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104
igg 1.0 ABSTRACT

107 THIS GIAGNOSTIC TESTS THE DCL OF THE RPQ4/5/6 DISK SUBSYSTEM
igg WHEN CONNECTED TO EITHER AN RH11 OR RH70 CONTROLLER.

110 . IT USES THE DISK SURFACE AND THE DRIVE MECHANICS TO PROVE
111 THE PROPER WORKING OF THE SUBSYSTEM. 1T DOES NOT NEED A
112 FORMATTED of§x PQEK. A DISK PACK WITH NO VITAL INFORMATION
113 WRITTEN ON 1S ESSENTIAL. RFTER A SUCCESSFUL RUN (WITH
114 NO ERRORS) OF THIS DIRGNOSTIC IT CAN BE ASSERTED THAT THE
115 DEL IN THE RPOM/5/6 SUBSYSTEM WORKS SUCCESSFULLY WHILE STANDING
116 ALONE. SYSTEMS INTERACTION AND DRIVE TIMING IS LEFT TO
117 OTHER DIAGNOSTICS. THIS IS WITH THE ASSUMPTION THAT STATIC 1
iig (DZRPS AND DZRPT ) HAS BEEN RUN SUCCESSFULLY.

{gg 2.0 REQUIREMENTS

isg 2.1 EQUIPMENT

124 PDP-11 COMPUTER WITH CONSOLE TELETYPE, AND A RPQ4/5/6 DISK
125 SYSTEM. THE RPO4/5./6 DISK SYSTEM WILL CONSIST OF AN RH11
12€ CONTROLLER, A DISK CONTROL LOGIC (DCL), A DEC 733 DISK
12? DRIVE . AND'1TS APPROPRIATE DISK PACK. ''THE DISK PACK NEED
128 NOT Bt FORMATTED. USED SECTION OF THE DISK SURFACE SHALL
129 BE GOOD (HOLE FREE). THE SURFACE FOR THE FOLLOWING SECTORS
130 MUST BE GOOD, THAT 1S, FREE OF ANY HOLES OR_SURFACE
131 TRREGULARITY ' BEFORE ANY DATA ERROR CAN BE ATTRIBUTED TO
igg THE LOGIC.

134 CYLINDER 00, TRACK 00, SECTOR 0O
135 CYLINDER 00, TRACK 00, SECTOR Ol
136 CYL INDER 80, TRACK 18, SECTOR 21
137 CYLINDER 01, TRACK 00, SECTOR 00
138 CYL INDER og, TRACK 00, SECTOR 0O
139 ¢vL zgsn 84' TRACK 88’ SECTOR 00
140 eyl R 04, TRACK 0O, SECTOR OC
141 CYCINDER 05, TRACK 00, SECTOR 09
142 CyL %R g TRACK 87. SECTOR 4
143 cyL R , TRACK 0QQ, SECTOR 0O
144 CYLINDER 07, TRACK 00, SECTOR 0O
14g CYLINDER 08, TRACK 00, SECTOR 00
146 CYLINDER 09° TRACK 18, SECTOR 21
i:g CYLINDER 410, TRRCK 18, SECTOR 21

igg 2.2 STORAGE

igé THIS PROGRAM REQUIRES 16k WORDS OF MEMORY

iga 2.3 PREL IMINARY PROGRAMS

185 THIS PROGRAM ASSUMES THAT MAINDEC-11-DZRJG-(LATEST
igg REV) HARS BEEN RUN WITHOUT ERRORS.

1€2 IT ASSUMES THAT MAINDEC-11-DZRJH-(LATESY
1€9 REV) HAS BEEN RUN WITHOUT ERRORS.
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AND IT RSSUMES THAT MAINDEC-11-DZRJI-(LATEST
REV) HAS BEEN RUN WITHOUT ERRORS.

LORDING PROCEDURE

USE STANDRRD PROCEDURE FOR LORDING .RBS TRPES

STARTING PROCEDURE

SWITCH 12 MUST BE SET WHEN THIS PROGRAM IS 10 BE RUN USING_ AN
RH70 CONTROLLER. IT CAN BE SET AT THE FRONT PANEL, OR IN THE
SOFTWARE SWITCH REGISTER IF THE OPERATOR SO DERSIRES. SEE
PARAGRAPH S.1 FOR R DESCRIPTION OF SOFTWARE SWITCH REGISTER
OPERATION.

CONTROL SWITCH SETTINGS

SEE SECTION 5.1

STARTING ADDRESS

START AT ADDRESS 200---FOR NORMAL RUN
START AT ADDRESS 210---FOR UNIT SELECTION

200 STARTY
ALL ?NITCHES MUST BE
STARTING QODRESST L

OWN_FOR WORST CASE RUN. W
HE RPO4/5/6S ON THE SYSTEM
EFORE “END PASS” IS PRINTED OUT.
H THE LOWEST UNIT NUMBER DRIV
AT IS THE LOWEST UNIT NUMBER RHAS REGISTER
ON TO THE NEXT HIGHER UNIT NUMBER

T

W

I

I
 <
m
0

I
T

THAT RESPONDS) THEN GO
THRT IS POWERED UP.

204 RESTART
SAME AS 200 START, WITH THE FOLLOWING EXCEPTIONS: THE
PROGRAM WILL INTERROGATE THE OPERATOR FOR THE NON-DEFAULT
C.S5.R. AND VECTOR RDDRESS FOR THE RHXX CONTROLLER.
WHEN THESE QUESTIONS HAVE CORRECTLY BEEN ANSWERED, THE
PROGR.TM WILL AUTOMATICALLY RESTART FROM ADDRESS 200.

210 START
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 THAT UNIT WILL BE TESTED
FOR ERCH PRSS OF THE PROGRAM.

PROGRAM AND/OR OPERATOR ACTION

1. LOAD THE PROGRAM INTO MEMORY.

2. SET STARTING ADDRESS ON THE SWITCH REGISTER

3. PRESS “LORD ADDRESSTM.

SEG 0004
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4. SET "OPERATIONAL SWITCH SETTINGS” (SEE SECTION S.1)
WORST CRSE IS ALL SWITCHES DOWN.

5. PRESS "STARTTM.

6. FOR THE FIRST PRSS EACH TEST WILL BE EXECUTED ONCE
ON THE DRIVES PRESENT OR DRIVE SELECTED BEFORE "END
PR?S" ES PRINTED. THs F&RST PASS WILL RESU%RE OPERATOR
INTERVENTION IF THE PROGRAM IS NOT RUN U AN “ACT-11*
MONITOR. THE S;COND AND SUBSEQUENT PASSES WILL EXECUTE
ERCH TEST FOUR TIMES ON EACH DRIVE% PRESENT OR DRIVE
SELECTED BEFORE “END PASSTM 1S 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 (1. E.
AN 11/34) IT WILL DETERMINE THAT A HRARDWARE SWITCH REGISTER
IS NOT PRESENT, AND WILL USE R “SOFTWARETM SWITCH REGISTER.
THE SETTINGS OF THE “SOF TWRRETM 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 “SOFTWARETM SWITCH VALUES ARE ENTERED RS
EET8$T26U¥¥ngER IN RESPONSE TO PROMPTING FROM THE SWITCH

*SWR = NNNNNN NEW ="

TéHE SWITCH SETTINGS RRE ENTERED, THE ENTIRE SWITCH
TER IMAGE MUST BE ENTERED. LEADING ZEROS ARE NOT
RED. 'RUBOUT’' AND 'CONTROL U’ FUNCTIONS MAY BE USED 10
T TYPING ERRORS DURING SWITCH ENTRY.

ORS WITH HARDWARE SWITCH REGISTERS, THE %SOF TWARETM
TER MAY ALSU BE USED. IF THE PROGRAM FINDS ALL
N THE 'UP’ POSITION WHEN IT IS STRRTED, ALL
R REFERENCES WILL BE TO THE “SOFTWARE* REGISTER

I
SWITCH TE

EDURES DESCRIBED RBOVE MUST BE FOLLOWED.

IT
NG

AND THE [

SWITCH DE
SWITCH SE
HERE.

SWITCH 15 - HALT ON ERROR
WHEN THIS SWITCH IS SET, IF THE PROGRAM FINDS AN ERROR
THEN THE APPROPIARTE INFORMATION WILL BE_PRINTED_OUT
AND THEN THE PROGRAM WILL HALT. AFTER THIS HALT, PRESSING
*CONTINUE” WILL CONTINUE WITH THE PROGRAM TILL THE NEXT
ERROR IS FOUND WHEN THE SAME THING WILL HAPPEN.

SWITCH 4 - LOOP ON TEST
WHEN THIS SWITCH IS SET THE PROGRAM WILL BEGIN TO LOOP

IONS ARE GIVEN IN SECTION 9 “QPERRTIONAL

S

S
C

N

INGS” HOWEVER THE DETRIL DESCRIPTION ARE GIVEN
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2T ON_THE CURRENT TEST BEING EXECUTED. FOR _EXAMPLE IF THIS
2r3 SWITCH IS SET WHEN THE PROGRAM IS IN TEST 10 THEN THE
i PROGRAM WILL KEEP EXECUTING RLL OF TEST 10 REPEATEDLY.
278 ONE WAY TO BE SURE THAT THE PROGRAM IS IN THE EXPECTED
ek TEST IS TO SET THIS §uxrcu DURING AN ERROR PRINTOUT OR
Szé DURING A PROGRAM HALT.

279 SWITCH 13 - INHIBIT ERROR TYPEOUTS
e80 NHEN THIS SWITCH ?8 FURTHER ERROR PRINTOUTS WILL
281 cs HOWEVER OPERATOR INSTRUCTIONS SUCH AS “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 INHIBITED IF THAT PRSS’FOUND& ERRORS,
28s IT WILL SAY SO.

288 SWITCH 12 - RH?0 CONTROLLER SELECT
289 THIS SWITCH MUST BE SET AT THE START OF THE PROGRAM WHEN THE
29C DISK DRIVES TO TESTED ARE CONNECTED TO AN RH?0 CONTEOLLER.
291 IT MUST NOT BE SET WHEN DISK DRIVES TO BE TESTED RRE
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 EAQCH TEST FOUR TIMES BUT WILL DO ERCH 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 “ALARMTM WILL BE SOUNDED. THIS SWITCH IS USEFUL
3 WHEN SWITCH 11 IS SET YET INFORflflTION 1S NEEDED WHEN ANY ERRGR
302 IS DETECTED. TAKE THE EXAMPLE OFA PROGRAM LOOPING ON A TEST WITH
304 SWITCH 11 SET TO HELP SCOPING. THEN IF THIS SWITCH IS
305 SET AND THE BELL OR RLRARM SOUNDS IT MEANS THAT THE ERROR

1S PRESENT BUT IF THE BELL OR ALARM STOPS IT MEANS THRT30¢
307 THE ERROR IS NOT PRESENT.

SWITCH 9 - LOOP ON ERROR
WHEN THIS SWITCH IS SET, IF THE PROGRAM FINDS AN ERROR
THEN GENERALLY THE PROGRAM WILL LOOP BACK TO THE LAST
EXECUTED “SCOPETM STRTEMENT. IF ON THE SECOND TIME
THROUGH AN ERROR IS FOUND_IT WILL RAGRIN LOOP BACK TO

THRT “SCOPE® STATEMENT. THIS LOOPING WILL CONTINUE RS _LONG
RS THE ERROR IS PRESENT AND THIS SWITCH IS SET. HOWEVER
IF THE ERROR IS NOT PRESENT AT ANY TIME THEN IT WILL
CONTINUE NORMALLY WITH THE PROGRAM. EACH TIME THE ERROR
IS ENCOUNTERED PRINTOUT WILL TAKE PLRCE UNLESS SWITCH
IS ALSO SET. DURING BEGUG, USINGR SCOPE, IT IS RECOHHENDED
THAT SWITCH 11 IS ALSO SET.
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328 SWITCH 8 - LOOP ON TEST IN SWR <7 0>

329 THI s ] PE?IRL SWITCH. WHEN éTCHE? gTHRU7
ggo HAV NING AND WHEN Rgs T HIT HES 0 THRU 7 HAVE

1 anoR HE NING. THIS MEANS THAT ANY SETTING OF SWITCH
332 0 THRU 7 MUST BE DONE WITH SWITCH 8 IN THE APPROPIATE
333 éi é gu THna 8u¥rcn 1S SET THEN SWITCHES O THRU
33N 7 GIVE THE TE T NU E O BE LOOPED ON. FOR EXAMPLE
335 WITH SWITCH8 SET AND SWITCH 3 SET THE PROGRAM WILL LOOP
336 ON TEST 10. HOWEVER THIS SETTING MUST BE DONE AT THE
ke kchy BEGINNING OF THE PROGRAM THEN ALL THE TESTS FROM | TO 10
338 WILL PE EXECUTED nug THEN TEST 10 WILL BE REPERTED OVER
339 AND oven ncnxn N THIS SWITCH IS NOT SeT THEN SWITCHES
340 0 THRU7 THE n;nxnc grg NAME INDICATES.
341 FOR ExnnPLs WIT H P FURTHER COMPARES: THAT IS
342 IF SWITCH 8 IS SWITCH 7 IS SET THEN WHEN A
343 DAQTA ERROR 187 DF ECT o un FURTHER COMPRRES WILL BE DONE
344 FOR EXAMPLE IN m 256 WOKD BUFFER IF ALL THE WORDS ARE IN
3u4g ERROR THEN RFTER szsxuc THE PRINTOUT FOR THE FIRST FEW
34€ WORDS SETT SNITCH ONLY WILL STOP FURTHER PRINTOUTS
g:é or THIS ERRO GO ON 51 ngngHrssr RRTHER a?¢u Ps§¥EH 0

349 &NTHE fi?xrEREOR THS§ $H£ PRocfign oérgg g IN R2
350 SEOUENT TEST WILL ALSO LOST. BUT WITH SWITCH7 ONLY
351 THIS GROUPOF DATRERORS RRE NOT PRINTED OUT. ANOTHER
352 EXR MPLE 9 §uércu SEBEING S WITH SWITCH&, WHICH
353 Is ~ecC Fest-Compa ND R SUL ONLY". THAT xs IF SWITCH
34 8 IS NOT SET AND SWITCH& IS SET THEN ON ECC TESTS (TEST
35 120 THRU TEST 134) INSTERD OF COMPARING CONTENTS OF THE
356 POSITION REGISTER AND PATTERN REGISTER AFTER EVERY CLOCK,
ggé COMPARES WILL ONLY BE DONE AT THE END OF ALL THE CLOCKS.
-

359
360
361
362
363 NGTE: SEE SECTION 8.3

366 SWITCH7 - STOP FURTHER COMPARES IF SWOP IS LOW.

%8 L TehTENB IS B A0 HGER10 56 LO0PEDON A ’?E”IES%39 NITCH BRYRRINGoRERE BTRER 40 BR-QOTRR.CB 2 AOY'&E
g;o aggeruas guzrgn 1S SETXTHENETHE PROGRQE SILLUgg gsI;HEL

37 3 8§E in ESfioE ? h n}Tefi QEExNS ?HE ERROR PRINTOUTS

37¢ ~87 8509 E SR NTOUY OF QNSVHES th ?N ANY ?uSssouanr
276 TEST IT 1SEXPECTED THAT suxrcn RFTER BEING SET FOR
377 HILE 70 STOP PRINTING ALL THE 256 WORDS WILL BE RESET
g;q ncnxn TO ENABLE THE PRINTING OF OTHER DATR ERRORS.

380 SWITCH & - TYPE ALL REG RS W RROR IF SW08 IS LOW
3€] 1F SWITCH B8 IS SE 8 * E 3u1¥ s ané ? é
362 THIS SNITCH GIVES THE TEST NUMB ER PED ON RS
382 INCICATED IN THE DESCRIPTION OF SuITCH a IF SWITCH 8 IS
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THEN THE PROGRAM WILL DO
ON FINDING AN ERROR IggTERD

N

E

NOT SET AND THIS SWITCH q? IS

E?S?gE AND RELEVANT REGISTE

ENTS

WIT
RS THE NAME INDICRTES.
OF ONLY GIVING THE ERROR
RS WILL BE DONE IF SWITC
GIVE ALL THE REGISTER CO

SUB-ROUTINE ABSTRACTS

SEE SECTION 9 *“SUBROUTINESTM.

ERRORS

ERROR PRINTOUTS CONTARIN THE ERROR ADDRESS AND OTHER
PERTINENT INFORMRTION CONCERNING THE PARTICULAR FRILURE.
THIS INFORMARTION MAY BE THE CONTENTS OF RELEVANT RPO4/5/6
REGISTERS OR GOOD/RECEIVED DRTR. 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 CARUSE OF THE ERROR.

'FATAL’ ERRORS

IN THE EVENT THAT THE DISK DRIVE ECOMES
CONTROLLER, POWERS DOWN, OR CERTAIN CRITICAL STATUS BITS
CANOT BE CLERRED PRIOR Y0 THE START OF ATEST SEQUENCE - THIS
INFORMATION WILL BE COMMUNICATED TO THE OPERATOR. _IN
ADDITION, THE TTY BELL WILL RING AND THE PROGRAM WILL HALT.
IT 1S SUSGESTED THAT IF THIS HAPPENS, THE OPERATOR LOAD
ADDRESS 200 (210) AND RESTART THE PROGRAM RS A FIRST ATTEMPT
TO SOLVE THE PROBLEM. IF THE FILURE CONTINUES TO OCCUR,
THERE RRE TWO OPTIONS FOR THE OPERATOR:

1. LOOK IN THE TEST LISTING FOR THE 'HALT’
INSTRUCTION AND REPLACE IT, PLUS THE TWO WORDS
é;IYPE PHALT") RBOVE WIYH "NOP’'S. WITH TTY ERROR

FO

1S

N
H 0T SET BUT WILL ALSO
NT XCEPT “DATR BUFFERTM RHDB).

