH
'WRITE LOCK WAS ATTEMPTED

; ENRBLING WRITES BY WRITE LOCK
:BUTTON CAUSED AN ERROR
8200 Eggﬂ GIVES WHAT SHOULD

;RECEIVED DATR GIVES WHAT WAS
: THERE AFTER WRITE LOCK
BUTTON ENRBLED NRITES

; TRANSFERRING ON LAST BLSCK IE.

410 SECTOR 21, TRACK
nuSEg IMPROPER REGISTER

ggOD ERER GIVES WHRT SHOULD
‘RECEIVED DATA GIVES WHAT WAS
: THERE AFTER TRANSFER

ATR READ FROM LAST
LOCK IE. CYLINDER 410
ECTO 21, TRACK 18 IS IN

; TRANSFERRING FROM NONEXISTANT
:SECTOR CAUSED IMPROPER

CYLINDER

SEG 0023
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0, RPOM.5-6 FCTNL CTRLR2 MACY11 30(1046) 10-NOV-77 13:16 PAGE 24
Pl 10-NOV-77 [1:20 ERROR POINTER TRBLE SEQ 0024

:REGISTER CHANGE
ggoo Engn GIVES WHAT SHOULD
*RECEIVED DATA GIVES WHAT WAS
:THERE AFTER ATTEMPTED
: TRANSFER
001710 0S776S DHS
001712 061756 0TS
001714 062252 DFS
. 1TEM SO
00171 051756 EMSO : TRANSFERRING FROM NONEXISTANT
:SECTOR CAUSED DATA ERROR
:GOOD DATA GIVES WHAT
:SHOULD BE IN BUFFER
:RECEIVED DATA cxvss WHAT WAS
:IN BUFFER ARFTER TRANSFER
001720 060622 DH30
0Ci722 062056 07130
00iTed 062305 OF 30
;ITEM S1
001726 0S217S EMS| :GIVING ILLEGAL FUNCTION CARUSED
: IMPROPER REGISTER CHANGE
'$88850“T“ GIVES WHAT SHOULD BE
"RECEIVED DATA GIVES REGISTER
:CONTENTS ARFTER ILLEGAL FUNCTION
001730 060734 DHS1 1PC
‘REG. ADDR
:GOOD DARTA’
Rscsrveo Dan
ILLEGQL
001732 06207¢ DTS1 ! SERRPC REGQDR scoonr $BODRT, ILLEGL
001734 062312 DFS1 ,o,u.o,b.o
; ITEM &2
001736 0S2442 EMS2 .WRITE DATR ON NONEXISTANT
:SECTOR cnuszo IMPROPER
'REGISTER CHANGE
16000 DRTA crves WHART SHOULD
:BE THERE
!RECEIVED DRTA GIVES WHAT
;uns THERE AFTER ATTEMPTED
:WRITE DAT
001740 057765 DHS
001742 061756 DTS
001744 062252 OFS
;ITEM 53
001746 062713 EMS3 REno HERDER AND DATA AFTER
] A SEARCH CAUSED AN ERROR
001750 De0e22 DH30
001762 0OB20SE 07130
001784 DES30S OfF 30
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CZRIIB. P11

liagy
1125
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001756

001760
001762
001764

001766

001770
001772
061774

001776

002000
002002
002004

002006

10-NOV-77 11:20

0S3001

0S?76S
061756
06225e

CS3c246

0S7765S
061756
0622se

053534

06DE22
062056
062305

0S3744

0S776S
061756
0&22se

0S4238

ERROR POINTER TRBLE

; ITEM 54
EMSH

DHS
DTS
OFS

; ITEM Sb

; 1ITEM 57
EMS?

MO2

13:16 PRGE

25

; ATTEMPTED OPERATION NITH

B

OD DATA GIVES WHRT SHOULD

BE HERE
RECEIVED DATA GIVES WHRT WAS
: THERE AFTER OPERATION

6 NG/READING WITH EXPECTED
RESS OVERFLOW ERROR CRUSED
IHPROPER REGISTER CHANGE
ggOO EREP GIVES WHAT SHOULD
*RECEIVED DATR GIVES WHAT

‘WAS THERE AFTER OPERATION

;DRTA READ WITH AN _EXPECTED
ﬂDgREgg VERFLOH ERROR IS

1 TO 260 SHOULD

BE RERD
:WORD NOS 261 TO 266 SHOULD
!NOT CHANGE DUE TO RERD

;ATTEMPTING DRTR COMMAND

:WITH WRONG FORMAT BIT CAUSED

: IMPROPER REGISTER CHANGE

GOOD DATA GIVES WHAT SHOULD BE

THERE
RECEIVED DATA _GIVES WHAT WRARS
THERE AFTER ATTEMPTED CRTA

;ATTEMPTING TO MODIFY REGISTER
iDURING AN OPERATION CRUSED

: INPROPER REGISTER CHANGE
:GOOD DATA GIVES WHAT SHOULD
iBE THERE

SEG 00eS
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002020

002022
002024

002026
002030

002032
002034

002036
002040

002042
002044

002046

002050
002052
002054

0020586

002060
002062
002064

002066
002070

0, RPON/S-6 FCTNL CTRLR2 MRCY11l 30(1046)
10-NOV-77 11:20

061073

062110

062320

0S464S
061230

062126
0623cE

os4eMS
oel1322

062140
062332

0S47 31

057765
061756
0beese

0SS004

0S7765

gSSee3
061375

DHBO

DTe0
DF&0

s ITEM b1
EMB]

DHe1l

DTE2
DFe2

; ITEM 83

EME3

DHS
DTS
DFS

; ITEM B4
EMeY

; ITEMES

10-NOV-?77 13:16 PAGE

ERROR POINTER TRBLE

4"}

;RECEIVED DATA GIVES WHAT WRARS
: THERE AFTER OPERATION
HRS COMPLETE

PC

REG ADDR.

00D DATA

RECEI VED DATA

: MODFING REGISTER

BEERSCCRSGQDR $SGDDAT, SBODAT , SBOADR

-gEVICE NOT AVAIBLE BEFOR COMMAND WAS TO BE GIVEN
;PC_OF JSR

s RHDS 1

: SERRPC, PCISR, SBDADR

' 14 ’

DEVICE NOT RVRIBLE BEFOR COMMAND WAS TO BE GIVEN

PC
PC OF JSR
tRHCS]1 WRS
SERREC PCJSR, S8DARDR

! 14 4

;RHDS « CONTENTS DURING
:COMMHAND WARS IN ERROR

; RECALIBRATE COMMAND CAUSED

: IMPROPER REGISTER CHANGE.
$aggEDQTQ GIVES WHAT SHOULD BE
IRECEIVED DRTA GIVES WHAT WAS THERE
JAFTER COMMAND

'gNTERRUPT FRILING

; TEST _NQO

:CONTENTS OF RHCS1
CONTENTS OF RHAS
CONTENTS OF RHDSI

SEG 00c6
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002072
002074

00207%

0Ce213C

002102
0C2104

002106

00c124

CLo2lee

002130

C02ize
0Cel124

062152
062235

05seuNs

061511

062166
0622343

CS5456

0e2305
0S5732

06062
062056
062308

06i756
Oteete

JBO, RFOM4-S/6 FCTNL CTRLR2 MACYLl 30(1046) 10-NOV-?77
10-NOV-77 11i:20

ERROR POINTER TARBLE
DTES
OFBS

; ITEMBG
EMbb

DHB6

CTe6

DFbb
; ITEM&?

EM&?7

: ITEM70

DH30
DT30
DF 30

;ITEM 71
EM?71

OHE

DTS
OFS

BOJ3

13:16 PAGE

24

: §ERRPC, TSTNM, CS4,AS, DS1
:0,0,0,0,0

;HEADER AND DATA COMMAND

FOR H AD SELECTION TEST

, AN ERROR

RHDS GIVES WHRAT TRACK

'WAS BEING WRITTEN ON CYLINDER O
pECTOR 0

; RHCS2
:$ERRPC,DST, ER! ,ER2,ER3.CS1,CS2
:0,0,0,5,0,0,0

REQD HERDER AND DRTR ERROR
90 S LECTION TeST

FIRS HORDS GIVE HERDER

iNEXT HOROS ATA

:GOOD DATA NOROS GIVE

: THE TRQCK NUMBER IN

:BITS 4,5,6,7,8

;READ HERDER AND DATH ERROR
IN DIFFERENCE L INE TEST
. ORD NOS. 1-4 GIVE

; HEADER

iWORD NOS. 5-260 GIVE DATA
NHICH IS THE CYLINDER
DDRESS

ngCIEE OPI CRUSED IMFROPER REGISTER
GOOD DRATA GIVES WHAT SHOULD

:BE THERE
RECEIVED DRTA GIVES WHRT WRS
THERE AFTER 3 INDEX PULSES

PC

iREG. ADDR.

:GOOD DATA

:RECEIVED DAT

8E§RSCbREGQDR $GDDAT, $BDDHT

SEQ 0027
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CZRIIB.E11 10-NOV-77 11:20 ERROR POINTER TRBLE SEG 0028
1292
1293 : ITEM?2
12949 002136 0S6401 EM72 : THERE WAS AN _ERROR
1295 ‘AFTER A WRITE HEADER
%ggg !AND DARTA COMMAND
1298 002140 061607 DH?2 . PC
1299 ;RHCS ]
1 s RHCSe
1301 :RHDS1
£ by
1334 , ' RHER1
i 142 0 172 N eC C51.0S2.051,DST, CA, ER], KC
1389 885144 8§S§éu 8??2 53,0.0,0,8,0,3.0 rET T
1308
1309
1310
1311
1312
1313 : ITEMT3
1314 002146 0SE6MT EM73 :BEADING OVER 3 INDEX
1315 !PULSES CRUSED SC
1316 0021S0 061607 DH72
1317 002152 062210 0772
ig}g 0021549 062354 OF72
1320 : ITEM74
1321 002156 0S7017 EM7Y :READING OVER 3 INDEX
1322 PULSES CAUSED OP!
1323 002160 061607 DH72
1324 002162 062210 0172
1325 002i64 062354 OF?
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SZRIIB.F1L 10-NOV-77 11:20 ERROR POINTER TRBLE SEG 0029
1327 ;RH11l REGISTER BITS
1359
igg? 002166 000254 RPVEC: 254 :RPO4 VECTOR ADDRESS
1332
1333
1334 :WORD COUNT REGISTER (RHWC)
iggg EQCH BIT 1S CALLED BY BIT NUMBER
1337
1338
1339 :BUS RDDRESS REGISTER (RHBR)
ig:? EQCH 81T 1S CALLED BY BIY NUMBER
1342
1343
ig:g ; CONTROL RND STARTUS REGISTER & (RHCSZ)
1346 000001 usSl= 4 :UNIT SELECT (BIT sQ)
1347 000002 ysa= 2 sUNIT SELECT (BIT wl)
1348 000004 JSH= Y sUNIT SELECT (BIT s23
1349 000010 BAl= 10 :BUS RDDRESS INCREMENT INHIBIT (BIT #3,
13S0 000920 UNI1B= 20 ;UNIBUS B DC LO (BIT s4)
1351 000040 CLR= 40 :CLERR (BIT #S)
1352 000100 IR= 100 : INPUT READY (BIT _#6)
1363 000200 OR= 200 :QUTPUT REARDY (BIT 87)
1354 000400 MPE= 400 ;MASS BUS PARITY ERROR (BIT #8)
135S 001000 MXF = 1000 :MISSED TRANSFER ERROR (BIT 89,
1356 002000 PGE= 2000 ; PROGRAM ERROR (BIT #10)
1357 00 NEM= 4000 ;NON EXISTANT MEMORY (BIT #1l)
1358 010000 NED= 10000 ;NON EXISTANT DRIVE (BIT sl2)
1359 020000 UPE= 20000 UNIBUS PARITY ERROR (BIT 813
1360 040000 WCE = %0000 ‘WRITE CHECK ERROR (BIT £l4)
%361 100000 DLT= 100000 :DATA LATE (BIT #15,
1363
1364
136S
1366
1367
1368 ;:DATR BUFFER REGISTER (RHDB)
iggg ERCH BIT 1S CALLED BY BIT NUMBER
1271
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C2RJJBO, RPO4-S-6 FCTNL CTRLR2 MACYIl 30(1046) 10-NOV-77_ 13:1b6 PRGE 30
C2RIJIB.P11 10-NOV-77 11:20 ERROR POINTER TABLE SEG 0030

13?7 :RPO4 REGISTER BITS
1373

131’4

1375

ig;g :CONTROL AND STATUS 1 REGISTER. (#00)

1378 000001 G0= 1 :GO (BIT #0)

1379 00G100 1E= 100 : INTERRUPT ENABLE (BIT #6)

1380 000200 RDY= 200 :RERDY (BIT #7) _

1381 000400 Alb= 400 ‘HIGH ORDER UNIBUS BIYS (BIT #8)
138¢ 001000 Al7= 1000 :HIGH ORDER UNIBUS BITS (BIT 89,
1383 002000 PSEL= 2000 :FORT SELECTY (BIT #10)

1384 004000 DVA= 4000 :DEVICE AVAILABLE (BIT #1l)

138% 020000 MCPE= 20000 :MASSBUSS PARITY ERROR (BTT #13)
1386 040000 TRE= 40000 : TRANSFER ERROR (BIT #14)

iggg 100000 SC= 100000 :SPECTAL CONDITION (BIT #15)

iggg ;STATUS REGISTER (RHDS!) (#01)

139] CO0001 DFFS= | :DRIVE FORWARD 5”/SEC. (BIT %0)
1392 000002 OFF20= 2 :DRIVE FORWARD 20" SEC. (BIT sl)
1383 000004 DI1GB= 4 ‘DRIVE YO INNER GAVRD BAND (BIT #2;
1394 000010 GRV= 10 :GO REVERSE (BIT #3)

1395 000020 DLe4= 20 :DIFFERENCE LESS THAN B4 (BIT #4)
1396 0000N0 DEl= 40 ‘DIFFERENCE EQUALS 1 (BIT #5)

1397 000100 VV= 100 :VOLUME VALID (BIT #6)

1398 000200 DRY= 200 :DRIVE RERDY (BIT #7)

1399 000400 DPR= 400 :DRIVE PRESENT (BIT #8)

1400 001000 PROG= 1000 :PROGRAMABLE (BIT #9)

1401 0020080 LBT= 2000 :LAST SECTOR TRANSFERRED (BIT #10)
1402 004000 WRL = 4000 *WRITE LOCK (BIT #1])

1402 010000 MOL = 10000 ‘MEDIUM ON-LINE (BIT #12)

1404 020000 PIP= 20000 'POSITIONING OPERATION IN PROGRESS (BIT #13)
14085 040000 ERR= 48000 :COMPOSIT ERROR. (BIT #14)

i:gg 106000 ATA= 100000 *ATTENTION ACTIVE (BIT #15)

1408 .ERROR REGISTER %0l (RHER]) (%02)

1409 000001 tLr= 1 . JLLEGAL FUNCTION (BIT #0)

1418 000502 ILR= 2 -ILLEGAL REGISTER (BIT #1) _
1411 000004 RMR= 4 'REGISTER MODIFICATION REFUSED (BIT ®2)
1412 000010 PAR= 10 :PARITY ERROR (BIT #3)

1413 000020 FER= 20 :FORMAT ERROR (BIT #4)

1414 000040 WCF= 40 'WRITE CLOCK FRIL (BIT #5)

1418 000100 ECH= 100 'ECC_HARD ERROR (BIT #6) .

1416 000200 HCE = 200 ‘HERDER COMPARE ERROR (BIT #7)

1417 000400 HCRC= 400 ‘HEADER CRC ERROR (BIT #8)

1418 001000 AOE = 1000 - ADDRESS OVERFLOW ERROR (BIT ¥9)
1419 002000 1RE = 2000 : INVALID ADDRESS ERROR (BIT #10)
1420 004000 WLE= 4000 ‘WRITE LOCK ERROR (BIT #11)

1421 010000 DTE= 10000 ‘DRIVE TIMING ERROR (BIT #12)

1422 020000 oPI= 20000 :OPERATION INCOMPLETE (BIT %13}
1423 040000 UNS= <0000 ‘DRIVE UNSAFE (BIT #14)

i:gg 100000 OCK= 100060 :DRTAR CHECK ERROR (BIT 15)

%35? :MAINTAINARBILITY REGISTER (RHMR) (803}
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I3RIIB. 1L 10-NOV-77 [1:20 ERROR POINTER TRBLE SEG 0031
1428 000001 DMD= 1 :DIARGINOSTIC MODE (BIT #0)
1429 000002 MCLK= 2 :MAINTRINABILITY CLOCK (BIT #1)
1430 000004 MINX= 4 :MAINTAINABILITY INDEX (BIT s2)
1431 000010 MSTCK= 10 iMAINTAINABILITY SECTOR CLOCK (BIT 82,
1432 000020 MRD= 20 ‘MAINTAINRBILITY READ (BIT a4)
1433 000040 MWR= 40 :MAINTAINRBILITY WRITE (BIT #S)
i:gg 001000 DTSY= 1000 :MAINTAINARBILITY SYNC DETECTED (BIT #3.
{:gg :ATTENTION SUMMARY PSEUDO-REGISTER (RHAS) (#04)
'
1438 000001 AT0= 1 ;DEVICE O (BIT #0)
1439 000002 ATl= e :DEVICE 1 (BIT #1)
1440 000004 ATe= Y sDEVICE 2 (BIT #2)
1441 000010 AT3= 10 ;DEVICE 3 (BIT #3)
1942 000020 ATY= 20 ;DEVICE 4 (BIT #4)
1443 000040 ATS= 40 :DEVICE S (BIT #5)
1444 000100 AT6= 100 :DEVICE & (BIT #6)
i::g 000200 AT?= 200 :DEVICE 7 (BIT #7)
1447
1448
1449
fues
1452 :DESIRED SECTOR/TRACK ADDRESS REGISTER (RHDST) (#1)
i:gg :EACH BIT IS CALLED BY BIT NUMBER
1455
1456
1457
1458
1459 :DRIVE TYPE REGISTER (RHDT) (#06)
igg? *EACH BIT IS CALLED BvY BIT NUMBER
1462
1462
1464
1465
%:gg - LOOK-AHEAD REGISTER (RHLR) (#07)
1468 000001 EXTi= 1 sEXTENSION 1 (BIT #0Q)
1469 000002 EXTe= 2 sEXTENSION 2 (BIT 81)
1470 000004 EXT4= Y ;EXTENSION 3 (BIT #2)
147} 000010 ExXT10= 10 SEXTENSION 4 (BIT 83)
472 000020 EXT20= 20 :EXTENSION 5 (BIT #4)
1473 000040 EXT40= 40 ;EXTENSION 6 (BIT #S)
1474 000100 SCl= 100 :SECTOR COUNT FIELD O (BIY #b)
147¢€ 000200 cCe= 200 :SECTOR COUNT FIELD 1 (BIT &7)
1476 00400 SCH= 400 :SECTOR COUNT FIELD 2 (BIT 8
1477 001000 SC10= 1000 :SECTOR COUNT FIELD 3 (BIT #9)
1478 002000 SCe0= 2000 :SECTOR COUNT FIELD 4 (BIT #10)
1479 004000 TRK1= 4000 :TRACK FIELD | (BIT s1l)
1480 010000 TRK2= 10000 : TRACK FIELD 2 (BIT sig)
1481 020000 TRKH4= 20000 :TRACK FIELD 3 (BIT #13)
1482 040000 TRk 0= 40000 :TRACK FIELD 4 (BIT #l4)
1482 100000 TRK20= 100000 :TRACK FIELD S (BIT 1S,
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000001
000002

020000
100000

000001

000040

000200
002000
004000
010000

000001
000002
000010

ERROR POINTER TRBLE

;ERROR REGISTER #2 (RHERZ2) (#10)

10-NOV-77

GOJ3

13:16 PRGE 32

WCU= i ATE URRENT UNSRFE (BIT #0)

CSF= 2 RENT SINK FRILURE (BIT ul)

WSU= Y NRITE SELECT UNSAFE (BIT w2,

CSu= 10 : CURRENT SWITCH UNSAFE .BIT 83,
MSE= 20 iMOTOR SEQUENCE _ERROR .BIT #4)

TDF = 40 STRANSITIONS DETECTOR FAILURE (BIT %5,
TUF= 100 i TRANSITIONS UNSAFE (BIT #6)

FEN= 200 iFAILSAFE ENABLED (BIT #7)

WRU= 400 iWRITE READY UNSAFE (BIT #8)

MHS= 1000 IMULTIPLE HERD SELECT (BIT #3,

NHS= 2000 :NO HERD SELECTION (BIT #10>

IXE= 4000 : INDEX ERROR (BIT #11)

vu30= 10000 :30VOLT UNSAFE (BIT #12)

PLU= 20000 :PLO UNSRFE (BIT #13)

ACU= 100000 {ACUNSRFE (BIT #1S)

;OFFSET REGISTER (RHOF) (#11)

QF25= ) ;OFFSET 25 MICRO INCHES (BIT #0)
OFS0= 2 ;OFFSET S50 MICRO INCHES (BIT_#1)
OF100= ;OFFSET 100 MICRO INCHES (BIT #2)
OF200= 10 :OFFSET 200 MICRO INCHES (BIT #3)
OF400= 20 ;OFFSET 400 MICRQ INCHES (BIT s4)
OF800= 4O :OFFSET 800 MICRO INCHES (BIT 5,
OFREV= 200 ;OFFSET NEGARTIVE (REVERSE) (BIT #5!
HCI= 2000 ‘HERDER COMPARE INHIBIT (BIT 10
ECI= 4000 {ERROR CORRECTION CODE INWIBIT (BIT sl!
FMT22= 10000 :FORMAT BIT (BIT al2

;DESIRED CYLINDER RDDRESS (RHCR: (#l2)

:EACH BIT IS CALLED BY BIT NUMBER.

: CURRENT CYLINDER ADDRESS (RHCC) (%13,
:EACH BIT IS CALLED BY BIT NUMBER

; SERIAL _NUMBER REGISTER (RHSN) (#14)
:EACH IS CALLED BY BIT NUMBER

;ERROR REGISTER 803 (RHER3) (815)

PSU= 1
VUF= e
UWR= 10

;PACK SPEED UNSAFE (BIT 80)
IVELOCITY UNSAFE (BIT #l)
SANY UNSAFE EXCEPT RERD WRITE BIT 3.

SEG 0032
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CZRJJB.P11 10-NOV-77 11:20 ERROR POINTER TABLE SEG 0033
1540 000020 PRE= 20 :DISK PACK ROTATION ERROR (BIT 84
15:1 000040 REL- 40 :AC LSH tg T ug
igﬂ 898688 K&: 58800 EEEk INé anE (BIT si4¥)
ig:g 100000 ocyL= 100000 :0OFF CYLINDER (BIT #15S;
1546
1547
1548 :ECC POSITION REGISTER (RHECL) (#16)
!EACH BIT IS CALLED BY BIT NUMBER

:ECC PRTTERN REGISTER (RHEC2) (817)
;ERCH BIT 1S CALLED BY BIT NUMBER

[ P Y o
g
U\lﬂlﬂtﬂg}tﬂg‘
onNnLWhu—0OWw



CZRJ

CZRJJBO, RPOM.S

JB.

1857
1558
1559
1560
1561
1562

BIRREOREB I3Vt Fdn oD

Pt Bt Pt Pt e Pt ot P Pt Pt ot Pt ot s Pt ot (s Pt Pt Pt Pt Pt Pt s Pt et Pt Bt Pt Pt Pe
wnnLndneunanguniunauidoiyno oo

DD O DO DO DD ODD
DO NN S Whu—-0OWw

P11

002170

002178

002200
00202
002204

002236

032240
002242

002244
00224k
00c2sC

‘6 FCTNL CTRLR2 MACY11l 30(1046)
10-NOV-77 11:20

10-NOV-27
REGISTER RDDRESSES

103

.SBTTL REGISTER ADDRESSES

13:16 PAGE 34

:RPO4,5/6 DISK I/0 REGISTERS LOCATED IN THE RHI1 CONTROLLER

; DATA BUFFER

: WORD COUNT

:BUS ADDRESS

: CONTROL AND STATUS 2

1/0 REGISTERS LOCATED IN THE DEVICE CONTROL LOGIC (DCL?

EgﬂggOL AND STATUS 1
:DESIRED SECTOR/TRACK RADDRESS
ERRO 14

OFFSET
DESIRED CYLINDER ADDRESS
;ERROR_#3

SATTENTION SUMMARY
iMAINTAINABILITY

iDRIVE STRTUS

:DRIVE TYPE

i SERIAL NUMBER

ECC POSITION
:ECC_PATTERN

: CURRENT CYLINDER RDDRESS
; LOOK-AHERD

:ADDITIONAL REGISTERS LOCARTED IN THE RH70 CONTROLLER LOGIC

:P-CLOCK (KW11-P) I-0 REGISTERS

176722 RHDB: 176722
176702 RHWC: 176702
176204 RHBA: 176704
176710 RHCS2: 176710

RPO4/5/6 DISK
176700 RHCS1: 176700
176714 RHER1: 176714
176706 RHOST: 176706
176740 RHER2: 176740
176732 RHOF: 176732
176234 RHCA: 176734
176742 RHER3: 17674g
176716 RHAS: 176716
176724 RHMR: 176724
176712 RHOS1: 176712
176726 RHDT: 176726
176730 RHSN: 176730
176744 RHEC1: 176744
176746 RHEC2: 176746
176736 RHCC: 176736
176720 RHLA: 176720
176750 RHBRE: 176750
176782 RHCS3: 176752
172540 PCLCSR: 172540
172842 PCLBUF: 172842
172544 PCLCTR: 172544

;BUS ADDRESS EXTENSION REGISTER
:CONTROL AND STATUS REGISTER %3

; CONTROL AND STRTUS REGISTERS
:COUNT SET BUFF
: COUNTER

SEG 0034
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CZR1JB. P11 10-NOV-77 11:20 REGISTER ADDRESSES SEG 003S
i
1602 ; THE FOLLOWING LOCARTIONS ARE RESERVED FOR REGISTER SAVES
1603 :ANY TIME THERE IS AN ERROR ALL THESE WILL BE FILLED
1604 :ONLY SOME MAY BE PRINTED BUT ALL WILL BE FILLED TRUE
iggg :FOR THE TIME JUST AFTER THE "ERROR™ ERROR COMMAND
1607 002252 000000 DB: 0 ;DARTR BUFFER
1608 002254 000000 WC: 0 :WORD COUNT
1609 002256 000000 BR 0 : BUS _RDDRESS
igi? 002260 000000 CcSa 0 ; CONTROL AND STRTUS 2
lele
1613 Q00GG0 CSl 0 CONTROL AND STATUS 1
1614 002264 000000 ERI 0 ; ERROR
1615 002266 000000 DST 0 DESIRED SECTOR/TRQCK RADDRESS
16lb 000000 ER2 0 ER OR_s2
1617 002272 000000 OF 0 QFFSET
1618 002274 000000 CR C DESIRED CYLINDER RDDRESS
1619 002276 000000 ER3 0 : ERROR_#3
1620 000000 RS 0 :ATTENTION SUMMARY
1621 002302 00000 MR 0 iMAINTRINARBILITY
1622 3 000000 DS1 0 ;DRIVE STATUS
1623 002306 000000 DT: g :DRIVE TYPE
1624 002310 000000 SN: 0 ; SERIAL _NUMBER
1625 002312 000000 ECI 0 tECC POSITION
1626 002314 000000 Eca2: 0 ;ECC_PATTERN
1627 002316 000000 CC: o) : CURRENT CYLINDER ADCRESS
iggg 002320 000000 LA: C ; LOOK-AHERD
1630
1E31
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1632
1633
1634
{ggg ;FUNCTION EQUATES
1637 ; #TABLE OF FUNCTIONS FOR RHCS1 THEN *“GO*” BIT HRS TO BE SET
1638 002322 FUTARBL :
1639 002322 000000 NOPERA: 0 ; NO OPERATION
1640 002324 000002 UNLORD: @ ;UNLORD (STAND BY)
1641 002326 0 RECALI: 6 ; RECAL IBRATE
1642 002330 000010 DCLEAR: 10 :DRIVE CLEAR
1643 002332 000012 RELERS: 12 :RELEASE (DUAL-PORT OPERATION)
le44 002334 000030 SERCH: 30 : SEARCH _COMMAN D
1645 0000S0 WRCHEK: S sWRITE CHECK DAY
le4e 002340 0000Se WRCHOT: S¢ :WRITE CHECK HERDER RAND DATR
1647 002342 00006C WRIDAT: &0 sWRITE DAT
1648 002344 000062 WRIFOR: &2 WRITE HERDER RND DATA (FORMAT)
1649 002346 000070 RERDAT: 70 ;READ DATA
16S0 002350 000072 REFOR: 72 :READ HEADER AND DATA
1651 002352 000004 SEECOM: H4 ; SEEK_COMMAND
1652 002354 000014 OFSETC: 1M ;OFFSET_COMMAND
16563 002356 000016 RETCL: 16 ;RETURNTO CENTERL INE
1654 002360 000022 PKRCK: 2¢ PQCK ACKNOWLEDGE
1655 002362 000020 READIN: 20 RERD IN
iggg 002364 000000 ILLEGL: .WORD O COHPUTED ILLEGAL FUNCTION
1658
1659
1660 ; BDATA BUFFER FOR RERD WRITE
el
1663 002370 000422 WRFROM: .BLKW 274, ;WRITE FROM_THIS BUFFER
16€4 003434 000422 REINTO: .BLKW  274. :READ INTO THIS BUFFER
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004500
004502
004504
004506

004510

oo4s12
004562
a0456e4

004566
004571
004574

004576

004622
004624

004626
004630

004632
004634

DO4636
004640

O04e42

000000

0000CO

000000

00002y
000000
000000

00l
010
100

000010
0000ac
000000
0000900
000C000

000000
000000

030000
00000C

009000
000000

000000

0Ce
0e0
200

004
040

GISTER RDDRESSES

s RESERVED LOCATIONS FOR FLAGS AND INTERNAL PROGRAM CONTROL WORDS

REGROR: 0 ; SAVE REGISTER ADDRESS HERE

ERWORD: 0O : SAVE E ROR WORD NUMBER HERE

TSTNM: O :TEST NUMBER

RP4VEC: O CONTQINS ADDRESS OF LOCATION
'WHERE AN RPOM INTERRUPT IS TO VECTOR TG
: THIS MUST BE MOVED INTO 'RPVEC’ TO BE
iEFFECTIVE.

OFSTVL: O ;OFFSET VALUE USED IN OFFSET TEST

SAVERE: .BLKW 20. :BLOCK TO SAVE REGISTERS

FINRLAR: O :SAVE LOOK AHEAD REGISTER AT END OF OPERATION

FINRCC: O :SAVE CURRENT CYLINDER REGISTER AT END OF OPERATION

; TRBLE FOR ATTENTION BITS
:ATTENTION TABLE

RTABLE: .BYTE 1,2,4,10,20,40,100,200

; RESERVED LOCATIONS FOR UNIT SELECT

UNITS: .BLKW 8. ; THIS IS FILLED WITH -1

UNIT: .WORD O ;UNIT UNDER TEST

NOUNIT: .WORC O ;NUMBER OF UNITS PRESENT
;USED TQ KEEP TRACK OF UNIT UNDER TEST

NUNIT: .WCRO O :USED TO DETERMIN IF THERE RRE MORE
THQN CNE UNIT

NOPUSH: O ONES INDICATE NONE OF THE OPERATOR
INTERVENTION TESTE WILL BE PERFORMED

SELECT: .WORD O ALL _ONES INDICRTE UNIT TO BE SELECTED

UNITSL: .WORD O :UNIT NO. SELECTED

ERFLGS: O :ERRCR FLAG

FIRST: O ;IF ZERO WILL TYPE HERDER
:IF ONES WILL NOT TYPE HERDER

RPO6: 0 ;DEVICE TYPE FLAG

RH?70: 0 ;IF 1, PROGRAM IS RUNMING ON RN RH70
:IF 0, PROGRAM IS ON AN RH1}

RUNCTR: .W3ORD O "RUN’ LINE DELRAY COUNTER TC BE USED

HHILE THE SILO IS FILLING

SEG 0037
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172

1723 004644
1724 OQ046H4E
1758

17 004650
1727 004652
1728 004654
i723 004656

10-NOV-77 11:20

000000
000000

000000

RTTENT: O
TOTALRART:

10-NOV-77
REGISTER ADDRESSES

.WORD
. WORD
. WORD
. WORD

0000 O

MO3

13:16 PRGE 48

;ATTENTION BIT FOR PRESENT UNITY
TOTRL RTTENTION BITS

; TEMP STORRGE

; TEMP STORAGE
: TEMP STORAGE

StEG 0038
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CZRIJB. P11 10-NOV-77 11:20 SEG 0039
1730 .SBTTL
1731 "SBTTL w#% DIAGNOSTIC CODE x##
1732 .SBTTL
1233
1734
1735 .SBTTL SETUP TESTS
1735
1738 004660 012737 177777 004624 BEGINL: MOV #-1, 38NOPUSH : JUMP OVER OPERATOR REQUIRED TESTS
1739 004666 005037 004626 CLR JuSELECT :DO NOT SELECT UNIT
1790 004672 DOO412 BR START
1741 004679 012737 177777 004626 BEGIN2: MOV 8-1 JWSELECT :SELECT UNITY
1792 004702 005037 004624 CLR JaNOPUSH :D0 NOT JUMP OVER ANY TEST
1743 004706 000404 BR START
1749 004710 00S037 004626 BEGIN: CLR JNSELECT D0 NOT SELECT UNIT
1745 0047149 005037 004624 CLR J8NOPUSH DO NOT JUMP OVER ANY TEST
1796 :NORMAL RUN
1747
1748 004720 START:
1749 004720 0000OS RESET
1720
1752 00Si42 012737 000000 177776 MOV :SET Pnocssson srnrus 16 0
1763 005150 012737 000200 000036 MOV nabo JSTRAPVEC+2': TRRP PRIORITY =
1759 00156 013700 002166 MOV J$RPVEC, RO cs T RP VECTOR noon
17655 005162 012720 036306 MOV SRPVECT  (RD)+  :THIS 1S FOR UNTIHELY INTERRUPTS
1766 005166 012710 000340 MOV 8340, (RO) : RPOY INTERRUPT SERVICE ROUTINE
};gg SPRIORITY =
1769 00S172 004737 037334 JSR PC, 8STKINT ; INITIALIZE THE TTY KEYBOARD
1760 005176 005737 004634 15T 28f IRST 15 THIS FIRST TIME ROUND
1761 005202 00100l BNE 19 :D0 NOT GIVE HEADER IF NOT
1762 005204 000402 BR 2§ !GIVE HEADER IF SO
igga 005206 000137 005774 18: ImP J¥SND1 !SKIP OVERALL PROGRAM HERDER
1765 DOS212 2%:
1766
1768
'd
i;gg 00S779 012737 177777 004634 SNDl: MOV u-1,d8FIRST :NEXT TIME DO NOT GIVE HEADER
1771
1772 006032 032777 010000 173100 RH70CK: BIT #SW12, ISKR ;LOOK TO SEE IF USING RH7Q
1773 006040 001403 BEQ 3§ ‘IF SWl2 = 0, SKIP NEXT
17749 006042 012737 000001 00OM4640 MOV ¥1,38RH70 :IF SWle = 1. CU IS AN RH70
177 006050 33:
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CZRJJBO, RPO4-5.6 FCTNL CTRLRE MACY1l 30(1046° 10-NOV-77 13:16 PAGE +40
CZRIIB.A11 10-NOV-77 11:20 GET VALUC FOR SOFTWARE SWITCH REGISTER SEG 0040

1776 %15 THERE R P-CLOCK (KW11=-F) O THE SYSTEM *

1777 :#IF SO MAKE 'WAT" TRAPS GO TO 'WRIT.P’

1778 #IF S0 MAKE RPOM INTERRUPTS GO TO ’'TIME 1°

1779 ?*fF NOT HQKE 'WAT' TRAP cg TO "WAIT.T’

igg? :#IF NOT MRKE RPOM INTERRUPTS Go To 'Time 2

1782 :#THE NEXT LINE IS TO BE ADDED LATER

1783 :#AND THE JUMP AND NOP REMOVED

i;gg ‘#FOR NOW NO CLOCK WILL BE USED

;;gg -#MOV  J8lS,I8ERRVEC  ;SET TIME-OUT VECTOR

1788 : JMP an!s .00 NOT USE CLOCK

1789 : NOP

1790 : TST J8PCLCSR ; REFERENCE P-CLOCK STATUS REGISTER

1791 : :ADDRESS = 172540

1792 : MOV SWAIT.P, 99STRPAD420 : THERE IS A P-CLOCK

1793 : MOV SsTIME], J8RPYVEC ;THERE IS R P CLOCK SO

1794 : 'VECTOR TO TIMEI

1795 : BR 2s

i;gg ST ¥ MOV SWAIT.T,d8STRPAD+20 ; THERE IS NO P-CLOCK

1798

1799 0O&0SC 012737 033300 004506 MOV $TIME2, 98RPYVEC ;MAKE RPO4/5/6 INTERRUPTS GO TO 'TIME 2°

;ggg 006056 012737 177777 040742 28%: MOV #-1,98PRITEM :CLEAR PREVIOUS ITEM NUMBER

1802 006064 00S737 004626 15T J8SELECT :WAS IT A 200 START

1803 006150 104412 RDOCT

1804 006152 082716 177770 BIC 8177770, (SP) :ONLY KEEP LAST 3 BITS

1805 006186 011637 004616 MGV (SP), asONIT :GAVE UNIT TO BE TESTED

1806 006162 012637 004830 MOV (SP)3 ISUNITSL :SAVE UNIT TO BE TESTED

%ggg 006170 013737 004630 0O4ElE MOV SsUNIYSL, asUNIT ;SET UNIT NUMBER



CZRIJBO, RPOM/S.& FCTNL CTRLR2
CZRIIB.PI11 10-NOV-77 11:20
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006214 012706 001000
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0063”C 012746 000204

006374 104402
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006400 000137 032570
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006416 005237 004640
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006516 012737 040574
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000030
000004

000004
001200
1728636

00CO04

00003C
00000

19:

cS:

4S8:
3%:

“RP:
RTN:

cO4

10-NOV-77 13:16 PAGE 4
GET VALUE FOR SOFTWARE SWITCH REGISTER

MOV
MOV

#STACK, SP ;SET UP STACK POINTER

Al, IsEMTVEC:ERR

$REGSAI, QuENTVEC; R SE YESERE ARe "HRVeo

828, I8ERRVEC :SET UP FOR BUS TIMEOUT

824, RO ; THERE RRE 24 REG TO TEST

sRHOB R1 :R] NOW HAS oa OF ADDR OF FIRST REG.
(R4, R2 AD HARDWARE REG.