UNAVAILABLE TQ THE

¢
NTOUTS INHIBITED, R SCOPE LOOP CAN BE INITIATED

R THE TEST IN QUESTION.

2. GO BARCK AND RERUN THE DZRPS DIAGNOSTIC RS IT IS
QUITE PQSSIBLE THAT A HARD FRILURE MRS OCCURRED IN
ONE OF THE HARDWARE REGISTERS.

IT IS ALSO POSSIBLE TO CONTINUE FROM THE 'HALT® POINT, BUT
THIS IS NOT RFECOMMENDED RS 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 R _OR PORT B BUT
MUST NEVER LEAVE IT IN THE PROGRAMMABLE STATE.

SWITCH 12 MUST BE SET WHEN RUNNING ON AN RH70 CONTROLLER RNO
1T MUST NOT BE SET WHEN RUNNING ON AN RH11 CONTROLLER.
BECRUSE OF THE REQUIREMENT FOR IT TO BE SET WHEN USING AN
RH?0, THE PROGRAM CRINOT BE RUN IN CHAIN MODE WHEN USING THE
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SOF TWARE REGISTER FEATURE WHILE RUNNING ON AN RH70. THIS IS
BECAUSE THE ROUTINE WHICH GETS SOFTWARE SWITCH SETTINGS IS
NOT OPERRBLE WHEN IN CHARIN MODE.

MISCELLANEQUS

EXECUTION TIME

THE FIRST PARSS OF THE PROGRAM WILL TRKE APPROXIMATELY 20
ggcggggfios SUBSEQUENT PARSSES WILL TAKE

STRCK POINTER

THE STARCK IS INITIALLY SET TO 1000

OPERATOR SELECTRBLE SCOPE LOOPS

HERE ISA DETARILED EXPLAINATION OF HOW THE LOOP ON ERROR WORKS.
FOR INSTRUCTIONS REGARROING 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 Pnocnnn GOES BACK -
USUALLY BACK TO THE BEGINNING OF THET

WHEN THIS OPERATOR SELECTRBLE 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 EEWITHIN THE TEST UNDER CONSIDERARTION
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 OPERARTION 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 SEARCH (SS, - SEEK LOGIC SEARCH LOGIC HERDER
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ERROR CORRECTION (EC) -

DURL PORT (DP) -

DISK SURFACE USRGE

SYMBOLS USED
= CYLINDER

TRACK
SECTOR
WRITE
RERD

= TEST NUMBER

10

22-u

T0

27-u

T

0
T

0
T

0
T30

1
T

1
T

2
T

118, S21
-uW, "TT31-W,R

T18, S2i
=W(

7
S
—

T0, SO
31-W'R

O
 
A
0
 
4
0
 
A
0
 
-
0
 
4
O
 
—
O
 
—
~
“
D
E
V
-
H
O

c3, TiB8, S2!
17

C4, 70, SO
TT31-U.R

c4, TiB, Sael
T

cs, T0, SO
TT31-U.R

10
SEG 0010

HANDLING.

ECC LOGIC ERROR REGISTER 2 & 3
MUX FOR ERROR REG. 2 & 3 LOOK AHERD
REG. SECTOR COUNTER DATR FOPMATION
RING COUNTER.

L PORT ARBITRATION ATTENTION LO
égEENO REGISTER MARSS BUS REGIST

puA GIC
SER ER
STO

S0
'R, TT23-R, TT24-W,R, TT25-W,R, TT26-W,R, TT35-W,R, TT37-W, TTSO-W, TTS1-W

s1
'R, TT37-W,R, TT4O0-R, TT41-W,R, TT42-W,R, TT43-W,R

10, SO
30-WR, TT31-W,R, TTS3-W,R, TTS4-W,R
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HE FOLLOWING SECTION DESCRIBES EACH TEST QND SUBROUTINES
IN DETRIL AND CAN BE USED RS AN _INDEX TO THELISTING.
THE LEFT MOST COLUMN IS THE LINE NUMBER WITHIN THE LISTING
gHERE THART ITEM WILL BE FOUND.

SEQ 0011
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CZRII8. P11 10-NOV-77 11:20 StG 0012

;DRIVE MUST BE LOCKED ON PORT A OR PORT B

(@
]
W

; *INTERNAL PROGRAM MACROS BEGIN HERE
T I I YT RIS A IR AL 2L 22 2L L L

LL MACRO CALLS BEGINNING WITH *.$§* ARE SUPPLIED FROM AN
é‘r$nnm. SYSMAG. SML PACKAGE WHICH MUST BE MADE AVAILABLE

: A
E
T HE SOURCE PROGRAM AT RSSEMBLY TIME.
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C2RIJBO, RPOM.S.& FCTNL CTRLR2 MACY1l 30(10463 10-NOV-?7 13:16 PAGE 14
C2r1YB.A1L 10-NOV-77 il1:20 TRAP CATCHER SEQ 0014

621
622
gga .SBTTL STARTING ADDRESS

625 000200 .=200
626 000200 000137 004710 RA: e I8BEGIN s NORMAL START
627 Q00204 000137 035232 ADDMOD: JMP d8BASECH 'GET DEVICE PARAMETERS
ggg 000210 888é35 004674 JHSEO S8BEGIN2 :JUMP TO SELECT DRIVE START

gg? 000220 000137 0046&0 inf J8BEGINL ;JUMP TO NO OPERATOR TESTS START

632 ; #STARTING ADDRESS 200 FOR NORMAL STARTS
233 .Tnxs WILL TEST ALL RPO4Y'S ON THE SYSTEM R SINGLE DRIVE AT A TIME

E%E .srnnv:uc ADDRESS 210 WILL TEST ONLY ONE SPECIFIED DRIVE

£37 lSTRRTING RDDRESS 220 WILL JUMP OVER THE TESTS REGQUIRING AN OPERATOR
é%g P¥AT THE DRIVE



cOe
3:16_ PAGE 15
Iy

CZRJJBO, RPOM 5-6 FCTNL CTRLR2 MACY1ll 30(1046) 10-NOV-77 i
NITICNS SEG 0018

1

CSRIIB. A1 10-NOV-77 11:20 MEMORY MANRGEMENT DEF

&40
64l ociilc .=1110 i 7
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CZRJJBO, RPO4.5.6 FCTNL CTRLR2 MACY1l 30(1046) 10-NOV-?7 13:16 PAGE 16
CZRIIB.PI11 10-NOV-77 11:20 ERROR POINTER TRBLE SEG 001&

B4
643
B4y

24 : ITEML
4G 001226 042566 EMIL sRPOY DID NOT INTERRUPT

647 :WAITED ON BIT DID NOT OCCUR
648 001230 O0S74NM DH1 :PC
649 *WAT PC
650 :BIT WAITED
651 'REG RDDRESS
652 IREG CONTENTS
653 :RHCSI CONTENTS
654 001232 Ob171M DT1 !SERRPC, WAITPC,WARITBT,WAITRE, $BODAT,CSI
ggg 001234 062234 OF1 .o,o,o,b,o.o

657 s ITEM2
658 001236 042615 EM2 : INTERRUPT ENABLE BIT _DOWN BUT
658 ‘WAITED ON BIT DID NOT OCCUR
660 001240 057444 DH1 PC
661 WAT PC
6E2 'BIT WAITED
663 'REG ADDRESS
664 'REG CONTENTS
665 'RHCSI CONTENTS
666 001242 061714 DTl ' SERRPC, WAITPC,WAITBT ,WAITRE, $BOCAT,CSI
Egg 001244 DOB2234 OF1 ;o,o,o.b.o,o

669 : ITEM3
670 00l246 042704 EM3 :RPO4 DID NOT_ INTERRUPT WHEN
671 "WAITED ON BIT DID SET
672 001250 0S7u444 DH1 'pC
672 ‘WAT PC
674 ‘BIT WAITED
675 'REG ADDRE
676 :RHCS1 CONT
677 001252 061714 DTl ' SERRPC , WRITPC, WAITBT, WRITRE, $BDDAT,CS!
E;g 001284 962234 OF 1 :0,0.0,0,0,

680 s ITEMY
681 001256 042765 EMY ;WAITED ON BIT DID SET BUT
682 ‘TIME IS IN ERROR
683 “TIME IS GIVEN IN 10 MICRO SEC.
684 ;(8ECIHRL)
£BE 001260 057624 DHY p
686 *WAT PC
687 :BIT WAITED
688 :REG ADDRESS
£89 'TIME IN 10 MSEC
€90 00i262 061734 DT4 ' §ERRPC, WMAITPC, WRITBT, WAITRE, $BODAT AT TIM
ggé 001264 062243 DFY :0,0,0,0,0,1

£93 : ITEMS
699 001266 043076 EMS ;RHAS DOES NOT CLEAR BY
€95 :MOVING IN ALL ONES
€9¢ 001270 OS77eS OHE :PC
€97 !REG. RDDR,



J}gO#ITPOQ+S,6 FCTNL CTRLRZ MRCY!1l 30(1048)

7el
722

0gleze
001274

001276

001300

001302
001304

001306

001310

001312
001314

001316

001320

adl3ee
0013e4

001326

001330

001340

10-NOV-77 11:20

061756
Ob22Se

043150

060104

0el1772
0&aes?

043236

060203

062004
062263

043306

060243

062014
02266k

043355

0e0243

0ee0lyY
0beeee

043462

080243

; ITEMB

; ITEM?

; ITEMIO

; ITEMLL

; ITEMLC

10-NOV-77
ERROR POINTER TRBLE

DTS
DFS

EMb

DHB

DT6
DF6

EM?7

DH?

DY?
DF7

EMI0

DHIO

EQE
13:16 PRGE 17

; GOOD DATA
;RECEIVED DATA
BESRSCbREGROR, SGDDAT, SBODAT

LOQDING RHER]1 FOR ALL
UNITS DID NOT SET ANY BITS
;N RHAS-NO UNITS PRESENT

C
;REG_ADDR
iRECEIVED DAT
: SERRPC, REGRDR $BODAT
! ’ ’

;SPECIFIED REGISTER NONEXISTANT
: 80 ABORT PROGRAM
:PC
;ADDR. OF REG.
BESRPC TEMPI

;STOPED DRIVE HRS MOL BIT
; IN RHOS1 = 1
i PC
STEST NO
'FAILING REG ADDR
:CONTENTS OF RHCS!
:CONTENTS OF RHCS2
:CONTENTS OF RHDSl
:CONTENTS OF RHER
: SERRPC, STSTNM, saonon €S1,cS2,551,ER]
.o.o.o,b,o.o,o

WITH SPINDLE POWERED DOWN
RHCSE SHOULD HAVE ONLY
'P NIT NUMBER RAND IR HIGH
;PC
'TEST NO
:FAILING REG. RDR
:CONTENTS OF RHCS1
:CONTENTS OF RHCS2
:CONTENTS OF RHDSI
:CONTENTS OF RHER
: SERRPC, STSTNM, seonon €S1,CS2.0S1.ERI
;o,o,o,b,o.o,o

;AFTERA POWER UP WITH
iNO_PACK ACKNOWLEDGE COHMQHD
ggDSI SHOULD HAVE MOL=1, vv=0

,TEST NG

SEQ 0017



CSRJJBO, RPOM.S,6 FCTNL CTRLR2 MACY1l 30(1046)
CZRIJB. P11

001342
001344

001346

001350

0013se
00134

0013Se

001360

001362
001364

10-NOV-77 11:20

062014
062266

043570

060243

062014
062266

043707

0S776S

061756
0e2ese

:ITEMI3
E

; ITEMIY

10-NOV-?77
ERROR POINTER TRBLE

DHI1O

FOe
13:16 PRAGE 18

;FAILING REGISTER ADDR
:CONTENTS OF RHCSI
:CONTENTS OF RHCS2
"CONTETNS OF RHDSI
'CONTENTS OF RHER]
: §ERRPC, STSTNM, SBDADR, CS1,CS2,DS1,ER1
:0,0,0,0,0,0,0

:AFTER A_POWER UP WITHOUT
: ANY INIT RHCS | SHOULD
ane GO0=0 ovn , RDY=1
!1£=0, DISREGAR
QLL OTHER asz

EST NO
rnxanc Rscxsrsn ADOR.
:CONTENTS OF RHCS!
:CONTENTS OF RHCS2
:CONTENTS OF RHDSI
:CONTENTS OF RHER1
' §ERRPC, $TSTNM, SBDADR, CS1,CS2,DS1 ,ERIL
;o,o,o,b,o.o.o

;AFTER POWER UP RHCC
SHOULD BE=0
PC
REG RDDR.
:GOOD DATR
'RECEIVED DAT
SESRSCOREGQDR $GODRAT, $BOORT

SEG COi8
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B22

P11

001366

001370

001372
00i374

001376

001400

001402
001404

00140e

001420

pol4e2
0014eH

00l4e2e

10-NOV-77 11:20

043761

p5776S

061756
0e2252

g44122

QST?6S

061756
0k22se

044250

0S77eS

061756
Deeese

O4440s

DS?765

06175¢
0e22t&e

D44EEY

: ITEMIB
E

s 1ITEML7

; ITEM2O

10-NOV-77
ERROR POINTER TARBLE

s ITEMIS
EM1S

DHS

DFS

EMI7

DHS

DTS
DFS

EM20

DHS

l
e
l
e
}

(G
V
4
]

:ITEM 21
EM21

GO2
13:16 PAGE 19

; PARCK _ACKNOWLEDGE CAUSED

;AN _ERROR
:GOOD DATA IS BEFORE _COMMANG
RECEIVED DATA IS AFTER COMMAND
PC
REG ADOR.
:GOOD DATA
iRECEIVED DAT
: SERRPC REGROR $GODAT, SBDOAT
;o.o,o,b

GIVINGOQ NO-OP COMMAND CARUSEL
; AN

:GOOD DATA GIVES REGISTER
:CONTENTS BEFORE COMMAND
{RECEIVED DATA GIVES REGISTER
{CONTENTS AFTER COMMAND
;PC
:REG. ADDR.
: GOOD _DATA
;RECEIVED DAT
: SERRPC REGRDR $SGDDAT, SBODAT
,o,o,c.b

;DRIVE CLERR COHHHND
:CAUSED AN ERROR
SOOD ESEQ GIVES WHAT SHOULD
ET

iRECEIVED DATA GIVES WHAT WAS
ggERE AFTER COMMAND

;REG. RDDR.
:GOOD DATA
iRECEIVED DAT
; SERRPC REGQDR SGDDAT, SBODAT
,o,o,o.b

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

;REG. ADDR.
: GOOD Dfl*fl
;RECEIVED ATA
; SERRPC REGRDR $GDOAT, SBODAT
'0.0.0,.0

;RHCS1 CONTENTS DURING
: COMMAND WAS IN ERROR

SEG 0019



HO2
CZRJIJBO, RPOM. 5.6 FCTNL CTRLR2 MACY11l 30(1046) 10-NOV-77 13:16 PAGE 20

CZRJIJB. P11 10-NOV-77 11:20 ERROR POINTER TRBLE SEG 0Ce0

g:g 001436 044627 HITEN aesnaa RHDS! CONTENTS DURIN14 4 .
: COMM ANS WES INER oF0

ggl 001440 0S?7eS DHS
852 0Q0i1442 061756 DTS
853 001444 062252 DFS

85SS ; ITEM 23
8S6 001446 084702 EMa3 ; UNLORD COMMAND GRVE AN ERROR
B8S? :GOOD DATA GIVES WHAT SHOULD

:BE THERE
859 "RECEIVED DATA GIVES WHAT WAS
860 : THERE AFTER COMMAND
861 001450 057765 DHS
862 0014Se 061756 DTS
B63 001454 062252 DFS

865 ; ITEM 24
B66 001456 04S0S1 gmMa4 ;OFFSET COMMAND CAUSED AN ERROR
867 GOOD DATA IS WHAT SHOULD BE THERE
ge8 F?E&VED ATA ?IVES WHAT WKRS THERE

R FFSE MMAND

870 00I46C 0S778S DHS
871 001462 061756 DTS
872 001464 0Ob22S2 DFS ®

7y ;ITEM 25
7€ 001466 0O4E2i4 EMeS ;RETURN TO CENTER LINE COMMAND

B76 CQUSED AN ERROR
27 ?OSB DRTR GIVES WHAT SHOULD BE

879 'RECEIVED DATR GIVES WHAT WAS
80 THERE AFTER COMMAND
ggé 8 147 57765 BHg

147 617 6 T
883 DOI474 062252 DFS

88t ; ITEM 26
B86 001476 045376 EME ;500 OFFSETS CRUSED AN ERROR
887 O00IS00 060422 DHe PC
egs !CONT. OF RHCS1
889 :CONT. OF RHCS2

830 :CONT. OF Rflggl
841 :CONT. OF RHER1
892 :CONT. OF RHER2

'CONT. OF RHER3

894 001502 062034 0726 ' §ERRPC,CS1,CS2,DS1,ERL,ER2, ER3
89c 001E0N4 062275 DF 26 :0,0,0,0,0,0,0

897 (ITEM 27
892 00!SOE 0<4EHEE EM27? :WRITE HERDER AND DATA
£99 'CAUSED IMPROPER REGISTER CHANGE
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C2RJJBO, RPOH4.5-6 FCTNL CTRLR2 MACYLl 30(1046) 10-NOV-77 13:16 PRGE 21
CZRIJIB. P11 10-NOV-77 [1:20 ERROR POINTER TRBLE SEG 0021

300 :GOOD DARTA GIVES WHAT
901 : SHOULD BE THERE
902 'RECEIVED DATA GIVES WHAT
303 ' WAS THERE AFTER COMMAND
904 001510 057765 DHS
305 001512 061756 0715
ggg 001E14 062252 OFS

908 . ITEM 30
909 001516 045704 EM30 :WRITE HERDER AND DATA
910 ! CHANGED WRITE FROM BUFFER
911 001520 060622 DH30 :PC
92 :WORD NO
913 :GOOD onrn
914 :BAD DATA
915 001522 062056 D130 ' SERRPC , ERWORD, $GDDAT, $BODAT
gig 001524 062305 OF30 :0,0,0,0

918 :ITEM 31
919 001526 045764 EM3! :RERD HERDER AND DATA CAUSED
326 ! IMPROPER REGISTER CHANGE
921 :GOOD DATA HAS WHAT SHOULD
g32 *BE THERE
923 'RECEJVED DATA GIVES WHAT
924 'WAS THERE AFTER COMMAND
925 (001530 057765 DHS
326 001532 061756 075
ggg 001534 062252 OFS

329 <ITEM 32
330 001536 046201 EM32 :MRITE HERDER AND DRTA FOLLOWED
33] ‘BY A RERD HERDER AND DATA
932 'CAUSEDA READ/WRITE ERROR
933 001540 060622 DH30
434 001842 062055 D730
ggg 001544 062305 OF30

§37 :ITEM 33
ggg 001546 0O4&306 EM33 gsnocgarn CAUSED IMPROPER REGISTER

q40 1G00D DATA GIVES WHAT SHOULD BE THERE
ay] !RECEIVED DATR GIVES WHAT WAS THERE AFTER
9y2 : COMMAND
943 001550 0S77&S DHS
944 Q01SE2 ODEL7SE 075
g:g 001884 062252 OFS

47 S ITEM 34
948 001556 046510 EM3Y :RERD DATA INCORRECT
948 001560 060622 OH30
950 001562 062056 D730
gg é 001564 062305 OF30

953 :ITEM 35
94 QUISEE O4E53M EM3S :WRITE DATR COMMAND CAUSED
3ce : IMPROPER REGISTER CHANGE



CZRIJIBO. RPOM.S.6 FCTNL CTRLR2 MACYLl 30(1046) 10-NOV-77
CZRIIB.PLI 10-NOV-77 11:20 ERROR POINTER TARBLE

0 057765 DHS
e 061756 DTS
4 062252 DFS

963 ; ITEM 36
964 001576 046752 EM3b

966 00i600 060622 DH30
967 001602 062056 DT30
968 001604 062305 DF30

970 ; 1TEM 37
971 001606 047027 EM37

pS7765 DriS
061756 DTS
0be2ese DFS

(V
)
~ m

0
0
0

0
0
0

P
te
t
 
P

o
o
,

P
 
P
t
 
p
e

L
o

982 001616 047244

988 001620 057765 DHS
989 001622 061756 DTS
990 001624 062242 DFS

99¢ ; ITEM 41
993 001626 047443 EM4]

1002 00i630 057785 DHS
1003 001632 0E175% DTS
1004 001634 0bez2se DFS

1006 JITEM 42
1007 001636 047734 EM42

13:

JOe
ib PARGE 22

;GOOD DATR GIVES WHAT SHOULD BE THERE
{RECEIVED DQT? G ;%%ERSGISTEI
;CONTENTS AFTER W

WRITE DATA COMMAND CHRNGED
WRITE FROM BUFFER

EEESRCOMHQND CAUSED RN

GOOD DATA GIVES WHAT SHOULD
:BE THERE
‘RECFIVED DRTA GIVES WHAT
Nfla THERE AFTER SEEK COMMAND

;WRITE CHECK CRUSED AN
: IMPROPER REGISTER CHANGE
:GOOD DATA GIVES WHRT SHOULD
:BE THERE
‘RECEIVED DATA GIVES WHAT WAS
: THERE AFTER COMMAND

:LOCKING OUT WRITES BY WRITE
: LOCK BUTTON CAUSED IMPROPER
:REGISTER CHANGE
GOODDgTR GIVES WHAT SHOULD

E _THERE
RECEIVED DATA GIVES WHART
:WAS THERE AFTER WRITES
“E$$OhOCKED ouUT BY
!

;ATTEMPTING TO WRITE WITH WRITE
:LOCKED OUT CAUSED IMPROPER
:REGISTER CHANGE
GOOD DATA GIVES WHRT SHOULD
!BE THERE

SEG 0022
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CZRJJIBO, RPOM-S6 FCTNL CTRLR2 MACYL1l 30(1046) 10-NOV-?7 13:16 PRGE 23
CZRIJIB. P11 10-NOV-77 11:20 ERROR POINTER TRBLE SEG 0023

1012 :RECEIVED DATA GIVES WHAT WAS
1013 :THERE RFTER ATTEMPT
1014 001640 057755 DHS
1015 001642 061756 015
igig 001644 062252 OFS

1018 s ITEM 43
1019 00le4e 050212 EMY3 sWRITING WITH WRITE LOCKED
1620 :0UT CHANGED DISK DATA
1021 :GOOD DATR GIVES WHAT WAS
1022 *ON DISK BEFORE WRITE WITH
1023 iWRITE LOCK WAS ATTEMPTED
1024 'RECEIVED DATP GIVES WHAT WAS
1025 :READ BACK RF[ER WRITE WITH
1026 'WRITE LOCK WRS ATTEMPTED
1027 001650 060622 DH30
1028 001652 062056 D730
1029 001654 062305 OF30
1630
1631 :ITEM 4y
1032 001656 050550 EMYY :ENABLING WRITES BY WRITE LOCK
1033 :BUTTON CRUSED AN ERROR
1034 ,GOOD DATA GIVES WHAT SHOULD
1035 'BE THERE
1036 "RECEIVED DATR GIVES WHAT WAS
1637 :THERE AFTER WRITE LOCK
1038 :BUTTON ENRBLED WRITES
1039 001660 057765 DHS :
1040 001662 061756 DTS ;
1041 001664 062252 DFS ;
1042
1043 s ITEM 45
1044 001666 051042 EMYS TRQNSFERRING ON LQST BLOCK IE. CYLINDER
1645 410, SECTOR 21, TRACK 18
1046 ;cAUSED IMPROPER REGISTER
1047 : CHANGE
1048 cooo DATA GIVES WHAT SHOULD
1049 :BE THERE
1050 'RECEIVED DRTR GIVES WHART WRS
1051 i THERE AFTER TRANSFER
1052 001670 057765 DHS
1053 001672 061756 [} 43
1054 001674 062282 OFS
1055
1056 JITEM 46
1057 00167e 051250 EMYE :DATAR READ FROM LAST
1058 :BLOCK IE. CYLINDER 410
1059 SECTOR 2i, TRACK 18 IS IN
10660 :ERROR
1061 001700 060622 DH30
1062 001702 062056 D730
igga 001704 062305 OF30

1065 (ITEM 47
1066 00170e 051474 EMY7 : TRANSFERRING FROM NONEXISTANT
10e7 :SECTOR CAUSED IMPROPER
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LO2
0, RPO4-5-6 FCTNL CTRLR2 MACY1l 30(1046) 10-NOV-77 13:16 PARGE 24
P11 10-NOV-77 [1:80 ERROR POINTER TARBLE SEQ 0024

;REGISTER CHANGE
8800 EREA GIVES WHAT SHOULD

‘RECEIVED DATA GIVES WHAT WAS
:THERE AFTER ATTEMPTED
: TRANSFER

001710 0ST76S DHS
001712 061756 DTS
001714 062252 DFS

: ITEM SO
00171& 0S1756 EMSO : TRANSFERRING FROM NONEXISTANT

:SECTOR CAUSED DATA ERROR
:GOOD DATA GIVES WHAT
:SHOULD BE IN BUFFER
'RECEIVED DATA GIVES WHAT WAS
:IN BUFFER AFTER TRANSFER

001720 060622 DH30
0Ci722 062056 0730
001724 062305 DF 30

;ITEM 51
EMSI001726 0S217S ;GIVING ILLEGAL FUNCTIOgECQUSED

: IMPROPER REGISTER CHA
GOOD DATA GIVES WHAT SHOULD BE
THERE
RECEIVED DATA GIVES REGISTER
:CONTENTS AFTER ILLEGAL FUNCTION

001730 060734 DHS1 :PC
‘REG. ADDR.
1GOOD DRTA
nsce:veo omq
ILLEGQL

001732 062072 DTS1 : SERRPC REGQDR scoonr $BODAT, ILLEGL
001734 062312 DFS1 ;0,0,0,0.0

;ITEM S2
EMS2 sWRITE DATA ON NONEXISTRNT

; SECTOR CRUSED IMPROPER
REGISTER NGE
:GOOD DATA GIVES WHAT SHOULD
'BE THERE
RECEIVED DATA GIVES WHAT
WAS THERE RFTER ATTEMPTED

00173 (0Se44e
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NRITE DATA
001740 0S776S DHS
001742 061756 DTS
001744 (0&22Se DFS

;ITEM 83
001746 052713 MS3 REQO HERDER AND DATA AFTER

. A SERRCH CAUSED AN ERROR
001750 0ede2e DH30
001752 06205E 0T30
001754 0e2305 OF 30
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001756

001760
001762
001764

001766

001770
001?772
061774

001776

002000
002002
002004

002006

10-NOV-77

053001

0S776S
061756
062252

CS3e46

0S776S
061756
0b2ese

053534

060Ee22
062056
062305

0S3744

0S776S

0542386

11:20 ERROR POINTER TRBLE

; ITEM SH4
EMSH

DHS
DTS
OFS

; ITEM S6
EMSE

; 1ITEM 57
EMS?

; ITEM 80
EMe0

;ATTEMPTED OPERATION NITH

InXQhBEa“BB”E?e& dRRGE
DRTQ GIVES WHAT SHOULD

BE ERE
RECEIVED DATA GIVES WHAT WAS
: THERE AFTER OPERATION

6 NG/READING WITH EXPECTED
RESS OVERFLOW ERROR CRUSED

IHPROPER REGISTER CHANGE
8800 gflgfl GIVES WHAT SHOULD

*RECEIVED DATR GIVES WHAT
‘WAS THERE AFTER OPERATION

;DRTR READ WITH AN EXPECTED
flDgRE&E ?VERFLOH ERROR IS

1 TO 260 SHOULD
BE REQD
:WORD NOS 261 TO_266 SHOULD
iNOT CHANGE DUE TO RERD

;RTTEMPTING DATR COMMAND
iWITH WRONG FORMART BIT CAUSED
: IMPROPER REGISTER CHANGE
GOOD DATA GIVES WHAT SHOULD BE
THERE
RECEIVED DATA GIVES WHAT WAS
¥HSREFQFTER ATTEMPTED CARTA

;ARTTEMPTING TO MODIFY REGISTER
{DURING AN OPERATION CAUSED
: IMPROPER REGISTER CHANGE
GEOO ERER GIVES WHAT SHOULD

SEG 00eS
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002020

002022
002024

002026
002030

002032
002034

002036
002040

002042
002044

002046

002050
002052
002054

00e20se

002060
002062
002064

002066
002070

061073

062110
062320

0S4e4s
061230

062126
06232¢

oS464S
061322

062140
062332

0S4731

psS776S
061756
0b2ese

0S5004

057765
061756
0b22se

0Ssee3
081375

; 1TEM 83
E

DHBO

; ITEM 62
EMBL
DHeR

DTe2
DFee

M63

DHS
DTS
DFS

;s ITEM B4
EMEY

DHS
DTS
OFS

; ITEMBS

EMBS
DHGS

L0-NOV-?77
ERROR POINTER TRBLE

NO2
13:16 PRGE 26

SEQ 0026

;RECEIVED DATA GIV
: THERE RFTER OPERA
NQS COMPLETE

REG QDOR
TR

ES WHAT WRS
TION

IVED DATA
noorxnc REGISTER
! SERRPC, REGADR, SGDDAT, SBODAT, SBDADR
;o,o,o,t,o

;DEVICE NOT AVAIBLE BEFOR COMMAND WAS TO BE GIVEN

:PC OF JSR
; RHDS1
ssnngc,PCISR, SBDADR

-gvacs NOT AVRIBLE BEFOR COMMAND WAS TO BE GIVEN

:PC OF JSR
*RHCS1 WRS
ssnngc,PCISR, SBDADR

' ’ 1

;RHDS« CONTENTS DURING
:COMMHND WAS IN ERROR

;RECALIBRATE COMMAND CAUSED
: IMPROPER REGISTER CHANGE.
GOOD DATA GIVES WHAT SHOULD BE
THERE.
RECEIVED DRTA GIVES WHAT WAS THERE
PAFTER COMMAND

'INTERRUPY FARILING

TEST NO
CONTENTS OF RHCS1
:CONTENTS OF RHRS
:CONTENTS OF RHDS1
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002072 062152 OTES : $ERRPC, TSTNM, CS1,AS, DS1
002074 062336 OFES :0,0,0,0,0

: ITEMBS
00207 055245 EMBE :HEADER AND DATA COMMAND

;FOR H QD SELECTION TEST
CQUSE AN _ERROR
RHOST GIVES WHRT TRACK
NQS BEING WRITTEN ON CYLINDER O
ss RO

0C210C 0BiS1l DHE6 P
;RHDST
;sRHER]

i RHER
; RHER3
RHCS1
IRHCS2

002102 062166 bT66 ' $ERRPC,DST,ERL,ER2,ER3,CS1,CS2
0C2104 0622343 TEMG? DFB6 :0,0,0,5,0,0,

002106 0S5456 ’ EM&7 Rsno HEADER AND DATA_ERROR
: AD SELECTION TEST
;ers FOUR WORDS cxvs HEADER
'NEXT WORDS ARE DATA
:GOOD DATA WORDS GIVE
rus TRQCK NUMBER IN
:BITS 4,5,6,7.8

002110 060622 DH30
003il12 0e20%6 0730
002119 062305 TENTO OF30

002116 055732 EM70 :READ HEADER AND DATA ERROR
:IN DIFFERENCE LINE TEST
:WORD NOS. 1-4 GIVE
: HERDER
*WORD NOS. 5-260 GIVE DATA
uuxcn IS THE CYLINDER
ADDRESS

002120 060622 DH30
002122 062056 D730
002124 062305 DF30

:ITEM 71
00212e DSE1N0 EM?71 nggxgg OP1 CRUSED IMPROPER REGISTER

ggoo EQE“ GIVES WHAT SHOULD

'RECEIVED DARTA GIVES WHRT WAS
"THERE RFTER 3 INDEX PULSES

002130 0S778S DHE :PC
'REG. nooa
:GOOD DAT
*RECEIVED oq

C02i32 06i7SE DTS ' §ERRPC , REGADR, $GDDAT, $BODAT
002134 062252 OFS {0.0,0,0
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1322

0021386

002140

888143

DCeiex

10-NOV-77 11:20

0se401

061607

B85S

0Sse647

062354

0s701?

061607
0eezil
0OB23c4

ERROR POINTER TABLE

; ITEM?2

; ITEM?3
E

: ITEM?74
E

10-NOV-?7

EM7e

DH?72

CO3
13:16 PARGE

; THERE WAS AN ERROR
;AFTER A WRITE HEADER
; AND DATA COMMAND

;PC
sRHCS1
sRHCS2
:RHDS1
;RHDST
:RHCR
;RHER]
s RHWC
!$ERRPC,(CS1,CS2,051,D5T,CA,ER],WC
53.0.0,0,8,0,3.0

;PEADING OVER 3 INDEX

PULSES CAUSED SC

;READING OVER 3 INDEX
; PULSES CAUSED OPI

SEG 0028



03
CZRJJBO, RPOM.S.6 FCTNL CTRLR2 MACY!l 30(1046) 10-NOV-77 13:16 PAGE 29
SZRIJB.F11 10-NOV-77 11:20 ERROR POINTER TRBLE SEG 0029

1327 ;RH11 REGISTER BITS

1359
igg? 002166 000254 RPVEC: 254 ;RPO4 VECTOR RDDRESS

1332
1333
1334 :WORD COUNT REGISTER (RHWC)
iggg {EACH BIT 15 CALLED BY BIT NUMBER

1337
1338
1339 ;BUS ADDRESS REGISTER (RMBR)
ig:? :ERCH 81T IS CALLED BY BIY NUMBER

; CONTROL RND STATUS REGISTER 2 (RHCS2)

s
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P
t
 
P
t
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t

W
W
W
W
W
w

£
f
E
L
L

 L
o
n
s
L
w
n

000001 UsSl= 1 ;UNIT SELECT (BIT sO)
1397 000002 usa2= e {UNIT SELECT (BIT #l:
1348 000004 USH= 4 ;UNIT SELECT (BIT s23
1349 000010 BAI= 10 ;BUS RDDRESS INCREMENT INHIBIT (BIT #3.
1350 00 UNIB= 20 ;UNIBUS B DC LO (BIT s4)
1351 000040 CLR= 40 ;CLERR (BIT #5)
3Se 000100 IR= 100 ; INPUT_READY (BIT _#6)
383 00 OR= 00 :OUTPUT RERDY (BIT 87)
354 000400 MPE= 4 *MASS BUS PARITY ERROR (BIT #8)
355 001000 MXF = 1000 ;MISSED TRANSFER ERROR (BIT 83,
356 PGE= 2000 ; PROGRAM ERROR (BIT #10)
357 000 NEM= 4000 ;NON EXISTANT MEMORY (BIT #11)
35e 010000 NED= 10300 ;NON EXISTANT DRIVE (BIT sle)
359 020000 UPE= 20000 ;UNIBUS PARITY ERROR (BIT #13)
360 040000 WCE= 40000 {WRITE CHECK ERROR (BIT 14,
361 100000 DLT= 100000 ‘DATA LATE (BIT #1S,