:R
12 SSHNCH ?“NEH NOT DONE

3¢ 4 DONE
?§§§¥£c+a,gosnsvecLenesrone TRAP CATCHER
-ecR15 STMP] 3709& FAILING REG ADDR

EGISTER NON EXISTANT
ISN13 JSUR : INHIBIT ERROR PRINTOU™ *
ys :BRANCH IF YES

8ADDMOD, -(SP)  ;GET READY TO TYPE STARTING ARDDRESS
:0F “CHANGE OF BASE RADDRESS®" ROUTINE

J8SEOP :GC TO END OF PROGRAM --=--------- )

8TRP, 984 s INITIALIZE VECTOR

JSRHBAE ' ADDRESS RPBAE (RH11/RH?07>

Q#RH?70 :FOUND AN RH70-SET MASK

RTN GET ou1

(SP)+_ (SP)+ g E
sSERROR, IsEMTVEC; ESTORE ERROR _VECTOR
THRT REGISTERS RRE SAVED

SERRVEC+2, DOERRVEC ;sRESTORE TRAP CATCHER

SEG 004!



CIRIJBO, RPO4-S. b FCTNL CTRLRZ2 MRCY1l 30(1046)

CIRJIB.PIL

006S4e

10-NOV=-77 11:20

012706

00000
(o [T o T2 @ TomT=
L ON—0nNnuwW
O 0—aNN
OWWWr-——0O
UV 5N NN bt e e

01000

002216
1772277

001126
001124
004500

DO4

;SET STACK POINTER
:R1 HRAS RDDRESS OF RHAS

IWRITE RL% ONES INTO RHAS
s TEST IT OR ALL O

D R
FRILING ReG.

10-NOV-77 13:16 PAGE 42
REFERENCE ERCH REGISTER
MOV #STACK, SP
MOV J8RHAS, Rl
MOV s-1,9R]

(] Jrl’

MOV aR1, 9¥SBDDAT
CLR auSADDART

MOV R1, 98REGADR
ERRUR S

RHRS
: RHAS DOES NOT CLEAR BY WRITING ALL
:ONES INTC 1

SEQ 0042
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CoRJJBO, RPOM4-S.6 FCTNL CTRLR2 MARCY!] 30(1046) 10-NOV-77 13:16 PRGE 43
CZRIJB. P11 10-NOV-77 11:20 T2 PARTIAL TEST OF RHAS FOR UNIT NUMBERS PRESENT SEG 0043
18S6
1857
1858 006616 00000S RESET ;START WITH AN INIT
{328 006620 004737 037334 JSR PC, J8STKINT s INITILIZE THE TTY KEYBORRD
1861 006624 032777 020000 172306 BIY #SW13, JSWR ; INHIBIT ERROR TYPEOUT?
1862 006632 001026 ) BNE 4$ ; BRANCH IF YES
1863 006710 013701 002216 4s: MOV d#RHAS Rl ;Rl HAS ADDR. OF RHRS
1864 006714 013702 002176 MOV J#RHCS2, R2 ;R2_HAS ADDR. OF RHCSe
1865 006720 00S0le CLR dR2 :CLEAR RHCS2
1866 006722 012700 000010 MOV #8.,R0 ; COUNT
1867 006726 013704 002202 MOV JIRQERI RY iRY HAS ADDR. OF RHERI
1868 006732 0l2714 177777 1%: MOV -1, 8R4’ :MOVE _ERRORS INTO RHER1
1869 006736 005212 INC QRE INCREHENT UNIT NO.
1870 006740 00S300 DEC RO i COUNT
1871 006742 001373 BNE 18 :BRANCH IF 8 NOT DONE
1872 006744 111137 004646 MOov8 JdR1,J8TOTALAT :SAVE TOTAL RTTENTION
1873 :USED IN DRIVE CLERR TEST
1874 D06750 105037 004647 CLRB JATOTALAT+1 : CLEAR_UPPER BYTE
1875 006754 105711 1578 Piag! :TEST FOR _ANY DRIVES PRESENT
1876 006756 001402 BEQ c$ :IF NONE THERE - SAY SO
iggg 006760 000137 007342 JmF XeEe :SOME THERE - LOAD TARBLE
1879 006764 032777 020000 (72146 28%: BIT #5W13, JSKR ; INHIBIT ERROR TYPE OUT?
1880 006772 001402 BFQ 33 :BRANCH _IF NO
1881 006774 00N1?7 007200 JMP SELTST *CHECK FOR SELECTED UNIT START AND LORD
iggg :*UNITS" TRBLE WITH DESIRED DRIVE IF SO
iggg 007000 3%:
%gg% 00733t 000137 032570 JMP JaSEQOP ;GO0 OUT -=--=-=c-emeremmrommm e ’
18688
%ggg :#SET UP THE UNITS TRBLE
1891 007342 XEe:
1832 007342 012700 000019 2s: MOV 88, . RO COUNTER
1883 007346 012703 004576 MOV OUNiTS R3 s POINTER
1894 007352 Q12723 177777 33: MOV R34 PRESET BLOCK TO ALL ONES
1895 007356 005300 DEC RO COUNT
1896 007360 001374 BNE 38 BRHNCH IF 8 NOT DONE
1887 007362 012703 004576 MOV SUNITS,R3 :POINTER
1898 007366 00S00S CLR RS
1899 007370 005037 004620 CLR SUNOUNIT ;NO. OF UNITS PRESENT
1300 007374 012700 000010 MOV 88. ,R0O i COUNTER
1901 007400 011137 001176 MOV aR1 J8$TMPO : TEMPORARY STORAGE
1902 007404 006037 001176 4s: ROR SsstmPC :SET CARRY IF ONE IN 0 BIT
igga 007410 103120 BCC 5% :CHECK NEXT UNIT IF ONE NOT IN BIT O
1905 007412 010577 172560 MOV RS, dRHCSZ ; INSERT UNIT NUMBER INTO UR BITS
1806 00?416 022777 024020 172600 CMP 824020, aRHDT 15 THIS A DUAL PORT RPO4 ?
1907 007424 001503 BEQ 6S : TYPE DRIVE NO. IF SO
1908 0074¢b6 022777 020020 172570 CMP #0020, aRHDT :1S THIS A SINGLE PORT RPO4 "
ig?g 007434 001477 BEG 6% 'TYPE NO. IF SO
1911 (0QC743e 022777 02402l 17esel CMP #24021, IRKHDT ;1S THIS A DURL PORT RPQOS °
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O RPOM.S.6 FCTNL CTRLR2 MACYLl 30(1046) 10-NOV-77 13:16 PRGE 44
Pl 10-NOV-77 11:20 T3 TEST FOR DRIVES PRESENT USING RHAS AND RHCS2 SEG 004
00T444 001473 BEQ 6% : TYPE DRIVE NO. IF SO
007846 022777 020021 172550 CMP 820021, JRHCT :1S THIS A SINGLE PORT RPOS
007454 001467 BEQ 6S STYPE THE NO. IF S
0074Se 022777 024022 172540 CMP 824022, JRHDT IS THIS A DUAL PORT RPOG ?
007464 001463 BEQ 68 TYPE DRIVE NO. IF SO
007466 022777 020022 172530 CMP 820022, JRHOT xs THIS A SINGLE PORT RPO& 7
007474 00CI4S? BEG 6$ :TYPE DRIVE NO. IF SO
007524 010546 MOV RS, -(SP) :GET READY TO TYPE UNIT NUMBER
007526 104405 TYPDS
007652 017746 172446 MOV RHDT, - (SP) :GET READY TO TYPE RHDT
007556 104402 TYPOC
007632 000407 BR 5§ :NO RPO4/RPOS/RPOB FOUND SO INCR TABLE
007634 010523 XY MOV RS, (R3)+
007636 104401 001223 TYPE SCRLF
007642 010546 MOV RS, -(SP)
007644 10440S TYPDS :TYPE DRIVE NO.
007646 005237 004620 INC J8NOUNIT :NUMBER OF DRIVES
007652 005205 c§: INC RS : INCR UNIT NUMBER
007654 005300 OEC RD :DECR NO. OF UNITS LOOKED AT
007656 001252 BNE 4s STEST THE NEXT UNIT
06?660 013737 004576 004616 MOV JSUNITS, JWUNIT ;SET UNIT NO. TO FIRST ONE FOUND/OR O
007666 013737 004620 004622 MOV JsNOUNIY. 3 n UNIT':SAVE NO. OF UNITS
007674 005337 004622 DEC JWNUNIT tr NUNIT = O THEN ONLY ONE UNIT
:IF NUNIT > O THEN MORE THAN ONE UNIT
00?700 00S?37 004626 SELTST: TST JUSELECT :STARTING ADDRESS 200 ~
OC7706€ 013737 004630 004sl6 MOV Q8UNITSL,a8UNIT iSET UNIT NUMBER



GO4Y

CZRJIJBO. RPOM 5.6 FCTNL CTRLR2 MACY11l 300104637 10-NOV-7?7 13:16 PAGE 45
CZRIJB.PLIL 10-NOvV-77 11:20 T3 TEST FOR DRIVES PRESENT USING RHAS AND RHCS2 SEG 204
1948
iqu
ig:g 007750 005037 004644 CLR JWATTENT :CLEAR UNIT UNDER TEST ATTENTION
1950 007754 005737 004616 157 JRUNIT 1S THE “UNIT*" = 0 ”
1951 007760 001107 BNE 20§ : IF NOT, SKIP NEXT MODS
1952 007762 012700 000041 MOV s41,R0 :IF S0, CHECK THE LORD MEDIA LOCATION
1963 007766 122710 000C!1 CMPB 81l (RO :WAS 1t AN RPO4/S5/6 ?
1964 007772 001102 BNE 20$ "IF NOT, GO AHEAD AND TEST UNIT %0
1955 0077?74 005737 004626 TST O8SELECT 'WAS UNYT 80 SELECTED ~
1956 :(IE. 210 START 7)
iggg 010000 001006 BNE 198 :IF S0, CHANGE PACK
19€9 . #INCREMENT THE UNITS TABLE TO NEXT DRIVE (IF ANY)
{gg? 28 DECREMENT “NOUNITS™ PRESENT TO BE TESTED
1962 010002 012700 00457 MOV SUNITS,RO : IF NOT, LORD THE UNITS TABLE POINTER
1363 010006 005720 TST (RO) + 'SELECT  THE NEXT UNIT IN TABLE
1964 : (TOOUBLE INCREMENT THE POINTER, RO
1965 010010 022710 177777 CMP s-1, (RO} '1S THERE ANOTHER TABLE ENTRY PRESENT °
1966 010014 O0IO0&S BNE 18% !IF S0, USE NEXT DRIVE 8 DECR "NOUNITS"
{325 :1F NOY, CHANGE PACK ON UNIT #0
1963 0100186 19%:
1370 010164 000000 HALT
{335 10166 000404 BR 20% s CONTINUE, USING SCRATCH PRCK ON UNIT sC
1973 010170 011037 004616 18%: MOV (RO), 98UNIT .SET UP NEW UNIT UNDER TEST
{ggq 010174 0058337 004620 DEC JWNOUNITS 'DECR BECAUSE UNIT 80 WON'T BE TESTED
‘
ig;g 010200 013700 004616 208 : MOV JRUNIT,RO ;RO NOW CONTARINS UNIT NO
1978
£
1981 010204 005037 004636 CLR J¥RPOG :CLEAR RPO& DEVICE TYPE FLAG
1982 010210 0100772 171762 MOV RO, JRHCS2 !GET UP UNIT ADORESSING
1983 010214 022777 024022 172002 CHP 824022, aRHDT ! DUAL PORT RPOE ?
1984 010222 00140S BEG 2% *YES..SET FLRG
18985 010224 0227?77 020022 171772 CMP 820022, dRHDT :SINGLE PQRT RPO6 °
1986 010232 001401 BEQ 2s YES...SET FLAG
1987 010234 000403 BR 3¢ :DON* T SET RPO& FLAG
iggg 010236 012737 177777 004636 2$: MOV £-1,d8RPOB :SET THE FLAG
i339 010244 3s: :ASSUME THE NEXT UNIT IS AN RPOY-RPOS
1992
1993 010244 116037 0DO4SBE COME4H MOVB ATRBLE (RO) . a#ATTENT :SET APPROPRIATE ATTENTION BIT
1994 010310 013746 004616 MOV J8UNIT, -(SP) SUNIY NO. TO STACK
199c 0I02I4 {0480S TYPDS :TYPE DORIVE NO.
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C2RIJBO. RPOY4 S & FCTNL CTRLR2 MACY1l 30(1046) 10-NOV-77 13:16 PRGE 46

CSRIIB.PI1  10-NOV-77 11:20 ™ TYPE SERIAL NUMBER AND DRIVE TYPE SEG 0046
iggg _#TYPE OUT THE DRIVE TYPE IN ASCII
1339
2000 010406 022777 024020 171610 CHP $24020, 7RHDT  jDUAL PORT RPO4 7
6881 BiBdd BRAI83 pa0020 171600 2R 130020, aRHOT ;IﬁEL@ k3A+"RRBECS
2003 010424 001420 BEQ 4s ' TYPE THE MESSAGE
5005 010426 Q22777 024021 171570 CHP #24021, 9RHDT  ;DUAL PORT RPQOS °
S006 010434 O6I433 BEQ c§ | TYPE THE MESSAGE
5007 010436 022757 020021 171560 CHP #20021 , JRHDT ;1 NGLE PORTRPOS 2
5008 010434 001427 BEQ 2§ YPE THE MESSAG
S010 010M46 022777 024G2E 171S50 CHP 424022, 3RHDT  ;DUAL PORT RPO6 *
S611 010454 001442 BEG 6§ 'IYPE THE MESSAGE
2012 QiguSe Gezr77 020022 171540 CHP 920022, SRHDT ?INGLE BORT RPOE °
2013 OIOMES OBI43% BEQ o YPE THE MESSAGE
5015 010466 4s:
20l6 (10Se2 000u43s BR 19 :SKIP NEXT ONES
561> 010854 53:
5518 OLOEE0 000416 BR s .SKIP NEXT
5018 01062 68
5020
5051
S8s5
5054 010616 0O0S777 171404 1s: 15T JRHSN .READ SERIAL NO. AND DRIVE TYPE
S05c 0ide2e 008777 171376 131 SRHDT } THESE “TWO ARE 70 HELP SCOPE LOOPS
S0SE QlDESE 015737 171374 002310 MOV DRHSN, 2SN ' SAVE TO CHECK 1€ DRIVE CLEAR CLEARS ANY BITS
5355 510eS9 017737 1-1364 005306 MOV SRHET De0T t2VE TO CHECK 1F ORIVE CLEAR CLEARS ANY BIT3



104

POM S.6 FCTNL CTRLR2 MACYL1 30(1046) 10-NOV-77 13:16  PAGE 47
10-NOV-77 11:20 T TYPE SERIAL NUMBER AND DRIVE TYPE SEQ 0047

06S2 004737 033066 JSR PC,d8CLDISK :GIVE INITILIZE

0656 032713 010000 BIT sMOL , JR3 :CHECK MOL IN RHDS!

1100 032713 010000 18: 817 sMOL | JR3 : CHECK MOL IN RHDS!

1104 DOI775 BEQ 18 "WAIT IF MOL IS STILL LOW



JO4Y

RJJBO, RPON/S-6 FCTNL CTRLR2 MRCYIl 30(10‘46) 10-NOV-77 13:16_ PRGE 48

c2Z
CZRIJB.P1L  10-NOV-77 11:20 143 CHECK MOL TO BE HIGH SEG 0048
2939
2040
2041 011204 012706 001000 MOV #STACK, SP ;RESET STACK
2043 011214 013700 002166 MOV 2RPVEC, RO ;GET_RP_VECTOR_ ADDRESS
2044 011220 012720 011266 MOV SRPTRPI ! (RO)+  :THIS IS_FOR TIMELY INTERRUPTS
2045 011224 012710 000340 MOV #340, (RO) 22?3R§NTERRUPT SERVICE ROUTINE
2047 011230 012737 000200 177776 MOV %200, PS :SET PROCESSOR PRIQRITY @ Y
2048 01123 Dlerll 000300 MOV sROY!IE, aR1 'ROY, IE IN RHSC1 SHOULD CAUSE INTERRUPT
2050 Q011242 013737 033564 00120C MOV JETIMCNT, DuSTHPL; COUNTER
2051 011250 005337 001200 18: DEC 28STM }HAIT FOR_INTERRUPT
2052 011284 001375 BNE 1S ;BRANCH IF NOT Z
2053 BEFORE THIS IS SERO INTERRUPT SHOULD OCCUR
2054 011256 104065 ERROR 65 : INTERRUPT DID NOT OCCUR
2055 011260 0i2712 00004D MOV #CLR, 3R2 CLEAR CONTROLLER VIR CS2
2057 011266 022626 RPTRP1: CMP (SP)4, (SP)+ ;RESTORE STACK
2058 011270 022711 004200 CHP WDVA'RDY,dr1  ;IE_SHOULD BE L
2059 011276 104065 ERROR  BS ; INTERRUPT OGCURED BUT
20€0 '1E_FAILED TO RESET
2061 011300 012712 0DOGO4O MOV #CLR, 3R2 "CLERR CONTROLLER
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CZRIJBO, RPO4-S/b FCTNL CTRLR2 MACY1L 30(1046) 10-NOV-77 13:16 PAGE 49
CZRIJB.PI1  10-NOV-77 11:20 Te PROGRAM INTERRUPT SEG 0049

2062

2063

2064

2065 011314 012706 001000 MOV STACK, SP ;RESET STACK

2067 011324 013700 002166 MOV JWRPVEC, RO ;GET RP_VECTOR ADDRESS

2068 011330 012720 011374 MOV ORPTRPE (RO)+  :THIS IS _FOR UNTIMELY INTERRUPTS

2069 011334 012710 000340 MOV 340, (RO) §§?3R}¥$ERR“PT SERVICE ROUTINE

2071 011340 012737 000240 177776 HOV 240, PS !SET PROCESSOR PRIORITY = 5

2072 Oli34 012711 000300 MOV sROY! 12, aR1 ‘RDY, IE IN RHSC1 WHOULD CAUSE INTERRUPT

2074 011352 0i3737 033564 001200 MOV Q8TIMCNT, QeSTHPL ; COUNTER

2075 011360 005337 001200 18: DEC S48 TMF] WAIT FOR INTERRLP [

2076 O0113e4 001375 BNE 1S BRANCH IF NOT ZERO

2077 !BEFORE THIS IS ZERO INTERRUPT WHOULD OCCUR

2078 011366 012712 00004O MOV SCLR, 3R2 ' CLEARR CONTROLLER

2080 011374 022626 RPTRP2: CMP (SP)+, (SP)+ : RESTORE_STACK

2081 011376 104065 ERROR &5 ! INTERRUPT OCCURRED WITH

2082 ! PROCESSOR PRIORITY SAME AS DISK

2083 011400 012712 000040 MOV BCLR, 3R2 ! CLEAR CONTROLLER

2085

2086
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CZRJJBO, RPOM S.6 FCTNL CTRLR2 MACYll 30(1045) 10-NOV-77 13:16 PAGE SO
CZRIIB. P11 10-NOV-77 11:20 INTERRUPT AT PROCESSOR AND DISK PRIORITY SAME CEG 00S0
£989
2030 :#IN CASE THERE 1S ANY DRIVE ERRORS DURING POWER UP
2091 *on POWER DOWN OR ANY PARITY ERRORS A RESET 1S GIVEN
2082 011406 000CQS RESE
2093 011410 004737 037334 an PC, 38STKINT s INITILIZE TK
gggg 011414 012737 000000 177776 MOV 80, PS
2096
5335 ; #NOW SAVE REGISTERS FOR COMPARISON AFTER PACK ACKMOWLEDGE
2095
2100
g
o) : ¥NOW COMPARE REGISTERS BEFORE PACK ACKNCWLEDGE
!#WITH AFTER PACK ACKNOWLEDGE
011644 104015 i8: ERROR 15 ;GIVING A PRCK RCKNONLEDGE
0i1e4e 000207 RTS PC :CAUSED AN ERRO

s PACK RCKNOHLEDPE SHOULD
iSET WV IN RHDSI

%ETERRUPT SHOULD MRKE
NO OTHER REGISTERS SHOULD

; CHANGE
:GOOD DATA GIVES CONTENTS

:0F REGISTER_BEFORE COMMAND
'RECEIVED DATA GIVES CONTENTS
:OF REGISTER AFTER COMMAND

01168C cs:

oo

s et Bt B @ st | 8 et Pt [ <t Pt Pt Pt Pt Pt [t Pt Pt P Pt Pt et Pt ot Pt
(]

LN~ 300 I UL L WM OO \Jstﬂ?&)m”

OIS = 02 0t bs gt 0t Pt gt 0=a -2 (DI O)
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C2RJJBO, RPOM-5.6 FCTNL CTRLRZ MACY1l 30(1046) 1C-NOv-?7 13:16 PRGE Si
CZRIJB. P11 10-NOV-77 11:20 DQTR TRANSFER RELARTED ERRORS (USING MEDIR) SEG 00CS1

.SBTTL DRTA TRANSFER RELRTED ERRORS (USING ™"EDIA)

n
—
n
wn

; #CHECK THE DRIVE rvp§ AND THEN FILL T
: #WRTTE rngn Eurr; TH QPPROPRAQTE QDER
f EST §v

011670 00S73? 004636 FOR_RPOG

011674 0O0l4ie BEQ 118 ; TREAT UNIT AS AN RPO4
: TREAT UNIT AS AN RPO6

01i720 00GC411l BR 129 ;CONTINUE WITH SET UP

011722 118

011744 128

; #F ILL READ INTO BUFFER WITH ALL ONES

LTV Y RV YDV NUY
Pt Bt Bt Pt Pt Pt Pt Pt Pt ot Pt Pt Pt P & Pt Pt Pt
LL;mwwgggwwuwmmmm
oW~ wW-0O0m N0
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CZRJJBO, RPOM-S.6 FCTNL CTRLR2 MACYIl 30(1046) 10-NOV-77 _13:16 PAGE 52

CZRIIB. P11 10-NOV-77 11:20 T11 LAST BLOCK TRANSFERED-RHDS1 LBT SEQ 00S2
2143
2144 #DRIVE TYPE IS CHECKED AND THEN THE APPROPRIATE
2145 ! sWRITE HERDER AND DATA COMMAND IS LOARDED
2147 011756 005737 004636 13 38RPOE ; TEST FOR RPOB DRIVE
2148 011762 ODI41C BEQ 78 . TREAT UNIT AS RPOY
2150 012006 000411 BR 8s :CONTINUE WITH TEST
2152 012010 7%:
2153 012032 Bs:
fe
2158 ; ¥NOW SAVE REGISTERS FOR COMPARISON AFTER WRITE
2158
2159
2160 : #TIME IS NOT CRITICAL HERE
2162 : #NOW CHANGE SAVED REGISTERS TO EXPECTED VALUE
gled ; #COMPARE ALL REGISTERS
2166 012210 104045 18: ERROR 45 :WRITING ON THE LAST BLOCK
2167 012212 000207 RTS PC !1E. CYLINDER 41G.-B14., SECTOR 21
2le8 : TRACK I8 CAUSED
2169 ! IMPROPER REGISTER CHANGE
2170 G00OD DATAR GIVES WHAT
2171 : SHOULD BE THERE
2172 'RECEIVED DRTA GIVES WHAT
2173 'WAS THERE AFTER WRITE
2174 !ON LAST BLOCK



BOS

CZRJJBO, RPO4 S.6 FCTNL CTRLR2 MACYIL 30(10‘#&) 10-NOV-77 13:16_PAGE S3

CZRIIB. P11 10-NOV-77 1!:20 11 LAST BLOCK TRANSFERED-RHDS! LBT SEG DOE2
3t
gigg ;#NOW A RERD DATA WILL BE DONE ON SAME CYLINDER, SECTOR 8 TRACK
2179 ; #CLEAR ANY PREVIOUS ERRORS
Eig? gle2i4 28:
s§g§ -#FILL WRITE FROM BUFFER WITH EXPECTED DRTA
2184 ; #FIRST THE DRIVE TYPE IS CHECKED AND THEN THE APPROPRIATE
g{gg : #READ COMMAND IS LORDED
2187 0l2244 DOS5737 004636 TST J8RPO6 ; TEST FOR RPO6 DRIVE
gigg 012250 DOl41R BEQ qs TREAT UNIT AS RPO4
ng? 012274 00041l BR 108 ;conrrnus WITH TEST
2192 012276 9.
giga 012320 108:
Sigg - #*SAVE REGISTERS FOR COMPARISON AFTER RERD DATA
gigg ;%TIME IS NOT CRITICAL HERE
gégg : $NOW CHANGE SAVED REGISTERS TO EXPECTED VALUE
2201
gggg ; ®COMPARE ALL REGISTERS
2204 Q12476 104045 33: ERROR 4§ ;READING ON LAST BLOCK 1E.
22 01250C 000207 RTS PC :CYLINDER 410./814., SECTOR 21, TRACK 18
2206 :CAUSED AN ERROR
2207 ;GOOD DATA GIVES anT SHOULD
2208 :BE THERE
2209 "RECEIVED DRTQ GIVES WHAT
2210 'WAS THERE RFTER READ
gs;é :FROM LAST BLOCK
4
2e13 : #RERD DATA WILL BE COMPARED
Sgig 012502 4§:
2216 012522 104046 5%: ERROR N6 :DATA READ FROM
ggig 0l2s22 000207 RTS PC 'LAST BLOCK IN ERROR
c
2219 D0l2c24 68:
2220
2221
22z



CZRJJBO, RPO4 S.& FCTNL CTRLR2 MACYILL 3

CZRIIB. P11 10-NOV-77 11:20

eeed
2eeM

NN NN
muinLwn

13122 480857

Q(1046)
Til

18:

cS:

10=-NQV-77

LARST BLOCK

; #GET HERDS TO CYLINDER O

rARR4PEREC-RHBS1 LT

s #FILL WRITE FROM BUFFER WITH HERDER

;#FILL WRITE FROM BUFFER WITH DATR

;#FILL WRITE FROM BUFFER WITH NEXT SECTOR HERDER

s#FILL WRITE FROM BUFFER WITH NEXT SECTOR DRT?

: #CLERR RERD INTO BUFFER WITH DRTR OTHER THAN EXPECTED DRTA
;#THE WRITE HEADER AND DRTA WILL BE LORDED

: #SAVE REGISTERS FOR COMPARISON AFTER WRITE HEARDER AND DATH

: ®ONE REVOLUTION=16670 MICRO SEC, ONE SECTOR = 760 MICRU SEC

: #NOW CHANGE SAVE REGISTERS TO EXPECTED VALUES

; #NOW COMPRRE REGISTERS BEFORE WRITE HEADER AND DATA
lHITH REGISTERS AFTER COMMAND

fracs

Bl

;WRIT APER AND DATA
EQUSEOHEHBEOPER REGISTER

: GOOD DQTR GIVES WHART SHOULD
iBE THER

RECE*HES DATR GIVES WHAT
; WAS E RFTER COMMAND

: #NOW A SERARCH COMMAND WILL BE GIVEN
: #8UT BEFORE THAT ALL POSSIBLE REGISTERS
;eWILL BE FILLED FOR THE RERD HERDER AND DQTR SECTOR 1

ngHPL

ETTon oF Tt EEaRdaand B SEETCR 1 comne.

;#FILL FOR _THE RERD HERDER AND DRTR COMMAND WHICH WILL NOT
l E EXECUTED TILL RFTER THE SERRC

HE SERARCH WILL ONLY LEAVE RHCS! RND RHDST
lCHﬂNGED ALL THE REST WILL BE UNCHARNGED

; #SAVE REGISTERS FOR COMPARISON NOT RFTER THE
: «SEARCH COMMAND BUT AFTER THE RERD HERDER AND DRTA

: #NOW SAVE VALUES FOR RHCS] AND RHMDST WHICH
c#WILL CHANGE AFTER THE SERRCH

SEG 00c4
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C2RJJBO, RPOM-5.& FCTNL CTRLR2 MACYL! 30(1046) 10-NOV-77 13:16 PAGE S5
CZR33B. B 10-NQV=-77 1]1:20 T2 SEARCH COMMAND SEG 00SS
2279
2280 013214 01374 002350 MOV J8REFOR, -(SP)  ;SAVE READ HEADER AND DATA
2281 013220 052716 000101 BIS $1£'GO, {SP) "INTERRUPT ENARBLE AND Gu
22 813224 oxaga? Q04650 MOV (SP)+, J8TMPO :SAVE IN RO FOR RHCSI
3594 13230 012737 000001 004656 MOV s1,datMPs :SAVE TRACK O SECTOR 1 FOR RHMOST
2285 . #THE INTERRUPT VECTOR WILL BE SET TO GO TO 2%
gaegg : #AFTER THE SEARCH
Sggg 013236 012777 013304 166722 MOV 878, ARPVEC .SET INTERRUPT VECTOR TO 2%
ggg? :#TIME IS NOT CRITICAL THIS ONLY WAITS FOR SEARCH COMPLETION
2282 013304 012737 000000 177776 78§: MOV 80,PS ssr PROSESSOR STATUS TO
2293 PRIORITY O IN CASE IT WAS
2094 rnxzn OUT OF WAT ROUTINE
2295 :BEFORE RTI
2296 013312 013777 004656 166664 MOV J#TMPS, RHDST  ;SET DESIRED SECTOR/TRACK
gggg :REGISTER YO SECTOR 1, TRACK O
2099 013326 013777 004650 16664Y MOV J8TMPO,dRHCS1  ;FILL RHCS1 WITH READ COMMAND
2300 ' TOGETHER WITH INTERRUPT ENABLE
Sggé ‘AND GO
2303 :#TIME ALLOWED HERE IS CRITICRL ANY TIME ERROR
sggg :#INDICATES WRONG SEARCH IN THE SEARCH COMMAND
sggg :#WRITE FROM BUFFER WILL BE FILLED WITH EXPECTED DATA
gggg : ¥CHANGE SAVED REGISTERS TO EXPECTED VALUES
2310 .c?npnnz Rscégrsn Eroag sng HEADER AND DATA
sg}é TH REGISTERS RF MMAN
2313 01324Se 104031 3s: ERROR 31 ;READ HERDER AND DATA CAUSED
2314 013460 0C0207 RTS PC : IMPROPER REGISTER CHANGE
2315 : GOOD onTn GIVES WHRT SHOULD
2316 :BE THERE
2317 'RECEIVED DARTA GIVES WHAT WAS
ggig : THERE AFTER COMMAND
2320 : #NOW READ INTO BUFFER WI.L BE CHECKED TO SEE
2321 :#THE RERAD WAS GOOD
gggg 013462 4s§:
2324 013500 104053 5% : ERROR 53 : RERD HERDER AND DRTA
2325 013502 000207 RTS PC "AFTER A SEARCH CAUSED
2326 *AN ERROR
2327 013504 68:
c3zE
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ZRIJB

2329
2330
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ooceesR
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L0
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11:20

014036
002334

004301
010500

001126
001lle4
004500
000340

Q0lizge
00liey
004500
000340

002350
000101
000001

008200
000000
004656

004650

MACY1l 30(1046)
Tie

1663086

000036

13:
000036

004650 ©2%:
004650
004656

000036 3%:
1?7?76
leblaM

EOQS

10-NOV-7?7 13:16 PRGE 56
SERARCH COMMAND

; #GET THE HWERDS TO CYLINDER 10
; #FILL REGISTERS FOR RERD HERDER AND DATA TO BE DONE AFTER SEARCH

; #SAVE REGISTERS FOR COMPARISON AFTER SEARCH
; #AND READ HERDER AND DARTA

: #NOW GIVE THE SEARCH COMMAND
MoV 838, JRPVEC s INTERRUPT VECTOR SET TO 3%
MOV duSERCH, RO *EXPECTED CONTENTS OF RHCS1
: IMMEDIATELY AFTER GO
BIS #DVAR'RDY' IE'GO,RO :EXPECTED BITS IN RHCS!
MOV sMOL i DPRiIVV RS’ ;EXPECTED BITS IN RHDSI
- IMMEDIATELY RFTER GO
CMP 3R1,R0 : 1S RHCS] GOOD
BEQ 18 : BRANCH IF GOOD
MOV JR1, 98SBDDAT :BAD DRTA FOR RHCS!
MOV RC, 98SGODRT :GO0D DATA
MOV R1 9sREGADR :FAILING REGISTER RHCS1
MOV 8340, a8 TRAPVEC+2' ;: TRAP PRIORITY = 7
ERROR 21 s DURING SEARCH COMMAND
*CONTENTS OF RHCS1 WAS
:NOT AS EXPECTED
BR 2% : IF LAST ERROR 21 OCCURRED
:THEN DO NOT CHECK RHDS1
*AS TOO MUCH TIME MRS
; PRSSED
CMP aR3,RS - 1S RHDS] GOOD
BEQ 23 'BRANCH IF GOOD
MOV OR3, I#SBODAT :8AD DATA FOR RHDSI
MOV RS, a#$GODART :GOOD DATA
MOV R3’ J#REGADR 'FAILING REGISTER RHDS!
MOV 8340, 98 TRAPVEC+2' ; TRAP PRIORITY = 7
ERROR 63 :DURING SERRCH COMMAND
: CONTENTS OF RHDS] WRS
:IN CORRECT
MOV J¢REFOR, d8TMPO ;SAVE READ HERDER AND DATA
BIS #IE'GO,d8TMPO  ; INCLUDE INTERRUPT ENABLE, GO
MOV 81, JuTAHPS :SAVE TRACK O, SECTOR 1
:%THIS IS ONLY R WRIT LOOP
MOV 8200, 38 TRAPVEC+2 : TRAP PRIORITY = Y
MOV $0 P8 :6ET PROSESSOR STYATUS TO O
MOV 2etMPS, QRHDST  (SET DESIRED SECTOR~TRACK
*REGISTER TO SECTOR 1, TRACK O
MOV J8TMPO, AR sFILL RHCS! WITH READ COMMAND
:TOGETHER WITH INTERRUPT ENRBLE

;AND GO

SEG 0J0Se
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CZRJJBO, RPOM.S5 & FCTNL CTRLR2 MACYIL 30(1045) 10-NOV-77 13:16 PRGE S7
CZRIJB.PI11 10-NOV-77 11:20 13 SEARCH COMMAND
2385 :#TIME ALLOWED HERE JS CRITICAL ANY TIME ERROR
5389 ! INDICATES WRONG SEARCH IN THE SERRCH COMMAND
Sggg . #WRITE FROM BUFFER WILL BE FILLED WITH EXPECTED DATA
533? : #CHANGE SRVED REGISTERS TO EXPECTED VALUES
2392 : #COMPARE REGISTER BEFORE READ HEADER AND DATA
2393 :#WITH REGISTERS AFTER COMMAND
3
2396 014224 104031 4s: ERROR 3} :READ HEADER AND DATA CAUSED
2397 014226 000207 RTS pC : IMPROPER REGISTER CHANGE
2398 : GOOD DATA GIVES WHAT SHOULD
2399 :BE THERE
2400 !RECEIVED DATA GIVES WHAT WAS
s:gé : THERE AFTER COMMAND
2403 : #NOW READ INTO BUFFER WILL BE CHECKED TO SEE
2404 '#THE READ WAS GOOC
5385 014230 S§:
2407 014246 104053 £3: ERROR 53 :READ MEADER AND DATA
2408 014250 000207 RTS PC 'AFTER A SEARCH CALSED
2409 'AN ERROR
2410 o0lu2se 7S
2411
2412
2413
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SERRCH COMMAND

THE NEXT TEST REMOVES SECTOR ] ON CYLINDER O
TRACKO AND PUTS SECTOR O THERE.
HENCE THE PRCK_1IS UNFORWRTTED FROH
TH}S POINT ON TO TH; ; TOR
1 1S REPLRACED. ESTING IS STOPPED WITH
RN ERROR IN THE SgCTION OF THE PROGRAM BETWEEN
THIS AND WHEN SECTOR | IS REPLACED THEN THE
DISK BEING USED MAY HRVE BEEN UNFORMATTED
IF THE hQST PRSS OF THIS PROGRAM GIVES
S IN THIS SECTION THEN THE DISK
MAY NOT HAVE BEEN UNFORMATTED. HOWEVER IT
IS RECOMMENDED THRT AFTER A _PRSS OF THIS
PROGRAM THE DISK BE REFORMATTED.