R
A
R
A
A

GISTER (RHDB);DRTR BUFFER RE
1S CALLED BY BIT NUMBER:ERCH BIT
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CZRIIB. P11 10-NOV-77 11:20 ERROR POINTER TARBLE SEG 0030

1372 :RPOY4 REGISTER BITS
1373
1379
1375

i%;% :CONTROL AND STATUS 1 REGISTER. (#00)
1378 000001 GO= 1 ;GO (BIT #0)
1379 006100 1E= 100 : INTERRUPT ENRBLE (BIT #6)
1380 000200 RDY= 200 :RERDY (BIT #7)
1381 000400 Alb= 400 'HIGH ORDER UNIBUS BIYS (BIT #8)
1382 001000 Al7= 1000 :HIGH ORDER UNIBUS BITS (BIT #5,
1383 002000 PSEL= 2000 :FORT SELECT (BIT #10)
1384 004000 DVA= 4000 ‘DEVICE AVAILABLE (BIT #1l)
1385 026000 MCPE= 20000 :MASSBUSS PARITY ERROR (BIT #13)
1386 040000 TRE= 40000 ! TRANSFER ERROR (BIT #14)
iggg 100000 SC= 100000 :SPECIAL CONDITION (BIT #15)

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

139] 000001 DFFS= | :DRIVE FORWARD S"/SEC. (BIT s0)
1392 000002 DFF20= 2 :DRIVE FORWARD 20”/SEC. (BIT #1)
1383 000004 DI1GB= 4 ‘DRIVE TO INNER GAVRD BAND (BIT #2;
1394 000010 GRV= 10 ) REVERSE (BIT 83)
1395 00 DLeY= 20 :DIFFERENCE LESS THAN B4 _(BIT s4)
1396 000040 DEl= 40 ‘DIFFERENCE EQUALS 1 (BIT #5)
1397 000100 VV= 100 :VOLUME VALID (BIT #6)
1398 000200 DRY= 200 ‘DRIVE READY (BIT 87)
1399 000430 DPR= 400 ‘DRIVE PRESENT (BIT #8)
1800 10 PROG= 1000 : PROGR LE (BIT #9)
1401 0020080 LBT= 2000 :LAST SECTOR TRANSFERRED (BIT #10)
1402 004000 WRL= 4000 'WRITE LOCK (BIT #11)
14032 010000 MOL= 10000 *MEDIUM ON-LINE (BIT #12)
1404 020000 PIP= 20000 "POSITIONING OPERATION IN PROGRESS (BIT #13)
1405 040000 ERR= 40000 :COMPOSIT ERROR. (BIT #l4
i:gg 100000 ATAR= 100000 :ATTENTION ACTIVE (BIT slS)

1408 .ERROR REGISTER %01 (RHER1) (#02)
1409 000001 tLF= 1 :ILLEGAL FUNCTION (BIT #0)
1419 000602 ILR= 2 :ILLEGAL REGISTER (BIT #l) _
1411 000004 RMR= Y 'REGISTER MODIFICATION REFUSED (BIT %2}
1412 000010 PAR= 10 IPARITY 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 :INVARLID ADDRESS ERROR (BIT 810}
1420 004000 WLE= 4000 'WRITE LOCK ERROR (BIT #1l)
1421 010000 DTE= 10000 'DRIVE TIMING ERROR (BIT #12)
1422 020000 OPI= 20000 :OPERATION INCOMPLETE (BIT #13)
1423 040000 UNS= 40000 :DRIVE UNSAFE (BIT #14)
i:gg 100000 DCK= 106000 :DRTAR CHECK ERROR (BIT 15)

%:55 +MAINTRINRBILITY REGISTER (RHMR) (803}
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1428 000001 DMD= 1 :DIAGINOSTIC MODE (BIT #0)
1429 000002 MCLK= @2 ‘MAINTAINABILITY CLOCK (BIT #1)
1430 000004 MINX= 4 ‘MRINTAINARBILITY INDEX (BIT 82)
1431 000010 MSTCK= 10 iMAINTAINRBILITY SECTOR CLOCK (BIT %2,
1432 000020 MRD= 20 'MAINTAINRBILITY REARD (BIT a4)
1433 000040 MWR= 40 'MAINTAINRBILITY WRITE (BIT 85}
i:gg 001000 DTSY= 1000 IMAINTAINRBILITY SYNC DETECTED (BIT %3,

i:gg :ATTENTION SUMMARY PSEUDO-REGISTER (RHAS) (804)
'

1438 000001 AT0= 1 ;DEVICE O (BIT #0)
1439 000002 ATl= e :DEVICE 1 (BIT #1)
1440 000004 ATe= Y :DEVICE 2 (BIT #2)
1441 000010 AT3= 10 :DEVICE 3 (BIT #3)
1442 000020 ATY= 20 :DEVICE 4 (BIT 84)
1443 000040 ATS= 40 :DEVICE S (BIT #S)
1444 000100 ATeb= 100 :DEVICE & (BIT #6)
i::g 000200 AT?= 200 :DEVICE 7 (BIT #7)

1447
1448
1449

1481
1462 :DESIRED SECTOR/TRACK ADDRESS REGISTER (RHDST) (#1)

i:ga :EACH BIT 1S CALLED BY BIT NUMBER

1455
1456
1457
1458
1459 :DRIVE TYPE REGISTER (RHDT) (%06’
{:29 'EACH BIT IS CALLED BY BIT NUMBER

1462
1463
1464
1465
i:gg : LOOK-AHEAD REGISTER (RHLR) (807)

1468 000001 EXTiz | sEXTENSION 1 (BIT #0)
1469 000002 ExTe=z 2 ;EXTENSION 2 (BIT 1)
1470 000004 EXTH= H ;EXTENSION 3 (BIT 82)
1471 000010 ExT10= 10 :EXTENSION 4 (BIT #3)
1472 000020 EXT20= 20 ;EXTENSION 5 (BIT s4)
1473 000040 ExT40= 4O ;EXTENSION &6 (BIT #5)
1474 000100 SCl= 100 :SECTOR COUNT FIELD O (BIT #b6)
147¢€ 000200 cCe= 200 :SECTOR COUNT FIELD 1 (BIT #7)
1476 0004 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 1 (BIT #ll)
1480 010000 TRK2= 10000 TRACK FIELD 2 (BIT si2)
1481 020000 TRK4= 20000 TRACK FIELD 3 (BIT #13)
1482 0o40000 TRK10= 40000 :TRACK FIELD 4 (BIT #l4)

143 100000 TRK20= 100000 :TRACK FIELD S (BIT #!5,
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1484
}:gg :ERROR REGISTER #2 (RHER2) (#10)

1487 000001 WCU= 1 & E guaaznr UNSAFE (BIT #0;
1488 000062 CSF= 2 RENT SINK FRILURE (BIT 1)
1489 000004 WSU= q WRITE SELECT UNSAFE (BIT #2)
1490 000010 cSu= 10 ;CURRENT SWITCH UNSAFE .BIT #3)
149} 000020 MSE = 20 :MOTOR SEQUENCE ERROR .BIT #4)
1492 000040 TDF = 40 ' TRANSITIONS DETECTOR FAILURE (BIT &5,
1483 000100 TUF = 100 S TRANSITIONS UNSAFE (BIT #6)
1484 000200 FEN= 200 :FAILSAFE ENRBLED (BIT #7)
1495 000400 WRU= 400 :WRITE READY UNSAFE (BIT #8)
1486 001000 MHS = 1600 ;MULTIPLE HEAD SELECT (BIT 9,
1497 002000 NHS= 2000 *NO HERD SELECTION (BIT #10)
14ag 004000 IXE= 4000 "INDEX ERROR (BIT #11)
1499 010000 vUu30= 10000 :30VOLT UNSAFE (BIT #12)
1500 020000 PLU= 20000 :PLO UNSRFE (BIT #13)
iégé 160000 RCU= 100000 "ACUNSRFE (BIT #15)

iggg :OFFSET REGISTER (RHOF) (#11)

1605 000001 OF25= | ;OFFSET 25 MICRO INCHES (BIT #0)
1506 000002 OFSD= 2 :OFFSET SO MICRO INCHES (BIT #1)
1507 000004 OF100= 4 ‘OFFSET 100 MICRO INCHES (BIT #2)
1508 000010 0F200= 10 :OFFSET 200 MICRO INCHES (BIT #3)
1509 000020 OF400= 20 :OFFSET 400 MICRO INCHES (BIT s¥)
f%i? 000040 OF800= 40 :OFFSET 800 MICRO INCHES (BIT #S)

15812 000200 OFREV= 200 sOFFSET NEGATIVE (REVERSE) (BIT 5
1813 002000 HCI= 2000 :HEADER COMPARE INHIBIT (BIT #10’
1814 004000 ECI= 4000 "ERROR CORRECTION CODE INHIBIT (BIT sll
igig 010006 FMT22= 10000 *FORMAT BIT (BIT #i2

1517 :DESIRED CYLINDER ADDRESS (RHCA) (#12)
igig 'EACH BIT 1S CALLED BY BIT NUMBER.

1820
1821
1822
1523 :CURRENT CYLINDER ADDRESS (RHCC) (w13,
iggg :EACH BIT IS CALLED BY BIT NUMBER

1826
1527
1528
1829 :SERIAL NUMBER REGISTER (RHSN) (#14)
i?%‘? :EACH IS CALLED BY BIT NUMBER

1832
1833
1834

igg& :ERROR REGISTER %03 (RHER3) (#15)

1£37 000001 PSU= 1 :PACK SPEED UNSAFE (BIT 80)
1638 000002 vUF= 2 SVELOCITY UNSRFE «BIT #1)
139 000610 UWR= 10 'ANY UNSAFE EXCEPT RERD WRITE (BIT 83,
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1540 000020 PRE= 20 ;DISK PACK ROTATION ERROR (BIT 84,
15:1 000040 QELf 40 ; AC Lgu (§ } .g;

t8us BaBABE Bk: 4880 ek INCErPLITE (BIT_w1w)
ig:g 100000 oCyL= 100000 ;OFF CYLINDER (BIT #iS:

1546
1847
1548 ;ECC POSITION REGISTER (RHEC1) (8#16)
49 ;ERCH BIT IS CALLED BY BIT NUMBER

:ECC PRTTERN REGISTER (RHEC2) (817)
:ERCH BIT S CALLED BY BIT NUMBER
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1557 .SBTTL REGISTER ADDRESSES
1558
1559

1562 :RPO4-S/6 DISK 10 REGISTERS LOCATED IN THE RH1l CONTROLLER

1564 002170 176722 RHDB: 176722 :DATA BUFFER
1865 002172 176702 RHWC: 176700 ! WJORD COUNT
1866 002174 176704 RHBA: 176704 : BUS_ADDRESS
1567 002176 176710 RHCS2: 176710 ! CONTROL AND STATUS 2

1563 .RPO4/S/6 DISK 1,0 REGISTERS LOCATED IN THE DEVICE CONTROL LOGIC (DCL}
4

1571 002200 176700 RHCS1: 176700 ; CONTROL AND STATUS 1
1572 002202 176714 RHERL: 176714 'ERROR&
1673 002204 176706 RHDST: 176706 DESIRED ! SECTOR/TRACK ADDRESS
1674 002206 176740 RHER2: 176740 ,ERROR82
1675 002210 176732 RHOF: 176732 FFSET
1676 002212 176734 RHCA: 176734 ossxaso CYLINDER ADDRESS
1577 002214 176742 RHER3: 17674¢ ERROR_#3
1578 002216 176716 RHAS: 176716 'ATTENTION SUMMARY
1579 002220 176724 RHMR: 176724 'MAINTRINABILITY
1580 002222 176712 RHDSi: 176712 'DRIVE STRTUS
1581 00224 176726 RHDT: 176726 !DRIVE TYPE
1582 00geee 176730 RHSN: 176730 : SERIAL NUMBER
1583 002230 176744 RHEC1: 1767494 ‘ECC PGSITION
1684 002232 176746 RHEC2: 176746 'ECC_PATTERN
1865 032234 176736 RHCC: 176736 ! CURRENT CYLINDER RDDRESS
1586 00223 176720 RHLA: 176720 ! LOOK-AHEAD

1588 .ADDITIONAL REGISTERS LOCATED IN THE RH70 CONTROLLER LOGIC

1896 002240 176750 RHBRE: 176750 .BUS ADDRESS EXTENSION REGISTER
1591 002242 176752 RHCS3: 176762 'CONTROL AND STATUS REGISTER #3

1843
1593 .P-CLOCK (KW11-P) I.0 REGISTERS

1536 002244 172540 PCLCSR: 172540 CONTROL AND STRTUS REGISTERS
1£97 Q022+4e 172842 PCLBUF: 172542 ' COUNT SET BUFFER
iS3€ 00225C 17284 PCLCTR: 172544 : COUNTER
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C2RJJBO, RPOM. 5.0 FCTNL CTRLR2 MACY1l 30(1046) 10-NOV-77 13:16 PARGE 3S
CZR11B.#11 10-NOV-77 11:20 REGISTER RDDRESSES SEG 003S

€01
160¢ ; THE FOLLOWING LOCATIONS 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 "ERRORTM ERROR COMMAND

1607 002252 000000 D8: 0 ; DRTR BUFFER
1608 002254 000000 WC: 0 :WORD COUNT
1609 002256 000000 A 0 ; BUS _RDDRESS
igi? 002260 000000 cse o ; CONTROL AND STRTUS 2

lele
1613 262 000060 CSl1 0 CONTROL AND STRTUS 1
1614 002264 000000 ERI 0 ; ERROR
1615 002266 000000 DST 0 DESIRED SECTOR/TRQCK ADDRESS
1616 270 000000 ER2 0 :ERROR_#2
1617 002272 000000 OF 0 ; OF
1618 002274 (000000 CR C ;DESIRED CYLINDER RDDRESS
1619 002276 000000 ER3 0 ; ERROR 83
1620 002300 000000 RS 0 {ATTENTION SUMMARY
ie2l 002302 000000 MR: 0 ;MRINTARINABILITY
1622 002304 000000 DS1: 0 ;DRIVE STATUS
1623 002306 000000 DT: 8} ;ORIVE TYPE
124 002310 000 SN: c ;SERIRL NUMBER
1625 002312 000000 ECl: 0 ;ECC POSITION
1626 002314 000000 EC2: 0 {ECC_PRTTERN
1627 002316 000000 CC: 0} :CURRENT CYLINDER ADDRESS
1628 002320 000000 LA: c : LOOK-AHERD
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;FUNCTION EQUATES

)

ER
CZRJJBO, RPOM/S.6 FCTNL CTRLR2 MACY11 30(1046

B.P11 10-NOV-77 [1:20 REGIST

1632
1633
1634
1635
1636
1637
1638 002322 FUTRBL:
1639 002322 0000 NOPERA:
1640 002324 000002 UNLORD
1641 002326 0 RECALI
1642 0023 000010 DCLEAR
1643 002332 000012 RELERS
1644 002334 000030 SERCH:
1645 002336 000050 WRCHEK
1646 002340 000052 WRCHDT
1647 002342 000060 WRIDAT
1648 002344 000062 WRIFOR
1649 00234 000070 READAT
1650 002350 72 REFOR:
1651 0023 000004 SEECOM
1662 002354 000014 OFSETC
1663 002356 000016 RETCL
1654 002360 000022 PKACK
1665 002362 000020 RERDIN:
1656 002364 0000CO ILLEGL:
1657
1658
1659
1660
1661
1662
1663 002370 000422 WRFROM:
16E4 0034934 000422 REINTO:

10-NOV=-77
RDDRESSES

KO3
13:16 PARGE 36

; #TRBLE OF FUNCTIONS FOR RHCS1 THEN “GO*” BIT HARS TO BE SET

; NO OPERATION
{UNLORD (STAND BY)
;RECAL IBRATE
:DRIVE CLEAR
:RELEASE (DUAL-PORT OPERATION)
:SEARCH COMMAND
IWRITE CHECK DATA
flg{¥g SHECK HERDER RAND DRTA

;WRITE HERDER AND DATA (FORMAT)
{READ DATA
:READ HERDER AND DATA
SEEK_COMMAND
OFFSET COHHGND
RETURNTO CENTERL INE
;PACK ACKNOWLEDGE
:READ IN
iCOMPUTED ILLEGAL FUNCTION

; ®DATA BUFFER FOR RERD WRITE

LKW
LKW

;WRITE FROM THIS BUFFER
:READ INTO THIS BUFFER

SEG 0036
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CZRIIB. P11 10-NOV-77 11:20 REGISTER RDDRESSES SEG 0037

1666
1667
iggg ;RESERVED LOCATIONS FOR FLAGS AND INTERNAL PROGRAM CONTROL WORDS

1670 004500 000000 REGRDR: Q ; SAVE REGISTER ADDRESS HERE
1671 004502 00000C ERWORD: 0 :SAVE ERROR WORD NUMBER HERE
1672 004S04 000000 TSTNM: O :TEST NUMBER
1673 004506 0000CO RPYVEC: O CONTQINS RDDRESS OF LOCRTION
1674 'WHERE AN RPOM INTERRUPT IS TO VECTOR 7G
1675 PTHIS MUST BE MOVED INTO *RPVEC’ TO BE
igzg SEFFECTIVE.

}g;g 004510 000000 OFSTVL: O ;OFFSET VALUE USED IN OFFSET TEST

1680
1681 004512 000024 SAVERE: .BLKW 20. ;BLOCK TO SAVE REGISTERS
1682 004562 000000 FINARLA: O :SAVE LOOK AHERD REGISTER AT _END OF OPERATION
}gga O04Se4 000000 FINRCC: O :SAVE CURRENT CYLINDER REGISTER AT ENOD OF OPERATION

1685
1686 ; TRBLE FOR ATTENTION BITS
{28; 'ATTENTION TABLE

1689 0D04S6E 00} 0ce 004 ATABLE: .BYTE 1,2,4,10,20,40,100,200
1690 004571 010 0e0 040
1691 0084574 100 200
1692
1693
1694
}ggg ;RESERVED LOCATIONS FOR UNIT SELECT

1697 004576 000010 UNITS: .BLKW 8. ; THIS IS FILLED WITH -1
1692 0Q4616 000COC UNIT: .WORD O ;UNIT UNDER TEST
1699 004620 000000 NOUNIT: .WORC O ;NUMBER OF UNITS PRESENT
1700 ;USED TO KEEP TRACK OF UNIT UNDER TEST
1701 004622 000000 NUNIT: .WCRD O ‘USED TO DETERMIN IF ThHERE ARRE MORE
170e THQN CNE UNIT
1703 004ee4 000000 NOPUSH: O ONES INDICATE NONE OF THE OPERATOR
1704 INTERVENTION TESTE WILL BE PERFORMED
1705 004626 000000 SELECT: .WORD O {ALL _ONES INDICATE UNIT TO BE SELECTED
i;%% 004630 000000 UNITSL: .WORD O SUNIT NO. SELECTED

1708
1709
{;i? 004632 000000 ERFLGS: O :ERRCR FLRAG

1712 004634 00000C FIRST: O ; IF ZERO WILL TYPE HERDER
};}s {IF ONES WILL NOT TYPE HERDER

i;ig 00436 000000 RPOG: o ;OEVICE TYPE FLRG

1717 004640 000000 RH70: o ;IF 1, PROGRAM IS RUNMING ON AN RH70
i;ig ; 0, PROGRAM IS ON AN RHI1l

1720 00O4e42 000000 RUNCTR: .WORD O ;"RUN’ LINE DELAY COUNTER TO BE USED
i7el ‘WHILE THE SILO IS FILLING
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CZRIIB.PI1L 10-NOV-77 11:20 REGISTER RDDRESSES SEG 0038

172
152 004644 000000 ATTENT: O ;ATTENTION BIT FOR PRESENT UNIT
{;EH 004e4e 000000 TOTALAT: o} ; TOTARL RTTENTION BITS

17S§ 004650 000000 TMPO WORD O ; TEMP STORAGE
1727 004652 000000 TMP1 WORD O
1728 004654 000000 TMPY: .WORD O ; TEMP STORAGE
i723 00465& 000000 TMPS: .WORD O ; TEMP STORARGE
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CZR1IB.P11 10-NOV-77 11:20 SEG 0039

1730 .SBTTL
1731 "SBTTL ##% DIAGNOSTIC CODE %%
1732 SBTTL
1733
1734
1735 .SBTTL SETUP TESTS

1738 004660 012737 177777 004624 BEGIN1: MOV 8-1, 38NOPUSH ; JUMP OVER OPERATOR REQUIRED TESTS
1739 004666 005037 004626 CLR duSELECT :DO NOT SELECT UNIT
1790 004672 000412 BR srna
1741 0046749 012737 177777 004626 BEGIN2: MOV 1. 98SELECT :SELECT UNIT
1742 004702 005037 004624 CLR aoNbPUSH !D0 NOT JUMP OVER ANY TEST
1743 004706 000404 BR START
1744 004710 00S037 004626 BEGIN: CLR J8SELECT ;D0 NOT SELECT UNIT
1745 0047149 005037 004624 CLR 8NOPUSH !DO NOT JUMP OVER ANY TEST
1796 *NORMAL RUN
1747
1748 004720 START:
1749 004720 00000S RESET

1762 00Si42 012737 000000 177776 MOV :SET Pnocssson srnrus 16 O
1763 0OS1SC 012737 000200 000036 MOV .ebo acranpvec+a -TRAP PRIORITY=
1759 00S156 013700 002166 MOV JsRPVEC ;6ET RP VECTOR noo £SS
1755 005162 012720 036306 MOV ORPVECT (R0)+ !THIS 1S FOR UNTIMELY INTERRUPTS
1766 005166 012710 000340 MOV #340, (RO) R.OH INTERRUPT SERVICE ROUTINE
iggg PRIORITY =

1759 00S172 004737 037334 JSR PC, 38STKINT ;xnxranxzs THE TTY KEYBOARD
1760 005176 005737 004634 15T a8t IRST 1S THIS FIRST TIME ROUND_?
1761 005202 06100l BNE 18 '00 NOT GIVE HERADER IF NOT
1762 005204 000402 BR 28 'GIVE HERDER IF SO
i;ga 005206 000137 005774 18: IMP J8SND1 !SKIP OVERALL PROGRAM HERDER

1765 00S212 2s:
1766

1788'

i;gg 00S774 012737 177777 004634 SNDL: MOV 8-1,d8FIRST sNEXT TIME DO NOT GIVE HEADER

1771
1772 006032 032777 010000 173100 RH70CK: BT ¥SW12, ISWR ;LOOK TO SEE IF USING nu7o
1773 006046 001403 BEQ 33 SIF SWie = 0, SKIP NEXT
1774 006042 012737 000001 004640 MOV 81, 38RNH70 :IF Swle = 1. CU IS AN RH70
177€ 006050 3s:
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CZR1IB. P11 10-NOV-77 [1:20 GET VALUC FOR SOFTWARE SWITCH REGISTER SEG 0OMO

1776 ;#1S THEREA P-CLOCK (KW11-P) ON THE SYSTEM °
1707 ‘%]F SO MAKE 'WAT" TRAPS GO TO 'WAIT.P’
1778 (#IF 50 nnxs RPOM INTERRUPTS co TO TINE 1°
1779 ,¢§F NOT JWAT" TRAPS GO TO WAIT.T
igg? (%IF NOT HAKE RPO INTER uets G0 1o TiME 2"

1782 s ®THE NEXT LINE IS TO BE RDDED LATER
1783 :¥AND THE JUMP AND NOP REMOVED
i;gg :#FOR NOW NO CLOCK WILL BE USED

%;g% ;¥MOV 981S,38ERRVEC ;SET TIME-OUT VECTOR

1788 : IMP de:8 ;D0 NOT USE CLOCK
1789 : NOP
1790 : TST 28PCLCSR ;REFERENCE P-CLOCK STATUS REGISTER
1791 : ADDRESS = 17es o
1792 : MOV SWALT.P. 98STRPAD$20: THERE xs P-CLOCK
1793 : MOV sTIME], J8RPYVEC Tnchs IS A P CLOCK SO
1794 : VECTOR TO TIMEI
1795 : BR 2s
i339 118: MOV ouRIT.T,GISTRPnD+EU s THERE IS NO P-CLOCK

1798
1799 D060SC 012737 033300 004506 MOV STIME2, 38RPYVEC ;MAKE RPO4/5/6 INTERRUPTS GO TO 'TIME 2°
gggg 006086 012737 177777 040742 2§: MOV 8-1,98PRITEM 'CLEAR PREVIOUS ITEM NUMBER

1802 006064 005737 004626 1ST Q8SELECT :MAS IT A 200 START
1803 006150 109412 RDOCT
1804 006182 042716 177770 BIC 8177770, (SP) ;ONLY KEEP LAST 3 BITS
1805 006156 011637 004616 MGV (SP), asONIT *SAVE UNIT TO BE TESTED
1806 006162 012637 004630 MOV (5P)$ ISUNITSL ;SAVE UNIT TO BE TESTED
iggg 006170 013737 004630 OO4ELE MOV S8UNITSL, asUNIT ;SET UNIT NUMBER
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CZRIIB.PILI 10-NOV-?77 11:20 GET VALUE FOR SOFTWARE SWITCH REGISTER SEG 00M1

1809

iaio 882553 gig;gg 836388 000030 283 .gggsnlREMTVEC:SSZ 2ICK POINTER] ]

1813 FRERRECYETIRE AR THAVep
igia 0Ce226 012737 006254 0000CH MOV 828, 38ERRVEC :SET UP FOR BUS TIMEOUT

1815 006234 012700 060024 MOV #24, RO THERE RPE 24 REG TO TEST
xgz; 40 81378§ 002170 MOV sRHOB Rl NOW Hns DR OF ADDR OF FIRST REG.
iaie HoUY 151 18: Bsg S(Rl)i R2 R AD HARDWARE REG.

1819 882528 881398 BNE 19 ngNCH ?aw NOT DONE
1820 006252 00O04SH BR 38 4 DONE
1821 006254 012737 000006 000004 2%: MOV oEansc+a aoennvtcRssroae TRRP CATCHER
1B22 006262 022626 cHP (SP)Y+, (SPY+ CLEARN
1823 006264 016137 177776 001200 MOV -a<n15 srnp1 370&2 FAIL NG REG ADDR
1824 006272 104007 ERROR TER NON EXISTANT
1825 006274 032777 020000 172836 BITY nsuxa JSWR :INHIBIT ERROR PRINTOUTM ?
}ggg 006302 001036 BNE 4s :BRANCH IF YES

1828
1829 00637C 012746 000204 MOV 8ADDMOD, -(SP) ;GET READY TO TYPE STARTING ARDDRESS
1630 :0F “CHANGE OF BASE ADDRESSTM ROUTINE
1831 006374 10N402 TYPOC
1832 006376 000000 HALT
iggg 006400 000137 032570 4s: IMP A8SEOP :GC TO END OF PROGRAM ----------- )

1835 006404 012737 006460 000004 3%: MOV 8TRP, 84 ;INITIALIZE VECTOR
1836 006412 00S737 002240 IST ISRHBAE ! ADDRESS RPBAE (RH11/RH70?}
1837 006416 005237 004640 INC Q#RH70 rouno nn RH70-SET MASK
1838 006456 000417 B8R RTN GET
1839 006460 022626 “RP: CMP (SP)+, (SP)+ 3 s
1840 006516 012?37 040574 000030 RTN: MOV #SERROR, I8EMTVEC: Esrone ERROR VECTOR
1841 THAT REGISTERS ARE SAVED
13:@ NoeSe“ (012737 000006 00000Y MOV SERRVEC+2, aoERthc ;RESTORE TRAP CATCHER
1843
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CIRIJB.P1L 10-NOV-77 11:20 REFERENCE EACH REGISTER SEQG OO04e

1844 -

}g:g 006S42 012706 CO1000 MOV 8STARCK, SP ;SET STACK POINTER

1847 006546 013701 002216 MOV S8RHAS Rl ;R1 _HAS ADDRESS OF RHAS
1848 00655 012711 177777 MOV s-1,3R] iWRITE RL% ONES INTO RHAS
1849 006556 10S711 7518 aR1’ TEST IT OR ALLO
1850 0065 011137 001126 MOV adR], 98SBDDRT :BAD_DAT
1851 006566 005337 001le4 CLR a9S8DDAT :GOOD DRR
1852 006572 010137 004500 MOV R1, aIREGRDR iFRILING ReG. RHRS

006576 10400S ERRUR &S : RHAS DOES NOT CLEAR BY WRITING ALL1883 ;
1654 :ONES INT
1855
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1856
1857
1858
1859
1860
1861

006616
006620

006744

006750
006754
006756
006760

006764
006772
006774

007000

00733¢

007342
007342

DO7404
007410

go7412
007416
po74e4
007426
007434

CC743e

10-NOV-77 11:20

2
8
~

W
N
O
—
—

-
 
W
O

E

000137

032777
001402
ononN1 37

000137

5037

2777

001477

8e2?77?

037334

020000

002216
002176

oo4e4e

004647

007342

020000

007700

032570

000019
004576
17772727

004576

0G4620
000010
001176
001178

172560
024020

020020

Oe40el

172306

172146

172600

172570

172560

69

1%:

3%:

XE2:

2s:

33:

4S:

EO4
10-NOV-727 13:16 PAGE 43

TIAL TEST OF RHAS FOR UNIT NUMBERS PRESENT

JMP

;#SET UP THE UNITS TRBLE

PC, 3uSTKINT

ogula, JSWR

J8RHAS, R1
gogncsé R2

acahenx,aq
8-1,aRY

ar2’
RO
18
JR1,d8TOTALAT

J8TOTALAT+1
Rl
cs
XE2

#SW13, ISKR
33
SELTST

JuSEOP

#8. RO
suntrs R3

(R3)+

3s
ngnxrs,R3

acnoumxr
88. , RO
anx aosrnpo
ostmP

RS, JRHCS2
824020, aRHDT
&S
#0020, dRHDT
63

#24021, IRHDT

T WITHAN INIT
ILIZE HE TTY KEYBORRD

8aTIERRgg TYPEOUT?

Rl HAS ADDR. OF RHRS
;R2 HAS ADDR. OF RHCS2
CLERR RHCSe
; COUNT
{RY HAS RADDR. OF RHER!
*MOVE ERRORS INTO RHERI
INCREHENT UNIT NO.
:COUN
BRRNCH IF 8 NOT DONE
:SAVE TOTAL ATTENTION
:USED_IN DRIVE CLERR TEST
:CLEAR_UPPER BYTE
:TEST FOR_ANY DRIVES PRESENT
:IF NONE THERE - SAY SO
:SOME THERE - LORD TRBLE

; INHIBIT ERROR TYPE OUT?
i BRANCH_IF

W

I

3

NO

:CHECK FOR SELECTED UNIT START AND LOARD
P“UNITSTM TABLE WITH DESIRED DRIVE IF SO

COUNTER
' POINTER
PRESET BLOCK TO ALL ONES
i COUNT
;BRRNCH IF 8 NOT DONE
;sPOINTER

;NO. OF UNITS PRESENT
:COUNTER
: TEMPORARY STORAGE
:SET CARRY IF ONE IN 0 BIT

:CHECK NEXT UNIT IF ONE NOT IN BIT O

; INSERT UNIT NUMBER INTO UR BITS
:1S THISA DUAL PORT POY ?
STYPE DRIVE NO. IF SO
11S THISRA_SINGLE PORT RPO4 "
'TYPE NO. IF SO

; IS THIS A DURL PORT RPQS °

SEG 0043
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CZRIIB.P1L 10-NOV-77 11:20 T3 TEST FOR DRIVES PRESENT usxnc RHAS AND RHCS2 SEG 0044

1912 007444 001473 BEQ 6% : TYPE onxvs NO. IF SO
1913 007446 022777 020021 172550 CMP 820021, IRHCT :1S THISA SINGLE PORT RPOS ~
igig 007454 001467 BEQ 68 STYPE THE NO. IF SO

1916 007456 022777 024022 172540 cMP 824022, JRHOT 1S THISA DUAL PORT RPOB& ”
1817 007464 001463 BEQ 68 TYPE DRIVE NO. IF SO
1918 Q07466 022777 020022 172530 CHP $20022, aRHOT THISA SINGLE PORT RPO& 7
igég 007474 001457 BEG 68 TYPE DRIVE NO. IF SO

1921
1822 007524 010546 MOV RS, - (SP) :GET READY TO TYPE UNIT NUMBER
1323 007526 10440S TYPDS
1924 007S52 017746 172446 MOV RHDT, - (SP) :GET RERDY TO TYPE RHDT
1825 007556 104402 TYPOC
1359 007632 000407 BR 3 :NO RPO4/RPOS/RPO6 FOUND SO INCR TABLE

1928 007634 010523 BS: MOV RS, (R3)+
1929 007636 104401 001223 TYPE SLRLF
1930 007642 010546 MOV RS, -(SP)
1931 007644 10440S TYPDS s TYPE DRIVE NO.
1333 007646 005237 004620 INC ISNOUNIT :NUMBER OF DRIVES

1934 007652 005205 c§: INC RS ; INCR UNIT NUMBER
1835 007654 005300 DEC RO :DECR NO. OF unxrs LOOKED AT
{ggg 007656 001252 BNE 4s STEST THE NEXT UNIT

1938 00?660 013737 004676 004616 MOV SSUNITS, 8UNIT ;SET UNIT NO. TO FIRST ONE FOUND-/OR O
1939 007666 013737 004620 004622 MOV aonounx? JWNUNIT':SAVE NO. OF UNITS
1990 007674 005337 004622 DEC JENUNT tr NUNIT= O THEN ONLY ONE UNIT
ig:é IF NUNIT > 0 THEN MORE THAN ONE UNIT

1942 00?700 00S737 004626 SELTST: TST JWSELECT ;STARTING ADDRESS 200 ?
1944 0C770e 013737 D0O4E30 004616 MOV S8UNITSL,asUNIT SSET UNIT NUMBER
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CZRIJIB.PILL 10-NOV-77 11:20 TEST FOR DRIVES PRESENT USING RHARS AND RMCS2 SEG 004E

1948

igzg 007750 005037 004644 CLR JRATTENT ;CLEAR UNIT UNDER TEST ATTENTION

1950 007754 005737 004616 157 JRUNIT 15 THE “UNIT* = 0 ?
1951 007760 001107 BNE 208 :IF NOT, SKIP NEXT MODS
1952 007762 012700 000041 MOV $41,R0 !IF S0, CHECK THE LOAD MEDIA LOCATION
1953 007766 122710 000011 cMPB #ll.(RQ) :WAS It AN RPO4/5/6 ?
1984 0CT772 001102 BNE 20% “IF NOT, GO AHERD AND TEST UNIT %0
1965 007?74 005737 004626 TST O8SELECT !wAS UNYT 8Q SELECTED ~
1956 P(IE. 210 START 7)
iggg 010000 001006 BNE 198 {IF 60, CHANGE PACK