;#FILL WRITE FROM BUFFER WITH HERDER
; #FILL READ INTO BUFFER WITH ALL ONES

;®WRITE HERDER AND DRTA IS LOADED
: #NOW SAVE REGISTERS FOR COMPARISON RFTER WRITE

;#TIME IS NOT CRITICAL

; #NOW CHRNGE SAVED REGISTERS TO EXPECTED VALUE

; #COMPRRE ALL REGISTERS

E?gOR SE ;WRITING HEARDER AND DATR CRUSED
; IMPROPER REGISTER CHANGE
:GOOD DATA GIVES WHAT
: SHOULD BE THERE

:RECEIVED DRTR GIVES WHRT
‘WAS THERE AFTER WRITE

SEG COoc8
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ce:

3%:

48:
cs:

ES:

HOS

10-NOV-77 13: PRGE s9
-~ RHER] BIT 87 (HCE®

16
HEADER COMPARE ERROR
iNON A RERD DATR WILL BE DONE ON CYLINDER=0, SECTOR=1,
!FILL NSITE FROM BUFFER WITH EXPECTED DATA

: #READ COMMAND IS LORDED
: #SAVE REGISTERS FOR COMPARISON RFTER READ DATR

;#TIME IS NOT CRITICAL
; #NOW CHANGE SAVED REGISTERS TO EXPECTED VALUE

#*COMPARE ALL REGISTERS
ERROR 47 :READING ON NON EXISTANT SECTOR

RTS PC
; CAUSED AN ERROR
GOOD DATA GIVES WHAT SHOULD

;BE_THERE
{RECEIVED DATA GIVES WHRT
:WAS THERE AFTER READ

; #RERD DRTA WILL BE COMPARED

ERROR S0 :DATA_READ _FROM NON
RTS PC :EXISTANT SECTOR CARUSED AN ERROR

SEG 00c<s
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ZRJIJBO, RPOM S.6 FCTNL CTRLR2 MACY1l 30(1046) 10-NOV-77 13:16 PAGE 60
ZR1JB.A11 10-NOV-77 11:20 T1S HERDER COMPARE ERROR - RHERL BIT 87 (HCE} SEG COeC
2497

g:gg ;#FILL WRITE FROM BUFFER WITH HERDER AND DATA
ggg? ; #FILL READ INTC BUFFER WITH ALL ONES

gggg ; #WRITE HERDER AND DATR IS LOADED

2S04 ; ®NOW SAVE REGISTERS FOR COMPARISON RFTER

2s0s :#WRITE HEARDER AND DATR

st

2507

2s08

2s09

2510

ggié ; #TIME IS NOT CRITICAL

sgia ; *NOW CHANGE SAVED REGISTERS TO EXPECTED VALUE
2s1s ¥COMPRRE RLL REGISTERS

eS5lbé 015206 104027 1%: ERROR 27 ;s WRITING HEADER AND DATA CRUSED
2517 (CiS210 000207 RTS PC : IMPROPER REGISTER CHANGE
2518 :G000 DATA GIVES WHAT
2519 :SHOULD BE THERE

25e0 ‘RECEIVED DATA GIVES WHAT
gggé :WAS THERE AFTER WRITE
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CZRJJB.

f11

glsele

015326
015332

018374
015376

015432

015546

10-NOV-77 11:2C0

005737 004640
oc1421

000416

104052
000207

2%:

qs:

10%:

3%:

48:

JOS

10-NOV-77 13:16 PRGE 61
HERDER COMPARE ERROR - RHER1 BIT #7 (HCE)

; #NOW A WRITE DATA WILL BE DONE ON SAME CYLINDER, SECTOR
; #TRACK

;#FILL WRITE FROM BUFFER WITH DATA
; #WRITE DATAR COMMAND IS LORDED
; #SAVE REGISTERS FOR COMPARISON RFTER WRITE DARTA

;#TIME IS NOT CRITICAL
#NOW CHANGE REGISTERS TO EXPECTED VALUE

tsT JERH?70 s RUNNING ON RH7D ?
BEG 9g IF NOT SKIP NEXT RH70 CODE
BR 108 .SKIP NEXT RH11 CODE

: #COMPARE _ALL REGISTERS

¢RROR G2 :WRITE DATA ON NON EXISTANT SECTOR
RTS PC CAUSED IMPROPER REGISTER CHANGE
SATTEMPTED WRITE WAS ON

:CYLINDER 0,SECTOR 1, TRACK O
1GOOD DATAR BIVES WHAY SHOULD BE THERE
'RECEIVED DATRA GIVES WHRT WRS THERE
:AFTER COMMAND

: #READ HEADER AND DATA SECTOR 1, TRACK 0O, CYLINDER O
‘¥WILL BE ATTEMPTED
;#FILL WRITE FROM BUFFER WITH EXPECTED DATR

; #FILL RERC INTO BUFFER WITH ALL ONES
:#FILL REGISTERS WITH READ HEADER AND DATA COMMAND

; #SAVE REGISTERS FOR COMPARISON AFTER RERD
:#HEADER AND DATA

;#TIME IS NOT CRITICAL
: #CHANGE SAVED REGISTERS TO EXPECTED VALUE

SEG 00tl
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104034
000207

cs:

LN
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B8%:

KOS

10-NOV-77 13:16 PAGE b2
HEADER COMPARE ERROR - RHERI BIT #7 (MCE’

; #COMPARE _REGISTERS BEFORE RERD HEADER AND DATA
; #WITH AFTER

ERROR 31 ; REARD HERDER AND DATA WITH
RTS PC s FORCED HEQDER COMPARE ERROR
i CAUSED ERROR
GOOD DRTA GIVES WHAT SHOULD

:BE THERE
'RECEIVED DRTA GIVES WHRAT
:WAS THERE RFTER RERD

; *NOW COMPARE REARD DRTA
:#THE COMMAND READ ONLY 204 WORDS, 4 HEADER WORDS
; #AND 200 DRTA WORDS

ERROR 34 ;DATA _READ FROM A FORCED
RTS PC : HERDER COHPQRE ERROR IS
: INCORRECT

:GOOD DATA GIVES WHAT

: THE RERD HEADER AND DATA
: SHOULD_HAVE REARD

:BAD DATA GIVES WHAT

;WAS IN BUFFER RFTER
:READ COMMAND

SEG 00&e
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10-NOV=-77 T1S

LOS
PAGE

J:16 63
E ERROR - RHERL BIT 87 (HCE)

1
HERDER COMPAR

; #GET HERDS T0 CYLINDER O

; #FILL REGISTERS FOR SERRCH
; ®SAVE REGISTERS FOR COMPARISON AFTER SERRCH

; XCHANGE SAVED REGISTERS TO EXPECTED VALUE
; *COMPRARE REGISTERS BEFORE SERRCH WITH RFTER SEARCH
13: ERROR 47 ; SEARCH TO A NON-EXISTANT

RTS PC ; SECTOR CAUSED IMPROPER
;REGISTER CHANGE
:GOOD DATA GIVES WHAT SHOULD
; BE THERE
{RECEIVED DARTR GIVES
;WHRT WARS THERE AFTER
; SERRCH

4 ¥

SEG 00e3
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CZRIJB.PLIL

017006

017024
017026
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10-NOV-77 11:20

104027
000207

104030
000207

T17

18:

cs:
38:

4S:

MOS

10-NOV-7?7 13:16 PAGE 64
RESTORE SECTOR 1 CYLINDER 1 TRRCK 1
;#FILL WRITE FROM BUFFER WITH HERDER
;#FILL WRITE FROM BUFFER WITH DATA
; #NOW R%ﬂb ;NTO BUFFER HIL FI LED WITH SAME DATA
lﬂS WRIT ROH BUFFER SO RF ER A WRITE COMPARISONS
0 _MAKE 5SURE THQT WRITE DID NOT
lCHﬂNGE HRITE FROH BUFFER
; #NOW THE WRITE HERDEKR AND DATA COMMAND WILL BE FILLED

; #NOW SAVE REGISTERS FOR COMPRRISON AFTER WRITE HERDER AND DRTA

: #ONE REVOLUTION=186670 MICRO SEC, ONE SECTOR = 760 MICRO SEC
; *NOW CHANGE SAVED REGISTERS TO EXPECTED VALUES
; ¥NOW COMPARE REGISTERS BEFORE WRITE HERDER AND DRTAH
;#WITH REGISTERS AFTER COMMAND
ROR 27 ;WRITE HERADER AND DATA
S PC :CAUSED IMPROPER REGISTER
: CHANGE
:GOOD DRTA GIVES WHAT SHOULD

E
EECEIVED DATA GIVES WHAT
iWAS THERE AFTER COMMAND

; #NOW WRITE FROM BUFFER WILL BE CHECKED TO SEE THAT
: ®NOTHER GOT CHANGED
ERROR 30 ;WRITE HERDER RAND DRTA
RTS PC : CHANGED WRITE FROM BUFFER
;: #NOW R READ HERDER AND DATA COMMAND WILL BE GIVEN
:#READ INTO BUFFER IS FILLED WITH ONES
; #NOW FILL COMMAND
; #NOW SAVE REGISTERS FOR COMPARISON AFTER RERD HERDER RND DATA

; #CHEANGE SAVED REGISTERS TO EXPECTED VALUES

; #.COMPARE REGISTER BEFORE RERD HEADER AND DRTR
:#WITH REGISTERS AFTER COMMAND

SEG 204
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C2RJJBO, RPO4.S/6 FCTNL CTRLR2 MRCYll 3? 1046) 10-NOV-77 13:16 PRAGE &S

CZRIIB. P11 10-NOV-77 11:20 RESTORE SECTOR 1 CYLINDER 1 TRACK 1 SEG OOES
2701 017302 104031 SS: ERROR 3l ; READ HEARDER AND DATA CAUSED
2702 017304 000207 RTS PC : IMPROPER REGISTER CHANGE
2703 G000 DATA GIVES WHAT SHOULD
2704 ;BE THERE
270S :RECEIVED DRTA GIVES WHAT WAS
5;89 : THERE AFTER COMMAND
2708 ; #NOW REARD INTO BUFFER WILL BE CHECKED TO SEE
2709 :#THE READ WAS GOOD
2710
SZ{é 017306 6S:

2713 017324 104032 78: ERROR 3¢ ;WRITE HERDER AND DRTA

e71l4 017326 000207 RTS PC :FOLLOWED BY R REQD HERDER
2715 :AND DATA GAVE A READ ERROR
2716 *ERROR MAY BE IN READ OR WRITE
2717 017330 108:

2718

2719

2720
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CZRJJBO., RPOM S.6 FCTNL CTRLR2 MACY!1 30(1046; 10-NCV-?7 13:16 PAGE 66
CZRIIB.P11 10-NOV-77 [1:20 T17 RESTORE SECTOR | CYLINDER 1 TRACK 1 SEG 0066
erel
2784 . #CHECK THE DRIVE TYPE AND THEN FILL THE
5;25 ' #WRITE FROM BUFFER WITH APPROPRIATE HEADER
2727 017350 005737 004636 157 28RPO6  ; TEST FOR_RPCE DRIVE
2728 017354 D0OG1411 BEQ 1 TREAT UNIT RS AN RPOY
szgg :TREAT RS AN RPOG
4
g;gé 017376 000410 BR X s CONTINUE WITH SET UP
2733 017400 5§ :
2734 017420 6%: : CONTINUE
5335 :#FILL WRITE FROM BUFFER'WITH DATA
2737
2738 :%THE DRIVE TYPE 1S CHECKED AND THE APPROPRIATE
5338 '%WRITE HERDER AND DATA COMMAND IS LOARDED
2741
2792 017432 005737 004636 1ST 28RPC6  ; TEST FOR RPOB DRIVE
2743 017436 001412 BEQ 3$ T UNIT RS RPQO4
2744 rnznr UNIT RS RPOG&
2745
2746
2747 017462 D00M11 BR 4s s CONTINUE WITH TESTING
2748 017464 38:
2’48 017506 us: ; CONTINUE
g729
2752 - #NOW SAVE REGISTERS roa COMPARISON AFTER
2753 :#WRITE HEADER AND DRTR
2754
2755
2756
2757
2758
2789
g7es
S;&% ; #CHANGE THE SAVED REGISTERS TO EXPECTED VALUES
2764 . #QS EXCEPTION IS ASSERTED BEFORE RUN IS LATCHED
2765 ! #RHWC , RHBA, RHCS1 8 RHCS2 CANNQT BE PREDETERMINED -
5329 ! xTHEY WILL' VARY DEPENDING ON GATE DELAYS FOR DIFFERENT UNITS
2768 017566 017737 162400 004512 MOV RHWC, JSSAVERE  ; RHUC 1S UNPREDICYQBLE
2769 RS EXPLARINED ABOV
g;;? 017574 017737 162374 004514 MOV JRHBR, aosnvzne+a ggag 1S ?ﬂESEBéSTEBLE
2772 017602 017737 162370 004516 MOV JRHCS2, JESAVERE +4: ansa 15 UNPREDICTRBLE
2773 -AS EXPLAINED ABOVE
2779 017610 017737 162364 004520 MOV JRHCS 1, JWSAVERE+S: RHCS] 15 UNPREDICTQBLE
2775 -AS EXPLAINED ABOVE

2776 017eed 017737 162320 004524 MOY JRMDST, UOSRVERE+12 ; RHOST IS INDETERMINRTE
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CZRJJBO, RPOM-S.& FCTNL CTRLR2 MACY1l 30(1046) _10-NOV-77 13:16 PAGE &7

CZRIIB. P11 10-NOV-77 11:20 720 INVALID ADDRESS ERROR - RHERL - 'IAE’ SEG 0C&7

Sr?ﬁ S0 IT IS NOT CHECKED
2;79 PARE R TER RE ATTEMPT RITE WIT

; #COMPQA W H
ggaé ;:Egnrsnﬁs 5?42 57?5?? B WRITE u??u aé' ERROR
2783
27 81770u 104054 1$: ERROR 54 :ATTEMPTED OPERATION WITH
578s 017706 000207 RTS PC : INVALID RDDRESS CAUSED
2786 : IMPROPER REGISTER CHANGE
gggg !GOOD DATA GIVES WHAT SHOULD
2789 0iT710 2s: Sscexves DATA GIVES REGISTER
2790 ! CONTENTS AFTER ATTEMPTED

iWRITE HEADER AND DATA
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2793

BNNNNNNS
jeedoelooleolea]ss)

e Pt s e st Pt Pt Pe
DONTNLWh

2822

020044
020052
020060
020066
020114

10-NOV-77 11:20

017737
017737
01?7737
017737
017737

104054
000207

1e2l22
162116
ieelle
162106
162084

0o4S1e
004514
004516
004520
oo4s24

13

2s:

DO6

10-NOV-?77 13:16 PAGE &8
INVALID ADDRESS ERROR - RHER! - 'IRE’

;#FILL WRITE FROM BUFFER WITH DRTA
; #WRITE DATA COMMAND WILL BE FILLED
: #SAVE REGISTERS FOR COMPRRISON ARFTER RTTEMPTED WRITE DATH

; R.CHANGE

SAVED REGISTERS TO EXPECTED VRLUES

; ¥RS EXCEPTION IS ASSERTED BEFORE RUN IS LAY

CHED
: RHWC , RHBA, RHCS1, RHCS2, CANNOT _BE PEREDETERMINED
S%THEY WILL ' VRRY DEPENDING ON GATE DELAYS ON DIFFR

MOV
MOV
MOV
MOV
Mov

ENT UNITS

RHWC, ISSAVERE  ;RHWC 1S UNPREDICTABLE
AS EXPLAINED RBOVE
JRHBA, aosnvsns+e RHBA 1S UNPREDICTABLE
*AS EXPLRINED RBOVE
JRHCS2, I8SAVERE+4: RHCS2 1S UNPREDICTABLE
-AS EXPLAINED ABOVE
JRHCS1, JUSAVERE+b: RHCS]1 1S UNPREDICTABLE
-AS EXPLAINED ABOVE
aRHDST, JUSAVERE+12 : :RHDST 1S INDETERMINRTE SC IT IS NOT CHECKED

: #COMPRRE REGISTERS BEFORE RTTEMPTED WRITE DATA
:#WITH AFTER ATTEMPT, IRE SHOULD BE SET

ERROR
RTS

sS4 ;ATTEMPTED WRITE DATA
PC :WITH INVALID ADDRESS
:CAUSED IMPROPER REGISTER
CHQNGE
: 600D DRTA GIVES WHAT
:SHOULD BE THERE
‘RECEIVED DATA GIVES WHR
:WAS THERE AFTER AFTER QTTEHPT

SEQ 006&
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020402
020410
020416
020424
020452

020520
020se2

0205e4

10-NOV-77 11:20

017737
017737
017737
017737
017737

104054
000267

161564
161560
161554
161550
161526

oou4sie
004S14
0Q4s1e
004520
oo4seY

gl
T21

19:

c%:

o46)

EOE

10-NQV-77 13:16 PARGE

69
INVALID RADDRESS ERROR - RHER! (BIT #10,IAE SEG 00e9

; #GET THE HERDS TO CYLINDER

; #FILL REARD INTO BUFFER WITH 1252852
; #THE RERD HERDER AND DATA COMMAND IS FILLED
; #SAVE REGISTERS FOR COMPARISON RFTER RTTEMPTEC RERD

; ®CHANGE SAVED REGISTERS TO EXPECTED VALUES

; #AS EXCEPTION 1S RSSERTED BEFORE RUN IS LATCHED
: #RHWC , RHBA, RHCS1, RHCS2, CANNOT BE PEREDE TERMINED
s#THEY' WILL' VARY BEPENDING ON GATE DELAYS ON DIFFRENT UNITS

MOV SRHUWC , 98SRVERE ;RHWC 1S UNPREDICTABLE
:AS EXPLAINED ABOVE
MOV JRHBAR, 38SAVERE +2 RHBA 1S UNPREDICTABLE
:AS EXPLAINED ABOVE
MOV SRHCS2, 98SAVERE +4 :RHCS2 IS UNPREDICTABLE
;AS EXPLAINED ABOVE
MoV dRHCS1, 38SAVERE+6 :RHCS1 IS UNPREDICTRBLE
iAS EXPLAINED ABOVE
MOV SRHOST, 38SAVERE+12 RHDST IS INDETERMINATE SO IT IS NOT CHECKED
; ®COMPRRE REGISTERS BEFORE ATTEMPTED RERD HERDER
: #AND DARTA WITH AFTER ATTEMPTED RERD
ERROR 54 ;RTTEMPTED RERD HEADER
RTS PC :AND DATA WITH INVALID

; ADDRESS CAUSED IMPROPER
tREGISTER CHANGE

:GOOD DATA GIVES WHAT
:SHOULD BE THERE

:REC
:REG
AFT

,RERD

RTA GIVES

EIVED D
ISTER _CONTENTS
FTER RTTE

MPTED
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CSRJJBO, RPON.S.6 FCTNL CTRLR2 MACY11l 30(1046) _10-NOV-77 13:16 PAGE 70
CZRIJB. P11 10-NOV-77 11:20 T22 INVALID RDDRESS ERROR RHER! -BIT s10 SEG 0070
2889
2890
Sggé ;#FILL RERD INTO BUFFER WITH 125252
sgga ; #THE RERD HEADER AND DATR COMMAND 1S FILLED
gggg : #SAVE REGISTERS FOR COMPRRISON RFTER ATTEMPTED READ
2897
2898
2899
2900
2901 #CHANGE SAVED REGISTERS TO EXPECTED VALUES
Sggg 020700 017737 161300 004Sa4 hOV ARHDST, 98SAVERE+12;RHDST 1S UNPREDICTABLE
2904 ; *COMPRRE REGISTERS BEFORE ATTEMPTED RERD
gggg :#DATA WITH AFTER ATTEMPTED READ DRTA
2907 020766 104054 18: ERROR 5S4 ;ATTEMPTED RERD
2908 020770 000207 RTS PC :DATA WITH INVALID
2909 : ADDRESS CAUSED IMPROPER
€910 sREGISTER CHANGE
2911 :GOOD DATR GIVES WHAT

; SHOULD BE THERE
:RECEIVED DATR GIVES
iREGISTERS CONTENTS
:AFTER ATTEMPTED
: READ

020772 2s:

rurufufururufy
OO DO D OD
P B s Ps Pt e st
o~ LW



0, RPO4.5.6 FCTNL CTRLR2 MACYL1l 30
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Q2leee
Oeleee

Cel2s0

GOB

(1046) 10-NOV-77 13:1E PRGE 71
23 INVALID RDDRESS ERROR - RHERL (BIT #10)IAE

;#FILL WRITE FROM BUFFER WITH HERDER
;#FILL WRITE FROM BUFFER WITH DRTA

;#THE FIRST WRITE OPERATION IS DONE
:#FILL WRITE HEADER AND DATA COMMAND

; *CHECK THE DRIVE TYPE AND DO THE
. #APPROPRIATE SECOND WRITE OPERATION

;#FILL WRITE FROM BUFFER WITH HERDER

00S73” 004636 1ST ¢8RPOE ;TEST FOR RPO& DRIVE
001411} BEQ 159 : TREAT DRIVE RS AN RPO4
TREQT RS AN RPO6
po0w 10 8R 16% ;CONTINUE WITH THE SECOND WRITE
15§:
16%: s CONTINUE WRITE

;#FILL WRITE FROM BUFFER WITH DATA - £5125
; #*CHECK THE DRIVE TYPE AND
:#FILL WRITE FROM BUFFER WITH RPPROPRIATE NEXT HERDER

;#THIS IS A NON EXISTANT HEADER _AND SHOULD NOT BE WRITTEN
:#SINCE "ROE' SHOULD INHIBIT THE WRITE OPERATION

008737 004636 787 a8RPOE ; TEST FOR RP0O& DRIVE
DO1411 BEQ 179 TREAT UNIT AS AN RPOM
TREQT RS KN RPOB
000410 BR 189 ;CONTINUE WITH TEST
179:
18%:

; CONTINUE
:#FILL WRITE FROM BUFFER WITH DARTR FOR NEXT SECTOR

- #CHECK THE DRIVE TYPE AND DO THE APPROPRIATE
:#FILL WRITE HERDER AND DATA COMMAND

SEG 0C71
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C2RJJBO, RPOM. 5.6 FCTNL CTRLR2 MRCYIl 30(1046) 10-NOV-?7 13:16 PRAGE 72

CZRIIB.PI1  10-NOV-77 11:20 Teu ADDRESS OVERFLOW ERROR - RHERI (BIT®9) AGE SEG 0072
8378 02130 005737 CO4B36 ST DERPOE ;TEST FOR RPOE DRIV
2977 021310 001412 BEQ 78 CTREAT UNIT AS AN RPQM
ggzg TR AT UNIT AS AN RPO6&
380 021334 000411 BR )
5981 021336 7§
2382 021360 8s:
238 . #SAVE REGISTERS FOR COMPARISON AFTER WIRTE HERDER AND DATA
5986
S3g>
5988
5309
2390 . sCHANGE SAVED REGISTERS TO EXPECTED VALUES
8332 . #CHECK DEVICE TYPE BEFORE SETTING UP "RHCA® & 'RHCC'
3494 021562 005737 004636 157 JURPO6 TEST FOR RPOE DRIVE
5335 021266 00141l BEG 3s "TREAT AS RPOY
23% ! TREAT A3 RPOB
5398 021610 000410 BP 108 .CONTINUE WITH TEST
5339 021612 9%
3000 021632 10§ . CONTINUE WITH TEST
3004 021632 017737 160346 00452 MOV IRHDST, 98SAVERE+12 ;RHDOST IS UNPREDICTABLE
3889 : #COMPRRE REGISTERS BEFORE WRITE HEADER AND DATR WITH AFTER
3008 021656 104055 18 ERROR G5 .WMRITING HEADER AND DATA WITH
3009 021660 000207 ATS BC ' EXPECTED ADDRESS GVERFLOW ERROF
2010 EQHS D IMPROPER REGISTER

HANGE
:GOOD DATA GIVES WHAT SHOULD

gECEIVEE DATA GIVES WHRT
'WAS THERE AFTER WRITE
HEADER AND DATA

L Yy
~JrnN LW
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P11

021662

021666
g2ie7e

021714

00
rory
b e
~N
1 ad 1

022000
022004

022030
022032
022054

Qe2ee30
022234

022246
022250
0c22e0

10-NOV-77 11:20

00s737 004636
001411

000410

D0E737 QOME3G
001412

000411

005737 004636
oCc1i40s

000404

cs:

Pt s

10-NOV-

106

-77__13:16__PAGE 73
ADDRESS OVERFLOW ERROR - RHERL (BIT®9) AROE

; #NOW PREPARE TO DO A READ HEADER AND DATA
#(THE FIRST READ CPERATION)

; #CHECK THE DRIVE TYPE AND FILL

:#WRITE FROM BUFFER WITH APPROPRIRTE EXPECTED MERDER

TST
BEQ

BR

J8RPOG
198

20$%

; TEST FOR RPOB DRIVE
: TRERT UNIT RS AN RPOY4
: TRERT AS AN RPO6

;CONTINUE WITH TEST

; CONTINUE

;#FILL WRITE FROM BUFFER WITH EXPECTED DRTA

;#FILL WRITE FROM BUFFER WITH 377 FROM WORDS 26l TO 2686

; #CLEAR RERD INTO BUFFER

- #CHECK THE DRIVE TYPE AND DO THE APPROPRIATE
:#FILL READ HERDER AND DATA COMMAND

TST
BEG

BR

J3RPO6
118

12%

; TEST FOR RPO& DRIVE
TREAT UNIT RS AN RPO4
*TREAT UNIT RS AN RPO6
: CONT INUE

;CONTINUE WITH TESTING

; #SAVE REGISTERS FOR COMPRARISON AFTER
:#READ HERDER AND DATR

SAVED REGISTERS 70 EXPECTED VALUES

: #CHECK DRIVE TYPE BEFORE SETTING UP ’RHCR’

;lCHQNGE

TST JSRPO6
BEG 138

BR 148

; TEST FOR RP06 DRIVE
;TREAY UNIT AS AN RPO4
STREAT UNIT RS AN RPOB
: CONTINUE

;CONTINUE WITH TEST

SEG 0072
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3074
307S
3076
3077

02eebe

022316

022334
022336

10-NOV-77 11:20

017737

104055
000207

-

104056
000207

187712 004Se4

3%:

4%
5%:

6%:

JOb

10-NQV-77 13:1b6_ PRGE 74
RDDRESS OVERFLOW ERROR - RHER] (BIT#9) ROE

MOV JRHDST, 98SAVERE+12 ;RHDST IS UNPREDICTARBLE

; #COMPRRE REGISTERS BEFORE RERD HERDER AND DATA WITH
i #REGISTERS AFTEP COMMAND

ERROR  §S ; READING HERDER AND DATA WITH
RTS PC EXPECTED ADORESS OVERFLOW
:ERROR_CAUSED IMPROPER
REGISTER CHANGE
8800 ERER GIVES WHAT SHOULD

:RECEJVED DATR GIVES WHAT
:WAS THERE AFTER COMMAND

; *NOW COMPARE THE DATA RERD

ERROR  S& ;DATA READ WITH AN EXPECTED
RTS PC :ADDRESS OVERFLOW ERROR
: 1S INCORREC
:WORD NO 1 TO 260 SHOULD
:BE_RERD CORRECTLY
;WORD NO 261 TO 266 SHOULD
iNOT CHANGE DUE TO THE RERD

SEG 3074
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118,811 10-NOV-77 11:20 T2u ADDRESS OVERFLOW ERROR - RHERI (BIT#S) AROE SEG 007¢

; #*NOW PREPARE TO READ CYLINDER O, SECTOR 0O, TRACK O
:#TQ SEE THAT NOTHING GOT WRITTEN ON THERE

:#WITH THE RDDRESS OVER FLOW BIT SET (ROE)

.#FILL WRITE FROM BUFFER WITH EXPECTED HERDER

; #FILL RERD INTO BUFFER WITH 377

; #FILL COMMAND FOR RERD HERDER AND DRTA
; #SAVE REGISTERS FOR COMPRRISON RFTER RERD

Bt Dt Bt Bt Pt ot Pt s Pons s et e Bt Pt Bt s Pt Bt Pt P Pne

lunqynnunuunqgnuu»»-wn—»n—»u—cnaca QO0D

; RCHANGE REGISTERS TO EXPECTED VALUE
022546 STe2R: ;COMPARE REGISTER BEFORE RERD WITH AFTER
Q22564 104031 4S: ERROR 31 ; RERD HERDER RAND DARTAR ON
022566 000207 RTS PC ; CYLINDER ECTOR O

0, S
sTRACK O AFYER A FORCED
: ADDRESS OVER FLOW ERROR
;cnggzo IMPROPER REGISTER

; CHANGE

; GOOD DATR GIVES WHAT

; SHOULD BE THERE
;RECEIVED DATA GIVES WHAT
;WRS THERE AFTER READ

; HERDER RND DRTA

; IF HERDER COMPARE ERROR
;1S FOUND AND THE DRTA
:ERROR GIVES THE NEMW
; HERDER T0

DO NV LW \DDNU‘U’IIMNHD\DG}\IRU‘IUN

n

1
130

131

132

133

134

135

136

137

138 :CYLINDER 633/1457 (OCTAL)
139 :THEN *AOE’ OVER FLOWED
i:? : INTO HERE

142 : ®COMPARE DATR/RERD

i:& 022570 18:

145 022606 104032 2s: ERROR 32 :READ HEADER AND DATA

is6 022610 000207 RTS PC *ON CYLINDER O, TRACK O
47 :SECTOR O AFTER A FORCED
148 : "AOE’ ERROR CRUSED

149 :AN ERROR

180 ‘1F FIRST WORD IS

151 : 10633~ 11457 (OCTAL) THEN
162 :*ROE’ OVER FLOWED INTO HERE
183 022612 3s:

184

1E8

1S¢
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r.,, RPO4-S-6 FCTNL CTRLR2 MRCYl] 30(1046)
10-NOV-77 11:20

Pl

LO6

10-NOV-77 13:16_ PRGE 76
RDDRESS OVERFLOW ERROR - RHERL (8I1Ts9) ACE

:#FIRST WRITE HERDER AND DATA CYLINDER O, TRACK 0, SECTOR O
:#FILL WRITE FROM BUFFER WITH HEARDER

;#FILL WRITE FROM BUFFER WITH DATA
; *FILL COMMAND

SEG 0076



MOG6

CTRJJIBO, RPOM.S.6 FCTNL CTRLR2 MACYLl 30(1046) 10-NOV-?7 13:16 PAGE 77
CZRJIJB. P11 10-NOV-77 11:20 125 FORMAT ERROR - RHERL (BIT #4)FMT SEG 0077

W
-
-

s

BEBIRR LIRS BBBURAEEN 2B it dune’

; #NOW PREPARE TO WRITE WITH WRONG FORMAT
;#FILL WRITE FROM BUFFER
;#FILL WRITE DRATR COMMAND

; #SAVE REGISTERS FOR COMPARISON AFTER ATTEMPTED WRITE DATA
! %I TH WRONG FORMA

-;guance snv;o REGISTERS 70O sxpzcr D VALUE
ts J8RH?0 :RH7

023074 C£CS737 004640 CONTROLLER ?

023100 001411 BEG 4 3 : IF NOT, SKIP NEXT RH70 CODE
023122 000+10 BR 8s :SKIP NEXT RH11 COJE

023124 ’%:

023144 8s:

Pt st Pt Pt Pt Pt P P—n Prum B Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt P Pt Pt Pt Pt Pt st P

: #COMPARE REGISTERS BEFORE WRITE DATA WITH RFTER RTTEMPT

k.},k;(d WwwwwwwWwwwww WwwwwWwwwwwiowuww

Ol 023312 104057 18: ERROR 57 ;ATTEMPTING TO WRITE DATA
3202 023314 000207 RTS PC :WITH WRONG FORMAT BIT CAUSED
3203 ;IHPROPER RE?IETER CHANGE
3204 :GOOD DATR GIVES WHAT SHOULD
3205 ‘BE THERE
32 ‘RECEIVED DATA GIVES WHAT WAS
gggg ! THERE AFTER ATTEMPTED WRITE
3209 . #NOW PREPARE TO READ WITH CORRECT FORMAT TO CHECK
3218 :#THAT NOTHING GOT WRITTEN

0e331¢e es:
:#FILL WRITE FROM BUFFER WITH EXPECTED DRTR

;#FILL READ INTO BUFFER WITH 128252
;#FILL COMMAND TO RERD DRTA
; #SAVE REGISTERS FOR COMPARISON AFTER NORMAL RERD

AV LAV gV aVig P a VTt l W iatlaY)
NH.—‘H"‘ [y Wy
VO NN LW

W
n
n
W

: #CHANGE SAVED REGISTERS 70 EXPECTEC VALUE

ORI
e
N LW

3226
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CZRIJB.

3227
3228
3c29
3230
3231
3232
3233
3234
3235
3236
3237

3238
3239

A1l

023540
Ca23542

023544

023562
023SeH4

023566

10-NOV-77 11i:

104034
000207

38:

48
£s:

63:

NOG

10-NOV=-77 13:16_PRGE 78
FORMRT ERROR - RMERL (BIT a#4)FMT

; #®COMPRRE REGISTERS BEFORE RERD WITH AFTER

ERROR 33 ;RERD DRTRA RFTER AN

RTS PC SATTEMPTED WRITE WITH WRONG
: IMPROPER REGISTER CHANGE
:FORMAT CAUSED
;600D ERTR GIVES WHAT SHOULD

;BE THERE
‘RECEIVED DATR GIVES WHAT
:WAS THERE AFTER RERD

- #COMPARE DATA READ AFTER ATTEMPTED WRITE WITH
: ¥#JRONG FORMAT BIT

ERROR 34 :DATA RERD AFTER AN ATTEMPT
RTS PC 170 WRITE WITH WRONG FORMAT
:WAS INCORRECT

SEQ 0078
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CZRIJIBO, RPOY.S5.6 FCTNL CTRLR2 MARIYLL 30(1045) 10-NOV-77 13:1&6 PARGE 79
CZrRIJB. P11 10-NOV-77 11:20 T2b FORMRT ERRCR - RHERI (BIT B4)IFMT SEQ 0079
3250
3251 ;#FILL WRITE FROM BUFFER WITH 107070
ggga ;#FILL RERD INTO BUFFER WITH 107070
%ggg ;#FILL COMMAND TO RERD WITH WRONG FORMAT
gggg ; #SAVE REGISTERS FOR COMPARARISON RFTER RERD
3259
3260
3261
3262
ggga ; #CHANGE SAVED REGISTERS TO EXPECTED VALUE
3265
£
gggé ; #COMPARE REGISTERS BEFORE WRITE DRTA WITH RFTER RTTEMPT
3270 024086 1040S7 18: ERROR 57 RTTEHPTING TO0 RERD DATA
3271 024070 000207 RTS PC WITH WRONG FORMAT BIT CRUSED
327 IHPROPER REGISTER CHANGE
gg;a GSSDEDQTR GIVES WHART SHOULD BE
3275 :RECEIVED DRTA GIVES WHAT WAS THERE
gg;% :AFTER READ DATA
3278 ; ®COMPARE RERD INTO BUFFER TO CHECK THAT NOTHING WAS RERD
gggg 024072 es:
3281 024110 104634 38: ERRCR 34 ;ARTTEMPT TO RERD
3282 0Oe4lle 000207 RTS PC iWITH WRONG FORMAT BIT
3283 ;i CHANGED _READ INTO BUFFER
3284 GOOD DATA GIVES WHAT SHOULD
3285 ; BE_THERE
328E iBAD DATA GIVES WHAT WAS
3287 : THERE AFTER READ DATRA
3288
3289 D24lld 48 :
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C2RJJBO, RPO4.5,. 6 FCTNL CTRLR2 MRCYI1l 20(1046) 10 NOV =77 Ab PQGS ?0
CZRIJB.F11 10-NOV-77 11:20 T26 FORM ERROR - RHER1 (BIT #4)FMY SEG 008C
3291
3292 0evl134 012737 C£02200 004650 MoV #RHCS], J8TMPO ;FIRST REGISTER YO BE_TESTED
%sga 024142 012737 000007 004656 MOV 87, 98THPS :NUMBER OF REGISTERS T0 BE TZSTED
3235 IPREPQRE 70 WRITE H QE R AND DATA CYLINDER !, TRACK O, SECTOR O
gggg ;#F ILL WRITE FROM BUFFER WITH HERDER
3298 (024150 stee:
3299
3300 ;#FILL WRITE FROM RUFFER WITH DATA
3301 ; #FILL COMMAND
3302
3303
3304
3305
gggg ;#TIME IS NOT IMPORTANT
gggg ; #MOW BRING THE HERDS TO CYLINDER O
3310
3311
3312
3313
3314
ggig ; #PREPARE FOR R RERD DATA
ggig ;#FILL WRITE FROM BUFFER WITH EXPECTED DATR FROM RERD
3319 -#FILL READ INTO BUFFER WITH DATA OTHER THAN WHAT IS EXPECTED
ggg? !FILL RERD DARTA COMMAND
3322 ; #SAVE REGISTERS FOR COMPRRISON RFTER RTTEMPTED WRITE
ggga :#INTO A REGISTER WHILE THE RERD IS GOING ON
3325
=
3328 024500 013700 004650 MOV J8TMPO :SET UP RO FOR WRITE
3329 024504 012730 002006 MOV #BIT1!? QITE'BITIO d(RO}+ RTT MPT TO WRITE INTO
3330 iREGISTERS DURING IMPLIED SEEK
3335 024510 010037 004650 MOV RO, 88 TMPO iSAVE OFF RO
3333 ; #NOW RHP IS SET BUT THE COMPLETION OF RERD MUST BE
3334 ; #WAITED O
3335
3336
gggg : *CHANGE SAVED REGISTERS TO EXPECTED VALUE
3339 - *COMPARE _REGISTERS BEFORE READ DATR WITH REGIS E
g%z? :#AFTER READ AND ATTEMPTED MOCIFICATION OF REGISTE
3342 02466b cs:
3342 024670 013700 004650 HOV d8TMP ;GET RSG%STER BEEING MODIFYED + 2 POINTER
3344  QOe4e?4 014037 00llee Mov -(R0OJ, QISBDQDR ‘GET ADDRESS OF REGISTER BEING MODIFYED
334 0e4700 104060 ERROR &0 QTTEHPTING TO MODIFY REGISTER
234t Je4704 000207 RTS PC 'DURING A RERD COMMAND CRUSED



C;:}Jgﬂ RPOY4.S-6 FCTNL CTRLR2 MACYIl 30(1046)

C

A11

024706

024722
024724

024726
024732
024740

10-NOV-77 11:20

104034
000207

005337
001002
000137

004656
024150

3%:
48

g723:

19:

DO7

10-NQV-77 13:16_ PAGE Bl
REGISTER MODIFICATION REFUSED - RHERI(BIT #2i,RMR

: IMPROPER REGISTER CHANGE
: GOOD gnrn GIVES WHAT SMOULD

'BE THERE
RECEIVED DRTA GIVES WHAT WAS
 THERE AFTER READ

; #COMPARE DATA READ

ERROR 34 ;DATA READ WITH AN ATTEMPTED
RTS PC :MODIFICATION OF REGISTER

: JURING RERD CAUSED ERROR
DEC JeTMPS : COUNT DOWN
BNE 18 :BRANCH IF 7 NOT DONE
JHP JusT22 :JUMP TO BEGINING OF TEST

SEG Ooel
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CZRIIBO, RPOM.S-6 FCTNL CTRLRZ MACY1L 30(1046) 10-NOV-77 13:16 PAGE 82
CZRIIB. P11 10-NOV-77 11:20 730 REGISTER MODIFICATION REFUSED - RHERL (BIT #2),’RMR' SEG 0082
3362
3363 024764 7 £02200 004650 MOV BRHCS1,98TMPO  ;FILL REGISTER TO BE MODIFIED
gggq 024772 2 000007 004656 MOV 87, 9uTHPS NUMBER OF REGISTERS TO BE TESTED
gggg : ¥PREPRRE TO WRITE HEADER AND DATA
4

3368 025000
336
3370
3371 :#FILL WRITE FROM BUFFER WITH HEADER
ggéa . #FILL WRITE FROM BUFFER WITH DATA

Fd
3305 :#FILL WRITE FROM BUFFER WITH NEXT SECTOR HEADER

'
3377 ;#FILL WRITE FROM BUFFER WITH WITH NEXT SECTOR DATA

'd
3379 - #NOW THE WRITE HERDER AND DATA COMMAND WILL BE FILLEC
3381
i
3384 . ®ONE REVOLUTION=16670 MICRO SEC, ONE SECTOR=760 MICRO SEC
3386 . #NOW PREPARE FOR THE WRITE DATA COMMAND
3388 ;#FILL WRITE FROM BUFFER WITH 256 OF 2000 AND 4 OF 2001
3330 :#FILL WRITE DRTA COMMAND
3393 . ¥SAVE REGISTERS FOR COMPARISON AFTER ATTEMPTED
3394 ! *REGISTER MODIFICATION DURING & WRITE DATA
3395
3399
3398 025274 013700 004650 MOV ITMPO .SET RO TO REG ADDRESS
3399 (025300 012730 002002 MOV 88IT1! 91710 F(RO) + 'ATTEMPT 7O WRITE INTO A REGISTER
3400 !DURING WRITE DATA
3401 025304 010037 004650 MOV RO, 8 TMPO 'SAVE OFF NEW REG ADDRESS
3403 . #NOW RMR MUST BE SET BUT THE COMPLETION OF
3409 ! #WRITE DATA MUST BE WARITED ON
3958
3407 . *CHANGE SAVED REGISTERS 10 EXPECTED VALUE
3409 . #COMPARE REGISTERS BEFORE WRITE DATA WITH REGISTERS
3410 !#AFTER WRITE AND ATTEMPTED MODIFICATION OF REGISTER
3412 025462 28:
3413 02E464 013700 00460 MOV 38TMPO, RO :GET REGISTER BEEING MODIFYED + 2 PQINTER
3414 (035470 014037 001128 MOV ~(RO), 33880A0R 'GET ADORESS OF REGISTER BEING MODIFYED
341S 025474 104060 ERROR  BO !ATTEMPTING TO MODIFY REGISTER
41 025500 000267 FTS pC !DURING A WRITE COMMAND CAUSED
3417 ! IMPROPER REGISTER GIVES WHAT SHOULD



025502

026014
026020
026026

-S-b FCTNL CTRLR2 MACYL! 3056046)

10-NOV-77 11:20

104033
000207

104034
000207

005337 004656
001002
000137 025000

3%:

4s:

S%:
€S:

ST28:

19%:

FO7

PAGE 83
TION REFUSED - RHER1 (BIT #2),’'RMR’
GOO? DATA GIVES WHRT SHOULD

;88 THERE
RECEIVED DRTR GIVES WHART WRS
: THERE AFTER REFD

10-NQV-=77

13:
REGISTER MODIF

16
ICA

; #CLERR ALL ERROR FLAGS

(#FILL WRITE FROM BUFFER WITH EXPECTED DATA
; *NOW THE READ DRYR COMMAND WILL BE FILLED
; #®NOW SAVE REGISTERS FOR COMPARISON ARFTER READ DATR COMMAND

; #NOW CHANGE SAVED REGISTERS TO EXPECTED VALUES

; ®NOW COMPARE REGISTERS BeFORE READ DATA WITH
:#AFTER COMMAND

ERROR 33 ; RERD DRTR CRUSED IMPROPER REGISTER
PC ; CHANGE

RTS H
:GOOD DATA GIVES WHAT SHOULD BE THERE
'RECEIVED DARTR GIVES WHAT WAS THERE AFTER COMMA&ND
: ¥NOW READ INTO BUFFER WiCL BE CHECKED TO SEE THAT READ

; #WAS GOOD
ERROR 34 ;RERD DATA ERROR AFTER A WRITE DATA
RTS PC HITH REGISTER MODIFICATION

WITHIN THE WRITE DRTA
#IF ALL 7 REGISTERS NOT COHPLETE THEN REPEAT

BEC A8TMPS COUNT DO un
BNE 18 BRRNCH IF 7 NOT DONE
JIMP §T2y :JUMP TO BEGINING OF TEST

SEG 30e3
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cZRJJBO, RPOM S.6 FCTNL CTRLR2 MACYI!Il 30(1046) 10-NOV-77 13:16 PAGE 84
CZRJJB A1l 10-NOV-77 11:20 T30 REGISTER MODIFICATION REFUSED - RHER] (BIT %2,,'RMR’ SEG D08+
3457
3458
3459 ;#FILL WRITE FROM BUFFER WITH EXPECTED DATH
3460 ‘#FILL READ INTM BUFFER WITH ALL ONES
3461 :#NOW THE RERD DRTA COMMAND WILL BE FILLED
g:gg : #NOW SAVE REGISTERS FOR COMPARISON AFTER READ DATA COMMAND
3464
3465
et
'd
3468 026172 Q012777 17?777 1SH016 MOV #-1, JRHAS ;WRITE INTO RHAS THIS SHOULD
3469 :NOT SET R
3470
g:;é ;#TIME IS NOT IMPORTANT
g:;a : #NOW CHANGE SAVED REGISTERS TO EXPECTED VALUES
347S ; #NOW COMPARE REGISTERS BEFORE RERD DRTA WITH
33?9 *QFTER COMMAND
BH?é gcb3S0 104033 19: ERROR 33 ;RERD DATA CAUSED IMPROPER REGISTER
3479 (026352 000207 RTS PC CHR GE
3480 GOOD DATA GIVES WHRT SHOULD BE THERE
3481 :RECEIVED DATR GIVES WHAT WAS THERE AFTER COMMANC
3482 ; #NOW RERD INTO BUFFER NtLL BE CHECKED TO SEE THAT RERD
3483 ;uns GOoD
g:gg 026354 2%:
3486 026372 10403% 3%: ERROR 34 sREAD URTA ERROR AFTER WRITING INTC
g:gg 0ee3™8 000207 RTS PC *RHAS DURING RERD

3489 0286376 48



07

CIRJJBO, RPOM S & FCTNL CTRLR2 MRCY1! 30(1046) 10-NOV-77 13:16 PAGE 8S

CZRIJB.PLL 10-NOV-77 11:20 T31 REGISTER MODIFICATION REFUSED - RHERI (BIT s2)RMR SEG DOES
3:90
gqgé 026416 00S737 004640 TST J8RH70 :RH70 CONTROLLER ?
3493 Q26422 001402 BEGQ 308 :SKIP NEXT IF NOT = |
g:gg 026430 30%:
g:gg : GENERRTE ILLEGAL FUNCTION
s
I R Py g s B0 MRLe LT BOANIC KRR UETS
S 85 440 815? 888851 MOV 9 B§ ESUN 2 ({7 GOOD FUNCTIONS
3501 026444 023720 001200 2%: CMP ansrhpx (RO)+ 1S THIS n LEGAL FUNCTION
35 gsgqgg 88%984 BNE 32 : BRANCH ST LEG n%
35 4 7 000002 001200 ADD ,aNSTMPL *MAKE RNQT FUNCTION
3504 026460 000765 BR 18 *GET READY TO TEST NEW FUNCTION
350S 026462 005305 33: DEC RS 'NOT LEGRA Sg DE?RSMENT COUNTER
3506 026464 001367 BNE 28 : BRANCH 1
3507 026466 032737 000100 001200 BIT 8100, a8STMPI SALL BITS UP YO BIT 85 COMPARED”?
3508 026474 001001 BNE 20$ :BRANCH OUT IF DONE
3509 026476 000402 BR 199 BRQNCH TO CONTINUE
3510 026500 000137 027224 20$: IMpP Y4 DONE
3511 026504 013737 001200 002364 19%: MOV aSTMP] DIILLEGL AN ILLEGAL FUNCTION 1S FOUND
géig 02eS12 062737 000002 001200 ADD 82, 383THPI ;GET READY FOR NEW FUNCTION NEXT TIME
3514 :#ILLEGAL FUNCTION HAS BEEN FOUND
3516 .#IT IS IN '"ILLEGL’
ggig GeeS20 012737 026526 001110 ﬁov #4S, JSLPERR :ERROR RETURN POINT
358 - #SAVE REGISTERS FOR COMPARISON AFTER GO
3519 026526 48
3520 026532 005077 153434 CLR SRHWC ; CLERR WORD COUNT
3521 026836 005077 153432 CLR JRHBRA : CLEAR BU ERRE
3522 026842 023727 002364 0000S0 CMP I8 ILLEGL, 850 'S0 AND HIGH UNCTIONS ARE DATA
3523 "FUNCTIONS WHICH WILL SET MXF AND TRE
3524 0265850 103014 BHIS 138 :BRANCH IF ILLEGL IS HIGHER THAN SC
gggg 026552 012737 100000 027126 MOV #SC,anll%+12 Egzecgsoggg&ge OF RHCS! SHOULD HAVE
gggg 026560 005037 027150 CLR Jei28+!12 gg#ﬁcggo gn&us OF RHCS2 SHOULD HRVE
3529 26564 005037 027154 CLR a8128+16 BITS TO BE CLEQRED IN RHCS2
330 026570 80§037 827194 CLR In1Ss+ n SH ukg S
3€3] 02eS74 005037 027 CLR In168+ LERR SAV HWC
3532 026&00 000S00 =17 1ug BRQNCH
3633 026602 022737 000064 002364 13%: CMP usq S8ILLEGL ;1S FUNCTION e
3534 gss 10 80é9§9 BNE 1? RANCH NOT
35 12 0l 140000 027126 MOV 25C! TRE aolxs+12 AVE RHCSi SHOULD HAVE SC AND TRE
BE des oisy o oels: AR HE s e e
3C38 835234 8157 7 881588 8 7180 MOV nnxs Sn Salss+xa RHCgE SHOULD HAVE MXF AND OR
339 Q026642 012737 000100 027154 MOV cIR 29128+16 :RHCS2 SHOULD HAVE IR CLERRED
3540 026650 DOO4SH BR 49 : BRANCH
3cy4] 02&558 022737 000066 002384 17%: CHP uss SnILLEGL 1S FUNCTION 66
3C42 026660 001030 BNE 18§’ *BRANCH IF NOT
3€43 02ebk2 012777 177672 153302 MOV u-?o ARHWC : MOVE 70 INTO RHUC
€44 026E70 012777 002370 153276 MOV sLRFROM, ARHBA 'FILL RHBA WITH WRFROM
3E4E  QZeEe?E 012727 140000 027126 MOV #SC!TRE. 9%118+12;SAVED RHCS!



TRJJIBO, RPO4
Z5RIIB. P11

3546
3547
3548
3549
35S0
3561
3552
3553
3554
3558
3556
3557
3558
35589
3560
3561

026704

46
026752
026764
026770
026776
027002

02?02&

027168

027214
027216

027220
027224

027224

083737

000137

CTRLR2
11:20

002164
177774
001200
0271S4
000100

153224
153eee
140000
027164
027174
001000
027154

002364
00C10!

002364

Ocb434

MRCY11l 30(1046)
132

027164
027174
027150

027154

027126

027150

004520

189:

14%:

118:

e e pe
aunfy
WPAR

cs:

107

10-NOV-77 13:16_ PRGE 86
ILLEGRL FUNCTION RHER1 - (BIT #0,ILF)

MOV SURFROM- (bb. #2> , 158+6: RHBA

MOV #-4. . 16845 - SAVED RHWC

MOV aMxF ! on aclas+1e . SAVED RHCS2

CLR Inl2%+] HCS2

MOV sxn,aaxas+1s RHCSE SHOULD HAVE IR CLEARED
BR 4§ : BRANCH

CLR annuc CLERR nuuc

CLR JRHBA LEAR RHBA

MOV 85C! TRE, anxxs+12 RHCS] SHOULD HAVE SC AND TRE
CLR du158+6’ : RHBA

CLR 98168+6 : RHIC

MOV SMXF, a8128+12  :RHCS2

CLR asi28+16 : RHCS2

MOV QeILLEGL,-(SP) ;GET ILLEGAL FUNCTION

BIS 8GO IE, (5P) P INCLUDE IE AND GO

MOV (SP)+,dR1 GO TO RHCS! WITH ILLEGAL FUNCTION

- #CHANGE SAVED REGISTERS TO EXPECTED VALUE
. ¥RHCS1 WILL HAVE SC AND TRE ADDED IF FUNCTION IS GREATER THAMN S0
BIS O8ILLEGL, 38SAVERE+6; INCLUDE ILLEGAL FUNCTION

: #RHCS2 WILL HAVE NOTHINCIRDBESS%F FUNCTION IS LESS THAN SO

: ¥NOW COMPARE REGISTERS AFTER GIVING AN ILLEGAL COMMAND

ERROR 51 ;GIVING ILLEGAL FUNCTION CRUSED
RTS PC : IMPROPER REGISTER CHANGE
:GOOD DATA GIVES HHRT
:SHOULD BE THERE
:RECEIVED DRTA GIVES REGISTER
:CONTENTS AFTER ILLEGAL
:FUNCTION WA GIVEN
JMP osl$ *BRANCH FOR NEXT FUNCTION

SEG 00ee
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CIRJJBO, RPO4.5 b FCTNL CTRLR2 MACY1l 30(1046) 10-NOV-77 13:16 PRGE 87

CZRIIB.PI1L 10-NOV-77 11:20 732 ILLEGAL FUNCTION RHERI - (BIT 80, ILF) SEG 00E7
3593

3594

3595 ¥THESE ARE REGULQR SETUPS

3596 027244 012777 177374 152720 fiov 8-260. , JRHWC 256 DATA WORDS 4 HEADER WGORDS
3597 Q27252 012700 002370 MOV .unrnoﬁ RO : THESE TWO INSTRUCTIONS GETS

3698 Q27256 010077 182712 MOV RO, JRHBA ‘ADDR. OF WRFROM BUFFER INTO RO ANC
3599 : BUS ADDRESS REGISTER

3600 027262 012710 010000 MOV 8FMT22, (RO); :FORMAT=16 BIT WORDS

3601 : CYL INDER=0

3602 027266 012720 000001 MOV 81, (RO)+ : TRACK=0, SECTOR=1, KEYS=0

3603 027272 005020 CLR (RG> + ,KEYI*O

3604 027274 005020 CLR (RO)+ :KEY2=0

gggg 027276 012705 000400 MOV 8256. ,RS : COUNTER

3607 . #SETUP DATA unxrs HEQDER 8 DATR, AND FORMAT or THE WRITE
3608 027302 012720 177777 1$: fov s-1, (RO MOVE ALL ONES FOR DRTA

3609 027306 005305 DEC RS

2610 027310 001374 BNE 18 :BRANCH IF DATA nor COMPLETE

311 0827312 012777 000001 152664 MOV 81, JRHDST : TRACK=0 SECTOR=

3612 027332 013711 002344 MOV WlRIFOR, aR! !GET RERDY FOR unzre HERDER AND
3613 :DATA WITH 62 IN RHCS1

3614 027336 00S037 004632 CLR J8ERFLGS :CLEAR ERROR FLAG

3615 027342 012777 010000 152640 MOV crnraa IRHOF :FORMAT BIT=1 (16 BIT WGRDS)

32{5 0273s0 005077 152636 CLR JRHCA *CYLINDER =0

3618 . #SAVE REGISTERS FOR COMPARISON AFTER READ



CoRJJBO, RPON.S5.6 FCTNL

CZRJIJB.

P11

027366
027372
027376
027402

027406
027414

027422
02742¢

027430
027434

027440
D27 4u4

027450
027454

027566
027574
027602
027606
D27ele
027620

B27e4e
027644

J27E4E

10-NOV-77

017737
017737
017746
042716
042737
052637

104071
000207

Q04737

CTRLR2 MACYLL 30(5046)

11:20

0Ceceec0
000001
000004
000004

000001
000113

004642

000004
000004

000004
000004

000004
000004

152400

004516

0330¢&E

152564

004642 RUNWAT:

og4sSle
DOM4S 1Y

004515

19%:

2%:

3%

KO?7

10-NOV-77 13:16 PRGE B
OPERATION INCOMPLETE - RHERI(BIT ®#13,)0P]

; #GO_TO WRITE HERDER AND DARTA

: #BUT BEFORE GO, ONE INDEX PULSE IS GIVEN

(%70 CLEAR OUT YHE SECTOR CLOCK COUNTER IN THE RH11l
; #S0 THAT NO SECTOR PULSES COME DURING THIS TEST

MOV J8RHMR, RO NOW RO HRS MARINTENANCE REG. RODR.

MOV #DMD, JRO ssr DIAGNOSTIC MODE
81S sMINX, IR0 :SET INDEX
BIC sMINX. JRO :CLEAR INDEX THIS GIVES
:ONE INDEX PULSE
BIS #G0, JRHCS! :ISSUE THE GO’ BIT TO THE RH1l
MOV #7S.  asRUNCTR  ;LORD 'RUN’ LINE DELAY COUNTER
:= APPROX 450 US ON 11,50 CPU WITH CORE
SAND PROVIDES FOR TIME TO FILL THE SILO
DEC J#RUNCTR :COUNT DOWN ONCE
BNE 18 :CONTINUE UNTIL = O
#]SSUE THE FIRST DIAGNOSTIC INDEX PULSE
815 #MINX, GRO sSET INDEX PULSE
8IC sMINX | 3R0 'RESEY INDEX
;sscono INOEX PULSE
813 MINX, 3RO :SET INDEX
BIC .nxnx R0 :CLERR INDEX
#THIRD INDEX PULSE
1S sMINX, JRO -SET INDEX
BIC sMINX aRO :CLERR INDEX

; *CHANGE SAVED REGISTERS TO EXPECTED VALUE

*RHWC,RHBR RAND OR RAND IR BITS OF EHCSP WILL NOT BE CHECKED

fov JRHWC , JSAVERE ; SAVED R

nov JRHBA’ J8SAVERE+2; snvso RHBR

MOV aRHCSé.-(SP) :GET RHCS2

BIC #1CCIRIORS , (SP) JGET "IR? & 'OR’ STATES

BIC sIR!'OR, 9#SAVERE+4:CLERAR 'IR’ 8 'OR’ BITS

BIS (SP)+, DUSAVERE +4; &F "OR’ & 'IR’ RS REQUIRED

; *COMPARE REGISTERS BEFORE WRITE WITH RESULTS AFTER WRITE

ERROR 71 ; FORCING OP1 CRUSED _

RTS PC : IMPROPER REGISTER CHANGE
:GOOD DATA GIVES WHAT SKOULD BE THERE
iRECEIVED DATA GIVES WHAT WAS THERE
*AFTER 3 INDEX PULSES WERE ISSUED

JSK PC,JuCLDISK :CLERR THE 'GO° BIT

SEG 00se
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CZRJJBO, RPOM.S.6 FCTNL CTRLR? MACY1l 30(1046) 10-NOV-? 13:16__PAGE B89
CZRIIB. P11 10-NOV-77 11:20 T33 OPERRTIO INCOHPLETE - RHERI(BIT #13)0P] SEG 0re9
3673
3674 027672 012737 000025 027726 MOV #2l.,du18+12 ; SET_UP TO START FROH
3675 027700 012737 000025 02774e MoV #21.,9828+6 iSECTOR
ggzg 027706 012737 0000Se6 004652 MOV 846 . JNTHPI 13 StCTORS TO COVER 3 TRACKS
3678 ; #FILL WRITE FROM BUFFER WITH THE HERDER
gggg 027714 18:
3681 ; #NOW THE WRITE HERDER AND DARTA COMMAMD WILL BE SETUP
3682 027734 es:
3683
3684
3088
gggg ; #ONE REVOLUTION=16670 MICRO SEC, ONE SECTOR=760 MICRSC SEC
3689 ; #NOW ONE MORE SECTOR HAS BEEN WRITTEN
36S0 ;#'SC’ WILL BE CHECKED TO MAKE SURE
gggé : #NO ERRORS OCCURED
3693 03003C 017737 152144 002262 MOV JRHCS1,JsCS1 ;GET RHCS!
3694 (030036 Q032737 100000 002262 BIT ¢SC, duls1 1S *SC’ SET 2
3695 030044 001403 BEQ 38 ;BRANCH IF “SPECIAL CONDITION" NOT SET
369% 020046 004737 035010 JSR PC,d8PUTREG iRERC 8 SAVE ALL RMil 8 RPOY REGISTERS
3697 030052 104372 ERROR 72 THERE WAS AN UNDEF INED ERROR AFTER
gggg A WRITE HERDER AND DATA
3700 ; #R SECTOR HRS BEEN FORHQTTED NON
3701 '#THE HARDWARE WILL BE CLEARED A
g;gg : #CHANGES WILL BE MADE TO FORMAT NEXT SECTCR.
3704 030054 3s:
3705 030060 13705 02772t MOV €818+12,R5 GET SECTOR TRACK WORD
3706 030064 5205 INC RS 1
3707 030066 12270S 000026 CMPB s2e. ,RS IS IT 22 SECTORS (WHOLE TRACK DONE) °
3708 030072 0N140S BEG 4§ :YES...D0_NEXT TRACK
3709 030074 010537 027726 MOV RS,d813+12 :NO. . .RESTORE SECTOR TRACK FOR DATA
3710 030100 010537 027742 MoV RS, d823+6 'RESTORE SECTOR TRACK FOR “RUN" ROLTINE
g;ié 030104 000410 BR 1} :CHECK FOR 46 SECTORS COMPLETED
3713 030106 105037 027726 4§: CLRB auls+le ;SET SECTOR = 0 FOR DRTR WRITTEN
3714 030ile 105237 027727 INCB S818+13 : INCR_ TRACK FOR DATA WRITTEN
3715 030116 105037 027742 CLRB du28+6 iSET SECTOR = O FOR "RUN" ROUTINE
g;ig 030122 105237 027743 INCB IN28+7 :INCR TRACK FOR THE “RUN" ROUTINE
2718 Q3Cice 005337 004652 £S: DEC duTMP! ;ARE 46 SECTORS DONE ?
%Zig 030132 001270 BNE 18 :CONTINUE FORMATTING IF NOT
4
3751 030134 6s: ;GO ON TO NEXT TEST IF SO



MO7

CZRIJBO, RPO4.S.6 FCTNL CTRLR2 MACY1l 30(1046) 10-NOv-77 13:16 PRGE 90

CZRIIB. A1} 10-NOV-77 11:20 T34 CONSECUTIVE SECTOR FORMATTING SEG 0090
3755
3524 030154 012737 000025 030210 MOV 82l.,ad818+]2 ;SET UP TO START FROM
3725 030162 012737 000025 030224 MOV s2l. anas+s ;SECTOR 21
g;g& 030170 012737 000056 004652 MOV W46, aarnpx 146 SECTORS 70 COVER 3 TRACKS
/
3728 ;#FILL WRITE FROM BUFFER WITH HERDER
g;gg 030176 18:
3731 : #NOW THE WRITE HERDER AND DATA COMMAND WILL BE FILLED
3732 0302186 2s:
3733
3734
3%
gzgg : #*ONE REVOLUTION=16670 MICRO SEC, ONE SECTOR=760 MICRO SEC
'4
3739 lNOH ONE MORE SECTOR HAS BEEN WRITTEN
3740 #'SC’ k% SE CHEBKED TO0 MAKE SURE
g;:é lNO ERRO CUR
3743 030312 017737 151662 002262 MOV JdRHCS1,98CS] ;GET RHCS]
3744 030320 032737 100000 00c226e BlT 8SC, o 3slsy IS *SC’ SET 7
3745 030326 00140S BEQ 33 BRQNCH IF "SPECIAL CONOITION" NOT SET
3746 030330 0047237 035010 JSR PC,38PUTREG REQ AVE ALL RH11 8 RPOY4 REGISTERS
3747 030334 104072 ERROR 72 THE E uns AN UNDEFINED ERROR AFTER
3;:% A WRITE HEADER AND DATA
g;g? ;GO ON TO NEXT TEST
3752 ?EE ESTOR HAS BEEN FORMATTED NOW,
3753 4 HARDWARE WILL BE CLEARED AND
g;gg ;CHRNGES WILL BE MADE TO FORMAT NEXT SECTOR.
3756 030342 39:
3757 03034 013705 030210 MOV a-15+12 RS GET SECTOR TRACK WORD
3758 030352 005205 INC RS 1
3759 030354 122705 000026 CMPB sc2. ,RS IS IT 22 (HHOLE TRQCK) ?
3760 030360 00140S BEQ 4$ YES...DO NEXT TRRACK
3761 030362 010537 030210 MOV RS,a#18+12 No .RESTORE SECTOR TRACK FOR DATA WRITTEN
3768 030366 010537 030224 MOV RS J828+b RESTORE SECTOR TRACK FOR "RUN" ROUTINE
3;23 030372 000410 BR c$’ CHECK FOR 46 SECTORS COMPLETED
3765 030374 105037 030210 4§ : CLRB anls+12 ;SET SECTOR = 0 FOR DATA WRITTEN
3766 030400 105237 03021} INCB d818+13 INCR TRACK FOR THE “RUN* ROUTINE
3767 030404 10S037 030224 CLRB o982%+6 SET CTOR = O FOR DRATR WRITTEN
gggg 030410 105237 03022S INCB Jucs+7 : INCR™ TRACK FOR THE “RUN" ROUTINE
3770 030414 005337 004652 cs: DEC ANTMP :ARE_46 SECTORS DONE ?
3;;% 030420 00ieke BNE 13 CONTINUE IF NOT
3773
%;;g - #NOW 46 SECTORS HAVE BEEN FORMRTTED
377¢ : *READ HERDER AND DATA FOR 46 SECTORS=11960 WORDS

3777 :#WITH BUS ADDRESS INHIBITED



CZRJIJBO, RPO4/5.6 FCTNL CTRLR2 HMRCY1l
10-NOV-77 11:20

CZRIJB.%11

030522

030544

030546

030572

017737
032737
001403
004737
104074

017737
032737
001403
004737
104072

151454
020000

035010

151426
100000

035010

002264
00226eH4

00c262
002262

30(1046)
T35

6%:

7%:

NO7

10-NOV-77 13:16_ PAGE 91}
OPERATION INCOMPLETE - RHERL (BIT #13)0PI

. #FJLL READ HERDER AND DATA COMMAND
; #TIME IS NOT IMPORTANT

; *NOW THAT ALL 1196C WORDS HAVE BEEN RERD
;#'OPI' WILL BE CHECKED TO BE NOT SET

MOV SRHER], 28ER1 :GET RHERI

BIT $OPI, J4ER] :IS 'OPI' SET

BEQ &S :CHECK "SC’ IF NOY

JSR PC, a8PUTREG !READ & SAVE ALL RHil 8 RPOM REGISTERS
ERROR 74 -READ HEADER AND DATA

;OVER_3 INDEX PULSES
; CRUSED 'OPI' TO SET

;#'SC’ WILL BE CHECKED

MOV JRHCS1, d8CS] :GET RHCS1

BIT ssC, a8lS! :IS 'SC’ SET ?

BEQ 78 :CONTINUE TESTING IF NOT

JSR PC, 38PUTREG ‘READ 8 SAVE ALL RH11 8 RPOY REGISTERS
ERROR 72 :READ HERDER AND DATA

!FOR_ 11960 WORDS, THAT IS OVER THREE
' INDEX PULSES, CAUSED AN UNDEF INED ERROR

;CONTINUE WITH THE NEXT TEST

St

091
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CZRIJBO, RPOM.5.6 FCTNL CTRLR2 MRCT1! 30(1045) 10-NOV-77 13:16 PRGE 92
CZRIJB. P11 10-NOV-77 11:20 135 OPERATION INCOMPLETE - RHERL (BIT #13)0P1 SEG 0092

3808

3

3811 %*THE FOLLOWING CLERRS ARE ro INITIALIZE TEST FROM CYLINDER O

3812 030612 0£0SN3I? 030720 LR 98iS+12 :START WITH szcron,rancx = 0

3813 030616 005037 0356736 CLR 9828+10 srnnr uxru DATA = O

gg{g 030622 005037 030746 CLR 9838+6 'START WITH O FOR COMMAND

38}9 030626 012737 000023 001200 MOV #1S.,388TMP] 19 TRACKS TO BE WRITTEN

38{% ;#THIS GETS THE HERDS TO CYLINDER O

3820

3821

3822

3823

3824

3825

3826 .#FILL WRITE FROM BUFFER WITH HERDER

ggg; 0307C6 18:

3829 .#FILL WRITE FROM BUFFER WITH DATA

3339 030726 2%:

3832 . #THE WRITE WEADER AND DATA COMMAND WILL BE FILLED

3833 030740 3%:

3834

36835

3836

3837

3838 . ¥ONE REVOLUTION = 16670 MICRO SEC., ONE SECTOR = 760

3839 : #MICRO ssc MAX TIME RLLOWED = ONE'REVOLUTION + HEAD

3840 '#SWITCH + 2 SECTORS, MIN TIME ALLOWED -~ SECTOR (FIRST CASE)

3841 !%]F THERE IS A FRILURE HERE HALT PROGRAM AFTER ERROR WITH

3842 ‘%SWITCH IS AND SEE CURRENT CYLINDER REGISTER TO DETERMINE

3843 :#WHAT CYLINDER IS FAILING

.

3846 : ¥NOW SECTOR O OF ONE TRACK HAS BEEN WRITTEN CHECK COMPOSIT

gg:g : ERROR BIT TO BE SURE NO ERRORS HAPPENED

3849 %¥SAVE REGISTERS IN SAVE TABLE

gggg 031030 004737 035010 SR PC, 38PUTREG

3852 031034 032737 040000 002304 RIT 8ERR, 38DS1 s ANY DISK ERRORS

3gE3 (021042 001004 BNE qs :BRANCH IF YES

3854 031044 032737 040000 002262 BIT #TRE, INCS1 :ANY RH ERRORS

gggg 031052 001401 BEQ 4% :BRANCH IF NO

38S7 031054 104066 95 ERROR &6 - SOME_ERRORS OCCURRED

3858 ‘WHILE DOING WRITE HERDER

gggg :AND DATA

gggé . #THE FOLLOWING 3 ADDS SETS UP FOR NEXT TRACK WRITING

38e2 O0ZICSkE 062737 000400 030720 4$: ADD #400,J818+12 ;NEXT TRACK FOR HERDER
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C2RJJBO, RPO4-5.6 FCTNL CTRLR2 MACYil 3J(i046) 10-NOV-?77 63:*? PQSS 33
T36 TION TEST ERR 8 TRE

CZRIIB. P11 10-NOV-77 [1:20 MERD SELEC SEG 0093
3864 031064 062737 000040 030736 ADD 840, J828+10 :NEXT TRACK FOR DATA
ggg; 031072 062737 000400 030746 ADD a400, 3838+6 INEXT TRACK FOR COMMAND
3867 031100 00S337 001200 DEC JaSTHPI :COUNT 19 TRACKS
gggg 031104 001300 BNE 18
3870 . #THE FOLLOWING CLEARS SETS UP FOR RERD HEADER AND DATA
3871 031106 005037 031166 LR JuSST3+12 :START WITH SECTOR/TRACK = O
3872 031112 005037 031204 CLR 9855T4+10 !START WITH DATA = O
ggga 031116 005037 03121M ¢LR J455T5+6 :START WITH O FOR COMMAND
3875
3876 . #SET UP FOR RERD HERDER AND _DATRA
gg;g 031126 012737 000023 001200 SSTi: MOV #1S.,JeSTMPI .19 TRACKS TO BE READ
3879 ;#FILL RERD INTO BUFFER WITH ALL ONES
3880 031134 ssTe:
gggé 031146 013737 031134 001110 MOV 98SST2, JuSLPERR ;SET LOOP POINT
3883 :#FILL WRITE FROM BUFFER WITH EXPECTED HERDER
3362 031154 SST3:
3886 ;#FILL WRITE FROM BUFFER WITH EXPECTED DRTA
gggg 031174 SSTY:
3889 . #FILL COMMAND FOR READ HERDER AND DATA
3890 031206 SSTS:
3891
3892
3893
3894
3895
3896 ;#NOW SECTOR O OF ONE TRACK HAS EEEN READ CHECK COMPOSIT
gggg :%ERROR BIT TO BE SURE NO ERROR HAPPENED
3899 - #SAVE REGISTERS IN SAVE TRBLE
ggg? 031276 004737 035010 YR PC, d8PUTREG
3902 031302 032737 040000 002304 BITY SERR, 38051 :ANY DISK_ERRORS
3903 031310 061004 BNE 108 'BRANCH IF YES
3304 031312 032737 040000 002262 BIT 8TFE,J8CS1 ANY RH ERRORS
gggg 031320 001401 BEG 118 :BRANCH IF NO
3907 031322 104086 108: ERROR 66 . SOME_ERRORS OCCURRED
3908 'WHILE DOING READ
gg?g : HERDER AND DRATA
3911 :¥NOW THE RERAD DATA WILL BE COMPARED DATA IN EACH SECTOR
3912 ‘%]S UNIQUE IF PROGRAM IS HALTED ON ERROR THEN LOOK AT
3913 ' #RHDST 10 GET WHAT TRACK IS IN ERROR. LOOKING AT THE DATA
3914 %BITS NO 4,5,6,7,8 IN GOOD DATA ALSO GIVES TRACK NUMBER
33%2 !«IN GOOD DATA ALS0 GIVES TRACK NUMBER
3917 031324 :
3912 118
2919 .BITS 4.5.6,7,8
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3920
3921
3922
3923
3924
392S
3926
3927
3928
3929

30

031342
031344

031346
031354
031362

031370
031374
031400

10-NOV-77 11:20

104067
000207

062737
062737
062737

005337
001001
000137

000400
000040
000400
001200

031134

000
Ww)
Pt Pt s
Y-

££or

12%:

13%:

cs:

D08

;READ HERDER AND DRTAR

10-NOV-77 13:16 PRGE 94
HERD SELECTION TEST ERR 8 TRE
ERROR b7
RTS PC

: ERROR

Hsno SELECTION ERROR
:DATA READ GIVES NATURE
: OF ERROR

:EXCEPT FOR THE

: FOUR HEROER uoaos
:THE BITS Y

:GIVE THE TkQCK nbnasn

; #NOW INCREMENT TO READ NEXT TRACK

RDD
ADD
RDD

DEC
BNE
JMP

$400, 28SST3+12
#40, 3855T4+10
#1400, 385ST5+6
28STMPI

S$
Jusste

; NEXT TRACK FOR HERDER
NEXT TRACK FOR DRTA
INEXT TRACK FOR COMMAND

; COUNT 19 TRACKS
: JUMP BACK

SEG 0094
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CZRJJB.

3939
3940
394]
3942
3943
3944

P11

031436
031444
031450

031526
031534

031540

031560

10-NOV-77

012737
005037
005037

005737
001404

012737
000403

012737

005237
00Se37
005237
005337
00131e

CTRLRE2 MARCYI1l 30(1046)
T36

11:20

004636

001001

000401

031550

001200

001200

——
0nLr

18:

29$:

38:

EO8

10-NOV-77 13:16 PRGE 95
HERD SELECTION TEST ERR & TRE

:ggg 8P 50 INITIALIZE TEST FROM CYLINDER 0, TRACK O,
AoV $10000,3u18+10 ;CYLINOER HEARDER DATA
CLR an2s+10 : DATA
CLR o838+y4 : CYLINDER COMMAND RHCA

;#THIS IS TO GET THE HERDS TO CYLINDER ZERO

;#THE DRIVE TYPE IS CHECKED QND THE APPROPRIATE MAX.
:#CYLINDER DIFFERENCE IS SET U

TST JURPOE ; TEST FOR RPO& DRIVE

BEQ 148 TREAT UNIT AS AN RPO4
: TRERT AS AN RPOB

MOV #513. ,J88TMP] ;513 CYLINDERS

BR 158 : CONTINUE

MOV %257, ,J88TMP] ;257 _CYL INDERS

:CONTINUE WITH TEST
;#FILL WRITE FROM BUFFER WITH HERDER
;#FILL WRITE FROM BUFFER WITH DATA

;#THE WRITE HERDER AND DATR COMMAND WILL BE LORDED

: *ONE REVOLUTION = 16670 MICRO SECONDS, ONE SECTOR = 780
:#MICRO SECONDS, ONE SEEK = 7000 MICRO’ SECONDS.