19€9 :#INCREMENT THE UNITS TRBLE TO NEXT DRIVE (IF ANTY)
igg? ' #8 DECREMENT "NOUNITSTM PRESENT TO BE TESTED

1962 010002 012700 00457 MOV SUNITS,RO :IF NOT, LOAD THE UNITS TABLE POINTER
1963 010006 005720 TST (RO) + 'SELECT THE NEXT UNIT IN TARBLE
1964 : TDOUBLE INCREMENT THE POINTER, RO
1965 010010 Q22710 177777 CMP 8-1, (RO} ‘1S THERE ANOTHER TABLE ENTRY PRESENT °
1966 010014 00I106S BNE 188 !1F 50, USE NEXT DRIVE 8 DECR "NOUNITS"
iggg :1F NOY, CHANGE PACK ON UNIT 80

1969 010016 198:
1970 010164 000000 HALT
ig;é Gi10166 000404 BR 208 ;CONTINUE, USING SCRATCH PACK ON UNIT #C

1973 010170 011037 004616 18$: MOV (RO), 98UNIT :SET UP NEW UNIT UNDER TEST
igzg 010174 005337 004620 DEC JsNOUNITS '!DECR BECAUSE UNIT 80 WON'T BE TESTED

/(

ig;% 010200 013700 004616 208 : MOV J8UNIT,RO ;RO NOW CONTRINS UNIT NO

1978

1980
198 010204 005037 004636 CLR J8RPO6 :CLEAR RPOB DEVICE TYPE FLAG
1982 0168210 010077 17176e MOV RO, JRHCS2 *SET UP UNIT ADORESSING
1983 010214 022777 024022 172002 CHP 824022, RHDT !DUAL PORT RPDE ?
1984 010222 001405 8EQ 2s YES..SET FLAG
1985 010224 022777 020022 171772 CHP $20022, dRHDT :SINGLE pgnr RPOG °
1986 010232 00140l BEQ 2s 'YES...SET FLAG
1887 010234 000403 BR 38 ‘DON’T SET RPOE FLAG
iggg 010236 012737 177777 004636 2$: MOV #-1, I8RPO6 'SET THE FLAG

igg? 010244 3s: ;ASSUME THE NEXT UNIT IS AN RPOY-RPQS

1992
1983 010244 116037 00O4SEE 004644 MOVB ATABLE (RO) .98ATTENT :SET APPROPRIATE ATTENTION BIT
1994 010310 013746 004616 MOV JUNIT, -(5P) SUNIY NO. TO STACK
199c 010314 1049408 TYPOS STYPE DRIVE NO.
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B82757
001420
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024020
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171610

171600

171570

171560

171550

171840
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TYPE SERIAL NUMBER AND DRIVE TYPE

;#TYPE OUT THE DRIVE TYPE IN RSCII

cMP

BEQ

:EHOEO,TRHDT

OQOOE0,0RHDT
4s

gg%OEI.URHDT

#20021, JdRHDT
5%

g%HOEE,DRHOT

820022, dRHDT

6%

1%

18

JRHSN
dRHDT
JRHSN, daSN
JRHDT ,J8DT

; DUAL PORT RPOY ?

: YRk 8604, RR30%5 OUT
:TYPE THE MESSAGE

;DUAL PORT RPOS 7
:TYPE THE MESSAGE
?I GL; PORT RPOS 7
YPE THE MESSAG

; DURL PORT RPO6 °
i TYPE THE MESSAGE
%INGLE PORT RPOE 7
YPE THE MESSRAGE

:SKIP NEXT ONES

; SKIP NEXT

;READ SERIAL NO. AND DRIVE TYPE
‘THESE TWO ARE TO HELP SCOPE LOOPS
{SAVE TO CHECK IF DRIVE CLEAR CLEARS ANY g I7S
:SAVE TO CHECK IF DRIVE CLEAR CLEARS ANY BITS

SEQG 004e



I04
C2RJJBO, RPOM S.6 FCTNL CTRLR2 MRCYLll 30(1048) _10-NOv-7 13: 16 PRGE 47
CSRIIB.PILL 10-NOV-77 11:20 TM TYPE SERIRL NUMBER AND DRIVE TYPE SEG 0047

2028
2029

2032 010652 004737 033066 JSR PC OICLDISK ;GIVE INITILIZE
2033 010656 032713 010000 BIT sMOL, IR3 iCHECK MOL IN RHDSI
2034 011100 032713 010000 1$: BIT sMOL, JR3 ;CHECK MOL IN _RHDS!
Sggg 011104 001775 BEQ 13 (WAIT IF MOL IS STILL LOW

2037



JO4
CZRJJBO, RPO4-S-6 FCTNL CTRLR2 MACYll 30(104&) 10-NOV-77_13:16_PRGE 48
CZRIJB. P11 10-NOV-77 11:20 TS CHECK MOL TO BE HIGH SEG 0048

2339
2040
Sg:é 011204 012706 001000 MOV 8STARCK, SP ;RESET STRCK

2043 011214 013700 002166 MOV d8RPVEC,R0O ;GET RP_VECTOR ADDRESS
2044 011220 012720 011266 MOV #RPTRPL, (RO)+ :THIS IS FOR TIMELY INTERRUPTS
gg:g 011224 012710 000340 Mov #8340, (RO) SS?8R%¥$ERRUPT SERVICE ROUTINE

2047 011230 012737 000200 177776 MOV %200, PS ISET PROCE§SOR PRIORITY & 4
gg:g 011236 012711 000300 MOV .RDY'IE adRl IRDY, IE IN RHSC1 SHOULD CAUSE INTERRUPT

2050 011242 013737 033564 001200 MOV J8TIMCNT,98STMPL ; COUNTER
20S1 011250 005337 001200 18: DEC SESTMP] ;WAIT FOR INTERRUPT
2052 011254 001375 BNE 18 ;BRANCH IF NOT ZER
2053 {BEFORE THIS IS ZERO INTERRUPT SHOULD OCCUR
c0S4 011256 104065 ERROR bS ; INTERRUPT DID NOT OCCUR
Sggg 011260 012712 000040 MOV sCLR,dR2 :CLEAR CONTROLLER VIR CS2

2057 0l12e6 022626 RPTRP1l: CMP (SP)+,(SP)+ ;RESTORE STARCK
2058 011270 022711 004200 CMP sDVA!RDY, dK1 :1E_SHOULD BE LOW
2059 011276 104065 ERROR bS5 : INTERRUPT OCCURED 8UT
2080 :1E_FAILED_TORESET
206! 011300 012712 000040 MOV #CLR, aR2 :CLEAR CONTROLLER



KO4
CZRJJBO, RPO4-S-6 FCTNL CTRLR2 MRCYll 30(10‘46) 10-NOV-77_ 13:16 PRAGE 49
CZRIJB.PI1 10-NOV-77 [1:20 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 8RPTRPZ. (RO)+ ;THIS IS _FOR UNTIMELY INTERRUPTS
2069 011334 01710 000340 MOV 8340, (RY) ,PR? INTERRUPT SERVICE ROUTINE

2071 011340 012737 000240 177776 HOV 8240, PS iSET PROCESSOR PRIORITY = §
2072 0li346 012711 000300 MOV &ROY!12, aR1 !RDY, IE IN RHSC1 WHOULD CAUSE INTERRUPT
2074 011352 013737 033564 001200 MOV QTIMCNT, QS THPL; COUNTER
2075 011360 005337 001200 18: DEC J9STMP1 MATT FOR_INTERRLP[
2076 011364 001375 BNE 1S ' BRANCH IF .NOT. ZERO
2077 'BEFORE THIS IS ZERO INTERRUPT WHOULD OCCUR
2078 011366 012712 00OOMD MOV SCLR, 3R2 :CLEAR CONTROLLER

2080 011374 022626 RPTRP2: CMP (SP)4, (SP)+ ; RESTORE_STACK
2081 011376 104065 ERROR b5 ' INTERRUPT OCCURRED WITH
2082 ! PROCESSOR PRIORITY SAME AS DISK
2083 011400 012712 0O0OMO MOV 8CLR, 3R2 ‘CLEAR CONTROLLER

2085
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011406 0000QS
011410 004737 037334
011414 012737 000000

Qllie44 10401
Olle4s 00020

0ilesc

S
re

177776

18:

LO4Y
10 NOV-77 13:16 PARGE SO
NTERRUPT AT PROCESSOR AND DISK PRIORITY SAME

;#IN CASE THERE IS ANY DRIVE ERRORS DURING POWER UP
:%0R POWER DOWN OR ANY PARITY ERRORS A RESET IS GIVEN
RESET
JSR PC, 3uSTKINT s INITILIZE TK
MOV 80, PS

; #NOW SAVE REGISTERS FOR COMPARISON AFTER PACK ACKNOWLEDGE

; *NOW COMPARE REGISTERS BEFORE PACK RCHNCWLEDGE
:#WITH AFTER PACK ACKNOWLEDGE

RROR 15 GIVING A PACK RACKNOWLEDGE
1S PC CRUSED AN ERROR

: PACK RCKNOWLEDGE SHOULD
iSET_VV IN RHDSI
INTERRUPT SHOULD MRKE
iIE= 0
NO OTHER REGISTERS SHOULD
; CHANGE
:GOOD DATA GIVES CONTENTS
:0F REGISTER BEFORE_COMMAND
!RECEIVED DATA GIVES CONTENTS
:0F REGISTER AFTER COMMAND

SEG 00<0



MO4
C2RJJBO, RPOM-S.6 FCTNL CTRLR2 MACY1l 30(i1046) 1C-NOv-7?7 13:16 PRGE S1
CZRIJB.P1L 10-NOV-77 11:20 DRYR TRANSFER RELARTED ERRORS (USING MEDIR) SEG 0CcEl

.SBTTL DATA TRANSFER RELRTED ERRORS (USING “MEDIA)n — v n

; #CHECK THE DRIVE TYP? AND THEN FILL T
: #RITE rngn EU r; THQPPROPRAR E HEQDER

3 00S7237 004636 7 N§EST F D
oo14i2 BEQ 11 AS AN RPO4

TRERT UNIT RS RN RPCB

i7e0 00C411 BR 128 ;CONTINUE WITH SET UP
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;#FILL READ INTO BUFFER WITH ALL ONES
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NO4

; TRARCK 18 CRUSED
; IMPROPER REGISTER CHANGE
;GOOD DATA GIVES WHRT
; SHOULD BE THERE
;RECEIVED DRTR GIVES WHAT
;WARS THERE AFTER WRITE
;ON LAST BLOCK

C2RJJIBO, RPOM.S.6 FCTNL CTRLR2 MACY1l 30(1046) 10-NOV-77 _13:16_ PAGE 52
CZRIIB. P11 10-NOV-77 11:20 Tl LRST BLOCK TRANSFERED-RHOS1 LBT SEQ 00S2

el43
cl4y s #DRIVE TYPE 1S CHECKED ANGC THEN THE ARPPROPRIATE
gizg ; #®WRITE HERDER AND DATA COMMAND IS LORDED

2147 0l17S6 005737 004636 TST d8sRPO6 ;TEST FOR_RPO& DRIVE
Si:g 011762 001412 BEQ 78 ; TREAT UNIT RS RPOY

Sige 012006 000411 BR es ; CONTINUE WITH TEST

2152 012010 7%:
2153 012032 8S:

512
gigg ; #NOW SAVE REGISTERS FOR COMPRRISON RFTER WRITE

2158
2159
Sig? ; #TIME IS NOT CRITICAL HERE

S}gg ; #NOW CHRANGE SAVED REGISTERS TO EXPECTED VALUE

gigg ; #COMPARE ALL REGISTERS

2166 012210 10404S 18: ERROR 45 ;WRITING ON THE LRST BLOCK
gigg Oiec2l2 000207 RTS PC ; IE. CYLINDER 410./Bl14., SECTOR 21

Y
2170
elzl
elze
2173
2174



BOS
CZRJJBO, RPO4 S 6 FCTNL CTRLR2 MARCY1L 30(10'46) 10-NOV-77 13:16 PRGE S3
C2RIIB. A1 10-NOV-77 1!:20 LAST BLOCK TRANSFERED-RHD51 LBT SEG 00€2

gi%e
E{;g . ¥NOW A RERD DATA WILL BE DONE ON SAME CYLINDER, SECTOR 8 TRACK

5179 ; ¥CLEAR ANY PREVIOUS ERRORS
Eig? 01224 28:

S%SS #FILL WRITE FROM BUFFER WITH EXPECTED DATA

2184 ;#FIRST THE DRIVE TYPE IS CHECKED AND THEN THE APPROPRIATE
S{S& ' ¥READ COMMAND IS LOARDED

2187 D0l2244 005737 004636 1ST 8RPOE ; TEST ron RPO6 DRIVE
2188 012250 001412 BEQ qs TREAT UNIT AS RPOY4

2190 012274 000411 BR 108 ;conrxnus WITH TEST

2192 012276 9§:
2133 0l2320 108$:

gi%s . ¥SAVE REGISTERS FOR COMPARISON AFTER READ DATA

2is? ;XTIME IS NOT CRITICAL HERE

2139 . ¥NOW CHANGE SAVED REGISTERS TO EXPECTED VALUE

2201
2202 : ¥COMPARE ALL REGISTERS

2204 012476 10M04S 33: ERROR Y4S :READING ON LAST BLOC IE.
2205 01250C 000207 RTS PC 'CYLINDER 410./814., SECTOR 21, TRACK 18
2206 !CAUSED AN ERROR
2207 ;600D DATA GIVES WHAT SHOULD
2208 'BE THERE
2209 'RECEIVED DATA GIVES WHART
2210 'WAS THERE AFTER READ
2211 'FROM LAST BLOCK

4

2213 :¥READ DATA WILL BE COMPARED
2214 012502 4g:

2216 012527 104046 53: ERROR 46 :DATA READ FROM
ggig 012522 000207 RTS PC 'LAST BLOCK IN ERROR
c

2219 pl2c24 68:
2220
2221
2222



cas
CZRIJBO, RPOM S.6 FCTNL CTRLR2 MACYLl 30(1046) 10-NQV-77 é3:§? PQGE gq
CZRIIB. P11 10-NOV-77 11:20 Tit LAST BLOCK TRANSFEREC-RWDS1 LBT SEG 00SH4

2223
2224 :#GET HERDS TO CYLINDER O
2225
2226
2227
2228
eeg :#FILL WRITE FROM BUFFER WITH HEADER

g§§ :#FILL WRITE FROM BUFFER WITH DATA
gsga ;#FILL WRITE FROM BUFFER WITH NEXT SECTOR HERDER

Ssgg :#FILL WRITE FROM BUFFER WITH NEXT SECTOR DRTA

gggg : #CLEAR READ INTO BUFFER WITH DATA OTHER THAN EXPECTED DATA

ggag :#THE WRITE HEADER AND DATA WILL BE LORDED

gszé : #SAVE REGISTERS FOR COMPARISON AFTER WRITE HERDER AND DATA

2243
o244
2245
gggg : #ONE REVOLUTION=16670 MICRO SEC, ONE SECTOR = 760 MITRC SEC

5538 : ¥NOW CHANGE SAVE REGISTERS TO EXPECTED VALUES
2250 ; #NOW COMPARE REGISTERS BEFORE WRITE HERDER AND DATA
Sggé :#WITH REGISTERS AFTER COMMAND

3 0131 n4o2? 18: RROR 7 sWRIT ADER AND DATA
gggg 8131?8 650287 firs Sc cnusEoH§ BEOPER REGISTER
gggg cooo onrn GIVES WHAT SHOULD

22 RECE‘HER DATA GIVES WHAT
gggg € AFTER COMMAND

2261 - ¥NOW A SEARCH COMMAND WILL BE GIVEN
2262 ' #BUT BEFORE THAT ALL POSSIBLE REGI TERS
gggg 'NIL%HES FILLEDNSQR3 cu E AND onrq SECTOR 1

gsgg : 8HPLET§0 THE Rflg nné"‘ug “S$on1 COMING.
2267 ;#FILL FOR THE RERD HERDER AND DATA COMMAND WHICH WILL NOT
2268 ; € EXECUTED TILL RFTER THE SERARCH
2269 HE SEARCH WILL ONLY LEARVE RHCSI AND RHDST
gsgg §cun~c£o ALL THE REST WILL BE UNCHANGED

Sg;g 012154 2s:

2274 . #SAVE REGISTERS FOR COMPARISON NOT RFTER THE
SE;E ' «SEARCH COMMAND BUT AFTER THE READ HEADER AND DATA

2277 . ¥NOW SAVE VALUES FOR RHCS] AND RHDST WHICH
2?8 ;#WILL CHANGE AFTER THE SERRCH
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2323

013236

013304

013312

013326

013462

013500
013502

C13e04

012777

012737

013777

013777

104031
C0ce07

104053
000207

CTRLRe
11:20

0023580
000101
004650
000001

013304

000000

0o4656

004650

MRCYL!