:#MAX TIME = 1 REVOLUTION + 1 SEEK + 2 SECTORS

:#MIN TIME = 1 SECTOR

: #NOW ONE SECTOR WRITE IS COMPLETE. CHANGES WILL Bt MARDE
:#FOR_THE NEXT SECTOR, THEN THE ABOVE WILL BE REPERTED

‘®UNTIL CYLINDER 256.-512. 1S REACHED
tNC dn18+10 CYLINDER HEADER DATA
INC 9828+10 ‘DATA
INC S83%+4 CYLIHDER COMMAND (RHCA)
DEC STMPL : COUNT DOWN FOR 256.-512. CYLINDERS

BNE 18 :0C NEXT WRITE IF 266.-512. NOT DONE

; #NOW ALL 256./S12. CYLINDERS HRVE CYLINDER NUMBER WRITTEN
: #AS DARTA ON SECTOR O, TRACK O. NOW A RECALIBRATE, FOL.OLWED

SEG C09S
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CZRIIB.PLI 10-NOV-77 11:20 DIFFERENCE LINES SEG 009&
3995 . #BY READ MEADER AND DATA, THEN A CHECK WILL BE _DONE ON
gggg :#CYLINDER 0,1,2,4,8,16,32,64, 128,256,512, AND O
3998 031704 013737 031734 001110 MOV 284S, I8SLPERR  ;LOOP ON ERROR
3998 Q031712 005037 001200 CLR 283THP] :CYLINDER COUNTER
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4000

388§ . #INITIALIZE, RECALIBRATE, AND READ CYLINDERS

4003 #SETUP FOR CYLINDER O

4009 031716 012737 010000 032016 fiov oooo 3858+10 ;CYLINDER HERDER (DRTA)

400S 031724 005037 032036 CLR 68+10 :DATA

4006 031730 005037 032044 CLR an7s+q ! CYLINDER COMMAND (RHCA

4007 031739 4$:

4008

4009

4010

4011

38§§ . #CLEAR READ INTO BUFFER WITH ALL ONES

4014 . #FILL WRITE FROM BUFFER WITH EXPECTED HERDER

4015 032006 5$:

:8%9 032026 68:

4018 :#FILL READ HEADER AND DATA COMMAND

4019 032040 78:

4029

4021

402¢e

4023 . ¥ONE SECTOR = 760 MICRO SECONDS, ONE REVOLUTION =

4024 ' 216670 MICRO SECONDS, MAX SEEK = 52000 MICRO SECONDS

4825 {#MAX TIME = ONE REV + 1 SEEK + 1 SECTOR

4026 :#MIN TIME = 1 SECTOR

4027

v

:839 . CHECK RERD WORDS RS ALL RERD COMMANDS HAVE BEEN CHECKED

3833 . #(DATA ERRORS MAY IMPLY "IMPLIED SEEK" ERRORS)

4034

4035 )

4036 032146 104070 8%: ERROR 70 :READ HEADER AND DATA ERROR

:ggg 03215C 000207 RTS PC !DATA GIVES EXPECTED CYLINDER

4039 . #NOW ONE CYLINDER MRS BEEN CHECKED. CHANGES WILL BE MADE

4040 '#TO READ THE NEXT CYLINDER AND THE ABOVE SECTOR READ WILL BE

:83% lREPEQTED

4043 032152 005737 001200 35: 15T 88 THP! .15 IT ZERO ?

4044 032156 001003 BNE 108 !BRANCH IF NOT ZERO

404s 032160 005237 001200 INC nSTMPI :ADD ONE IF = O

38:9 032164 000416 BR 118 :PUT ONE IN CYLINDER

4048 032166 005737 00436 108: TST J¥RPO6  ; TEST FOR RP06 DRIVE

4049 032172 001404 BEG 168 TREAT UNIT RS AN RPOM

:8?? ‘TRERT RS AN RPOB

4052 032174 022737 001000 001200 CHMP #512.,388TMP1 ;1S IT PASSED 512 CYLINDERS YET °

40E3 032202 000403 BR 17§ : CONTINUE

40E4 (32204 022737 000400 001200 16%: cHP $256.,a88TMP1 IS IT PASSED 256 CYLINDERS YET °

<0Ec (CZ2Zi2 17§ : CONTINUE



HO8

CZRJJBO., RPOY.6.6 FCTNL CTRLR2 MACY11 30(1046) 10-NOV-77 13:16 PAGE 98

CZRJJIB.PL1 10-NOV-77 11:20 137 DIFFERENCE LINES SEC 0098
V)
w8§9 D32212 1012l BLOS 12% :YES, SO GO TO ZERO
40S8 032214 063737 001200 001200 RDD J9STMPI, -srnp DSUELE THE YLANBE
Y 13737 i 032036 118%: MOV g ngpx 3«1 K Y INDER RD sss THE DWTA
H 74 n?v s§TMP1 - ( ?ET CYE ngs
4061 71 1 gls sFMT22, LSP) NCLUD MRT
4062 032240 012637 032016 MOV (SP)+.9858+10  ;HERDER DARTA (CYLINDER‘
4063 032244 013737 001200 032044 MOV ausrnﬁx 3878+4  ;CYLINDER COMMAND (RHCRA)
:822 032282 000137 031734 IMP Jnd 'RETURN TO RECALIBRATE
4066 032256 005737 004636 12%: TST S8RPOE ;TEST FOR Rpos DRIVE
4067 032262 001405 BEG 18% : TREAT UNIT AS AN RPOY
:ggg :TREAT RS AN RPOB
4070 032264 (22737 002000 001200 CMP 21024.,388THP| sxe DONE YET 7
4071 032272 00142. BEQ 13¢ PQUT —mmmmmmmmmmm e mem e ,
4072 032274 00040+ BR 198 : CONTINUE
4073 032276 022737 001000 001200 18%: CMP 8512.,388TMP1 as; DONE YET 7
4074 032304 00I41M BEQ 13§ OUY ————mmcmmmm e ,
:8;2 032306 19%:; :CONTINUE
4077 032306 063737 001200 001200 ADD 24STMP1 . 288TMP1 ;DOUBLE THE CYL INDER
4078 032314 012737 010000 032016 MOV #10000,a858+10 CYLINDER HEADER DATA
4079 (032322 005037 032036 CLR anes+10 :DATA
4080 032326 005037 0320494 CLR AN7§+4 :CYLINDER COMMAND (RHCA)
4081 032332 000I37 031734 IMP Je4s *RETURN TO THE RECALIBRRTE

<082 03233 138: ;END OF TEST
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CIRIIB. PRI 0-NOV-T7 11:20 DIFFERENCE LINES SES 0099
4084
4085 032346 012737 000000 17777 MOV %0, PS :REINSTATE PS T0 O
4086 032434 013746 004616 MOV Js0NIT, -(SP) :GET REARDY TO TYPE UNIT NUMBER
4087 032440 104405 TYPDS
4088 032454 013746 001112 MOV J8SERTTL,-(SP) ;GET READY TO TYPE NUMBER OF ERRCRS
4089 032460 10440S TYPDS
4090 032462 005037 001112 CLR JESERTTL :CLEAR TOTAL NUMBER OF ERRORS
4091 032466 005037 001102 CLR J8STSTNM :CLEAR TEST NUMBER
4032 032472 005737 004626 TST Q8SELECT :STARTING FROM 200 7
4093 032476 0014i3 BEQ 33 'TEST NEXT DRIVE IF SO
3832 :CONTINUE TESTING THIS GNE IF NG
4096 032500 005237 001100 INC JuSPASS : INCRERSE PASS COUNT
4097 032504 104401 032675 TYPE SENDMG :TYPE END PASS #
4098 032510 013746 001100 MOV J¥SPASS, ~(SP)  GET PASS NO.
4099 032514 10440S TYPDS STYPE IT OUT
4100 032516 104401 032672 TYPE SENULL
3%85 032622 000137 007714 IMP duTSTY sJUMP TEST § —=ww—m—mmemmem e,
4103 032526 012737 177777 040742 38%: MOV #-1, JWPRITEM :CLEAR PREVIOUS ITEM NUMBER
4104 032534 005337 004620 DEC JeNOUNITS :NO. OF UNITS PRESENT DECREMENTED
4105 032540 001413 BEQ SEOP :BRANCH IF QLL onxvss COMPLETE
4106 032542 013700 004616 MOV JMUNIT,RO SUNIT UNDER TEST
4107 0326546 012701 004S76 MOV SUNITS RI : TRBLE
4108 022100 18: CMP (R1)+,R0 ;1S THIS UNIT JUST TESTED °
4109 032554 0GI40! BEQ 2$ :CONTINUE IF YES
4110 032556 000775 BR 1S : INCREMENT IF NO
4111 032560 011137 004616 2%: MOV (R1) QUNIT s THIS IS NEXT UNIT
:Hg 032564 000137 007714 JMP J8TSTY :TEST THE NEXT DRIVE --------c-ooouo-
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CZRIJB. P11 10-NOV-77 11:20 END OF PASS ROUTINE SEG 0101l
4123
Yle4
4128 ; THIS FILLS MEMORY WITH GIVEN DARTA
4126 :USED CHIEFLY FOR HERDER INFORMATION
4127 ;CALL IS
4128 H JSR RO, d#FLHERD ;FILL HERDER
41239 ; LOC :LOCATION WHERE SAVED
4130 ; XN :NUMBER OF WORDS
4131 : XD1 :DATA REPEATED XN TIMES
4132 ; XDe :DATA REPERTED XN TIMES
4133 :
4134 ,
4135 ;
4136
4137 032712 FLHERD:
4138 032716 012001 MOV (RO)+,R! :R1 HAS ADDRESS OF WHERE TO SAVE
:iag 032720 012002 MOV (RO)+.R2 ‘R2 HAS NUMBER OF WORDS
4141 ; ¥NOW FILL DATA
4143 032722 01202} 18: MOV (RO)+, (R1)+ ;SAVE DATA
4144 032724 005302 DEC R2 :DECREMENT COUNT
4145 Q032726 001375 BNE 18 BRQNCH IF INCOMPLETE
4146 032734 000200 RTS RO
4147
4148
4149
4150 : THIS CLERRS ANY BLOCK OF MEMORY.
FILLING IT WITH RANY DATA
PCALL IS

gSR RO, aICLRRan

N :NUMBER OF WORDS

D DQTQ TO BE FILLED

R1 WILL HAVE STARTING ADDRESS OF BLOCK TO BE FILLED
;Re WILL HAVE NUMBER OF WORDS
;R3 WILL HAVE DARTA

’
’
.
’
.
'
’
’
’

oo oo ninnIINUIL

0O NN L W= OO0 N LW O DO NN LW
o
W
n
q
n
o

032736 CLAREA:
032744 012001 MOV (RO)+,R] ; FROM
032746 013602 MOV (RO)+.R2 : NUMBER
012003 MOV (RO)+'R3 :DATA
032752 010321 1$: MOV R3, (R1)+ :MOVE DATA
032764 005302 DEC R2 : COUNT
03275 001375 BNE 18 :BRANCH IF NOT COMPLETE
032766 500200 RTS RO :RETURN TO MARIN PROGRAM

; THIS 1S A SUBROUTINE TO FILL SAVED REGISTER LOCATION
:HIEE ?éVEN VALJE

P PP adigai g of o g 4 il F O o o S O o o B o o o
[ S S N N Ny iy Ny N N N S SR U R

NN NNNNNNNNNOOT O
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SZRIIB.PILI 10-NOV-77 11:20 END OF PASS ROUTINE SEG 0102
4179 : JSR RO, I8FILLRE
4180 : RHXX REGISTER NAME
4181 ; D .D
4182 :
4183
4184 032770 FILLRE:
4185 (032774 (012001 MOV (R0)+,R1 ;RDDRESS OF ADDRESS Of REGISTER
4186 032776 012002 MOV (R0)¢ Ra ,0
4187 033000 162701 00el17e SuB SRHW OFSET
4188 033004 Q010261 004S!2 MOV R2, SQOERE(RIJ DQTR IS MOVED IN
:igg 033014 006200 RTS RG’ RETURN TC MRIN PROGRAM
4181
4192
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CZRJJB.PLI 10~-NQvV-77 11:20 END OF PRSS ROUTINE SEG 0103
4193 ; THIS ?UBROUTINE SETS UP FOR SEARRCH
H194 ;CALL IS
419S ; JSR RO, d#SRCH ER
41 : sCYLIN
ngs ; .BYTE g ;gEE*OB
:}gg ;.BYTE 7T s TRRCK
4200 033016 012077 147170 SRCH: MOV (RO)+,dRHCA ;SET DESIRED CYL INDER ADDRESS
4201 033022 012077 147156 MOV (RO)+’ JRHDST :SET DESIRED SECTOR/TRACK ADDRESS
4202 033026 013777 002334 147144 MOV QOSERéH JRHCSL ;GET RERDY FOR SEARCH
4203 sWITH 30 IN RHCSI
4204 033034 000200 RTS RO
4205
4206
4207
4208
4209
4210
4211
42le ; THIS SUBROUTINE SETS UP FOR SEEK COMMANDS
4213 ;CALL IS
4214 ; JSR RO, 9#SEEKCY
4215 : C ; CYLINDER
e =
4216 033036 012077 147150 SEEKCY: MOV {RO)+, JRHCA ; SET DES;REO CYL INDER RDDRESS
4219 033042 013777 002352 147130 MOV J8SEELOM M, 3RHCS ] MOV INTYO RHCSI
Y220 03305C 00020C RTS RO RETURN TO MQIN PROGRAM
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0, RPO4-5,.6 FCTNL CTRLR2 MRCY!1l 30(10H6) 8V ;75 13:16 PRGE 104

10-N
P11 10-NOV-77 11:20 END OF PASS R SEG 0104

;THEE ?EBROUTINE SETS UP FOR OFFSET COMMANDS

H JSR RO, a#OFSET
; 0 ;MICRO INCHES OFFSET
033052 0S2077 147132 OFSET: BIS (RO) +, RHOF ; SET OFFS$T REGISTER
033056 013777 002354 147114 MOV GOOFSQTC JRHCS1 :MOV14 INTO Sl
033064 000200 RTS RO IRETURN TO HRIN PROGRAM
013701 Q02200 CLDISK: MOV J8RHCS1,R1 ;R1 WILL BE CONTROL AND STATUSI
033072 013702 002176 MOV J8RHCSZ,Re ;R2 WILL BE CONTROL AND STATUSZ
033076 013703 002e2ee MOV J#RHDS1 ,R3 :R3 WILL BE DISK STATUS REGISTER!
033102 013704 002202 MOV d8#RHERIL ,RY ;R4 WILL BE ERROR REGISTER #!
033106 012712 000040 MOV 8CLR &R2 ;CLEAR ALL REG.
033112 013712 004616 MOV QuUNY T, JR2 ;REINSTATE UNIT NO.
033116 00S011 CLR aRl :CLEAR FUNCTION BITS
033120 000207 RTS PC
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10-NOV-77 11:20

CZRJJB

4241
4242
4243
ot
4245
4246
YU
4248
4249

P11

033144
033146

033158e
033160

033170
033174

033176
033202

033224

033226
03323e

000000

011637
162737
011346
052716
000406

011637
162737
011346

011146
042716
022726

001403
011137
104062

042716
022726
001504
011337
104061

000207

062716
naQ20~

033122
000004

000100

173577
004200

oolilee

102000
010700

001lee

000G0e

033122

033122

END OF PRSS ROUTINE

: THIS CHECKS DEVICE AVAILABLE (DVR) AND READY (RDY) IN RHCSI
:AND CHECKS MEDIUM ON LINE (MOL), OEVICE PRESENT (DPR}, DEVICE RERDY (DRY) IN RHOSI

:IT MAY CHECK VOLUME VALID (VV) IN RHDS1, DEPENDING ON ENTRY POINT

PCJSR: O :PC OF JSR
CHECK: MOV (SP), 38PCJSR :SAVE PC OF JSR+4
SuB s, JbPCJISR :GET PC OF ISR
MOV RS, -(SP) :GET RHDS1
BIS avV' (SP) :DONT CHECK Vv BIT
BR CHELKC :GOTO COMMON CHECK ROUTINE
CHECKT: MOV (SP), asPCJSR :SAVE PC OF JSR+4
SUB #4 . AbPCISR :GET PC OF JSR
MOV JR3, -(SP) :GET RHDS] & DO VV CHECK AT 3%
CHECKC: MOV 3R1,-(SP) :GET CS!
BIC 8173577 (SP) :CLEAR UNWANTED BITS
CMP #DOVAIRDY, (SP)+ :RHCS] SHOULD HAVE DEVICE AVAILABLE
:AND BE RERDY
BEQ 3s :BRANCH IF GOOD
MOV SR1, 38SBDADR "BARD DARTA REGISTER (RHCS1)
ERROR 62 'RHCS1 DID NOT HWAVE DEVICE
,nvnanaLs RIGHT AT THE START
:ALL OTHER BITS SHOULD BE O
3%: BIC SATAILBT, (SP)  :CLEAR UNWANTED BITS
CMP sMOL 1DPRIDRYIVV, {SP)+ :RHDS1 SHOULD HAVE THESE SET
BEQ 78 .BRANCH IF GOOD
MOV JR3, 38SBDADR :BAD DATA IN REGISTER (RHDS!)
ERROR b1l 'RHDS1 HAS SOME BITS OTHER
:THAN MOL, DRY, DPR,VV SET
‘aLL OTHER BITS SHOULD BE O
RTS PC {RETURN TO TEST AND HALT
7% app 85, (5F) :ADJUST STACK TO JUMP OVER HALT IN TEST
RTS PC "RETURN TO TEST AND CONTINUE

SEG Cl0S
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CZRIJIB. P11 10-NOV-77 11:20 END OF PASS ROUTINE SEG 0106
1583
H lTHIS 1S A SUBROUTINE TO SAVE REGISTERS
428% *IN TH ngésren TABLE TO ANY LOCATION
4 s#THE C
428 % JSK RO J8SAVER
4288 L ¥ F ; FROM
4289 ;. T 70
4230 N 'NUMBER OF WORDS SAVED
429] ;r MUST ALWAYS 8E RHCS!
:gg&a lT MUST ALWARYS BE SAVRE
4o94 (033234 SAVER:
4295 033242 012001 MOV (R8)+,R1 : FROM
4296 033244 gxeooa MOV (RO)+ R2 ,TO
4297 033246 012003 MOV (RO)+'R3 : NUMBER
4298 033250 013122 18: MOV A(R1)E, (R2)+ snvs REGISTER CONTENTS
4299 033252 005303 DEC R3 : COUNT
4300 033284 001375 BNE 13 !BRANCH IF NOT DONE
4301 033264 000200 RTS RO
4302
4303
4304
4305
4306
4307
4308
4309
4310
4311
4312
4313
4214
4315
4316
4317 -WHEN AN EVENT IS TO BE TIHED THE RPO4 VECTORS TO “TIME 1"
4318 :PRIOR]TY OF PROCESS OR IS 4
4319 'PRIORITY OF TRRPS MUST BE &
4320 !PRIORITY OF RPO4 INTERRUPTS IS 7
il -
4323 033255 005077 146752 TIMELl: CLR PCLCSR STOP THE CLOCK
B G AU LEIR g e DY BRETTRAMAIT ASTOME OO
qSSE 833382 8177 7 146734 Soussa MOV RHLA" S F%NQLR ET LOOK AHERD
:ggg 033314 000002 RTI RETURN T0 WRIT P OR WAIT.T
4329
4330
4331 . THIS IS A WAIT LOOP WHEN AN EVENT IS TO BE TIMED
4332 TH CALL IS
4333 : WaT
4334 : A : ABSOLUTE nscxsysn ADDRESS
433¢ : B !BIT WAITED FOR
4336 T "TIME ALLOWED GIVEN IN 10 MICROSEC
4337 : ¢ : TOLERANCE PLUS.MINUS IN 10 MICROSEC
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CZRIJB. P11 10-NOV-77 11:20 END OF PRSS ROUTINE SEQ 0107
4339 :R1-WILL HAVE TIME ALLOWED IN 10 MICRO SECONDS
4340 :R2-WILL HAVE TOLERANCE PLUS/MINUS IN 10 MICRO SECON
4341 'MINIMUM TIME THAT CAN BE MEASURED IS ABOUT 12 MICRO SECONDS
:g:g :FOR THE SLOWEST PROCESSOR
4344 033316 000000 WAITPC: O sWAT PC
4345 (033320 000000 WAITRE: O :WAIT ON REGISTER ADDRESS
4346 033322 000000 WAITBT: O ‘WAIT ON BIT
4347 033324 000000 WAITTM: O ;WAITED TIME
4348 033326 005037 033324 WAIT.P: CLR SUNAITTM :CLEAR WAITED TIME
4349 033332 0058077 146710 CLR SPCLBUF ;CLEAR COUNT SET BUFFER
4350 03333 012777 000021 146700 MOV 8GOTBITY 9PCLCSR :COUNT UP, 100 KHZ, START CLOCK
43S] 033354 016600 000010 MOV 10(SP), R0 :RO HRS ADORESS OF NEXT LOCATION
4352 033360 010037 033316 MOV RO, IsWAITPC INOW WAITPC HAS WAT PC + 2
4353 033364 162737 000002 033316 cUB 82’ ISWAITPC :WAT PC IS IN WRITPC
4354 033372 013037 033320 MOV S(RO)+ SMWAITRE :WAIT ON REGISTER RDDRESS
4355 (033376 012037 033322 MOV (RO)+,98WRITBT :uWAIT ON BITY
4356 (033402 012001 MOV (R0)+,R1 ;R1 HAS TIME IN 10 MSEC
4357 033404 012002 MOV (RO)+.R2 :R2 HAS TOLERANCE IN 10 MSEC
:ggg 033406 010066 000010 MOV RO, 1otsp) :RESTORE RETURN ON STACK
332? : #THIS SECTION WARITS FOR BIT, THROUGH TWO COUNT DOWNS
4362 033412 013703 033564 MOV I8 TIMCNT,R3 R3 IS A TEMPORARY COUNTER
4363 033416 033777 033322 177674 1%: BIT SSWAITBT, JUATTRE' .15 REQUIRED BIT THERE
4364 033424 001025 BNE 4$ é RANCH IF YES
4365 033426 005303 DEC R3 :COUNT IF REQUIRED BIT NOT THERE
4366 033430 001372 BNE 13
4367 033432 013703 033%64 MOV J8TIMCNT ,R3 : TEMPORARY COUNTER
4368 033436 033777 033322 177654 2%: BIT JEWAITBT, AWAITRE . IS REQUIRED BIT THERE
4369 033444 D01015 BNE ys énnnc If YES
4370 03344 0D0S303 DEC R3 :COUNT IF REQUIRED BIT NOT THERE
4371 033450 001372 BNE 2%
4372 033452 017737 177e42 001126 MOV JWAITRE . 38SBODAT :REGISTER CONTENTS FOR TYPEOUT
4373 033460 032777 000100 146512 BIT s1E, 9RHLS] -0I0 ANY INTERRUPT OCCUR
4379 033466 001402 BE 38 :BRANCH IF YES
4375 033470 104001 ERROR 1 npoq DID NOT INTERRUPT
4376 033472 000427 BR 23
3335 033474 104002 33: ERROR 2 RPOH ¥NT§BRRSTED BUT WAITED
ra
4379 EVEN RFTER TWO counr DOWNS
4380 SFROM 177777 10 O
:ggé 033476 5O042S BR 7$ :0UT
4383 ¥NOW TIME AND TOLERANCE WILL BE CHECKED
4384 033500 017737 177614 001126 4%: tov AWAITRE , a#SBODAT :REGISTER CONTENTS FOR TYPEOUT
43gs 033506 032777 000100 146464 BIT #1E, aRALS] :0I0 ANY INTERRUPT OCCUR
4386 033514 001402 BEG 5§ :BRANCH IF YES
4387 033€1e 104003 ERROR 3 : INTERRUPT DID NOT OCCUR EVEN
4388 *AFTER ONE BNE AND ONE MOV
4389 {OF THE WAITED ON BIT SETTING
4390 033520 000414 BR 4 s OUT
4391 033522 160201 5§ : SUB R2,RI] *R1 NOW HRS LOWER LIMIT OF TIME
4392 033624 023700 033324 CMF JUWAITTM R ‘FOR GOOD RESULTS, WAITTM
4393 :MUST BE GREATER OR EQUAL

4294 ; TORI
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CZRIJB.PILI 10-NOV-77 11:20 END OF PARSS ROUTINE
4395 033530 103002 BHIS 6% :BRANCH IF GOOD
4396 033832 104004 ERROR  d 'BIT DID OCCUR BUT TIME
4397 ! TAKEN 1S BELOW LOWER LIMIT
:ggg 033534 000406 BR 7% s ouT
4400 033536 060202 6%: RDD R2, na OOUBLE TOLERANCE
w401 033540 060201 ADD R2.R ‘R1 NOW HAS UPPER LIMIT OF TIME
4402 033542 020137 033324 CMP R a:uqxrrn ron GOOD RESULTS, WAITTM
4403 'MUST BE LESS OR EQUAL TO Rl
Y404 033546 103001 BHIS 4 :BRANCH IF GOOD
440s 033550 104004 ERROR M ‘BIT DID OCCUR BUT TIME TAKEN
4496 *1S ABOVE UPPER LIMIT
4407 033552 78
:383 033562 000002 RTI :RETURN TO MAIN TEST
4410
M4l
“Y4l2
4413
N4y
4415 . THIS IS A WAIT LOOP WHEN NO P-CLOCK IS AVAILABLE
416 !NO TIMING IS DONE
4417 *CALL I
4418 : WAT
4419 : A : ABSOLUTE REGISTER ADDRESS
4420 : B :BIT WRITED FOR
4421 ; TA *TIME-NOT USED HERE
Y4422 , 10 'TIME-NOT USED HERE
::ga :R3-1IS A TEMPORARY COUNTER
4425 033564 177777 TIMCNT: 177777 : COUNT FOR WRIT LOOP
::S; 033566 00002% RPTCTR: 25 ! COUNT FOR INTERRUPT WRIT (11,70 CPU!
4428
::gg 033570 WAIT.T:
443] 033574 016600 000004 MOV 4(SP),R0O :RO_HRS RADDRESS OF NEXT LOCATION
4432 (033600 010037 033316 MOV Ro,aoanxrpc TWAT PC +2 IS IN WAITPC
4433 033604 162737 000002 033316 suB 82 IBWRITPC :WAT PC IS IN 1 PC
4434 033612 013037 033320 MOV J(R0)+,a8WAITRE ;WAIT ON Rscxsren ADDRESS
4435 033616 012037 033322 MOV (R0)+,bnunrrer *WAIT ON BIT
4436 033622 0220620 CHP (RO)+. (RO)+ !DUMP NEXT TWO WORDS-TA
::gg 033624 010066 000004 MOV RO,4(SP) 'RESTORE RETURN ON srnck
::33 : #THIS HAS THE TWO COUNT DOWNS FROM 177777
Y441 033630 013703 033564 MOV 28TIMCNT,R3 :R3 HRS TEMPORARY COUNT
4442 033639 033777 033322 177456 1§: BIT aounxveT *JWAITRE' :1S REQUIRED BIT THERE ?
4443 (033642 001025 BNE c HECK FOR THE INTERRUP
a4y 033644 0053063 DEC R3 : COUNT IF REQUIRED BIT NOT THERE
4445 033646 001372 BNE 18
Y446 033650 013703 033564 MOV DETIMCNT,R3 : SECOND COUNT DOWN FROM 177777
4447 033654 033777 033322 177436 2%: BIT J8WAITBT AWAITRE ;IS REQUIRED BIT THERE ?
4448 033662 001015 BNE 4§ 6 HECK FOR INTERRUPT
4443 (033664 005303 OEC R3 :COUNT IF REQUIRED BIT NOT THERE

4c0 023ekk 001272 BNE 2%

SEG Cio8
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4451
4452
4453
448Y
4455
4456
4457
4458
4459
4460
4461
N462
4463
4464
H44€S
4466
Y467
4468
4469
4470
4471
4472
4473
4474
447S
4476
Y477
4478
4479
4480
4481
4482
4483
4484
4485

033670
033676
033704
033706
033710

033712

033714

033744

033746

033750
0337€4

10-NOV-77 11:20

Q17737
032777
001402

104001
000417
104002

00041S

104003

000400

000002

177424 001126
CO0100 146274

033566

000100 146244
177356 001126

FOS
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END OF PARSS ROUTINE

3%:

49
% ¥

MOV
BIT
BEG
ERROR
BR

ERROR

BR

SWAITRE, d%SBDDRT REGISTER CONTENTS FOR TYPECUT

#1E, IRHES] ,bx ANY INTERRUPT OCCUR ?
33 annncu IF YES
1 sRPOM DID NOT INTERRUPT
:BIT DID NOT OCCUR
X3 ) e )
2 :RPOY INTERRUPTED BUT

WAITED ON BIT DID NOT OCCUR
'EVEN AFTER TWO COUNT DOWNS
'FROM 177777 10 0

5% POUT =mmmmmmmmmmmmmm oo )

;#BIT DID SET SO CHECK IF INTERRUPT OCCURRED

; #THE AMOUNT OF TIME ALLOWED CRAN BE CHRNGED BY ALTERING LOCATION
; #”RPTCTR™ RBOVE

MoV
DEC
BNE

BIT
BEQ
MoV
ERROR

BR

cs:

RTI

J#RPTCTR,R3 ;LOAD _COUNTER WITH COUNT
R3 :COUNT DOWN_ONE

(33 3 :DO AGAIN IF NOT ZERO YET
81E,JRHCSI ;DID ANY INTERRUPT OCCUR 7
3 ) iBRANCH IF YES

: INTERRUPT DID NOT OCCUR
"EVEN ARFTER ONE BNE OF
:THE WAITED ON BIT OCCURING
c$ 1T R )

gHRITRE 28$BODAT’ REGISTER CONTENTS FOR TYPEOUT

;RETURN 70 MRIN TEST

SEG 0109
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4486
4487
4488
4489
4490
449]
4492
4493
449y
4495
4436
4497
4498
4499
4S00
4501
4502

033756
033762
033764
033766
033772
033774

034020

034022
034032
034034
034036
034040

034042
D34044

034062

€
1

.6 FCTNL CTRLR2 MACYIl 30(1046) 10-NOV-77
END OF PARSS ROUTINE

0-NOV-77 11:20

GO9
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; THIS CHANGES REGISTER SAVED VALUE

,CQLL 1s

; RO, 98CHREG

; :REGISTER TO BE CHANGED

: N :NUMBER OF BITS TO BE CHANGED

: NEN 'NEW VALUE OF BIT MUST BE O ORI

; POSITION OF BIT TO BE CHANGED

:NEW AND P WILL BE REPEATED N NUMBER OF TIMES

CHREG:
012001 MOV (RO)+,RI :R1 HAS ADDRESS OF ADDRESS OF REGISTER
012002 MOV (RO)+.R2 'R2 HARS NUMBER OF CHANGES
162701 002172 SUB sRHIC | R1 :R1 HAS OFSET Of REQUIRED REGISTER
005720 18: TST (RO)+ ;1S R BIC OR A BIS_TO BE DONE
001403 BEQ 2$ :BRANCH IF A BIC 1S REQUIRED
052061 004512 BIS (RO)+, snvens<nx) ssr REQUIRED BIT
00402 BR 33 RANCH TO DECREMENT COUNT
042061 004512 2s: BIC (RO} +, SAVERE (R1) ' :CLEAR REQUIRED BIT
005302 38: DEC Re bs REMENT NUMBER OF CHANGES
001367 BNE 15 'BRANCH IF NOT COMPLETE
000200 RTS RO :RETURN TO MRIN PROGRAM

:THIS FILLS A BLOCK WITH INCREMENTAL DATA

JCALL 15

: JS RO, asFILL

: F ; FROM

: N 'NUMBER OF WORDS

: S :STARTING VALUE OF DATA

: 1 *INCREMENT DATA BY

FILL:
012001 MOV (RQ)+,R1 :R]1 HAS RADDRESS WHERE DATA IS TJ GO
012002 MOV (R0)+.R2 !R2 HAS NUMBER OF WORDS TO BE FILLED
012003 MOV (RO)+.R3 'STARTING VALUE OF DATA
012004 MOV (RO)+. R4 ‘RY HRS INCREMENT

¥NOW DATA WILL BE FILLED

010321 18: fov R3, (R1)+ ;FILL DATA
060403 ADD R4’ R3 *GET NEXT VALUE OF DATA
005302 DEC R2 :DECREMENT COUNT
001374 BNE 18 :BRANCH IF ALL NOT DONE
000200 RTS RO 'RETURN TO MAIN PROGRAM

;: THIS IS
:GOOD DATA

A SUBROUTINE TO COMPARE REGISTERS

1S ALREADY SAVED IM 'SAVERE'®

SEG 0110
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4G4

M
4544
454

4oy

838
4548
4549
4550
45861
4552
4553
NG5y
4555
45EG
4567
4558
4559
4560
4561
4562
4553
4564
4585
4566
4567
uge8
45£9
4570
4571
457e
4573
4574
4575
4576
4577
4578
*C "’g
4E80
<E81

034064
034076
034100
034102
034104
034106

034110
Q34114
034122

034126

10-NOV-77 11:20

237

OO0 00000

[l & B ST ST SY Sy Y
nwE »gmmm
(o ]
£

£ L L—Tuly
—
W
~

(@] 0000008
nN Qrr-r—0On

005303
0313Se

00Ce200
aisleials)

035010
004537
177?276

000002

00llg4
001 E
002172

144754
1771727
000200

002301

004s00

HO9

10-NOV-77 13:16 PAGE 111

END OF PRSS ROUTINE
TEST ?ﬂTQ IS IN THE REGISTERS

JSR RO, d8COMREG

RACET

RG
om RETURN WITH ERROR '$GDDART’ Hhs cgoo
: "REGRDR’ HAS REGISTER RDDRESS

QBBEBQ 8F RDDRESS TEST DATR
URN FOR ERROR

2R GOOD _COMPARISON

DRT *$SBODAT’ HAS BRD DATA

COMREG:
MOV (RO)+,R1 :R1 MAS ADDRESS OF GOOD DATA
MOV (RO)+ R2 :R2 HAS RDDRESS OF ADDRESS OF TEST DATA
MOV (RO)+ . R3 ‘R3 HAS NUMBER OF WORDS
MOV (RO)+'RY 'RY MAS RETURN FOR ERROR
MOV (RO), RO :RO HAS RETURN ON NO ERROR
. ¥NOW SAVE REGISTERS
Ysr PC, 98PUTREG SAVE REGISTERS
MOvB a: nvgns+es acnsil nnxg prgn BYTE OF RHAS SAME
MOV R
#NOW conPnAEs WILL MRADE’
18: ADD RS : INCREMENT 70 INDEX
CMP (Rl)+ (R2)+ ‘COMPARE REGISTER CONTENTS
BEQ 28 'BRANCH IF GOOD
MOV -(R1),388GDDAT :SAVE GOOD DATA
MOV -(R2)  9#SBODAT :SAVE BAD DATA
MOV RHWC (RS), aoascnok -SAVE ADDRESS OF FAILING REGISTER
JSR PC, 9RY RETURN 10 MAIN PROGRAM
:T0 PRINT ERROR
CMP (R1)+,(R2)+ 'UNDO -(R1) AND -(R2) FOR ERRCRS
MOV JSWR, ~(SP) 'GET SWITCH SETTING
BIC #1C600, (SP) KEEP ON#Y suchn AND B
CMP #SW07, tSP)+ 8 DOWN
BEQ 33 : BRANCH our xr YES
2% : DEC R3 :ARE ALL COMPARES DONE
BNE 13 "BRANCH IF NOT COMPLETE
39%:
RTS RO :RETURN TO MAIN PROGRAM
4§ : LWORD O : TEMP STORAGE

SEG 0111
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034220
034222
034222
034226
034304
034310
034350
034354
034356
034610
034612
034616
034774
034776
035002
03500¢&

S 6
1

FCTN
0-NOV-7

000000

005037
012737
013746
104402
013746
104402
104401
104412
062716
012637
104412
012637
013746
000002

11:20

177776
127777
004504

001110
001223

000002
001108

001110
001106

002172
00cetH
000Ce2

040742

I09

L CTRLR2 MACY1l 30(1046) 10-NOv=-77 13:16 PAGE
7

END OF PASS ROUTINE

l1e

;HERE IS A DETRILED EXPLAINATION OF HOW THE LOOP ON ERROR WORKS.
:ON HITTING AN ERROR IF THE LOOP ON ERROR SWITCH IS SET, THE
;PROGRAM GOES BACK - USUALLY BRCK TO THE BEGINNING OF THE TEST.

;WHEN THIS OPERATOR SELECTQBLEBéchE EggP IS USED THEN THE POINT

: THE PROGRAM GOES BARCK 1

: THE RESTRICTIONS TO_THE POINT WHERE

THE PROGRAM CAN GO ARE: -

1. IT MUST BE WITHIN THE TEST UNDER CONSIDERATION

i2. LOCP ON ERROR SWITCH MUST BE SET

'3. THE ERROR MUST OCCUR WITHIN THE TEST UNDER CONSIDERATION

; IF_THE ERROR DOES NOT OCCUR WITHIN THE TEST UNDER CONSIDERRTION

: THE _PROGRAM WILL REVERT TO NORMAL OPERATION. HOWEVER, IF LOCP ON
STEST SWITCH IS SET AND THIS OPERATOR SELECTABLE SCOPE LOOP IS USED
:THEN THE PROGRAM WILL LOOP BACK 1O THE SELECTED POINT WHEN IT
COHES TO THE END OF THE TEST UNDER CONSIDERATION.

RFTER LOOPING FOR SOME TIME IF THE LOOP SWITCH IS PUT DOWN THEN

:NORMAL OPERATION WILL CONTINUE.

TESTAD: O

OPERSEL :
CLR PS
MOV J8PRITEM
MOV auTsTwn -(SP)
TYPOC
MOV J¥SLPERR, - (SP)
TYPOC
TYPE ,SCRLF
RDOCT
ADD 82, (SP)
MOV (SP)+, 38SLPADR
RDOCT
MOV (SP)+ 28SLPERR
ggg JuSLPADR, - (SP)

; FIRST ADDRESS OF TEST

; MAKE PROCESSOR STRTUS ZERO
:CLEAR PREVIOUS ITEM NUMBER
GET READY TO TYPE TEST

NUMBER
GET RERDY TO TYPE LOOP BACK PC

;GET LPADR

;GET LPERR

; #THIS SAVES THE CONTENTS OF ALL HRRDWARE REGISTERS
:#]N MEMORY LOCATIONS TAGED FROM “WC* TO “EC2"

:#THIS IS DONE SO THAT COMPARES ARE DONE NI'H SQVED LOCATIONS
:#AND NOT_THE REGISTERS THEMSELVES. THIS WILL MAKE

: #ERROR PRINTOUTS FOR GOOD AND BAD DATA ALWAYS DIFFRENT

PUTREG:

MOV SRHWC , RO : STARTING ADDRESS OF REGISTERS
MOV suC R : STARTING RDDRESS OF SAVING LOCATIONS
MOV sRHEC-RHWC+272, R7.NUMBER OF REG. INTO R2

SEG Olle
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CZRIJB. P11 10-NOV-77 11:20 END OF PRSS ROUTINE SEG 0113
4638 035032 Q13021 108: MOV Q(ROI+, (R1)+ ; SAVE HARDWARE REG.
4639 035034 00S30:2 DEC Re
4640 03503¢ 00137S g?g égs

4e41 035046 000207
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CZRIJB.P11 10-NOV-77 11:20 END OF PASS ROUTINE SEG 0114
442 :THIS 1S A DATA COMMAND SETUP SUBROUTINE
4643 i THE CALL IS
WE4Y , JSR RO, 2#RUN
4645 : : CYL INDER
4646 : BYTE S : SECTOR
4ey? {.BYTE 7 : TRACK
4648 ; -W *WORD COUNT
4649 : 8 ; BUS ADDRE SS
4650 ; BRI :BUS ADDRESS INHIBIT
4651 ; FMT22'ECI'HCI 'FMT22=1 =16 BIT WORDS
4652 ; ECI = ECC CORRECTION INWIBIT
4653 , HCI = HERDER COMPARE INKIBIT
4654 COM connnno ARDDRESS
4655 035050 012077 145136 RUN: MOV (RD)+, dRHCA : CYL INDER
4656 035054 012077 145124 MOV (RO)+ ., JRHDST ! DESIRED sscvonxrnncx
4657 035060 012077 145106 MOV (RO)+, RHWC : WWORD COUN
4658 035064 012077 145104 MOV (RO)+’ SRHBA : BUS noonsss
4659 035070 013746 004616 MOV INUNIY -(SP) :GET UNIT NO
4660 035074 052016 BIS (ROY+, LSP) :SET_BUS ADDRESS INHIBIT
4661 035076 012677 145074 MOV (SP)+, aRHCS2 ‘UNIT NO AND BRI TO RHCS2
4662 035102 012077 145102 MOV (RO)+ . ARHOF :FORMAT, ECC INHIBIT, HERDER
4663 : COMPARE , IF THERE
4664 035106 013077 145066 MOV 2(RO)+,aRHCS1  :COMMAND IN RHCS1
:ggg 035112 000200 RTS RO 'RETURN TO MARIN PROGRAM
4667
4668
4£63
4670 :THIS IS A SUBROQUTINE TO COMPARE TWO BLOCKS IN MEMORY
4671 !R1 HAS GOOD DATR BUFFER ADDRESS
4572 'R2 HAS TEST DATR BUFFER RDDRESS
4673 :RS HAS ADDRESS OF RETURN ON snnon
467Y 'R3 HAS NUMBER OF WORDS TO BE COMPARED
4675 R4 HAS ONE MORE THAN NUMBER OF uonos TO BE COMPARED
4676 :CALL 1S
4677 : JSR RO, 38COMPAR
4678 : G ADDRESS OF GOOD onrn
4E79 : T :ADDRESS OF TEST D
4680 : N :NUMBER OF WORDS T0 az COMPARED
4681 : RE *RETURN ON ERROR
4E82 : RG :RETURN ON NO ERROR
4653
4684
4685
4686 035114 COMPAR:
4687 035126 012001 MOV (RO)+,R1 : ADDRESS OF GOOD DATA BUFFER
4688 035130 012002 MOV (RO)+.R2 :ADDRESS OF TEST DATA BUFFER
4689 035132 012003 MOV (RO)+.R3 *NO OF WORDS TO BE COMPARED
4690 035134 012005 MOV (RO)+' RS :RETURN ON ERROR
4691 035136 011000 MOV (RO), RO :RETURN ON NO ERR
4692 035140 0102304 MOV R3, R4 :NO OF WORDS TO ee conpnnso
4693 03€142 005204 INC RY
4694 035144 010437 004502 18: MOV RY, 28ERWORD roa ERROR WORD NO
4p9c 035150 022122 CMP (R1,+, (R2)+ COMPARE GOOD WITH TEST DATA
4e9e 03E1S2 001417 BEQ 2% BRQNCH IF G00D
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4698 035164 014137 001124
4699 035160 014237 001126
4700 035164 160337 004502
4701 035170 004715

4702 03517

4703 035174 0177496 14374G
4704 035200 QY2716 177177
4705 035204 Q022726 000200

4707 035212 005303 2$
4708 035214 001353
4°09 035216 38:

4710 03523C 00020C

471! i
4712  #
4713

4714 035232 BRSECH:
4715 035312 013746 002200

4716 036316 104402

4717 035400 004737 03?7334

4718 035404 104wMl2

4719 (035406 012700 002170

4720 035412 012701 000026

4721 035416 012737 036222 000004

4722 03S4e4 021637 002200

4723 035430 001407

4724 035432 005776 000000

4725 035436 163716 002200

4726 035442 061620 es:

4727 035444 00S301

4728 035446 001375

4729 035450 18:

4730 035S14 013746 002166

4731 035520 104402

4732 035626 104412

4733 035630 012637 002166

4734 035700 013746 002200

4735 035704 104402

4736 035752 013746 002166
035756 104402

4738 036176 012746 00020C

4739 036202 104402

4740 036216 000137 004710

4741 036222

4742 036300 02262&

:;23 036302 000137 03S232

ADTIMO:

LOS

10-NOV=-77 13:16 PAGE

RTS R
THIS ROQUTINE W
RADDRESS FROM 1

MOV
TYPOC
JSR
RDOCT
MOV
MOV

END OF PRSS ROUTINE

-(R}),3%$GOORT
-(R2) , d#$B0DART
R3, 98ERWORD
PC RS :RETURN
(R1)+, (R&)+
JSWR, = (SP)
stCel0, (SP)
#5107, LSP) +
39
R3
19
0

IL

7670

S8RHCS1, -(SP)
PC, J8STKINT

$RHDB, RO
s22. Rl

sA0TIMO, Ss4
JSP, 38RACS1

18

J0(SP)
J8RHCS] , asSP
9SP, (ROS+

R1

2$

JSRPVEC, - (SP)
(SP)+, 38RPVEC
J8RHCS1, - (5P)
J8RPVEC, - (SP)
#RA, - (SP)
J¥BEGIN

(SP)+, (SP)+
J8BASECH

115

; GOOD DATA
;BAD DARTA
:ERROR WORD NO.

0 PRINT ERROR

sUNDO -(R1) AND -(R2) FOR ERRORS
:GET SWITCH SETTING

:KEEP ONLY SWITCH 7 AND B

;1S 7 SET AND 8 RESET

; BRANCH OUT IF YES

; COUNT
:BRANCH IF ALL NOT DEVICE
:RETURN TO MRIN PROGRAM

L ALLOW YHE CHANGE OF THE BASE
0 TO ANY TYPED VALUE

;:GET RERDY TO TYPE OLD BRASE
sINITIALIZE THE TTY KEYBORRD

;GET STARTING RDDRESS OF REGISTERS
; NUMBER OF REGISTERS

;SET UP_TRAP CRTCHER FOR TEST

; NEW RDDRESS

:NO, JUST OLD ONE RETYPED

;D0 _THE RDDRESS ACCESS

;GET THE ADDRESS OFFSET

;QND PLUG IT IN

;ONE LESS REGISTER TO DO

;BUT WE'RE NOT DONE YET!

:GET READY TO TYPE OLD VECTOR RDDRESS

—

;SETUP VECTOR RDDRESS

;00 IT OVER RGRIN

;RESTORE STRCK
;RAND DO THE QUERY ARGRIN!

SEQ 0115



MO9S

CZRIJBO, RPOM.S.6 FCTNL CTRLR2 MACYLl 30(1046) 10-NOV-?7 13:16 PRAGE 116

CZRIJIB. P11 10-NOV-77 11:20 END OF PRSS ROUTINE SEG 011k
479S 036306 RPVECT:
q7qg T 104;95 306 3572 ;YCOC RPVECT, RPVEC ;YPE FE°¢R25 4 VECTOR
47y 7 4357 " . C
:;zg 83b85 Basdde °° 11357 HRLT  RRANGEE 1R EENTT e B

4750
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CZRIIB. P11 10-NOV-77 11:20 SYSMAC LIBRARY ROUTINES SEQ 0117
:Zgé .SBTTL SYSMAC LIBRARY ROUTINES

4783
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4754

;FRCM THE TTY
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4787
4788
4789
4790
4791
4792
4793
4794
4735
4796
4797
4798
4799
4800
4801
4802
4803
4804
4805
4206
4807
4808
“803
“E.C

040742

N NNNNN

EROgftipaean N oS

~N N O

TUDU = b s s 0t Bt bt Pt s ot Bt e Pt B Pt Pt B Do Bt Bt Pt e e
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000000

017746
Q42716

104401
010046
005000
153700
001004

013746
104402

000454
005300
300

012037
001404

140170
177277
000100

O41704

040742

001223

00lilM

001116

001226
040742

10-NOV-77
ERROR HANDLER ROUTIN

Cld

é3:16 PAGE 119

SRR RN R R RN RN RN AR R R R RN AR AR RS R RRRAE RN
.SBTTL ERROR MESSAGE TYPEOUT ROUTINE

; #THIS ROUTINE THE “ITEM CONTROL BYTE™ ($]TEMB) TO DETERMINE WHICH
;lERéSR ?g *0 BESEEPOgsED. HEN BB?RINS ?éOH ?HE “ERROR TARBLE™ (SERRTB.,
; #AND REPORTS THE RAPPROPRIATE INFORMATION CONCERNING THE ERROR.

;#IT IS A COPY OF T
INOR C
1 & 6 IS SET AND SWITCH B8 RESET THEN

;#WITH ONLY M
;iFIRST IF SW
;#ALL REGISTE
;#SECOND IF T
: #RAS THe PREV
: #AND NOT THE
PRITEM: O
SERRTYP: MOV
BIC
cMP
BNE
BR
18: JMP
cs:
CLR
TYPERR:
TYPE
MOV
CLR
BISB
BNE
MOV
TYPOC
BR
18: DEC
ASL
ASL
ASL
RDD
CcMP
BNE
cMP
BR
138: MOV
MOV
BEQ
TYP
2s: . WORD
TYPE
3%: MOV
BEQ

o
U
R

nsﬂgEgRTYP SUBROUTINE FROM SYSMAC.

NTENTS WILL BE TYPED BEFOR REPORTING THE ERROR

H
0
gURRENT ERROR HRS THE SAME ITEM NUMBER
R

OSRROR THEN ONLY THERDGTQ WILL BE TYPED

MESSAGE AND

JSWR, - (SP)
s+C500, (SP)
:§u06,15P3+

2s

@8TYPERR

J#PRITEM
SCRLF

RO, -(SP)

RO
JuSITEMB,RO
13

$SERRPC, -(SP)

WMOOOO00

ERRTB, RO
0, d8PRYTEM
34

RO)+, (RO:+

OBPRITEM
br+,2

Wwo0OW

SCRLF
ROJ+,48

gﬁ“ O W~~~ TDw DD DD

HERDE

;PREVIOUS ITEM NO. LOCRTION

; GET_SHITCH SETTING
;KEEP ONLY SWITCH 8 AND 6

;1S & SET AND B RESET

: IF_NOT BRANCH

:BRANCH_IF SW & IS SET AND B RESET
:JUMP IF SW B8 IS SET

'OR IF SW B IS RESET AND SW 6 IS RESET

;CLEAR PREVIOUS ERROR ITEM

i “CRRRIAGE RETURN™ & "LINE FEED™
; SAVE RO
;PICKUP THE ITEM INDEX

:IF ITEM NUMBER IS ZERO, JuST
!TYPE THE PC OF THE ERROR

: SAVE SERRPC FOR TYPEOUT

:ERROR ADDRESS

:G0 TYPE--OCTAL RSCII(ALL DIGITS)
'GET OUT

SADJUST THE INDEX SO THAT IT WILL
: WORK FOR THE ERROR TABLE

;FORM TABLE POINTER

; WAS PREVIOUS ERROR SAME
; BRANCH IF NOT

;POP RO OVER EM AND DH

; SAVE NEW ERROR ITEM
!BICKUP “ERROR MESSAGE™ POINTER
'SKIP TYPEQUT IF NO POINTER

 JYPE THE “ERROR MESSAGE"

'~ERROR MESSAGE™ POINTER GOES HERE
!»CARRIAGE RETURN™ & “LINE FEED”
'PICKUP "DATA HEADER™ POINTER
!SKIP TYPEOUT IF O

SEG 0119



CZRJIBD RPOY4 S-6 FCTNL CTRLR2 MACY!l 30(1046)

ZRJIB. P11

042010
o420le

g 285

O4eQee
Q42024

042026
042030
Q42032
042034
Q42036
042040
g42042

o42042
o444

042060
042062
Q42064
042066

10-NOV-77 11:20

o

o
Pt P
£ L£L£—-0ONOLOr
£ OOLONNO~0O L
o VWO oO -0

e

012601
012600
000207
020040
042072

042066

C0oo

D10

10-NOvV-77 13:16_ PAGE

ERROR MESSAGE TYPEOUT ROUTINE

TYPE
4s: . WORD

cs: MOV

63: TSTB

’e:

BS: TST

9Y:
108: EOV

SCRLF
Rl -(SF)
(ROJ+ R1

93
(RO)+,RO
(RO)+'

3%R1)+,-(SP)
es

J(R1)+, -(SP)
(R1;

s
119

63

120

; TYPE THE "DRTR HEADER™
:"DATA HEADER” POINTER GOES HERE

'“SQRRéﬂcE RETURN™ & "LINE FEED”

;PICKUP "DRATR TRBLE" POINTER

:BR IF NO DATA TO BE TYPED
:PICKUP “DATA FORMAT* POINTER
:"OCTAL™ OR “DECIMAL"

:BR IF _DECIMAL

:SAVE J(R1)+ FOR TYPEOUT

:GO TYPE--OCTAL ASCII(ALL DIGITS)

;SAVE d(R1)+ FOR TYPEOUT
:GO TYPE--DECIMAL ASCII WITH SIGN
: IS THERE ANOTHER NUMBER”

BR_IF_NO
:TYPE TWO(2) SPACES
: LOOP

;RESTORE R!

-;é?RRIRGE RETURN" 8 "LINE FEED"
! TWO(2) SPACES

SEG 0120
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483b
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4837
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ZR RPOM.S.6 FCTNL CTRLR2 MACY1l 30(1046) 10-NOV-?7 13:16 PAGE 123
§ZRITB0 PO TaonbviDs §150 POWER DOWN AND UP ROUTINES SEQ 0123

4
Hggg ;lill!lill!llli!lilli!ilil!llil!li!liliill!ii!li!iiii*liil!ii!flliifil!

484 :
484? ;ERROR AND MESSAGE TRBLE CONDIMENTS

3833 ;Iiil!lllll}illllill!i!lll!l’ilili!{il!llillilfll!ilfllili!!’!!ii*lf’!!
4844

484S

4848 042566 0S0122 032060 042040 EMI: .RSCI1Z /RPO4 DID NOT INTERRUPT/
4849 D42574 042111 047040 Q0Sell?
4850 042602 044440 0S2116 0S110S

485 6 2522 052120 000

822 Quseis °°iT Desile osilos eme: .ASCI1Z /INTERRUPT ENABLE BIT DOWN BUT EXPECTED BIT DID NGT SET/
4853 QU622 D0S2522 052120 042440

4e54 Q42630 040516 0461U2 020108

4855 Q42636 044502 020124 047504

4856 DH426H4 Q47127 041040 0S2125

4857 042652 042440 050130 041505

4858 042660 042524 020104 Q44502

4859 (Q426bb 020124 044504 020104

4850 Q4gb7y D47Sle 020124 D4eSed

4Bb2 042704 050122 032060 042040 EM3: ASCIZ /RPOM DID NOT INTERRUPT WHEN EXPECTED BIT DIC SET/
4863 042712 042111 047040 052117

4gpd 042720 044440 DS2116 051105

4865 (042726 22 052120 053440

48bb 042734 042510 020116 0O5410S

4867 D42742 042520 0S2103 042105

NB68 042750 041040 052111 042040

4869 042756 042111 051440 0S210S

4870 042764 000 Y CROS
Ng71 042765 105 0S0130 041505 EM4: _ASCI1Z /EXPECTED BIT DID SET BUT TIME IS IN ERROR - TIME IN 10 MICROSEC. DECIMA
4g72 Q42772 042524 020104 Q44502

4873 043000 020124 044504 020104

4874 043006 042523 020124 052502

4875 043014 020124 044524 042515

4876 043022 044440 020123 047111

4877 043030 042440 0Sii22 0S1117

4678 043036 026440 052040 096511

4879 043044 020106 047111 030940

4880 043052 020060 044515 051103

481 043060 0SiS517 041505 020056

4882 043066 Q32BN Q44503 ONOSIS

4884 (043076 044122 051501 042040 EMS: .ASCIZ /RHAS DOES NOT CLEAR BY MOVING IN ALL ONES-

4885 Q43104 042517 020123 047516

4g86 043112 020124 046103 040505

4887 Q43120 020122 054502 04644Q

4888 043126 053117 04711f 020107

1890 B43ldz Du744D D4gei6 000183

4€3] 043150 Q475149 Q42101 Q47111 EMe: ASCIZ -LORDING RHER! FOR ALL UNITS DID NOT SET ANY RHAS BITS
4692 (043156 020107 044122 051105

~9Z 042184 0200l 047506 020122



CJRJJIBO, RPOY.S 6 FCTNL

cZRJJB

4894
489S
4896
4897
4898
489
49
4901
4902
4903

P11
Qu3172
043200
043206
043214
043222

AE

043376
043404

Q43656
O43etH

10-NOV-77
046101

ZRRAZZZZRR
A2 AR
RO RSRrR2RRENEE-E

042522

QR-Sr =G

3

044520

CTRLR2
11:20

020114
ge0le3
047516

MRCY11l 30(1046;

Q4712s

20110

496104
042527
047504
041510
047510
047117
053101
052111
040440
020122

ge0lee
o46104

Q41501
o44122
044123
044040
p47515S
053040

51440

42514
051108
Q47516
040S11
020054
020061
Q42114
02010¢
020054
Oeelel

EM7:

EMIQ:

EM1L:

EM1E:

EM13:

H10

10-NOV-?7 13:16 PRGE 124
POWER DOWN RAND UP ROUTINES SEG Cizg4

.RSCIZ

.RSCIZ

.RSCIZ

.RSCIZ

.AsSCIcZ

/NON EXISTENT REGISTER, PROGRAM ARBORTED.

/STOPPED DRIVE HRS MOL BIT IN RHDSI SET.

/WITH SPINDLE POWERED DOWN RHCSZ2 SHOULD ONLY HAVE UNIT NG: AND IR SET~

#AFTER SPINODLE POWERED UP. NO PACK RCKN. RHDS1 SHOULD HAVE MOL=l, vv=0/

/WITH SPINDLE POWERED, NO INTIALIZE, RHCS1 SHOULD HAVE G0=0, DvA=l, ROY=



c<RJJBO, RPO4 S b FCTNL

C<RJJB

4950
49S5]
4952
4953
495y
4965
4956
4557
4958
4959

Pl

Q4367
043700
043706
043707

o444 322
044330
O4423E

10-NOV-77

101

OrDO0O- BRODENGH £
2INRRZETBE2E8RTE528

REREZZ
-0 N~

ruaruoo
RrRgos
runnw

Rt

RTREZRZEZZZP2RT
RAZBr2O2Y

—=NONNO
— O r— - (AN

Qe
NV

040S04

CTRLR2
11:20

OS4S04
04eSlil

052106
044520
0S0040
042105
Quylee
047510
042s0e

Q47517
c40oSa4
042s02
Q41440
042116
020103
Q44440
Q4asa4
046518

047455
046515
040503
040440
047522

Q47517
040524
042502
041440
Qu2116
020103
O44440
guesed
046S1S

053111
Q40505
046515
Q40503
040440
047s2e

Q4?7517
040524
0s150s
Oueles

MACY1l 30(1046)

030475
030075

0S110S
042l ls
0S3517
052440
Q41503
046125
030075

020113
7

020116
0oese2

020104
O44440
047506
046517
020054

047101
020120
047101
006522

020104
044440

EMINY:

EMIS:

EMIE:

EM]7:

I10

10-NOV-?27 13:16 PAGE 125
POWER DOWN AND UP ROUTINES

.ASCIZ

.ASCII

.RSC1Z

.RSCII

.ARSCIZ

RSCTI

.RSCIZ

/AFTER SPINDLE POWERED UP RMCC SAOULD BE=0/

/PACK ACKNOWLEDGE COMMAND CAUSED AN ERROR/<15> 12>

+GO0OD DATA IS BEFORE COMMAND, REC DATR IS AFTER COMMANG/

/iN0-0OP COMMAND CRUSED RN ERROR/<15><12>

/GO0D DRTA IS BEFORE COMMAND, REC DARTA IS AFTER COMMAND~

/DRIVE CLERR COMMRAND CRUSED AN ERROR/<1S>< 12>

/6GOOD DATA GIVES SHOULD BE, REC DATR GIVES RFTER COMMAND-

SEG 0les
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CZRJIJB

S0

ity
000000

Pl

Q94344
044352
044360
044366
Q44374
Q44402
Q44408
O44y1e
044420
o4442H
044434
O44442
Q44446
DHY44SY
o4YNB2
044470
O444786

044732
044740
O44742
Q44750
044756
ON4764
044772
045000
045006
CH4S01N
O4E022

RPO4/S5-6 FCTNL

10-NOV-77

042522
05110S

CTRLR2
11:20

020054

020

o

o 000
PALEREE
PRUD\JN
NANI——— b
QO ==Yt b
NN W~N0 W

[

Qrereretes == LU

Q0000 o0

uw\.x:mm? 80}.&:?3
L\_»—-moom — 00N
OL—NNO= O Lr=r-
—-0OL£W—N N LOVNL

o425et

MACY11l 30(1046)

guesee
040524
051505
05110S
040515

026504
QueS517
041440
020104
gsliez2

Q42040
Q44507

g425eM
046515

020061
Q47108
0s1125S
047503
020104
047111
0S1117

030523
Q42524
052504
041440
o42lle
Q44440
o47Ss22

042101
040515
052501
047101
0s1117

EM20:

EM2

EM22:

gmMe

l:

2.

-l .

J10

10-NOV-?7 13:16 PRGE 126
POWER DOWN AND UP ROUTINES SEG Olee

.RSCII

.RASCIZ

.RSCIZ

.RSCIZ

.RSCI1

.ASCIZ

/READ-IN COMMAND CRUSED AN ERROR-/ (15> ]2,

/GO0OD DATA GIVES SHOULD BE, REC DRTA GIVES REG. CONTYENTS AFTER COMMAND/

/RHCS1 CONTENTS CURING COMMAND WAS IN ERROR/

/RHDS1 CONTENTS DURING COMMAND WRS IN ERROR~

/UNLLORD COMMARND CRUSED AN ERROR/<15><1&>

7GO0OD DATA GIVES SHOULD BE, REC DATR GIVES REGISTER CONT. AFTER COMMRND-
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CoRJJBO, RPO4'S B FCTNL CTRLR2 MACYI1l 30(1046) 10-NOV-77 13:16 PAGE 127
CoRJIIB.AILL 10-NOV-77 11:20 POWER DOWN AND UP ROUTINES SEG 0127

5062 045030 027124 040440 0Se2106
S0e3 045036 0S110S CHIN40 0O4esS17

4 Q4504 4 800
200 gqzoer C'ORl3 BUElIP 04oB39 Emew:  LRSCII  /OFFSET COMMAND CAUSED AN ERROR/<1S><12>

SO06S  0450S1 117 ;

S066 0O450Se Oc0le4 047503 046S)

S067 045064 047101 020104 040503

S068 045072 0S51SeS 042105 Q40440

03 pE gone s o

5071 045111 107 047517 020104 .RSCIZ /GOOD DRTA GIVES SHOULD BE, REC DRTR GIVES REG. CONT. AFTER COMMAND~/
S072 045116 O0O4OSO4 0O40Se4 043440

S073 0451e4 0S3111 051505 051440

SO074 045132 047510 04eleS 020104

£N7S 045140 042502 020084 Quesee

SOs6 045146 020103 0O40SOM Q40524

5077 045154 043440 0S3111 0S1S0S

S078 04Sie2 0S1040 043SOS 020056

S079 Q45170 047503 0S2ll1e6 020056

5080 045176 043101 Q4eSe4 O0e0lee2

el ged gy osle ool

5083 045214 042522 0Se2Se4 047122 EMES: .ASCII /RETURN TO CENTER LINE COMMAND CRUSED AN ERROR-/<¢1S><l12»
5084 Q4Sge2 052040 020117 042503

S085 045230 052116 051105 046040

5086 045236 047111 020105 047503

S087 045244 046515 047101 020104

5088 045252 D40S03 0S1S2S Q4210S

e e g GOl S

5091 045273 107 Q47517 020104 .ASCIZ /GCOD DATA GIVES SHOULD BE, REC DATA GIVES REG. CONT. RFTER COMMAND/
5092 045300 0O40SO4 040524 043440

SC33 045306 0S3111 051S0S 0S1440

S094 045314 047510 0OM6125 020104

S09S 045322 042502 020054 042522

S09% 045330 020103 040504 (040524

5097 045336 043440 0S3111 051505

S098 045344 051040 043S0S 020056

5099 045352 047503 0S211b 0200S6

S100 045360 043101 042524 0e°0122

o gioks ging sl 806

S103 045376 030065 020060 043117 EM26: .ASCIZ s530 OFFSET COMMANDS ONE AFTER THE OTHER CAUSED AN ERROR~
104 045404 D0S1506 0S2105 041440

S10S 0O4S4ie 046517 040515 042116

€106 045420 020123 047117 020105

S107 045426 043101 042524 020122

S108 045434 O44124 020105 052117

109 045442 042510 020122 040503

S110 045450 (0S1525 042105 040440

S111 045456 020116 0S1105 047522

Slle 0MS4eM 000122

113 045466 0S1127 0S2111 020105 EM27: .RSCI1 /WRITE HERDER AND DATA CAUSED IMPROPER REGISTER CHANGE/<15><¢12*
114 045474 042510 042103 051105

€115 045502 040440 042116 042040

©lle 045510 0Sel0i 020101 0<0S03

S117 045tle 051825 042105 044440
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Q42520
o4450?
041440
006505

0c0104
043440
0S3440
044123
041040
0S110S

10-NOV-77 13:16 PRGE 128
POWER DOWN AND UP ROUTINES

.RSCII

.RSCIZ

.RSCIZ

.RSCII

.RSCII

.RSCIZ

.RSCIZ

L10

/GO0D DATA GIVES WHAT SHOULD BE THERE/<15>‘12.,

/RECEIVED DATA GIVES WHAT WAS THERE RAFTER COMMAND~/

/WRITE HERDER AND DRTA CHRANGED WRITE FROM BUFFER~/

/RERD HERDER AND DATRA CRUSED IMPROPER REGISTER CHRNGE-<15><12-

#GO0D DATA GIVES WHAT SHOULD BE THERE/<1S5>cla>»

/RECEIVED DATR GIVES WHAT WAS THERE AFTER COMMAND -

/WRITE HERDER DATA FOLLOWED BY RERD HERDER AND DRTA CRUSED DRYA ERROR

SEG OleB
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EM33:

EM3y:

EM3S:

M10O

10-NOV-?7 13:16 PRGE (29
POWER DOWN AND UP ROUTINES

.RSCII

.ASCII

.ASC1Z

.HSCIZ

.RSCII

.RSCII

.RSCIZ

/REARD DATR CAUSED IMPROPER REGISTER CHRNGE-/<15>¢]12.

#GOOD DRTA GIVES WHAT SHOULD BE THERE/<1S><l2>

7RECEIVED CATA GIVES WHAT WAS THERE AFTER COMMAND/

/READ DATR INCORRECT~/

/WRITE DATA COMMRAND CAUSED IMPROPER REGISTER CHANGE. <1S><12>

/GOOD DATA GIVES WHAT SHOULD BE THERE “<1S><i2>

/RECEIVED DRTA GIVES REGISTER CONTENTS AFTER COMMRND-

SEG 0129
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6230 046674 042105
€331 046702 020101
6232 046710 020123
€233 046716 052'23
S234 04e?ed 047il?7
8235 046732 020123
6236 046740 020122
5237 046746 047101
5238 04&7S2 051127
5239 046760 O40S0M
240 046766 046517
241 0467749 DM14940
5242 ? Q42105
8243 047010 042524
So44 047016 020115
5245 70 0S1106
246 047027 123
247 047034 047503
Ga48 047042 020104
5249 0470S0 04210S
5250 047056 047522
251 0OM2064 042522
252 047072 0SI10S
6253 047100 043516
€254 04710S 107
5255 0OM7112 OMOSOM
£266 047120 053111
£257 0M7126 040510
5258 047134 052617
5269 D47142 020105
So60 DN7150 DO8S50S
6261 047153 122
Gob2 DN7160 042526
5263 0M7166 040524
5264 0D47174 051505
S265 047202 051511
5266 047210 047503
o267 047216 051524
5268 047224 051105
5269 047232 020113
€270 047240 047101
271 D47244 051127
€272 (047252 044103
273 0Du7260 04050
274 047266 044440
€276 (047374 [D~2520
€276 047302 044507
$277 047310 041940
278 047316 505
279 O47321 107
280 07326 OMOSOM
§281 087334 053111
€282 DM7342 090510
€263 047350 0526i7
€284 O473SE 020105
€28 (OM73E4 00ES0E
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OWER DOWN AND UP ROUTINES

.RSC1Z

.RSCII

.RSCII

.RSCI2Z

.RSCII

.ASCII

/WRITE DATA COMMAND CHANGED WRITE FROM BUFFER~/

/SEEK COMMAND CRUSED IMPROPER REGISTER CHANGE/<¢1S»<¢l@e>

7GOOD DATA GIVES WHAT SHOULD BE THERE/<1S5><la>

/RECEIVED DATA GIVES REGISTER CONTENTS RFTER SEEK COMMAND/

/WRITE CHECK CRUSED IMPROPER REGISTER CHANGE-«15><l1a>

+GOOD DATA GIVES WHAT SHOULD BE THERE/<1S><la>

SEG 0130
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CIRIJBO, RPOM S B FCINL CTRLRE MACTLI] 30(1046) 10-NOV~?? 13:16 PRGE 131
CIRIIB.PLL 10-NOV-77 [1:20 POWER DOWN AND UP ROUTINES SEG 0131

5286 047367 2 04i50S 8:4585 .RSCI1Z /RECEIVED DATR SIVES REGISTER CONTENTS RFTER COMMANG-

5287 7374 09 1084 0504

€288 74902 N Y40 0S311L

5289 0ON7v10 831 gl 3505

Se30 QN7M16 11 122

€291 Ou7ua4 0% 116 047108

5232 QN7v 0s1 OM0NMN0 2106

6293 0N7Y 8311 oaéwo 6517

gcggws vl 051§ ONelle o00

5236 [ON74S3 1IN oq;ns.x? 044513 EM41: LASCI! /LOCKING OUT WRITE BY WRITE LOCK BUTTON CAUSED IMPROPER REGISTER CHANGE/

6297 DN7460 0-4353.8 int 48 OSEéES

5238 047466 0S34 044522 042524

5299 0474’4 041040 020131 05iie?

S30C 0O47S02 0s2lll 020105 047514

§30] 047510 045503 041040 052125

6302 047516 047524 8301 16 040503

6303 047524 051525 2105 04%440

6304 Q47532 0SC115 047522 042520

6305 047540 020122 042622 044507

6306 047546 (0S2j23 O0S110S 041440

égoog 8:;%23 oqog%g 043516 006505

6309 047563 107 047517 020104 .ASCII /GOOD DATA GIVES WHAT SHOULD BE THERE. (15> <12>

G310 047570 OMOSOM 0405824 043440

G311 047576 053111 0S1505 053440

g3l 047604 040510 020124 044123

6313 047612 0S2517 Ou2:I4 (41040

Egig g;ses 0e0105 Méf‘a‘ 051105

5316 047631 122 041506 044505 .ASC1Z /RECEIVED DARTA GIVES REGISTER CONTENTS AFTER WRITES WERE LOCKED OUT~

5317 047636 042626 020104 040504

G318 047644 040524 OM3440 0s3111

65319 047652 051505 0510460 0493505

5320 047660 0S1511 042524 020122

S32) 047666 047503 0S2116 DH7:5S

5322 0OM7674 0S1S24 (M40840 052106

323 o877 0S1105 0S3440 044622

6324 047710 DN252% 020123 042527

€325 047716 042522 046040 O4ISI7

ggeeg mgg oq:e?éa 020104 (52517

328 087734 0S2101 g:ggz«a 050115 EM42: .ASCII /ATTEMPTING TO WRITE WITH WRITES LOCKED OUT CRUSED IMPROPER REGISTER CHR

€329 047742 044524 16 052040

6330 047750 Q20117 0s1127 082111

6331 0477Se 020106 044537 084124

6332 047764 053440 044522 042524

6333 047772 020123 047514 (045503

£334 042105 047440 052125

£33S 041440 052501 042523

6336 050014 020104 Q46S51f 051120

€337 2 050117 0S1106 051040

€338 043505 051511 042S24

€339 0S0036 0eni2e 044103 047101

€343 0S0044 042507 005015 _

€341 050050 047507 042117 042040 .ASZI1 ~GOOD DATA GIVES WHRT SHOULD BE THERE-<15><1@2>
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185 RPGN.5.6 FOTHL CTRLRE MRCYL]l 30(1046) 10-NOV-77 13:16 PRGE 132
T8 A11  10°NOV-77 11:80 POWER DOWN AND UP ROUTINES SEC 0132
S342 0S00S6 052101 020101 Q44507
2343 020033 pea1ed Aidh
2345 0201 §§é§ow §§ 0
2 ok o giEees
234 §§§1 6 gu2sa3 111 ASC1z /RECEIVED DATA GIVES REGISTER CONTENTS AFTER ATTEMPTED WRITE/
239 1 i 101
2350 090132 020107 044507 042526
2321 090140 ig 28 4207
£35¢ 19 1 340
159 15 16
233y oeo1e2 123 161 049524
8335 090170 020182 052101 O4obed
23s JROL7e 00115 QAesed OeBige
2328 020513 8311§; §§5111 OIUIT EM3:  LASCIT /WRITING WITH WRITES LOCKED OUT CHANGED DISK DATA/(1S: <12
8329 050520 0201 4124
SXp i M fhze Gk
eipl ohsyd QABiE LR Bered
S35 050D Duiadd DudsiQ Od3SlE
2360 020085 (42105 O4o040 051511
2300 020533 ohoyjs OHOSOY DuDsed
2363 82057 o43uh 147 Q42040 QSCI1  /GOOD DATA GIVES WHAT WAS ON DISK BEFORE WRITE WITH WRITE LOCKED OUT/¢1S
2368 020302 052101 101 044507
2369 020310 095526 090123 044127
2370 020316 055101 0OM4D 051501
1B B B8 b
2378 20338 &5 4T Bi%
2374 08034 022111 000108 044557
2375 (B0JS4 (94l24 03440 O44BS2
2376 042554 (96040 04117
£377 050370 [(M2S13 020109 052817
2378 0] 157 ggégéx 040440 ASCII  /WAS ATTEMPTED/<16> (12>
2380 e Rilsd Qiepte 0seial
£3¢ sz Rs3111 ASCI1 /RECEIVED DATA GIVES WHAT WAS READ BACK AFTER WRITE/<15:<12>
a % o m
2399 020NN 101 049507 095526
8385 (o0W42 020123 044127 059101
2386 090450 0S3440 051501 021040
2387 Q2004  puoso?
2388 q 9 89106
2389 0204 LI pe3wap od4se
2390 09 00501 .
€391 050504 OWISo7 QW4124 0S3YN0 ASCIZ /WITH WRITE LOCKED OUT WAS ATTEMPTED-
i ERR B o BHS
2394 gaizi? Q8343 8503,
P e b B e
b -
335 DE0CEE 007108 04 161 OW4ELM EMY4:  .ASCII /ENABLING WRITES BY WRITE LOCK BUTTON CAUSED IMPROPER REGISTER CHANGE/« 1
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CZRIJBO, RPO4-S-6 FCTNL CTRLRe M™MACYll 30(1048) 10-NOV-77 13:16 PARGE 133
(P

RJJB.P11 10-NOV-77 11:20 FOWER DOWN AND UP ROUTINES SEG 0133
5398 050556 Q43516 0S3440 Q44522

€393 050564 043324 020123 0S4502

S400 050572 053440 0O44See 04eSed

S401 0S0600 Q46040 041S17 020113

S402 050606 052502 05218“ 047117

S403 0SO614 Q4144 1 042523

S4O4  0S0622 020104 046511 051120

S40S 0S06 0S0117 051105 0S1040

54 83 831565 guesed

Tl R

S409 050656 047507 042117 042040 .RSCII /GOOD DRTA GIVES WHAT SHOULD BE THERE~/<¢1S:><i2>
S410 0S06b4 0S2101 020101 Q44S0?7

S411 050672 042526 020123 Q44127

S4le 050700 0Sc101 051440 047510

S413 050706 046125 020104 042502

SH1M 050714 052040 042510 042522

5415 050722 00S01S

S416 050724 042522 042503 0S3111l .ASCI1 /RECEIVED DRTR GIVES REGISTER CONTENTS AFTER WRITE LOCK BUTTON/<15><¢12>
S417 050732 042105 042040 0S2101

S418 0S0740 020101 044507 Q42526

S419 0S0746 020123 042522 0Q44S07

S420 050754 052123 051105 041440

S421 050762 047117 0O4eSe4 0S2116

S422 050770 020123 043101 042524

S423 050776 0e20l1e2 0S1l127 052111

S424 0S1004 020105 047514 Q4SS03

S42S 051012 041040 0S2125 047524

S42b 0S1020 006516 gie

S427 051023 105 040516 046102 .ASCI1Z /ENRBLED WRITES~/

SR Sitr mell B owe

S430 0510“5 0Slled4 047101 043123 EM4S: .ASCI1 /TRANSFERRING ON LAST BLOCK - CYLINDER 410. - 8l4., SECTOR 21, /«<1S»«12>
5431 0SSl 051105 044522 043516

S432 051056 047440 020116 040514

S433 051064 0S2123 041040 047514

S434 0S1072 Q4SS503 026440 041440

S43S 051100 046131 047111 042504

E436 051106 020122 030464 027060

S437 O0S1114 026440 034040 032061

S438 0Sl122 026056 O0SI440 041505

S433 0S1130 047524 020122 030462

S440 0S1136 020054 005015

S441 051142 0S1i24 041501 020113 .ASCII /TRACK 18, CRAUSED IMPROPER REGISTER CHANGE-<15>«12>
S442 0S11S0 034061 020054 040503

S443 051156 051525 Q42105 Q44440

S444  OS1led O0S0115 047522 042520

SH4S 051172 020122 042522 044507

446 0S1200 052123 0S110S 041440

S447 051206 040510 043516 006505

t448 051214 oie

cS449 0S12]5 107 047517 020104 .RSCII1 ~GOJD DATA GIVES WHAT SHOULD BE THERE.-'<1S><12>
SH450 0Sleee 040504 (40524 043440

€451 051230 D0S3111 051505 053440

S4S2 0tSle36 040S10 020124 G44123

CHE3 0Sledd 0S2517 042li4 041040
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RJJBO, RPO4-/S/6 FCTNL CTRLR2 MACY1l 30(1046) 10-NOV-77 13:16 PAGE 134

oy
CZRIJB. P11 10-NOV-77 11:20 POWER DOW* AND UP ROUTINES SEG 0134
Bace D21gR5 QG0ige Owupfd oMo
E456 USleed 122 041S0S Q44505 .RSCIZ /RECEIVED DRTA GIVES REGISTER CONTENTS AFTER TRANSFER/
5457 051270 0q2S26 020104 0O40SO4
5488 (0S1276 040624 043440 0S3111
G469 (NS130d4 O0S1S0S 0S1040 043505
S460 051312 0S1S11 042524 020122
S4el 051320 047503 0S2ile Q47105
S4ee 051326 0S1Se4 040440 052106
S I Bt ke b
S465 0S1350 040504 040Sed 0S1040 EM4Ye: .RSCII1 /DATA READ FROM LAST BLOCK - CYLINDER 410. ~ Bi4., SECTOR 21,7¢15,¢<12>
S4eb 0S13S6 O0O40S0S 020104 051106
S467 051364 0O46S17 Q46040 051501
S468 051372 020124 046102 041517
S469 0S1400 020113 020055 054503
S470 0S1406 044514 042116 0S110S
5471 0S1414 030061 020056
5472 0Sl422 020055 030470 027064
5473 0S1IM30 020054 042523 052103
2i7e DEI4aq QO&oje CUoiOMD 060G
S476 0Si446 (0S1led 1501 020113 .ASC1Z /TRACK 18, IS IN ERROR~/
5477 0S14S4 (034061 0054 (0S1Sl11
8 e il o o
~ e
S480 051474 0Sl1i24 047101 043123 EM4Y?7: _ASCI1 /TRANSFERRING DATA FROM NONEXISTANT SECTOR CRUSED IMPROPER -/<lS><12>
S48l 051502 0S110S 044522 043til6
c482 0S1S10 042080 0S210)1 020101
S483 O0S1S5]16 0S1106 046517 047040
S4g4 0S1Sed 0D47117 0OSH410S 0S1S1d
648 051532 0u0Se4 052116 0S1440
S486 O0OSISH40 0O41S0S 047824 020122
S487 0S1S46 040503 051S2S 042105
o gl oie sl ol
6490 0E1570 0OM2Se2 OHHSS; 0sel123 .ASCII /REGISTER CHANGE, GOOD DATA GIVES WHAT SHOULD BE THERE-/<(15><(le>
G491 O0OS1S76 0S110S 041440 040510
S482 O0OS1b04 043516 026105 043440
5483 (0Si6le 047517 020104 0O40SO4
S494 0S1620 0490824 043440 0S311l
S49S 051626 051505 053440 040510
5496 0S1634 0201ed4 044123 0Sesl?
c4g97 (051642 042114 041040 02010S
5498 (0S1eS0 0O44]le4 0S110c 006505
c499 (0S1656 o0l2
€500 051657 122 Q4]1S0OS O44S0S5 _ASC1Z /RECEIVED DATR GIVES REGISTER CONTENTS RFTER RTTEMPTED TRANSFER~
E501 0S1ebY 0O4eSet 020104 Q40SO4
SS02 0Sie72 040524 043440 0523111
SS03 0S1700 05150 O0S1040 04350S
SSO4 051706 0S1511 042524 0e0lee
ES0S 0S1714 047503 052116 047105
SS06 051722 0S51S24 040440 052106
£S07 0S1730 0S1105 040440 0s2led
508 0€1736 04650 052120 042105
€S0 QDE1744 [0S2040 040822 O0E1S1E
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8:3839 .ASCII ~GOOD DRTA GIVES WHAT SHOULD BE THERE-/¢1S><l2>
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.RSCIZ /BAD DATA GIVES WHAT WAS IN BUFFER AFTER TRANSFER/
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o
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00
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047111 EMSI1: .ASCII /GIVING ILLEGRL FUNCTION CRUSED IMPROPER REGISTER CHRNGE-«15>¢12»
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Q42040 .ASCII ~GOOD DATR GIVES WHRT SHOULD BE THERE-<l15,<1&>
g44507
o44le?
047510
042502
ou2s522

Q4eS03 0S3111 .ASCIZ ~/RECEIVED DRTA GIVES REGISTER CONTENTS RFTER ILLEGAL FUNCTION IS GIVEN/
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CoRJJBO, RPOM S & FCTNL CTRLR2 MRCYI11 30(1046) 10-NOV-77 13:16 PAGE 136
CZRIJB.PLI 10-NOV-77 11:20 POWER DOWN RND UP ROUTINES SEG G138
5566 436 042526 00011e
5567 ggguqa 0S1127 0Selll 020105 EMSe: .RSCIT /WRITE DRTA ON NONEXISTANT SECTOR CARUSED IMPROPER REGISTER CHANGE~/<15,]
5568 0S24S0 0O40SOM  0O40Sed 047440
5563 052456 020116 047516 042516
S570 0Sa4e4 044530 0S2123 047101
S571 0Sev72 020124 Q042523 052103
5572 0Se2500 (CS1117 Q41440 052501
5573 052506 042Seld 020104 046511
SS74 052514 051120 050117 05110S
S5S7S 0SeS22 051040 043S0S 0S1S1l
S Sy g w0 o
5578 0SaS44 047507 Q42117 042040 .ASCII sGOOD DATA GIVES WHAT SHOULD BE THERE-/<1S> 12>
5579 052552 052101 020101 044507
5580 052560 042526 020123 Q44127
5581 0SeSke 052101 0SI1440 047510
5582 052574 046125 020104 042502
ggga OSEE?S 0520?2 042510 04252e
5585 0Seble 042522 042503 0S3111 .ASCIZ ~RECEIVED DRTA GIVES REGISTER CONTENTS RFTER RTTEMPTED WRITE DATA-
5586 O0S 04210S 042040 0S210!
5587 0Se2626 020101 044507 Q4eS2e
052634 020123 042522 044507
5589 0S2b42 052123 051105 041440
S590 0S26S0 047117 0O425eM (0S2116
5591 052656 020123 043101 Q42524
SS9 052664 020122 0S2101 0O425ed
S5383 0S267¢ 0S0115 042524 020104
s B GY el oG
5596 082713 122 0O40S0S 020104 EMS3: .ARSCIZ /READ HMERDER AND DRTA AFTER A SERRCH CRUSED DATR ERROR/
5597 052720 Q42510 042101 051105
5598 052726 040440 D42116 042040
S599 052734 0S2101 020101 043101
5600 0S2742 0OM 020122 020101
5601 052750 042523 0S1101 044103
S60e 052756 0414 052501 042523
S603 052764 020104 Q40504 040524
gggg 823668 O4e440 0Sslle2 0S1117
SeGe 053001 101 0Sgle4 Q46505 EMSH: .ASCII -ATTEMPTING COMMAND WITH INVALID RDDRESS CAUSED IMPROPER REGISTER CHANGE
S607 053006 0S2120 047111 020107
5608 053014 047503 046515 047101
S609 053022 020104 Q44527 044124
Se10 0S3030 044440 0S3116 046101
Sbll 053036 042111 040440 042104
Stle 053044 042522 051523 041440
5613 063052 0S2501 042523 020104
SEld 0S3060 046511 0S1120 050117
S615 053066 051105 051040 043S0S
Sele 053074 0S1511 042524 020122
il i sl SVin dherr
SEl9 O0S311e 047507 042117 042040 .ASCII -GOOD DATA GIVES WHAT SHOULD BE THERE-<15>«cl2>
Se20 0€ZicD 0S210] Q0eBi0) 0N44S07
Seei 0SZlee 04252k 020123 C44l1z?
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CZRJJB.P11 10-NOV-77 11:20 POWER DOWN AND UP ROUTINES SEG 0137

0S2101 0Si4Mu 047510
0i612S 020104 042502
0S2040 042510 04252e

8:5888 822%6{ .RSCIZ ~/RECEIVED DATA GIVES REGISTER CONTENTS AFTER OPERATION/
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EMSS: .ASCII /WRITING OR READING WITH EXPECTED RDDRESS OVERFLOW ERROR/¢15>¢12>
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047522

8;?%58 .ASCI1 ~/CRUSED IMPROPER REGISTER CHANGE-/<¢1S5,¢12>
0S 051040
g4a524
047101

1
:
Z 042040 .ASCII /GCOD DATA GIVES WHAT SHOULD BE THERE- <1S5>«<le>
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044507
044127
047510
SESS  0S3430 046125 020104 042502
SeSE 053436 052040 042510 042522

00501
Se58 Q53446 042523 042503 05311l .ASCIZ /RECEIVED DATA GIVES REGISTER CONTENTS AFTER OPERATION/

SE59 053454 Q42105 042040 052101
Seb0 053462 020101 044507 042526
020 042522 044507

053526 b
Sbb7 0S3534 0O40S04 040SeM 051049 EMSE: .ASCII1 /DATA REARD WITH AN EXPECTED ADDRESS OVERFLOW ERROR IS INCORRECT/<1S><l12>

Se72 053572 042522 051523 047440
Se73 052600 eSeb 043122 0M7S1Y
Se74 053606 020127 0S1135 (Q47%22
Se7S 053614 020122 0S1S11 044440
Se7c (0S3tc2 O0OM4ISlE 0S1117 042522
Se77 JE3e30 052103 005018
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MACY1l 30(1046)

047040
052040

0S1440
006504

o44103
000104
050115
042040
047503
020104
0s3440
043040
0c0l124
040503
005015
050117
043505
gz20122
042507

042040
ow4507
Q44127

O4esez2

0S3itl
0S2101
042526
Q44507
041440
0selle
Ques24
042524
020104
052040
04es06e

EMST .

EMED:

I11

10-NOV-77 13:16 PAGE 138
POWER DOWN AND UP ROUTINES SEG 0138

.ASCII

.RASCIZ
.RSCII

.RSCII

.ASCII

.RSCIZ

.ARSCII

+WORD NO. 1 TG 260 SHOULD BE READ, WORD NO 261 TO 266 SHOULD/<1S.-12.

/BE CHANGED~/
7ATTEMPTING DATA COMMAND WITH WRONG FORMAT BIT CRUSED-/<15>.12>

/IMPROPER REGISTER CHRNGE-<15> <12

/GOOD DATR GIVES WHAT SHOULD BE THERE/<¢iS><l12/

/RECEIVED DARTR GIVES REGISTER CONTENTS RFTER RTTEMPTED DARTA TRANSFER~/

/RTTEMPTING TO MCGDIFY REGISTER DURING AN OPERATION CRUSED IMPROPER ‘15 «
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044103
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0s3111
052101
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052116
o4esa24
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043505

Q4440
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10-NOV-77 13:16 PAGE 139
POWER DOWN AND UP ROUTINES SEQ 0139

.ASCII

.RSCII

.RSCIZ

.ASCIZ

.ASCIZ

LRECII

/REGISTER CHANGE. GOOD DRTR GIVES WHRT SHOULD BE THERE-/<1S>c¢l2>

/RECEIVED DATA GIVES REGISTER CONTENTS RFTER OPERATION WRS ATTEMPTED ¢ 1S

/MODF ING REG GIVES RDDRESS OF REGISTER BEING MOCIFIED WHICH CRUSED ERRCR

/DEVICE NOT AVARILABLE BEFORE COMMAND WARS TO BE GIVEN~/

/RHDS1 CONTENTS DURING COMMAND WRS IN ERROR~/

/RECRLIBRATE COMMAND CRUSED IMPROPER REGISTER CHANGE-<15:<l2>
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C<RJIJBO, RPOM-S-6 FCTNL CTRLR2 MRACYIL 30(1046) 10-NOV-?7 13:16 PRAGE 140

CZRJJIB.PII 10-NOV-77 11:20 POWER DOWN AND UP ROUTINES SEQ 0140
5790 0SS0l2 0S1102 0S2101 020105
S$791 055020 047503 046515 047101
57392 055026 020104 0Q40S03 051525 .
793 0S5034 042105 044440 0S011S
5794 055042 OH?SES 042§§9 0201ee
S79S 0SS0S0 042Se2 044507 052123
be TR BT fib SR
5798 055071 107 047517 020104 .ASCII /GOOD DRTA GIVES WHAT SHOULD BE THERE/<(1S5><l12>
$799 055076 0OM0S04 04 Q43440
S800 0SSIOM 053111 0S1S0S 0S3440
5801 0SSile 040510 020124 Q44123
S802 0SS51e0 052517 042114 041040
= s Gl S GG
S80S 055137 122 04150S 04450S .ASCIZ /RECEIVED DATA GIVES REGISTER CONTENTS AFTER COMMAND/
S806 0SSIMY 042526 020104 0O40SO4
S807 055152 040524 043440 053111l
5808 0S5160 051505 0S1040 043505
SRO9 0SSieb 0S1511 042524 020122
Sel0 0SS174 047503 052116 04710S
5811 0S5202 0SiS524 040440 0S2106
S8l2 0S5210 051105 041440 0465.7
5813 0S5216 0O40S1S 042116 000
SBI4 055223 111 052116 051105 EMES: .RSCIZ /INTERRUPT FAILING~
SB1S 0SS52 052522 052120 043040
SB16 055236 044501 044514 O0O43SLE
SB17 055244 000
5818 0S5245 0 040505 Q42504 EMBE: .RSCII /HEADER RAND DRTR COMMAND FOR HERD SELECTION TEST/<«15><12/
5819 055252 020122 047101 020104
S820 055260 04 040524  O4I440
5821 055266 046517 040S1S 042116
S822 055274 043040 0S1117 044040
5823 055302 040505 020104 042523
S8 055310 0M2SI4 052103 047511
S8 055316 0201l 042524 0S2123
S826 055324 00S01S
5827 055326 040503 0S1S25 (042105 .ASCII /CRUSED ERROR/<¢1S><¢12>
gggg ggggsg 83%3?0 0Slie2 0S1il?
S83C 055344 Q44122 0S1SO4 020124 .RSCII /RHDST GIVES WHAT TRACK WAS BEING WRITTEN OR READ/<1S5.<12»
5831 055352 044507 042526 020123
5832 055360 044127 0S2101 052040
5833 055366 040522 045503 0S3440
S834 0SS374 (QS1S01 041040 0Q44S0S
S83S 055402 0S3440 O44S22

16
24 Q4710S 047440
S837 0SSY16 020122 042522 042101
00S i;

D41440 04613! .ASCIZ ~/ON CYLINCER O, SECTOR O~/

SB40  0SS434 Q47111 042504 020122

SBug 05555 D47osd 30138 0BGLD

SB43 055456 042522 042101 044040 EMe7: .RSCII /READ HERDER AND DATA ERROR IN HERD SELECTION TEST- <l2><15
SB4+4 QCS4p4 0Q40SOS 042504 (Qe0lel

SE4S 0SS472 047101 020104 040504
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CIRJJIBO, RPOY S.6 FCTNL CTRLR2 MRACYL1 30(1046) 10-NOV-?7 13:16 PAGE 141
Eszja.éxx 10-NOV-77 11:20 POWER DOWN AND UP ROUTINES SEG 0141

S846 0SSS00  O4O0Sed QYe4dQ 0sllee

S847 0SS5S506 051117 044440 020116

S848 0SSS14 0N2S10 042101 051440

S849 055522 046105 Q41505 044524

5 SRS BN g Sl

5852 0S554) 106 05111; 05¢2l1e3 ASCII /FIRST FOUR WORD NUMBERS ARE HERDER-/<12><15»
5853 0SSS46 Q43040 0SeS517 020122

5854 055554 047527 Q42122 047040

5855 055562 046525 042502 0S1Sel

5856 0SS5570 040440 042522 044040

gggg gggggs 0408?2 042504 00Sl1ee

5859 055605 127 051117 020104 .RSCII /WORD NUMBERS S TO 260 ARE DATA MWORDS/<12><15>
S860 0SSble 052516 0411l 05110S

S8bl 055620 020123 020065 047524

S862 0S5626 031040 030066 Q40440

S863 0SSb24 042522 042040 052101

el e GO S ol

S866 0S5653 111 020116 0OMOSOM .RSCIZ ~/IN DATA WORDS BITS 4,5,6,7,8 GIVE TRRCK NUMBER/
-5887 0SSE60 040524 0S3440 O0S1117

S868 0S5666 0S1S04 041040 052111

5869 055674 020123 026064 026065

S870 055702 0Ocb06b 026067 020070

5871 055710 044507 042526 0S2040

Sez2 0SS71b 040522 045503 (047040
SB73 055724 046525 042502 000122

SB7S 055732 042522 042101 044040 EM?0: .ASCII /RERD HERDER AND DATA ERROR IN/<1S5> 2>
5876 0SS?40 0OM0S0S 042504 020122
5877 055746 Q47101 020104 040504
5878 055723 Q40524 042440 O0Sllee

5879 (0557 0S1117 0OM4440 006516

5880 055770 0l2

Sesl 055771 104 043111 042506 -ASCI1 /DIFFERENCE LINE TEST/ <1S><12>

S882 0S5776 0M2522 (041516 020105

gl gl el Sed

5885 056017 127 051117 020104 .RSCII /WORD NOS 1-4 GIVE HERDER-/<15,¢l2&>

886 056024 047516 020123 02646!

5887 056032 020064 044507 (42526

gggg CS6040 quggg ouog?g 042504

S890 0S60S1 127 051117 020104 .RSCIZ /WORD NOS 5-260 GIVE DATR WHICH IS THE CYLINDER RDDRESS-
S891 056056 047516 020123 026465

5832 056064 033062 020060 044507

S833 0S6072 042526 048049 052101

5894 056100 020101 044127 Q41511

5895 056106 020110 0S1Si1 0S2040

58% 056114 042510 ONI440 046131

5897 0Selca 047111 042504 020122

X e gl Siin ik

5900 0OSEI40 0Q4750& 041522 Q47111 EM7L: LASCII /FORCING OPI BY 3 INDEX PULSES-<15><l2.
S30i 0Seld4e 020107 050117 02011l
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10-NOV-77 13:16 PRGE 142
POWER DOWN RAND UP ROUTINES

.RSCII

.RSCI1I

.RSCIZ

.RSCII

.ARSCII

.ASCII

.RSCIZ

/CRUSED IMPROPER REGISTER CHANGE-/<¢15><12>

/GO0OD DATA GIVES WHAT SHOULD BE THERE/<1S>12.

/RECEIVED DATR GIVES REGISTER CONTENTS AFTER 3 INDEX PULSES~/

/THERE WRS A SETUP ERROR DURING MULTIPLE WRITE/<IS><l2>

/HERDER RAND DATR COMMANDS RESULTING IN AN RBORT/<15><12>

/0F THIS 'OPI' TEST. /(1S <12X<1S 12>

/T0 TROUBLE SHOOT SETUP ERROR, LOOP ON THIS TEST/

SEQ Olu4e
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5958
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5963
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MACY11l 30(1048)

006440

042523
051525
044520
042523

EM?73:

EM74:

N1l

10-NOV-77 13:16 PRGE 143
POKER DOWN AND UP ROUTINES

.RSCII

.RSCII

.ASCIZ

.RSCII

.ASCII

.RASCIZ

/READ HEADER AND DATA FOR 11960 WORDS /<1S5»«<12>

/THAT IS 46 SECTORS /<15 <1&>

/THRT IS OVER 3 INDEX PULSES CRUSED AN ERROR/

/RERD HEADER AND DARTA FOR 11960 WORDS /<15><l2>

/THAT 1S 46 SECTORS, THAT IS OVER 3 INDEX /<1S><la>

/PULSES CAUSED OP1 TO SET/

SEG 0143
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FOWER DOWN

114 CPHALT:

122

12
0S1511

093943

7?2777
é:?SDB

0S2116
042524

020040
0sele3

DH1:

DH4 .

.RSCII

.ASCI!
.RSCII

b &)
ul
(e}
e
-

.ASC17

.RS5C11

.ASCIZ

.RSCII

Ble

10-NOV-77 13:16  PAGE 144
AND UP ROUTINES

/FRTAL ERROR - SEE ODOCUMENT LISTING <15 12>

/)80 120928072 ¢377.<377>207, 377,377 .-207:4377- 3?7
- THE CONTROLLER OR DEVICE MRS GONE OFFLINE, LOST--1S.-]2-

*READY', BECOME UNRVRILABLE. OR HRS STATUS BITS/<1S-«12>

/WHICH CANNOT BE CLERRED~

/PC TEST WARIT BIT REG REGL RHCS1/¢1S» (12
/ NO PC EXPCTD RDDRESS CONTENT CONTENT
/PC TEST WRIT BIT REG TIME IN/(1S> <12

SEG Olue
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Q41505
006504
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20117
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051523
giol
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8% o4
12
g4esee
020040

0s3111

020040
020040

051040
020040
o4ese2

020040
051505
Q43040
043516
O42SeH
Q47117
041440

DHS -

DHE «

DH?7:

DHIO:

10-NQV=-?77
POWER DOWN AND UP ROUTINES

.ASCIZ

.RSCII

.ASCIZ

.RSCII

.ASC1Z

.RSCIZ

.RSCII

PC

/PC

/PC

/PC

cle

13:16  PRGE 14S

NO

TEST

NO

TEST

NO

TEST

TEST

PC EXPCTD RDDRESS 10 MSEC~/

REG GOOD RECEIVED/ <15 <12

RADDRESS DRTA DRTAR/

REG RECEIVED/ <15 <12>

RDDRESS DARTR~/

REG RDDRESS~/

FRILING CONTENT CONTENT CONTENT

CONTENT /(15> 12>

SEG OJ14E



CZRJJBO, RPOM/S,6 FLTHL CTRLR2 MRCYL1l 30(1046) 10-NOV-77 13:16 PAGE 146
CIRIJB.PLL 10-NOV-77 11:0 POWER DOWN AND UP ROUTINES SEG 0146

047117 Q42Se4 052116

0603%5 o9 HNE 83;6{; O4esa4

060334 020&#0 g20040 020040 .ASCIZ - NO REG. RHCS! RHCS2 RHODS! RHERL/
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060364 044122 1503 020061

060372 020040 0OM4l22 0S1S03

0604 0040 QY412
?D

368061

060422 041520 020040 020040 DHeb: .ASCI1 sPC TEST CONT OF CONT OF CONT OF CONT OF CONT CF CONT OF//155<12

2
060523 040 020040 050840 .RASCIZ NO RHCS1 RHCS2 RHDS!  RHER] RHERZ2 RHER3 ~
060530 020040 £%7040 020117
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020040 020040 .RSCIZ ~ NO NO DATA DARTAR/
047040 020117

060702 020040 020040 047040

060710 020117 020040 020040

060716 042040 052101 020101

060724 020040 042040 052101

ObU732 000101

060734 (1520 020040 020040
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041440
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CTRLR2
11:20

832588

047124
020103

047040

MRCYl1l 30(1048)

020040
051505
051040
020040
020104
04150S
Q46440
043516

020040
020040

020040
0521e3
041520
051040
00S015
020040

020040
020040

047440
o4M 122
12

0S3440
020040
5

Qe0ley
047117
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Ge0117

DHBO:

DHB1:

DHEZ2:

DHBE :

10-NQV-77
POWER DOWN AND UP ROUTINES

.ASCIZ

.RSCI1I

.HSCIZ

.RSCII

.RSCIZ

.ASCII

.ASCIZ

.RSCII

.HASCIZ

/PC

/PC

/PC

/PC

Elc

13:16  PAGE 147

NO ADDRESS DRTA DRTA FUNCTN/
TEST REG GO0D RECVD  MODFING/<15><12’
NO ADDRESS DATA DRTA REG/

TEST PC OF RHDS1/¢15> 12>

NO JSR WRS/

PC OF RHCS1/¢1S5>¢12>

JSR WRS/

TEST CONT CONT CONT <15 <12

NO RHCS! RHAS RHOS1 /

SEG 0147



o
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RPO4-5 & FCTN. CTRLREZ MACYL1 30(1046) 10-NOV-77_ 13:16  PAGE 148
11 10-Nuv-77 I1:80 POWER DOWN AND UP ROUTINES SEQ 0148
061456 020040 020040 0S10MO0
061464 041510 030523 020040
061472 0S1040 040510 020123
Db1500 020040 0SIQ4Q 042110
061511 153 020103 020040 DHeb:  .ASCIZ /PC TEST  RHDST RHERI RHER2 RHER3 RHCS!  RHCS2/
Qel5ip 020040 052040 051505
061524 020124 020040 051040
061532 0492110 0S2123 020040
061540 0SI0N0 042510 030522
061546 020040 0SION0 Q42510
061854 031122 020040 0SI0N0
061562 0942510 031522 020040
061570 051040 041510 030523
061576 020040 051040 041510
061604 031123 000
061607 120 020103 020040 DH72: .ARSCIZ /PC TEST  RHCSI RHCS2 RHDOSI  RHDST RHCA  RHERL  PHWC/
061614 020040 0S2040 051505
061622 020124 020040 051040
061630 041510 044523 020040
061636 051040 041510 031123
061644 020040 0SI1O40 042110
061652 030523 020040 051040
061660 092110 0S2123 020040
061666 0SIO40 0941510 020101
Op1674 020040 0S1040 042510
061702 030522 020040 051040
061710 053510 000103

.EVEN
061714 001116 004SQ4 033316 DOTi:  .WORD  SERRPC,TSTNM,WAITPC,WAITBT,WAITRE,$BODAT,CS!,O
Eis sl fag G
061734 OO0I116 00YSQY DOYSO4 DT4:  .WORD  $ERRPC, TSTNM, TSTNM,WRITPC,WAITBT,WAITRE,SBODAT ,WAITTM.O
061742 033316 033322 033320
061750 001126 033324 000000
061756 001116 0OYS04 004500 DTS:  .WORD  SERRPC, TSTNM,REGADR,$GDDAT, SBDOAT,O
Obi7e4 001124 00lloe 000000
Oblr7e 0O11lp 0OS804 (004500 DTe:  .MORD  SERRPC,TSTNM,REGAOR, SBODAT,O
062004 00l1116 004504 001200 077:  .WORG  SERRPC,TSTNM,STMP1,0
062012 000000
062014 001116 004504 001122 DTIO: .WORD  SERRPC, TSTNM,SBDADR,CS1,CS2,0S1,ER1,0
062022 002 002260 002304
062030 002264 000GO0
062034 00I1lp 004504 002262 DT2E:  .WORD  SERRPC, TSTNM,CS1,CS2,DS1,ER1,ER2,ER3,0
062042 002260 002304 002264
062050 002270 002276 00000
062056 001116 0O4SQY Q04502 ODT30: .WORD  SERRPC, TSTNM,ERWORD, SGDDAT, $BDDAT, O
062064 00Il24 0QLlze 00000
062072 0011f6 004504 GCYSO0 DTSI:  .WORD  SERRPC, TSTNM,REGADR, SGDDAT, $BODDAT, ILLEGL,O
0E2100 Q00ll24 001126 002364
0e210& 0000C0



CIRJJBO, RPOY
SSRIJB.PILL

Oe23EH
0ee2€?

—n
[ e N

o

8
rRoRe Lo

8

002264

000
000

000
000

gcee
000
000

000
000
000

000
coe
000

000
000

000
000

000

MACY1l 30(1046)

004s00
001ilee

033122
033122

002262
000000

002254
000
000

o00
001

000
000
000

000
ooc

000
000

000
000
000
0ao
000
000
000
000
000
000
000

0go
0c0

DT60:

DT6l:
DTe2:
DTeS:
DTe6:

DT72:

DF1:

DFY:

DFS:
DFb:

DF7:
DF10:

DFeb:

DF30:

DFS1:

DF&0:
DfFbl:
DFee:
DFEE:
DFbb:

OF72:

Gle

10-NOV-?77 13:16 PAGE 49
POWER DOWN RND UP ROUTINES

. WORD

. WORD

WORD
. WORD
. WORD

. WORD

.BYTE

.BYTE

.BYTE
.BYTE

.BYTE
.BYTE

.BYTE

.BYTE

.BYTE

.BYTE
.BYTE
.BYTE
.BYTE
.BYTE

.BYTE

SERRPC, TSTNM, REGADR , SGDDAT, SBODAT, SBDAOR, O

SERRPC, TSTNM,PCJSR, SBDAROR, O

SERRPC, TSTNM,PCJSR, SBOADR, O
SERRPC,TSTNM,CS1,RS,DS1,0

SERRPC, TSTNM,DST,ERI ,ER2,ER3,CS1,CS2,0

SERRPC,TSTNM,CS1,CS2,051,0S7,CR,ERL,WC,O

o,o0,0,0,0,0,0
o,0,0,0,0,1,0

o,0,0,0,0
o,o0,0,0

0,0.0
e,0,0,0,0,0,0
o,o,0,0,0,0,0,0

o,0,0,0,0
o,o0.,0,0,0,0

g,0,0,0,0.,0
0.0,0,0

e,0,0,0

o,0,0,0,0
.,0,0,0,0,0,0,0,0

o.0,0,0,0,0,0,0,0

SEG 0148
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CZRIJBO, RPOM S & FCTNL CTRLR2 MARCYL] 30(1046) 10~-NOV-77 13:16 PAGE 180

CZRIJB.FLI 10-NOV-77 11:20 POWER DOWN AND UP ROUTINES SEG 0150
6333 062362 000 0oo 000
6334
£335 062366 .EVEN
6336

6337 000001 .END
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RTRBLE
RTTENT

I
-4
£
HInauwunnunen

MDODDDr<r- 44
mH ~Ngr e

A4 A A A A A4 AAAA A A4~ —HOODOD
DTN LW === ——=—= 00000000000~

ZZO
p o

ggmmwwnpmp;
[

NLWN=—0O OONCNLZWL-0O %

LI T T O T L T LI L O T O T L T O (O L T T L IO I LT

DT D 0 00 D D M T 0 0 O D 00 Do o oo
m
O

(R A 4 [ O TR T APy Y SP T T SR T SPT W SR T SR Y ST P Sy WPTURT W'y S TS T T STy

0

RPOY-S
11

000040
100000
000204
Q3b22e

100000

004566
OO4B4H4

000001
000002
000004
000010
000020
000040
000100
000200
000400
001800
002256
000010
035232
004710
004660
004674
000001
000001

000004
000010
000020
000040
000100
000200
000400
001000
000014
002274
0Celit

& FCTNL CTR
10-NOV-77 |

MARCY1l 38

4781
4781

(1046
ROSS

306S
4781
2549
3566

1993#%
3338

4743
4740

220!

623

)

b284
2578
3652

2480
3408

4837

3338

47SS

Q-NQV-77

2629
4e7e

2549
35e6

3408

Il

10~ 13:16 PAGE 152
REFERENCE TARBLE -- USER SYMBOLS

2776 282l

2578 26es
3652

2871

2776

2903

2823

2991

2873

30eS

2903

3196

2991

SEQ 015l

3265

3076



J12

<RJJBO, RPO4-S.6 FCTNL CTRLR2 MARCYLll 30(1046) 10-NOV-77 13:16 PAGE 1S3

CZRIJB.P1L 10-NOV-77 [1:20 CROSS REFERENCE TRBLE -- USER SYMBOLS SEQ 0152

CHECK 033124 2096 4253

CHECKC 033162 4257 42638

CHECKT 033146 2169 2195 2225 2243 2289 2332 2339 2446 2474 2508 2534 2572 2614
2624 2658 2691 2756  280f 2840 2 2852 2897 2929 2986 3060 3118 31ek
3181 3220 3259 3303 3310 3325 3381 3395 3431  34eM 3Bl 3612 3e8Y
3734 3782 3620 3835 3892 3990 3975 4p21  4259a

CHREG 033756 2102 2163 2201 2480 2543  2%46 2549 2578 2629 2776 2821 2823 2871
2673 2902 2903 2931 3eS 3% 325 3338 408 38 IBI 3573 ez

CKSWR = 104407 4764 4755 48378

CLARER 032736 2142 2183 2232 2236 2238 2307 2389 2440 2469 2501 2529  2S6S 2567
2647 2653 2686 2736 2796 2847  2B92 2924 2951 2970 3039 3041 3043
3108 3110 3163 3178 3203  321Ss 3262  3LS4 3301 3318 3320 3374 3378
3389 342 460 3461 3831  3\B1 3888 3971 4013 §017  Y1els

CLDISK 033066 1948 2032 2042 2066 209 2128 2181 2224 2228 2273 2330 2334 2435
2469 2497 9563  2bl2  o6iB 2643  26B6  27ee 2794 2837 2845 9830 2920
2932 3025 3044 3100  31il 3158 3170  32le 3250 3292 3293 3362 3369
3424 3458 3491 3620 3894 W72 374 3708 3724 3757 3779 3810 382Y
3875 3340 3965 4008 4232

CLR = 0DDONO 13518 2055 2061 2078 2083 4237

COMPAR 035114 2215 2323 2406 2493 2595 2679 2712 3092 3144 3243 3280 3354  34uB
3985 3918 4035  Ye8bs

COMREG 034064 2107 2165 2202 2252 2313 2395 2455 @482  251h 2551 2581 2631 2667
2700 2783 2826 2676 2906 3007 3080 3122 3200 3230 3263 33™: Il

3440 3477 3577 3664 45528
CPHALT 057172 2096 2159 2196 22es 2243 2eB89 233 2339 2446 2474 2508 2534 a2s7

3166 31681 3220 3253 3303 3310 3325  33\/I 39/ 3431 e 3BEI 3612
3684 3734 3782 3820 3835 3|92 33™0 39758 9021 5938s

CR _ = 000015 6208 4754

CRLF = 000200 608 4754

CSF = 000002 14688

¢su = 000010 14908

€81 002262 16138  3693* 394  3743# 3744 3799+ 3800 3854 3904 4781 6254 6266 6269
6284 286 6289

¢s2 002260 i610s 4781 6266 6269 6286 6289

OB 002252 16078

OCK = 100000 14248

DCL__ = 000100 15428

DCLEAR 002330 16424

DOISP = 177570 6208 642 1750

DE1_ = 000040 13968

DFF20 = DODOC2 13928

DFFS = 000001 i39I

DF | 062234 655 b67 678 62348

DFI0 062266 732 746 760 776 6305w

DF26 082275 835 63094

DF30 062305 91k 335 951 98 1029 1063 1087 1123 1159 1286 12?7 63138

DF 4 062243 691 6237w

OFS 062252 701 786 798 B12 826 838 846 853 863 872 883 906 927
945 9p] 979 930 1004 1016 1041 1089 1076 1116 1138 1047  1i72
1213 1225 1291  ©300s

OFEl 062312 1102 6316w

DFE ObE2E? 711 63028

CFED 082320 1189  E319

CF DE232E 1187  EB32is

)"'qu
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CoRJJBO, RPO4 S & FCTNL CTRLR2 MACY11l 30(
C REFERENCE TARBLE -~ USER SYMBOLS SEG 0Jl1€3

1
CZRIJIB. P11 10-NOV-77 11:20 RO

DF62 062332 6323n

—
n
o
N

DFES 062336 1237 63258

DF6E 062343 1255 63278

DF T 062263 719 6304s

DF72 062354 1307 1318 1325 633!

DH1 0S 7444 b48 660 672 6031

DHIO 060243 724 738 752 768 6102

OH2E 060422 887  bl22w

DH30 00622 911 933 949 96 1027 106l 1085 1121 11§87 1264 1275  Bl4Ss

DHY 057624 685 6051w

OHS 057765 696 781 793 807 g2l 833 g4y 851 861 870 881 904 925
943 9593 977 988 1002 1014 1033 1052 1074 114 1133 1i48 117D
1211 1223 1286 6069w

DHS1 060734 1036  b6160w

DHE 060104 707 60848

DHEO 061073 1183  6177#

DHEl 061230 1193 6194

DH62 061322 1201 6204

D4ES 061375 1231 6212

DH6E 061511 1247 62268

DH? 060203 716 6095

OH?2 061607 1298  13i6 1323 62388

0IGB = 000004 1393

DISPLA 001142 B428  1750% 4754 4755k

DISPRE 000174 62is 1750

oLT = 100000 13618

DLe4 = 000020 13958

OMD = 000001 14288 3626 3652

DPR = DOOY00 13998 2102 2247 2343 2627 2661 2694  3H3I4 372 4273 .

DRY = 000200 13988 2102 2291 2332 o6l7 2627 2844 3314 3823 3951 4011 4273

D51 002266 16158 4781 6286 6289

DSWR = 177570 p208 _b42 1750

0S1 002304 16228 S2 3302 4781 6266 6269 6284 6289

07 002306 16238  2027% 4781

DTE = 010000 14218

GISY = 001000 14348

DTl 061714 BS54 bbb 677  b2S4#

DTI0 06201 731 745 759 775 6266

0T26 062034 894 62638

630 062056 9i5 934 950 967 1028 102  10Be 1122 1158 1265 1276  b27es

014 061734 290  6257# .

oTE 061756 700 785 797 B11 825 837 gys gs2 862 87} 882 905 926
944 960 978 989 1003  101S 1040 1083 1075 1115 1139 1146 1171
i2l2 1224 1290  &2604

DTSl 062072 1101 6274

DTE 061772 710 62628

0Y60 062110 1188 62778

016l 062126 1136 62808

OTe2 062140 1204 62828

CT6S 062152 1236 62848

DTEE 062166 1284 6286

)84 062004 718 62648

0172 062210 1306 1317 1324 62898

DvA~ = 004000 i384s 2058 2102 247 2342 2627 266l 269 MM 72 u2eS

< = ]
ECI = 004000 IS1% 2150 2153 2190 193 2240 2273 2334 2442 2471 2503 2531 2568
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002312
002314
000030
0N2566
043306
04335S
043462
Q43570
043707
043761
oud] e
Oo442S0
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4455y
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MARCYLL 3001046) 10-NOV-77 13:16 PRGE 155

CROSS REFERENCE TABLE -- USER SYMBOLS

2747 2749 2798 2849 2894
3217 3256 3302 3321 3380
3974 4020

1811#* 1840#

o772

29e8
3381

2380
3428

2982
3462

3052
3683

3054
3733

SEG Olc+4

3113
3782



CZRJJBO, RPO4-5.6 FCTNL CTRLR2

CZRIJB.P11
EMBS 055223
EMB6 055245
ENET 055456
EM? 043;36
EM?0 055732
EM7] 056140
EM72 056401
EM73 056647
EM7Y 057017
ERFLGS 004632
ERR = 040000
ERRVEC= 000004
RWORD 083 02
R1 002364
ER2 002270
ER3 002276
ExT1 = 006601
EXTIO = 000010
EXT2 = 000002
EXT20 = 000020
EXTS = 000004
EXT4Y0 = 000040
FEN ~ = 000200
FER = 000020
FILL 034022
FILLRE 032770
FINACC DO4SEM
FINGLA 004562
FIRST  DO4634
FLHERD 032712
FMT22 = 010000
FUTABL 002322
GNE EEERES
s = 000001
GRv = 0000.C
GTSWR = 1049406
HCE = 000200
HCI = 002000
HCRC = 0GI400

10-NOV-77 11:20

OMU— WO NN N NG = — = R OO+ - O MO — N
SRR S®

WUW ILIWONO—DOT L—-0ODON0O—~L L£O00LN

ALL
L X J

128

M
£

o
- =

LO—-0NLENWVODWD LWOOT NN NN WO—-NL L L L L L L L0000 L£.LNWWUNNY NN
= %

= (W) WU = b e QI LITVRD S L= o= GG = QI PN = bt e QO U L 0 e e s s s s et s s e ()00 Pt s P ot et P P

— WO N e es O =0 £ = WO —
~NL-£E VU 00— £ N WO OO ~— W

MARCY1l 30(1046)

10-NOV-77

1821#
6;?2
4781
6286
6286

g??
90
1842%
6266

13:16 PAGE
CROSS REFERENCE TABLE -- USER SYMBOLS

e8el
Y754 %
6269

2903

6289

2437
3035

2334

wo
D

£ Wumnun L£nyr
W £—rnuNO®
N Ne—NDO W £
O~ OO

Wwrufu
oW
DNV
— @

3065

2546
3194

SEQ 0isS

3338
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C2RJJBO, RPOM/5-6 FCTNL CTRLR2 MACY1l 30(1046) 10-NOV-77 13:16 PAGE 157

CZRIIB.P11 10-NOvV-77 11:20 CROSS REFERENCE TABLE -- USER SYMBOLS SEQ 015k
HT = 000011 6208 4754
HT. = 015440 2l0ca 2lbls 21988 22278 22478 22918 23058 23324 23758 23878 24508 24788 25]2s
2538 25768 26178 26278 26b1s 2694s 27598 2804s 28448 28S4s 23008 29328 2989
30638 31188 31698 g g4s 32238 32628 3307# 33148 33368 3385 34068 34348 3472
35648 36888 37388 858 38238 38468 289Ss 3951is 39838 4Olls  40e2'3s
IRE = 002000 14198 2759 2776 2804 2823 e8s4 2873 2900 2903
IE = 000100 1379 2048 2072 2159 2l ece? 2245 ee4?7 ce8l 2289 2332 2342 2346
2371 2448 2476 eS10 eS3b eS74 2blb 2beb {-Y-¥4 2660 ebbl 2693 2694
g oah HU o mn BE OW L8 oW W 0 1w B
3888 gggg 3894 3950 3977 4010 4028 4373 4385 4452 4475
ILF = 000001 1409
ILLEGL 002364 1656% 3S11# 35ee 3533 3541 3561 3569 6274
It 0EE L
IR = 000100 13528 2543 2991 3196 3225 3265 3539 3550 3573 3658 3659
IXE = 004000 1498s
KIPARO= 172340 640
KIPAR1= 172342 6408
KIPARS= 172344 640%
KIPAR3= 172346 6408
KIPARY= 172350 640
KIPARS= 172352 6408
KIPARB= 172354 6408
KIPAR7= 172356 6408
KIPDRO= 172300 6408
KIPDR1= 172302 6408
KIPDR2= 172304 6408
KIPDR3= 172306 6408
KIPDRY= 172310 6408
KIPDRS= 172312 6408
KIPDRE= 172314 6408
e edis 2 -
. |
tET = 8888?3 lzgéz s%g& eled3 2201 2991 3065 Yeze
LY = 000000 21028 21bls 21988 22278 22478 22918 23058 23328 23758 23878 2450% 24788  2512#
SR Al RN M OEDD EM o s Wi ol o o O
] [ ] 8 [~
35648 36888 37388 3785k 38238 38458 38958 39518 39838 40lls 4029
MCLK = 000002 14298
B D =
= )
MINX = 000004 1430 3627 36286 3639 3640 3643 3644 3647 3648
MMVEC = 00025 o408 - -
MOL = 010000 14038 2033 2034 eloe 2247 2343 262”7 ebbl 2694 3434 3472 4273
MPE = 000400 13548
MR 002302 16218 4781
MRD = 000020 14328
MSE = 000020 14918
MSTCK = 000010 14318
MWR = 000040 14338
MXF = 001000 13558 3538 3548 3557 3573
NED = 010000 1358#
NEM = DO4000 13S7s
NHE = 002000 14978
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3 JOW=J
m wow
OO0

L B

4228

4754
3652
2543

42534
4349s

4323%
4324

2096

4103#

CROSS RE

[
DD~
omnn
L 3 I

3730
2546

Y254 #
4350+

2101

4606 #

Bl3

{G-NG -1 16 PRGE 158
FeRENG g 13118 R RUE 4800 s
1745

1333 1974s 4 Cee

2991 3196 3225 3265
4259¢  42eD* 6280 6282
2102

LYZAY 478 # 4799 4803
o07i% 2094 2292 2377
3802 3860 3300 459
4718 4732 4837

o072  e2loe 2l 2227
5626 5605  Se61  Soad
533 5385 54906 343
4268

2188 2471 2we 2894

3538

40B8S*

434

3548

4605S#

3ese

3659

SEG 2157

2450
3184
3845

3321
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C2RJJIBC, RPO4-5.6 FCTNL CTRLR2 MACYL1l 30(1046) 10-NOV-77 13:16 PAGE 159

CZRIIB. P11 10-NOV-77 11:20 CROSS REFERENCE TABLE -- USER SYMBOLS SEG 0158
3327 3428 3433 3434 3462 3467 3472

READIN 002362 16558

REFOR' 093380 16908 S5ap 530 ®e2 330 8 o 2694 2849 2853 3052 3054 3062
16590 &80 o33 528 SRdl  GRER  GB%

REGADR 004500 16708 1852 2102% 2247% 2350 2364% 2627% 2661%  2694% 3434 3472%  4SEB¢  62E0
622 B27Y  Ba77

REGSAV Q40576 475Ey

REGSAL 040604 1811 47554

REINTC 003434 16648 2142 2190 2193 2201 2215 2238 2273 2309 2323 2334 2391 2408
5490  S471 2493 2501 2 2567 o568 2578 o595 2653 2 2679  26Be 2688 2696
712 2847 2843 832 2894 3043 3052 3084 3065 3092  31l0 3113 3120

194 3215 3217 226 3243 3254 3256 3280 3320 3321 3338 3354 3428

3437 3948 346l 3462 3479 3u@s 3782 3881 3891 3918 4013 4020 4035

RELERS 002332 16438

RESVEC= 000010 6208

RETCL 002356 16538

RHAS 002216 15788 1847 1863 468 %

RMBA 002174 18668 2163 2201 249 2309 2391 2452 2514 2543 2546 2578 2662 2696
2770 26815 o865 2991 3065 3120 3189 3194 3226 3338 3408 3437 3474
3621%  3S44%  3553% 3574  3598# 3656 4658

RHBRE 002240 IS90s 1839

RHCA 002212 18768 2201 2998 3000 3071 3073  3blb¥ 4200% 4218%  46SSH

PHCC 002234 15868 2391 2998 3000 3338 3408 3474 4325 4637

RMCS1 002200 15718 2D% 210jx 2159  gld6x  2l98  g2oTe  ZedoH 2247  2289% 2299% 2305 2309
2332% 2346% 238 331 48 2450  o47e* 2478 o480 2510 2512 o536 2538
5549  Do74s 2576 2578  o6lb®  2626% 2629  obbO¥ 2Bkl  26393% 2694 2758 2774
2803% 2819  2B43® 2853% 2869  2893% 90 931% 2932 9g8% 2989 2991  3062+%
3063 3065  31i7* 311 3168% 3169 183 3184 3136 2o2% Je23  3eblx 3262

3265 3292 3305% 3307 3313%  3327% 3336 3338 3363 3383%  338S 3397% 3406
3408 J433% 3434 J467% 3472 3564 3569 J631% 3652 3686% 3688 3693 3736#
3738 3743 3782% 3785 3799 3822% 3837#  384S 3894* 3815 3950* 3977+ 3983
4010%  4028% 4029 Y202%  H219%  4228% 4232 4373 438S Yyse 4475 Yeb4® 4718

RHCS2 002176 15678 1864 1905 1982% 2543 2546 2772 2817 2867 2991 3196 3285 3265
N i 3873 3657 4233  u4ebl#

RHCS3 002242 15918

PHDB  00ci70 15648 (816 4719

RHOST 002204 16738 2163 2201 2249 2290 2309  2378% 2391 2452 2480 2514 2549 2578
geel  26% 776 gsel  g87 2902 3004 3076 3120 3196 3225 3265 3338
340 343 74 Eils 5 N20I¥ 4656

RHDS! 002222 15808 2102 261 2163 2201 2227 2231 2332 2375 2480 2549 2578 2617
2627  o6p4 o776  9B2]1 o844 2871 2903 2991 3085 3189 325 3314 3338
3908 3566 365 3823 3951 NOII  He3M

RHDT 002224 1sBis 1906 1906 1911 1913 1916 1918 1924 1983 1885 199 2000 2002
2005 2007 2010 2012 2028 2027

PMEC1 002230 15834

RHEC2 002232 15844

RHERI 002202 Je728 1867 2480 2549 2578 2759 2776 2804 2823 2854 2873 2900 2903
2331 3065 3196 3268 3338 3408 666 3652 3789  423%

RHER2 002206 15748

RHER3 002214 15778

PHLA 002236 15868 4326

PHMR 002220 15798 3625 3652

RHOF 002210 18768  3elS¥ 4227  HbE2#

PHSN 002226 15828 1996 2024 2026
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CZRJJBO, RPOM.5-6 FCTNL CTRLR2 MACY1!l 30(1046) 10-NOv-77 13:16 PRGE 160
CZRIJB.P11 10-NOV-77 11:20 CROSS REFERENCE TRBLE -~ USER SYMBOLS SEG 01589

RHWC 002172 15658 2099 2158 2163 2196 2201 2242 2249 2276 2309 2337 2391 2445
2452 473 8507 g8ld 533 2543 2546  257) 2578  @b22 2657 26b3 2690
2636 765 768 2850 813 2B5: o863 289 2985 2991 3059 3065 3115
3120 3180  3:85 3199 3219 3226 3258 3324 3338 3394 M08 ™30 3436
463 ™74 3520 3643 3552 3660 3EPS 359e# 3619 3655 4187 4439 i4cgg
435 4p37  H4ES7H

RH70  0O4E40 17178 1774%  1837% 2540 3186 3492

RH7OCK 032 10728

)~ = 000004 141Is 3338 3408

RPTCTR (033566 Y4268 4470

RPTRP1 011266 2044 20578

RPTRPZ (011374 2068 2080

RPVEC 002166 13308 1754 2043 2067  2100% 2159% 2196% 2226 2244# 2208% 2298 2332% 2339
2381# 2447  2476x  2509% 253G  2573% 261G  2boS*  2659%  2692%  2757%  oBOoe  oBHls
2853 2898% 2930% £987%  30bl*  31ib* 3167* 3182+ 3221 3260 3304 33le# 3326+
3382« 46%  3432% 3465  3685% 3736  3782%  3821% 3836  3893%  3349%  3376x 4009«
4022% 4730  W4733% 4736 4747w

RPVECT 036306 1765  y?iSe 4?47

RPOE 004636 17158 1981% 1988% 2131 2147 2187 2727 2742 2940 2960 2976 2994 3027
3049 3068 3955 4048 4066

RPYVEC 004506 1673 1799% 2100 2159 219 2226 2244 2298 2332 2381 2447 2475 2509
2535 2573 2615 @625 o659 2692 8757 o802 2841 o853 2898 2930 2387
3061 3116 3167 3182 3221 3260 3304 3312 33H 3382 3396 3432 396S
3685 3735 3782 3821 3836 3349 3376 4009  u4022

RTN 00ES16 1838 1840w

RUN 035050 2150 2153 2190 2193 2240 2273 2334 2442 2471 2503 253l 2655
26B8 2747 2749 2798 2848 2894 2328 2980 2 2982 3052 2 3054 3113 3165
3177 3217 3256 3302 3321 3380 3391  34e8  3Mee 3683 3733 3839
3831 3974 4020 46564

RUNCTR  DO46N2 17208  3632%  3635#

RUNWAT 027414 3c3ce

SAVER 033234 2089 2:58 2196 2242 2276 2337 2445 2473 2507 2633 2671  2b22 2657
2690 2755 2800 @851 o896 2985 3053 3115 3180 3219 3258 3324 3334

. 3430 3463  3S60  3€19  4294s

SAVERE 004S12 16818 2093 2107 2158 2165 2196 2203 2242 2252 2276 2313 2337 2395
2445 2465 2473  P4BO* 2482 2507 2516 2533  2S49s 2581 571  2578% 2581
2622  o629% 9631 o657 o667 2690 o700 2755 2768 2770% 9772 2774 2776
2783 o800  2B13% oB815% oBl17% 2B819% P82l 2923% o826 2851 2 o863k PE65* o867k
oBeAs 2871 2873% 2876 2836  ©902% 2903% 2906 2 2985 299l  3004# 3007 3059
3076 3080 - 3115 3122 3180 3196 3200 3219 3226 3230 2 3258  3265# 3269
33249 3338+ 3341 3399 3408« 3411 3930 3440  3M63  3¥477 3560  3I566* 3569
3577 3619 3652  3655%  3p56%  3659%  3pb0* 3664 4188 4502%  4504s 4580

sC = 100000 13878 2480 2549 2678 2629 2902 2991 3065 3196 3265 3338 3908 352%
3535 3546 3654 3569 3852 3699  I744 3800

5C1 = 000100 14748

5C10 = 001000 14778

€2 = 000200 14758

SC20 = 002000 14784

cCd = 0OOY00 14768

SEECOM (002352 16518 2332 2843 3313 4219

SEEKCY 033036 2332 2842 3311  42i8s

SELECT 004626 17068 1739¢ 1741« 1744% 1802 1943 1955 4092

SELTST 007700 1881 19438

SERCH 002334 16448 2273 2289 2334 2340 2346 2626 2627 4202

S¥1 = Q40B00 15438

EN 002310 16298 202e¢ 478!



C2RJJBO, RPO4-S-6 FCTNL CTRLR2

CZRIJIG. P11 10-NOV-77 11:20
SND1 005774 1763
SRCH 033016 2340
SRO = 177572 640
SR1 = 177624 6408
SR2 = 177576 6408
SR3 = 172516 6408
557} G3lieh 38778
85712 031134 38808
SST3 031154 3871#
5ST4 031174 3872%
SSTS 03206 3873
STACK = 001000 6208
26le
3534
START 004720 1740
STKiLMT= 177774 6208
ST 024150 32988
§722R 022546 3121
S§123 024726 3354
5724 50 3368
5128 026014 3948
SWR 001140 642N
SWREG 000176 6218
SWO0 = 000001 6208
SW00 = 000001 6208
SW0l = 000002 6208
SW02 = 000004 6208
W02 = 000010 6208
SWO4 = 000020 6208
SWOS = 000040 6208
SW06 = 000100 6208
SW0? = 000200 6208
SWOg = 000400 6208
SwW0S = 001000 6208
SWl = 000002 6208
SW10 = 002000 6208
SWll = 004000 6208
SWi2 = 010000 6e0s
SWi3 = 020000 6208
SWid = 040000 6208
SW1S = 100000 6208
SW2 = 000004 6208
SW3 = 0000i0 6208
Swd = 000020 6208
SWs = 0 6208
SWE = 000100 6208
SW? = 000200 6208
SWB = 000400 6208
SW9 = 001000 6208
TBIiTVE= 060014 6208
TOF = 000040 14928
TESTAD 034220 46038
TIMCNT 033564 2050
TIME]l 033266 43238
TIMEZ 033300 1799

T¥vYEC = 0000eQ 620

MARCYL1l 30(1046)

17698
2620

2074

43254
4754#

42004

470S

1861

43&2

ELlJ

10-NOV-77 13:1% PRGE
CROSS REFERENCE TARBLE -- USER SYMBOLS

1772
4754

1879

4367

1825 1861

44250 4441

161

2065
2920

1879

STTS

4572

4703

g2e
329

4754%»

wr
ww

oW
o

4755

2435
3458

4773

SEG ClEe0

2497
3491

4837Ts
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CIRJJBO, RPOM S.& FCTNL CTRLR2 MACYLl 30(1046) 10-NOV-77 13:16 PAGE 162
CZRIJB.PLL 0 10-NOV-77 11:20 CROSS REFERENCE TRBLE -- USER SYMBOLS CEGQ 0le&l
TMPO 004650 17268 ceseH 2299 e370# 2371#% 2381l 3292% 3328 3331#% 3343 3363% 3398 401+=
3413
;Hgl ggqgge {;ggl 3676#% 3718% 37264# 3770+
MP4 4654 ]
TMPS 004656 17298 ccBix 2296 2372% 2378 3293#% 3358#» 3364 # 3453
TN = 000037 19488 c096 clon 2eo4s 2330 2435 24978 eblos 2b431% 27224 2794 28378 2890
o0 2920# 3158% 32508 3292 3362 3458 3491 3594 s 36748 3724 38108 39408s
;ng%ﬂ 8838:6 lgggl 1872% 1B744#
Vv = L ]
TRAPVE= 000034 6208 1750% 1753% 2351+ 2365#% 2376#%
TRE = 040000 éggbl ggge 2549 2578 290¢c 2991 3065 3196 3265 353¢< 3545 3554 3652
v
TRK1 = 004000 14798
TRk10 = D40000 148248
TRKZ2 = 010000 14804%
TRK20 = 100000 14838
TRKY = 020000 148148
TRIVEC= DOBOIY 185s8
TSTYNM 004S0M4 16728 1810#% 1858+ 1948% 2029* 2041 % (8] 31 20964 cleB8# i 2330#% 2435+ 497 #
Eblg* 2b43# e7ecH 2734# 2837# 2890% 2920% 3158% 3250# 3292+ 3362 J458# 3491 *
JS4# 3674 3724 % 3810% 3940# 4607 beS4 6257 6260 Y={ Y= 6264 626k 6269
6272 6274 6277 6280 6282 6284 b286 6289
TS7T1 006176 1803 1807 1810#n 4lee
TST10 0:1404 2079 c089s
TST11 011650 clces
TST1e pl12se4 cce4s
78713 013504 23308
TET1H 0l4252 e435Ss
TST1S 014760 c497s
TST16 016110 cbles
TST17 0le44e 26438
TST2 006532 18458
78720 017330 2’228
75121 01?710 27948
TST22 020166 28374
7S723 820524 2890#
7STeM 020772 29208
7S72S geekle 3158%
1ST26 023566 32508
75127 Q24114 32328
1872 006600 18S0 18578
TS730 C2H4744 3360 3362
787131 826032 34855 34588
16732 026376 349l s
TST33 D27224 3494 3594
TET3Y 027652 36748
TET3S 030134 37248
TET36 030572 37S0 38108
1€137 031404 3938 3940s
TETY 0077 14 1944 1947s 4101 4112
TSTHY0 032336 40858
TE7S 010642 2029
TETE 011174 2034 2040n
TEY? 0li304 2056 2059 c0E4 e
TUF = 000100 1493s
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<ZRIIB. P11 10-NOV-77 11:20 CROSS REFERENCE TABLE -- USER SYMBOLS

TYPDS = 10440S 1923 1831 199S 4087 4089 4099 ylee

TYPE = 104401 1766 1767 1768 1803 1828 1838 1840
1970 1994 1996 2016 e0l8 2020 2034
2289 2332 2339 o446 o474 2508 2534
2801 e840 2852 2897 2929 2986 3060
3310 3325 3381 3395 3431 3464 3561
3892 3940 3975 402l 4086 4088 4097
4615 47185 4717 4730 473c 4734 4736
4781 4784 4806 4808 4811 4813 4828

TYPERR 041704 4778 4783

TYPOC = 104402 1831 1925 1996 4608 4610 4716 4731
4792 4821 48378

TYPON = 1044CM 48378

TYPOS = 104403 4837

UNIB = 0000e0 13508

UNIT 004616 5223' 1805% 1807# 1938% 1944 % 1950 1973

UNITS 004576 16978 1893 1897 1938 1962 4107

UNITSL 004630 17068 1806% 1807 1944

JNLORD 002324 16408

UN©T = 040000 14238

UFe = 020000 1359

JS1 = 000001 13468

JSe = 000002 13478

JSHy = 000004 13488

UWR = 000010 15398

VUF = 000002 15386

vU33 = 010000 14998

vy = 0001i00 13978 2l02 224? 2343 2be? 2661l 2694

WRITBT (033322 Y3468 4Y355# 4363 4368 43S Yyye Y447

WaITPC 033316 43448 4352#% 4353 Y4432% H433* 6254 6257

WARITRE 033320 434Ss 4Y354# 4363 4368 4372 4384 Y4344

WARITTM (033324 Y324+« 43478 Y348 4392 4402 6257

WRIT.P 03332t 4348s

WRIT.T 03370 44298 4837

WRT = 104413 2102 216! 2138 eea? ce4? 2291 2305
2538 2576 e6l? = Y-¥4 cbbl b4 2759
3063 3118 3169 3184 3223 326e 3307

_ 3564 3688 3738 378S 3823 3845 3895

WC D02z54 16088 107 2165 2203 2ese 2313 239S
266? 2700 2783 2826 2876 2906 3007
3411 3440 3477 3577 3664 4636 4781

MWCE = 040000 1360%

WCF = 000040 i414s

WCU = Q0000] 14878

WLE = 004000 14208

WRCHOT 002340 16468

WRCHEK 002336 1546

WRFROM  00227C 16E3n 2135 2138 2150 2153 elb3 2183
2249 2307 e3eld 2389 406 2437 o442
2529 2s31 2543 2546 2565 2595 264s
c’?34 2736 2747 2743 2796 2798 29ee
2968 2970 2980 2982 2991 3031 3035
3163 3165 3175 3177 3189 3194 3213
3318 3354 3372 3374 3376 3378 3380
348¢€ 354Y 354¢ 3597 3680 3683 3730

1976

1994

4086

4256

4451

2387
2854
338S
4011
2sSle
3200

4106

“4lll#

SEG Jlee

4238

6257

Wiy  Wwruny
woee £oun
LW N

nJon

e



CIRIIBC, RPOY S B FCTNL CTRLRZ2
CZRIJB.PIIL

WRIDAT
WRIFOR

E

P

C
wan

$BDDAT

SBELL
SCHARC
SCKSWR
$CMTRG
$CML

3

SERROR
SERRPC

SERRTB
SERRTY
SERTTL
SESCHP

THG
EME

a2

002342
002344

03261¢E

ONN) ettt e =)o
O N b e b o= YYo= (A

88?8%888 08800328 B8Z88

.4;..",..-

10-NOV~-77 11:20

MRCY1l 30(1046)

3968
2531

5439

3383

18918
1771%
3344
1850+
Y477
4754

4837
1750

13

13:16 PRGE 164

CROSS REFERENCE TARBLE -- USER SYMBOLS

3971
2536

5334

3612

4754
44w
102#

4SH7 %

475S

4611

4787

10~NOV-77
3974 4016
2798 2803
eded S5
3683 3686
4268+ 4275
22047 R 2348#
4699# 6254
4754 4755
Yl22s

6254 6257
6286 6289
4755+

475S

o7 2349+
6277

4047
3177

5637

3733

6%&6
23be*
6257

4784

e260

2363+

403S
3183

5880

3736

6277
2627+
6260

4808

bebe

227 #

3391

2
38

3834

6280
2Ebl e
6262

4813

babY

cbbl#

3397
4y
38

3837

628¢e
2654
8272

6266

64 ¥

6269

3434=

W
LN
N —
~N0O

3472
6277

6272

J4rer

H4372%

6274

4566+

SEG Cle3

2680
2205

4384+

4638+



CoRIJBO, RPOY-5.6 FCTNL CTRLR2
CoRJJIB.PILI

SLF
SLPADR

ENWTST=

SOCNT
$OMODE

001224
001106
001110
ERERRE
g4o423
0404ie
036646
001154
000001

Q42314
042316

000000
g2lezie
001146
037314
037234
037333

037322

u

cc

10-NOV-77 11:20

b4os

MACY11 38

4754
1750#%
17S0#
1771

4754

184Ss
2b43e
3674

40S6

48378

4754
4837

4837
4837

I13

13:16 _PAGE 16S

POSS REFERENCE TABLE -- USER SYMBOLS

(1046) 10-NOV-77
4755

1947# Yo l4x 4617
3S16# 3881#» 3998+
Y754 47585

1857s 19478 029
27228 27944 28371
37248 3810s 39408
4098 Yiges 4754
4755

1771 Ylee 4754
642 1780 1810
2435 2497 eble
3458 3491 3594
1810+# 184S# 1867«
2093 4717 47544

4754 %
4609

2040
2830s
408Ss

475S

Yelbs

2064n
29208

Why—
~3 3
o
LN

4085#*

47542

c0B83n
31588

WMy
w0
—0L
oL~

Yieo#

475¢E

2040
2890
408S

2330s
33628

2064
2920
4122

243Ss
345Es

2089
3is8
475y

SEG JleH4

24978
3491s
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C2RJJIBO, RPOM.S. 6 FCTNL CTRLRZ MACYIl 30(1046) 10-NOV-77 13:16 PAGE 166

CZRJJB.#II 10-NOV-77 L11:20 CROSS REFERENCE TRBLE -- USER SYMBOLS SEG 01&ES

$TKS 001144 &4ycs Y7S4#

$TRSRY (37404 47548

STMPO 0011786 b42s 1901 #* 1902#

STMPL go12G0o b4 1823# 20S0# 20S1lx c074# c07S# 3498+ 3503+ 328lE#
3867% 3877%» 3936+ 3959+« 3962+ 3990 3999 4045 4059
4060 4063 4070 4073 4o77% beb4

sTMP2 001202 b4os

STMP3 001204 QT4 ]

S THMPY 001206 buce

S TMPS 0clel0 &Yee

$TN = 000041 895 1803 1807 1810» 184Ss 1850 18574 1944 2034
20408 2041 2056 2059 clb4s 206S 2079 2096 24358
e497n eblon 26438 eveen 2794s 28378 2890s 3158s 33628
3455 34588 34914 3494 3S94s 3674% 37248 3810s

$TPB 01152 bYcs 4754#»

STPFLG 001157 b4cs 4754

$TPS 001150 b4es 4754

S TRAP 042320 1780 48378

STRAPZ2 (042342 Y8378

STRP = 000014 48378

STRPAD (042354 48378

S$TSTNM (01102 IS4 4O91l* Ylecos 4754» 475§

$TTYIN 0ON0362 475438

STYPBN= #%sns# 4837

$TYPDS (036650 47548 4837

STYPE 037074 47548 4837

STYPEC (037244 47548

STYPEX 037312 47548

STYPOC 0QM2ll6 48378

STYPON (Qu2l32 48378

STYPOS 042072 48378

E§XTSTR 036410 47548

SSGETY= 000000 4leoes

SOFILL 0O4231€E 4837 ns

SH40CAT: sessss | 4754 4755

. = 062366 6218 bces 6258 6298 B4l B4YCH l1662es 16630 16648 168l 1697 1750 17668
17678 1838s 18404 18638 1885# 19228 1924s 19268 1970s 19948 20168 20188 20208
c034s 20368 40868 4088#s Yiee 4eles 46158 4730s Y7348 47364 47388 47468 47548
47cg 4781 483Ss 4837 6335



K13

CoRJIJBO, RPOM. 5.6 FCTNL CTRLR2 MACYL! 30(1046) 10-NOV-?77 13:16 PAGE 168

CZRIJB.A11  10-NOV-77 [1:20 CROSS REFERENCE TABLE -- MACRO NAMES SEG OlEE

ALLREG 6198 4780 478l

CHANGR  _B198 2102 2163 2201 2480 2543 2546 2548 2549 2578 2629 2776 2821 2823 2871
2873 2902 2903 2991 3065 3076 3195 319  326S 3338 3408  3Se6 356 3572 3652

CHECKD _b13 2i59 2196 2225 2243 2289 2332 2339 2446 2474 2508 2534 2572  2bl4 262
2658 2691 2756 2801 @840 2852 2897 2329 298 3060 3115 316k 3181 3220 3069
3303 3310 332 3381 3395 3831 3464  3%6i 3612 3684 3739 3782 3820 3835 3682
3390 3975 §pal

CHECKY 6198 2096

CHKCNTY 6198

CKCNTV 6198

CLERRA 6198 2142 2183 223 223p 2238 2307 2389 2440 2463 2501 2529 2565 2567 2647
2653 2686 2736 2796 2847  2B32 2324 i 2970 3039 304! 3043 310 3110 3163
3176 3213 3215 3252 3254 3301 3318 3320 3374 3378 3389 3M2e 3460 346l 3830

) 3880 3887 3970 4013  401e

SMPBLK B9 2014 2322 2405 2432 2594 2678 2701 3091 343 3M™2 379 33,3 W7 Jusy

CMREGI  _619% 2107 2165 2203 2252 2313 2395 4S5 2482 2516 2551 2581 2631 2867 2700
g783" 2826 2876 2906 3007 3080 3122 3200 3230 329 WL ML M0 N7 3877

COMMEN 598 6208 _

DRTACO  _Bi9 2150 2152 2190 2192 2240 2273 2334 2442 2471 2503 2531 2568 2655 2688
2747 2748 2798 2849 2894 2928 2980 2381 3052 3053 3113 316 3177 3217 3256
3302 3321 3380 3391 3428 3462 3682 3732 3IrB2 3833 38 3973 #0139

DISREG 619 3196 3225 3265

OUM 6198 203

ENDCOM 603 6208

ERROR 620s 1824 1853 2054 2059 2081 2102 0 2166 2204 2216 2247 2253 23 2324

ESCARPE 6208
FIHERD £i3s gl13S 2137 2183 2230 ce34 2307 2389 243? 2499 2565 2by4s 2653 2731 2733

FILLBL 619s
FLSVRE 6198 2163 2201l 2e49 2309

GETPR] b2a0s
GE TSR 5958 6208 177}

GGO 6198 2101 2159 2196 eee? 2e4s 2289 2332 2346 es10 2536 2574 2bls
ebeb 2660 693 2758 2803 2843 2853 2899 2931 2988 3062 3117 3168 3183 3222
3ebl 330S 3313 33e7 3383 3397 3433 3467 3686 37 3822 3837 3894 3950

LORD 32?; 4010 4028

o )

MEG 18108 1B44s 184S 18564 1857 19468 1947 2029 20398 2040 20638 2064 €088s 2089 2127
eize cce3s 2224 23298 2330 c434s 2435 c497s 2blls 26le 2b43s 2721 2722 27938 2794
c83bs 2837 28898  289C 2919 920 31578 3158 3250 3291s 3292 33628 34578 3458 3490

MULT 3:36. 3593¢ 3594 36738 3674 37238 3724 38098 3810 39398 3940 408S#%

NEWTST 6208 1810 1845 1857 1947 2029 2040 2064 2089 2les ccel 2330 2435 2497 ebla
243 2722 2794 2837 €830 2920 31s8 3250 3292 3362 3458 3491 534 3674 37

38!
OFFSY 19
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CZRJJBO, RPOM-S5-6 FCTNL CTRLRZ2 MACYIl 30(10486) 10-NOV-77 13:16 PRAGE 169

CZRIIB. P11 10-NOV-77 11:20 CROSS REFERENCE TRBLE -- MACRO NAMES SEG N1&7

POP qgggo 33;9 3416 4146 4169 4189 4301 4407 4483 4507 4533 4579 Yeul 4709 4754

PUSH gggl aggg 3vle 4137 Yyl1e2 4184 4294 43S1 4429 4495 ysee 4552 4634 4686 4754

REPORT 6208

RFORGC 6198

RHCLER 6198 2948 2042 2066 2086 2128 2l1et eeeM 2228 ee7e 2330 2334 2435 2468 2497
2562 eble 2618 2643 268S e’ee 2794 2837 284S 2890 2920 2932 3024 3044 3100
3111 3158 3170 321l 3250 3292 3298 3362 3368 3423 3458 3491 3519 3594 3674
3704 3724 3756 3779 3810 3824 387S 394 3965 Dlalelg

VE 6198 478%

SAVTST 6198 1810 1858 2029 2041 206S

SCH 619s 2340 2620 _ _

SCOPE 6208 1810 184S 1857 1947 2029 2040 2064 2089 2les eee 2330 243S 2497 eele
2643 27ee 2794 2837 2830 2920 3158 3250 3292 3362 3458 3491 359y 3674 3724
3810 3940 408S 4le2e

SEEKCO 6198 233¢e 2842 3311

SETPRI 6208 4754

SETTRA 48378

SETUP 6208 17S0

SKIP 6198 6208 1803 1807 1850 1944 2034 2056 2059 2079 3938

SLASH 6208

SPACE 6208

SREGIS 6198 2099 2158 2196 eeue 2276 2337 244S 2473 2507 2533 2571 2622 2657 2690
gg?g 2800 2851 2896 2985 3089 3118 3180 3219 3258 3324 3394 3430 3463 3559

STRARS 613 6518 6208 622 642 1327 13e8 1372 1373 1776 1797 1810 184S 1857 1911
1820 1947 1981 199] 2000 2020 2029 2040 2064 2089 2128 cl3l 2134 2147 2149
2187 2189 ceeH 2330 2416 2429 243S 2437 eble 2643 2722 272? 2730 2742 2748
2782 2794 2837 2890 2920 2928 2938 2940 2943 2960 2963 2976 2979 2994 2997
3024 3027 3030 3049 302 3068 3071 3106 3158 3250 3292 3362 3458 3491 3594
39;: aggg agég 3940 3958 3958 4002 4048 40S1 4066 Y0e9 4085 Yle2e2 4745 4749

STARTY 6198 1948 2096 2128 2224 2330 243S 249? eble 2643 2722 2794 2837 2890 2920
3158 3250 3292 3362 3458 3491 3594 3674 3724 3810 3940

SWRSU 6208 17S0s

TJUMP 6198 3360 3455 349y 3750

TRMTRP 48378

TSCLR2 6198

TSCLRS 6198

TTSTNO 6198 1948 209t 2128 2224 2330 24.5 2497 eble 2eM3 2722 279y 2837 2890 2920
3158 3250 329¢ 3362 3458 3491 3594 3674 372 3810 3940

TYPBIN 6208

TYPDEC 6208 4lz22

TYPNAM 6208

TYPNUM 6208

TrPOCS 6208

TYPOCT 6208 1996 47SY4

TrYPTXT 6208 1765 1766 1767 1768 1803 1828 1838 1840 1863 1884 188S 1922 1924 1926
1969 1970 1994 1996 2015 2017 2019 2034 2036 4086 4088 4607 4609 4ele 4615
4714 $471? 4729 4732 4734 4736 4738 4740 4741 4745 4781

YECSETY €198 2100 2159 2196 2226 cou4 2298 2332 2381 2447 247sS 2509 2535 2573 261sS
26es 2659 eb2e 275? 2802 2841 28S3 2818 2930 2387 3061 3116 3167 3182 3221
gggg 388; agés 3326 3382 3396 3432 3465 368S 373S 3782 3821 3836 3893 3949

WY 6198 2102 clel 2198 2227 2247 2291 23085 2332 237%S 2387 24580 2+7Te 2512 2538
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CZRJJBO, RPO4.S.6 FCTNL CTRLR2 MACYIl 30(1046) 10-NOV-77 13:16 PAGE 170
CZRIJB.PI1L 10-NOV-77 11:20 CROSS REFERENCE TABLE -- MACRO NAMES SEC ClE8

25?6 eel?7 e6e? 266l eb4 2759 2804 284y 2854 2900 2932 2989 3063 3li8 3169
aé ggsg ggg? 3885 aaiY 3838 3385 3406 3434 3472 3564 3688 3738 3785 3823
T G Bi%e Bl8b 313 SRRD 3807 Rl BT B3 Sdnp  B4%0  SgBd S8l ShiE 5iS
3184 3223 3262 3307 3314 3336 3385 3406 3434 3472 3564 3688 3738 3785 3823

3845 3895 3951 3983 401l 4029

SSCMRE b4cs

SSCMTM b4cH

SSESCR 6208

SSNEWT 6c0s 1810 184S 1857 1947 2029 2040 c0b4 2089 2
eb43 ggsg 2794 2837 2890 2920 3158 3250 3292 3

SSSET 4837
SSSKIP 620
-EQUAT SaSs 620
-HERDE 595
.KT11 S35 )
.SETUP S9Ss 17
. SWRHI S9Ss b
.SWRLO S9Ss g
6
-]
1

Y4 2330 2435 o497 gble
8 3431 3594 3674 3724

.SACT1 S9Ss
.SCATC S9Ss
.SCHMTR S35s
.SEOP S95s N
. SERRQ 5958 47585
. SERRT S9Ss

. ABS. 062366 coo

ERRORS OETECTED: O

RMO3: czn::a CZRJJB SEQ/CRF/SOL/NL MC:ME: CND=RMO3:CZRJJB.PI11
RUN-TIME: 4] 3 SECON os

pun-rzns Rqrxo 539,75

CORE USED: 28K (S Pncssz
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