004656

166722

177776

166664

166644

3001046)

Tie

ré ¥

3%:

4s:

cs:

69:

DOS
10-NOV-?77 13:16 PRGE SS

SEARCH COMMAND

MOV J8REFOR, - (SP) SAVE READ HEADER AND DATA
BIS $1€£'GO, LSP) INT RRUPT ENABLE AND Gu
MOV (SP)+. a8TMPO 0 FOR RHCSI
MOV s1,30tMPs snvs Tnncv 0 SECTOR 1 FOR RHOST

; #THE INTERRUPT VECTOR WILL BE SET TO GO TO 2%
:#AFTER THE SERRCH

MOV 878, JRPVEC ;SET INTERRUPT VECTOR TO 2%

;#TIME IS NOT CRITICAL THIS ONLY WRITS FOR SERRCH COMPLETICN

MOV #0,PS SET PROSESSOR STRTUS_TO
RIORITY O IN CASE IT WAS

TRKEN OUT OF WAT ROUTINE
:BEFORE RT

MOV J#TMPS, JRHDST ;SET DESIRED SECTOR/TRACK
0 SECTOR 1,TRACK O:REGISTER C

MOV d8TMPO, 9RHCSI ;FILL _RHCS H RERD COMMAND
R INTERRUPT ENRBLE: TOGE THE

:AND GO

;#TIME ALLOWED HERE IS CRITICRL ANY TIME ERROR
:#INDICATES WRONG SEARCH IN THE SERRCH CGMMAND

;#WRITE FROM BUFFER WILL BE FILLED WITH EXPECTED DARTA

; #CHANGE SAVED REGISTERS TO EXPECTED VALUES

; *COMPRRE REGISTER BEFOR AD HEADER AND DATA
ERS"Rr TER Command

1
ED S
Y0 S

1 WIT
WITH

;#WITH REGISTERS AF

ERROR 3i ; RERD HERDER AND DATR CAUSED
RTS PC : INPROPER REGISTER CHANGE

8009DATA GIVES WHRT SHOULD
HERE

;RECEIVED DATA GIVES WHAT WAS
; THERE AFTER COMMAND

; #NOW READ INTO BUFFER WI.L BE CHECKED TO SEE
;#THE READ WAS GOOD

ERROR S3 RERD HEQDER AND DATA
RTS PC AFTERA SEARCH CAUSED

RN ERROR

SEG 00<S



EOQS
g;R'JBO RPOM. S 6 FCTNL CTRLRZ MACY!l 30(1046) 10-NOV-?77 13:16 PAGE 56

RIJB.Pil 0-NOV-77 11:20 T12 SEARCH COMMAND SEG 00SE

2329
2330
S%gé :#GET THE HEARDS TO CYLINDER 10

sggg ;#FILL REGISTERS FOR RERD HEADER AND DATA TO BE DONE AFTER SEARCH

2335 : ¥SAVE REGISTERS FOR COMPARISON AFTER SEARRCH
5339 : #AND READ HEARDER AND DRTA

2338 #NOW GIVE THE SEARCH COMMAND
2339 013652 012777 014036 166306 fov 838, JRPVEC ;s INTERRUPT VECTOR SET TO 3%
2340 013670 C13700 002334 MOV anstncu RO EXPECTED CONTENTS OF RHCS1
2341 MMEDIATELY ARFTER GO
2342 013674 052700 004301 BIS #DVAR!RDY! IE' GO, Rb-EXPECTED BITS IN RHCS!
2343 013700 012705 010500 MOV #MOLiDPRiVV,RS’ ; EXPECTED BITS IN RHDSI
Sg:g : IMMEDIATELY RFTER GO

2346 013720 021100 CHP SR1,RO ;1S RHCS] GOOD
2347 013722 001413 BEQ 18 :BRANCH IF GOOD
2348 013724 011137 001126 MOV JR1, 98SBDDAT :BAD DRTA FOR RHCS!
2349 013730 010037 0011l MOV RO, 988GDDAT :GOOD DATA
2350 013734 010137 004500 MOV R1, 9#REGADR ‘FRILING Recxsrsa RHCS1
2351 013740 012737 000340 000036 MOV 8340, a8 TRAPVEC+2' ; TRAP PRIORITY = 7
2352 013746 1049021 ERROR 21 . BURING SEARCH COMMAND
2353 'CONTENTS OF RHCS! WAS
2354 INOT AS EXPECTED
2355 G13750 000414 BR 2s :IF LAST ERROR 21 OCCURRED
2356 *THEN DO NOT CHECK RHDS1
2357 'AS 700 MUCH TIME HRS
gggg : PRSSED

2360 013752 021305 18: CMP aR3,RS : IS RHDS] cooo
2361 0137649 001412 BEQ 23 IBRANCH IF GOOD
2362 013756 011337 001126 MOV 9R3, I¥SBODAT :BAD onrn FOR RHDS!
2363 013762 010537 001124 MOV RS, a#$GODAT :GOODD
23649 013766 010337 004500 MOV R3’ JERECADR ananc nscxsrzn RHDS1
2365 013772 012737 000340 000036 MOV 8340, 98 TRAPVEC+2' ; TRAP PRIORITY = 7
2366 014000 1049063 ERROR 63 bunxuc SEARCH COMMAND
2367 : CONTENTS OF RHDS1 WRS
ggsq :IN CORRECT

2370 014002 013737 002350 004650 2%: MOV J8REFOR aoTMPO :SAVE RERD HERDER AND DATA
2371 014016 052737 000101 004650 BIS $IE'GO, anTMP *INCLUDE INTERRUPT ENABLE, GO
gggg 014016 012737 000001 004656 MOV 81,087hps :SAVE TRACK 0, SECTOR 1
gg?q ;%THIS IS ONLY A WRIT LOOP

2376 014036 012737 000200 000036 38%: MOV oaoo JETRAPVEC+2 ;: TRAP PRIORITY = 4
2377 014044 012737 0000600 177776 MOV 0,.P .&ET PROSESSOR STATUS TO O
2378 014052 013777 004656 166124 MOV aofmps JRHDST ;SET DESIRED SECTOR-TRACK
sggg "REGISTER TO SECTOR 1, TRACK O

238] 014066 O0137ii 004650 MOV 28TMPO, IR sFILL RHCS1 WITH READ COMMAND
2382 :TOGETHER WITH INTERRUPT ENRBLE
g;gs ‘AND GO
3
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RJJBO, RPOM.S & FCTNL
10-NOV-77 11:20RIJB.P11

014230

gl4246
014250

Cluese

1040
cooe2 o
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J
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104053
000207

CTRLR2 MACYI1l 30(5046)

4%:

:§

6%:

7s:

FOS
10-NOV-77 13:16 PAGE 57

SEARCH COMMAND SEG C0S7

;#TIME ALLOWED HERE JS CRITICAL ANY TIME ERROR
:#INDICATES WRONG SERRCH IN THE SEARCH COMMAND

:#WRITE FROM BUFFER WILL BE FILLED WITH EXPECTED DATA

; #*CHANGE SRVED REGISTERS TO EXPECTED VALUES

; #*COMPARE REGISTER BEFORE READ HEADER AND DATA
;#WITH REGISTERS AFTER COMMAND

) ;READ HEADER AND DATR CAUSED
C : INPROPER REGISTER CHANGE

GOOD DRTA GIVES WHAT SHOULD
:BE THERE
'RECEIVED DATAR GIVES WHAT WAS
: THERE AFTER COMMAND

; #*NOW RERD INTO BUFFER WILL BE CHECKED TO SEE
:#THE READ WAS GOOD

ERROR 3
RTS P

ERROR &3 RERD HERDER AND DATA
RTS PC EETES SERRCH CALSED



-RJJBO RPOH S & FCTNL CTRLR2 MACY!l 3
SRIJB.PI:

a4ls
2yle
2417
2418
2419
2420
exel
242e
2423
2424

ce4es
2426

Ql447e 124027
014500 000207

g(1046)
T1

L
 E

 
R 
S
 

B 
B 
E
E
 
B
8
 

8 
8

1%:

GOS
10-NOV-77 13:16 PRAGE S8

SERRCH COMMAND

THE NEXT TEST REMOVES SECTOR I ON CYLINDER O
TRACKO AND PUTS SECTOR O THERE.
HENCE THE PACK_IS UNFORMARTTED FROH
TH;S POINT ON TO TH§ T;ST WHEN SECT
1 IS REPLACED. IF TESTING IS STOPPED WITH
AN ERROR IN THE S§CTION OF THE PROGRAM BETWEEN
THIS AND WHEN SECTOR | IS REPLACED THEN THE
DISK BEING USED MAY HAVE BEEN UNFORMATTED
IF THE LAST PRSS OF THIS PROGRAM GIVES
NO ERRORS IN THIS SECTION THEN THE DISK

IS RECOMMENDED THAT AFTER A_PASS OF THIS
PROGRAM THE DISK BE REFORMATTED.

;#FILL WRITE FROM BUFFER WITH HERDER

;#FILL READ INTO BUFFER WITH ALL ONES

; ®WRITE HEARDER AND DATA IS LORDED

; #NOW SAVE REGISTERS FOR COMPARISON RFTER WRITE

;#TIME IS NOT CRITICAL

; #NOW CHRANGE SAVED REGISTERS TO EXPECTED VALUE

; #COMPRRE ALL REGISTERS

E?gOR gg ;WRITING HERDER RAND DRTR CARUSED

; IMPROPER REGISTER CHQNGE
:GOOD DATA GIVES WHA
;SHOULD BE¥HERE
:RECEIVED DQTQ GIVES WHRT
:WAS THERE RFTER WRITE

SEG 00c<8



HOS
CIRIIBO, RPOM 5 b FCTML CTRLR2 MACY1L 30(1046) 10-NOV-77 13:16 PAGE S9
CERITIB. P11 10-NOV-~% 11:80 Tl HERDER COMPARE ERROR ~ RHER1 BIT 87 (HCE} SEG 00E9

2462
2463
2uE .¥ouA READ DATA WILL BE DONE ON CYLINDER=0, SECTOR=1,

1K

guek A TOCK=R1 TE FROM BUFFER WITH EXPECTED DATA
2468 (014502 23:
3469
2479 . sREAD COMMAND IS LORDED

(

2478 . #¥SAVE REGISTERS FOR COMPARISON AFTER READ DATA

247
5475
2476
gir? .*TIME IS NOT CRITICAL

2479 . #NOW CHANGE SAVED REGISTERS TO EXPECTED VALUE

5481 #COMPARE ALL REGISTERS
3482 014732 104047 3s: ERROR 47 .RERDING ON NON EXISTANT SECTOR
5483 014734 00020° RTS PC
Sugy . CAUSED AN ERROR
B48E 'G00D DATA GIVES WHAT SHOULD
3486 'BE THERE
S4g7 'RECEIVED DATA GIVES WHAT
2488 'WAS THERE RFTER READ

2430 . sREAD DATA WILL BE COMPARED

2492 D14736 4§:
2493 014784 1040SC 5§ : ERROR S0 .DATA READ FROM NON
5494 01478c 000207 RTS PC 'EXISTANT SECTOR CAUSED AN ERROR
2488 DI147EC £S:



105
CZRJJBO, RPO4 S.6 FCTNL CTRLR2 MACY1l 30(1046) 10-NOV-77 13:16 PARGE 60
C2RIJB.A11 10-NOV-77 11:20 TiS HERDER COMPARE ERROR - RHER! BIT 87 (HCE) SEG COEC

2497
S:gg ;#FILL WRITE FROM BUFFER WITH HERDER RAND DATA

Sgg? ;#FILL READ INTC BUFFER WITH ALL ONES

gggg ; #WRITE HEARDER AND DATR IS LOARDED

2S04 ; #¥NOW SAVE REGISTERS FOR COMPARISON RFTER
2s0s :#WRITE HERDER AND DATA
es0e
2507
2sJ8
2509
2510
ggié ; #TIME IS NOT CRITICAL

sgia ; #NOW CHANGE SAVED REGISTERS TO EXPECTED VALUE

2s1s ; #COMPRRE ALL REGISTERS
eSle6 015206 104027 18: ERRO 44 ;WRITING HEADER _AND DATA CRUSED
2517 (Cisel0 000207 RTS PC : IMPROPER REGISTER CHANGE
2518 :GOOD DRTA GIVESWHAT
2519 :SHOULD BE THERE
2520 ‘RECEIVED DATA GIVES WHAT
252l :WAS THERE AFTER WRITE
a2s52e



CoRJJBO, RPO4.S.6 FCTNL CTRLR2 MRCYLl 30;%046)
CZRIIB. P11

glsele

015326
015332

015374

015376

0158432

015542
015844

015546

10-NOV-77 11:2C

00S737 004640
oo1421

000416

104052
N0Ce207

2%:

qs:

10%:

3%:

4s:

JOS
10-NOV-77 13:16 PAGE 61

HERDER COMPARE ERROR - RHER1 BIT #7 (HCE)

;*qggca WRITE DATR WILL BE DONE ON SAME CYLINOER, SECTOR

;#FILL WRITE FROM BUFFER WITH DARTA

; #WRITE DATA COMMAND IS LORDED

; #SAVE REGISTERS FOR COMPARISON AFTER WRITE DATA

; #TIME IS NOT CRITICAL

#NOW CHANGE REGISTERS TO EXPECTED VALUE
st J8RH70 s RUNNING ON RH7Q 2
BEQ 9% IF NOT SKIP NEXT RH70 CODE

BR 108 :SKIP NEXT RH11 CODE

. *COMPRRE ALL REGISTERS

ERROR G2 ;WRITE DATA ON NON EXISTANT SECTOR
RTS PC :CAUSED IMPROPER REGISTER CHANGE

SATTEMPTED WRITE WRS ON
chxnosn 0,SECTOR 1, TRACK O
1G00D DATR GIVES WHAt SHOULD BE THERE
"RECEIVED DATA GIVES WHAT WAS THERE
:RFTER COMMAND

; #READ HEADER AND DATA SECTOR 1, TRACK 0, CYLINDER O
"#WILL BE ATTEMPTED

;#FILL WRITE FROM BUFFER WITH EXPECTED DRTR

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

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

;#TIME IS NOT CRITICAL

; #*CHANGE SAVED REGISTERS TO EXPECTED VALUE

SEG 00El



KOS
C2RJJBO, RPO4.5.6 FCTNL CTRLR2 MRCYll 30(1046) 10-NOV=-77 13:16 PAGE &2
CZRIJB.A11 10-NOV-77 I1:80 15 HEADER COMPARE ERROR - RHERL BIT #7 (HCE’ SEG 0062

257 ; #COMPARE_REGISTERS BEFORE READ HEADER AND DATA
2580 : #{1TH AFTER

2582 016062 104031 5§: ERROR 31 ;READ_HEADER AND DATA WITH
2583 016064 000207 RTS PC ! FORCED HEADER COMPARE ERROR
28 : CAUSED ERROR
25 16000 DATA GIVES WHAT SHOULD
2586 iBE THERE
2587 'RECEIVED DATA GIVES WHAT
2588 'WAS THERE AFTER READ

2590 ; ¥NOW COMPARE READ DATA
2531 '#THE COMMAND READ ONLY 204 WORDS, 4 HEADER WORDS
2592 ;#AND 200 DATA WORDS

2594 016066 63:
2535 Q16104 104034 78 ERROR 34 ;DATA_READ FROM A FORCED
2536 016106 000207 RTS PC {HERDER COMPARE ERROR IS
2597 : INCORRECT
2598 :GOGD DATR GIVES WHAT
2539 : THE READ MEADER AND DATA
2600 : SHOULD HAVE READ
2601 'BAD DATA GIVES WHAT
2602 ‘WAS IN BUFFER AFTER
2603 REQD COMMAND
2604 01611C 8s:
2605
2606
2607
2608
2609



LOS
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CZRIIB. P11 10-NOV-77 11:20 T1S HERDER COMPARE ERROR - RHER1 BIT 87 (HCE) SEG D0e3

ebll
eble
2613 ; #GET HEADS TO CYLINDER O
cbly
ebls
eble
261?
e26i8
ggég ; #F ILL REGISTERS FOR SEARRCH

gggé ; ®SAVE REGISTERS FOR COMPARISON AFTER SEARCH

2623
2624
2625
ebeb
2627
Sggg ; ®CHANGE SAVED REGISTERS TO EXPECTED VALUE

sgg? ; *COMPARE REGISTERS BEFORE SERRCH WITH RFTER SEARCH

263% 016436 104047 18: ERROR 47 ; SERRCH TO A NON-EXISTANT

2634 0le440 000207 RTS PC ; SECTOR CAUSED IMPROPER
263< ;REGISTER CHANGE
2636 ; GOOD DATA GIVES WHRT SHOULD
2637 ; BE THERE
2638 ;RECEIVED DRTR GIVES
2639 ;WHRT WAS THERE RAFTER
2640 ; SEARCH
24l 0lewl4e 2s:
2642



CZRJJBO, RPOM-S-6 FCTNL CTRLR2 MACY!ll 30(1046)
10-NOV-77 11:20CZRIIB.PLL

017002
017004

017006

017024
017026

017030

104027
0002907

104030
000207

T17

18:

2s:

38:

4S:

MOS
10-NOV-77 13:16 PRGE b4

RESTORE SECTOR 1 CYLINDER 1 TRACK 1

;#FILL WRITE FROM BUFFER WITH HERDER

;#FILL WRITE FROM BUFFER WITH DRTR

; #NOW R%flb }NTO BUFFER HIL# 8$ FILLED WITH SAME DATA
{#AS WRITE FROM BUFFER HRT AFTER R WRITE COMPRARISONS
;#CANBE MADETO MAKE SURE THAT WRITE DID NOT

: #CHANGE WRITE FROH BUFFER

; #*NOW THE WRITE HEADEK AND DATA COMMAND WILL BE FILLED

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

: #ONE REVOLUTION=16670 MICRO SEC, ONE SECTOR = 760 MICRO SEC

; ¥NOW CHANGE SAVED REGISTERS TO EXPECTED VALUES

; ¥NOW COMPARE REGISTERS BEFOQRE WRITE HEARDER AND DRTA
;#WITH REGISTERS AFTER COMMAND

RROR 27 ;WRITE HERDER AND DATA
TS PC EQUSEE MPROPER REGISTER

0009DRTA GIVES WHRT SHOULD
E THERE

SECEIVED DATA GIVES WHART
iWAS THERE AFTER COMMAND

; #NOW WRITE FROM BUFFER WILL BE CHECKED TO SEE THART
:#NOTHER GOT CHANGED

ERROR 30 ;WRITE HERDER RND DRTA
RTS PC :CHANGED WRITE FROM BUFFER

; #NOW A READ HERDER AND DATA COMMAND WILL BE GIVEN
:#READ INTO BUFFER 1S FILLED WITH ONES

; #NOW FILL COMMAND

; #NOW SAVE REGISTERS FOR COMPRRISON AFTER READ HERDER RND DRTA

; #CHERANGE SAVED REGISTERS TO EXPECTED VALUES

; *COMPARE REGISTER BEFORE RERD HERDER AND DATR
;#WITH REGISTERS AFTER COMMAND

SEG 20e4
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017306

017324
017326

017330

104031
000207

104032
000207

0l
T17

cs:

68:

ré ¥

046)

109%:

NOS
3:16_ PRAGE &S
R

10-NOV-77
1 CYLINDER 1 TRACK 1

1
RESTORE SECTO

RROR 3l ; READ HERDER AND DATR CAUSED
TS PC ; INPROPER REGISTER CHANGE

,gOO? EQER GIVES WHAT SHOULD
E

;RECEIVED DRTA GIVES WHRT WRS
: THERE AFTER COMMAND

; #NOW RERD INTO BUFFER WILL BE CHECKED TO SEE
:%#THE READ WAS GOOD

ERROR 32 ;WRITE HEADER AND DRTA
RTS PC {FOLLOWED BY A RERD HERDER

:AND DATA GAVE R READ ERROR
:ERROR MAY BE IN RERD OR WRITE

SEG 00eS



017566

017574

017602

01710

017ee0

10-NOV-77 11:20

005737
0CiY1l

000410

p0s73?
00i4i2

000411

017737

017737

017737

017737

017737

004636

004636

162400

162374

162370

162364

162320

oousie

0o4s14

004516

004520

004524

S.6 FCTNL CTRLR2 MRCY!l 30¢
Tl
1046
7

38:
4s:

BO6

c
& PAGE 66

L
10-NCV-?27

YLINDER 1 TRACK 1
13:

RESTORE SECTOR
1
1

iCHECK THE DRIVE TYPE AND THEN FILL THE
:#WRITE FROM BUFFER WITH APPROPRIATE HERDER

TST d#RPO6 ; TEST FOR RPO& ORIVE
BEQ 5§ TREAT UNIT RS AN RPOY

i TRERT RS AN RPOB

BR 6S ;CONTINUE WITH SET UP

; CONTINUE
;#FILL WRITE FROM BUFFER'WITH DATA

;#THE DRIVE TYPE 1S CHECKED AND THE APPROPRIATE
{#WRITE HEADER AND DATA COMMAND IS LORDED

TS7 d8RPC6 ; TEST FOR RPOB DRIVE
BEQ 33 TRERT UNIT AS RPO4

:TREAT UNIT RS RPO6

BR 4s ;CONTINUE WITH TESTING

; CONTINUE

: #NOW _SAVE REGISTERS FOR COMPARRISON AFTER
;#WRITE HEADER AND DRT

; #CHANGE THE SAVED REGISTERS TO EXPECTED VALUES

; #RS EXCEPTION IS ASSERTED BEFORE RUN IS LATCHED
: #RHWC, RHBA,RHCS1 8 RHCS2 CANNOT BE PREDETERMINNED -
:#THEY WILL VARY DEPENDING ON GATE DELAYS FOR DIFFERENT UNITS

MOV JRHWC, 98SAVERE ;RHWC 1S UNPREDICTABLE
:RS EXPLAINED ABOVE

MOV SRHBRA, 98SAVERE+2; RHBA IS UNPREDICTABLE
:AS EXPLAINED ABOVE

MOV DJRHCS2, 98SAVERE+4: RHCS2 IS UNPREDICTABLE
-AS EXPLAINED ABOVE

MOV JRHCSI, JUSAVERE+&-RHCS1 15 UNPREDICTABLE
-AS EXPLAINED RBOVE

MOY JRHDST, asSAVERE+I2 ;:RHDST IS INDETERMINATE

SEG 008b
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CZRIIB.PI1L 10-NOV-77 11:20 720 INVALID ADDRESS ERROR - RHERI - 'IRE’ SEG 0CE7

erTe S0 IT IS NOT CHECKED
77

3;79 PARE REGISTER €ORE ATTEMPT RIT T; #COM W H

ggaé ;isgurenfis 5?4ER R§TEEP?EB WR1I5 f?u ;Ifié ERROR
2783
2784 817704 104054 18: ERROR G4 :ATTEMPTED OPERATION WITH
2785 017706 000207 RTS PC ! INVALID RDDRESS CAUSED
2786 ; INPROPER REGISTER CHANGE
gggg 600D DATA GIVES WHAT SHOULD

789 0IT710 2s: Sscexvss DATA GIVES REGISTER
2790 'CONTENTS AFTER ATTEMPTED
ERCH 'WRITE HEADER AND DATR
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CoRJJBO, RPOM 5.6 FCTNL CTRLR2 MACY1l 30(1046) 10-NOV-?7 13:16 PAGE 68
CZRIIB. P11 10-NOV-77 11:20 T20 INVALID ADDRESS ERROR - RHER1 - 'IRE’ SEQ 0066

szea
'

SZ ;%FILL WRITE FROM BUFFER WITH DATA

gzgg ; #WRITE DATA COMMAND WILL BE FILLED

gggg : #SAVE REGISTERS FOR COMPRRISON AFTER ATTEMPTED WRITE DATA

2801
2802
2803
2804
5383 : #CHANGE SAVED REGISTERS TO EXPECTED VALUES

2807
2808
2809 ; #RS EXCEPTION xs ASSERTED BEFORE RUN IS LATCHED
2810 : #RHWC, RHBR, RHCS1,RHCS2, CANNOT BE PEREDE TERMINEDSS}é ;#THEY WILL VARY OEPENDING ON GATE DELAYS ON DIFFRENT UNITS
2813 020044 017737 162122 004512 MOV DRHWC, 98SAVERE ;RHWC 1S UNPREDICTABLE
2814 *RS EXPLAINED RBOVE
sgig 020052 017737 162116 004514 MOV JRHBA, I8SAVERE+2:gueg ISQUSESEBéSTEBLE

2817 020060 017737 162112 004516 MOV JRHCS2, JWSAVERE+Y: RHGS2 15 UNPREDICTABLE
2818 -AS EXPLAINED ARBOVE
2819 020066 017737 162106 004520 MOV JRHCS1, JWSAVERE+b:RHCS) IS UNPREDICTABLE
2820 -AS EXPLAINED RBOVE
gggé 020114 017737 162064 004524 MOV JRHDST, J¥SAVERE+{2;RHDST 1S INDETERMINATE SC IT IS NGT CHECKED

2823
2824 . *COMPARE REGISTERS BEFORE ATTEMPTED WRITE DATA
eeag ‘#WMITH RFTER ATTEMPT, IAE SHOULD BE SET

2827 020162 104054 18: ERROR 54 ;ATTEMPTED WRITE DATA
2808 020164 000207 RTS PC "WITH INVALID ADDRESS
2829 cnusso IMPROPER REGISTER
2830 : CHANGE
2831 020166 2s: 1G00D DRTA cxvss WHAT
2832 1SHOULD BE THERE
2833 'RECEIVED DARTA GIVES WHA
2834 ‘WAS THERE AFTER AFTER QTTEMPT
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020402

020410

020416

020424

020452

02020
0egosee

020524

10-NOV-77 11:20

017732

017737

017737

017737

017737

104054
0002G7

161564

161560

161554

161550

161528

oo4sl12

004S14

0o4s1e

004520

oo4se4

gl
T2l

19:

2%

o4e)

EOB
10-NOV-77 13:16 PAGE 69

INVALID ADDRESS ERROR - RHER1 (BIT #10,IAE SEG 0069

; #GET THE HEADS TO CYLINDER 10

; #FILL RERD INTO BUFFER WITH 125252

; #THE RERD HERDER AND DATA COMMAND IS FILLED

; #SAVE REGISTERS FOR COMPRRISON RFTER ARTTEMPTEC RERD

; ®CHANGE SRVED REGISTERS TO EXPECTED VALUES

; #AS EXCEPTION IS RSSERTED BEFORE RUN IS LATCHED

; #RHWC, RHBR, RHCS CANNOT BE PEREDETERMINED
:#THEY' WILL' VARY OEPENDING ON GRTE DELRYS ON DIFFRENT UNITS
MOV SRHIWC, 98SAVERE ;RHWC IS UNPREDICTABLE

iAS EXPLAINED ABOVE
MOV dRHBA, 3#SAVERE +2 :RHBA IS UNPREDICTABLE

{AS EXPLAINED ABOVE
MoV SRHCSZ, d8SAVERE +4 iRHCS2 IS UNPREDICTABLE

RS EXPLAINED ABOVE
Mov SRHCS!, 3¥SAVERE+6 RHCS1 1S UNPREDICTRBLE

QS EXPLRINED RBOVE
MoV SRHDST, d8SAVERE+12 RHDST IS INDETERMINATE SO IT IS NOT CHECKED

; *COMPRRE REGISTERS BEFORE ATTEMPTED RERD HERDER

:#AND DATA WITH AFTER ATTEMPTED READ

ERROR SH ;ATTEMPTED RERD HEADER
RTS PC :AND DATA WITH INVALID

:ADDRESS CAUSED IMPROPER
iREGISTER CHANGE
:GOOD DATA GIVES WHRT
:SHOULD BE THERE
:RECEIVED DRTA GIVES
REGISTER CONTENTS
AFTER ATTEMPTED
RERD
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C 118.P11 10-NOV-77 11:20 Tee INVALID RDDRESS ERROR RHER! -BIT 810 SEG 0070

2889
2890
Sggé ; #FILL RERD INTO BUFFER WITH 125@2S2

ggga ; #THE RERD HERDER AND DATR COMMAND IS FILLED
ggqs : #SAVE REGISTERS FOR COMPRRISON AFTER ATTEMPTED RERD

2837
2898
es
23900
2901 : *CHANGE SAVED REGISTERS TO EXPECTED VALUES
sggg 020700 017737 161300 004S24 fOV ARHDST, 98SAVERE+12;RHDST IS UNPREDICTABLE

2904 ; *COMPRRE REGISTERS BEFORE ATTEMPTED RERD
gggg :#DATA WITH AFTER ATTEMPTED READ DRTA

2907 020766 1040SY4 18: ERROR SY4 ;ATTEMPTED RERD
€308 020770 000207 RTS PC ;DARTA WITH INVALID
2909 ; RDDRESS CAUSED IMPROPER
2910 ;REGISTER CHANGE
2911 ;GOOD DATAR GIVES WHART
2912 ; SHOULD BE THERE
2913 ;RECEIVED DATR _GIVES
29ly ;REGISTERS CONTENTS
291S ;AFTER ATTEMPTED
2916 ; RERD
2917 020772 2s:
29le
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P11

Qcleee
Oeleee

0el2s0

GO6
(1046) 10-NOV-77 13:1t PAGE7
23 INVALID ADDRESS ERROR - RHERI (BIT #10)IAE10-NOV-77 11:20

;#FILL WRITE FROM BUFFER WITH HERDER

;#FILL WRITE FROM BUFFER WITH DRTA

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

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

;#FILL WRITE FROM BUFFER WITH HERDER

00S737 0C4636 TST J8RPOE ; TEST FOR RPOS DRIVE
001411 BEQ 159 TRERT DRIVE AS AN RPO4

: TREAT RS AN RPOB

pogo41c BR 1693 ;CONTINUE WITH THE SECOND WRITE
—
— cs:

6%: ;CONTINUE WRITE

;#FILL WRITE FROM BUFFER WITH DATA - g512%

; #CHECK THE DRIVE TYPE AND
lFILL WRITE FROM BUFFER WITH RPPROPRIATE NEXT HERDER

;#THIS IS A _NON EXISTANT HEADER AND SHOULD NOT BE WRITTEN
*»SINCE "ROE® SHOULD INWIBIT THE WRITE OPERATION

005737 004636 TS7 d8RP0OE6 ;TEST FOR RP06 DRIVE
001411 BEQG 17% ; TREAT UNIT AS AN RPOM

; TRERT RS AN RPO6

000410 BR 189 ;CONTINUE WITH TEST

17%:
18%: s CONTINUE

;#FILL WRITE FROM BUFFER WITH DRTA FOR NEXT SECTOR

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

SEG 0C71
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C2RJIB.P11 10-NOV-77 11:20 TN ADDRESS OVERFLOW ERROR - RHER1 (BIT#3, ROE SEG 0072

Sg9§ 021304 005737 CO4636 TST J8RPO6 ; TEST FOR RPOB DRIVE
2977 021310 001412 BEQ 78 ; TREAT UN AN RPOM
ggz *TREAT UN AN RPO6

I'd

980 021334 000411 BR 8%
2981 021336 7%:
gggg 021360 8%:

gggg : #SAVE REGISTERS FOR COMPARISON RFTER WIRTE HERDER AND DATA

2986
2987
2988
2989
Sgg? . #CHANGE SAVED REGISTERS TO EXPECTED VALUES

gggg : #CHECK DEVICE TYPE BEFORE SETTING UP 'RHCA® & °RHCC’

2994 021562 005737 004636 TST I8RPO6 ; TEST FOR Rpos DRIVE
2995 021566 0014i! BEQ 9% TRERT AS RPO4
gggg : TREAT RS RPO6

2998 021€10 000410 BR 108 :CONTINUE WITH TEST
2999 0216le 9%:
388? 021632 10%: ;CONTINUE WITH TEST

3003
gggg 021632 017737 160346 004524 MOV JRHDST, 98SAVERE+12 ;RHDST IS UNPREDICTABLE

3889 : *COMPARE REGISTERS BEFORE WRITE HERDER AND DATA WITH AFTER

3008 02165& 1040885 18: ERROR &S ;WRITING HEADER AND DATA WITH
3009 021660 000207 RTS PC 'EXPECTED ADDRESS GVERFLOW ERRGF
3010 Enus D IMPROPER REGISTER

HANGE
:GOOD DATA GIVES WHAT SHOULD

E THESECEIVEE DATA GIVES WHRT
‘WAS THERE AFTER WRITE
:HEADER AND DATA
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021666
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021714

022000
022004

022030
022032
0OeelsH

022230
022234

022246
022250
0z222¢0

10-NOV-77 11:20

00S7?37 004636
001411

ooo410

DOS737 004€36
001412

000411

005737 004636
0C1i40S

000404
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13%:

e

106
10-NOV-77 13:16_ PAGE 73

ADDRESS OVERFLOW ERROR - RHERL (BIT#9) ROE

; #NOW PREPARE TO DOR READ HEADER AND DATA
% (THE FIRST READ CPERATION)

; #CHECK THE DRIVE TYPE AND FILL
:#WRITE FROM BUFFER WITH QPPROPRIRTE EXPECTED HERDER

TST d8RP0O6 ; TEST FOR RPOS DRIVE
BEQ 193 ; TREAT UNIT RS AN RPO4

:TREAT AS AN RPOB

BR 20s ;CONTINUE WITH TEST

; CONTINUE

;#FILL WRITE FROM BUFFER WITH EXPECTED DRTA

:#FILL WRITE FROM BUFFER WITH 377 FROM WORDS 261 TO 266

; #CLEAR RERD INTO BUFFER

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

TST d8RP06 ; TEST FOR RP06 DRIVE
BEQ 118 ; TREAT UNIT RS AN RPO4

"TREAT UNIT RS AN RPO6
BR 128 :CONTINUE

;CONTINUE WITH TESTING

; #SAVE REGISTERS FOR COMPRRISON ARFTER
:#READ HEADER AND DATA

; #CHANGE SAVED REGISTERS TO EXPECTED VALUES

: #CHECK DRIVE TYPE BEFORE SETTING UP ’'RHCR’

TST d8RPO6 ; TEST FOR RPOB DRIVE
BEG 13% ; TRERT UNIT AS AN RPOM

PTREAT UNIT RS AN RPOG
BR 14% : CONTINUE

;CONTINUE WITH TEST

SEG 0072
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3074
307S
3076
3077

C2eabe

0ga3iz
022314

D22316

022334
022336

10-NOV-77 11:20

017737

104055
000eQ0?7

b Y

104056
000207

1587712 004sa4

39%:

4

cs:

6%:

JOb
10-NOV-77 13:16_ PAGE 74

RDDRESS OVERFLOW ERROR - RHER! (BIT#9) AOE

MOV JRHDST, 9#SAVERE+12 ;RHDST IS UNPREDICTABLE

; #COMPARE REGISTERS BEFORE RERD HEADER AND DATA WITH

{#REGISTERS AFTER COMMAND

ERROR 5§ ;READING HERDER AND DATA WITH
RTS PC ;EXPECTED ADDRESS OVERFLOW

;ERROR_CAUSED IMPROPER
iREGISTER CHANGE
8800 gflgfl GIVES WHAT SHOULD

:RECEIVED DATR GIVES WHAT
!WAS THERE AFTER COMMAND

; *NOW COMPARE THE DRTA RERD

ERROR Sb ;DRTA READ WITH AN EXPECTED
RTS pPC :ADDRESS OVERFLOW ERROR

; IS_INCORRECT
iWORDNO 1 TO 260 SHOULD
;BE_READ CORRECTL
;WORD NO 261 TO 266 SHOULD
iNOT CHANGE DUE TO THE RERD

SEG 3074
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J18.A11 10-NOV-77 11:20 Tau ADDRESS OVERFLOW ERROR - RHER1 (BIT®S) AOE SEG 007¢

; #NOW PREPARE TO READ CYLINDER O, SECTOR O, TRACK O
:#T0 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 RERN

D
t
 
P
r
 $
n
 
B
t
 P
t
 
s
 B
t
 P
t
 P
t
 P
t
 P
 
P
 
i
t
 P
 
P
t
 
e
 P
t
 
P
t
 P
 
e

 P
o
s

(
)
 

TU
NU
NY
 

bt
 b
t 
pt
 
s
 
e
 p
e 
4
 
=
 
—
 
=
 
D
 O

 O
 
O
OO
 O

; RCHANGE REGISTERS TO EXPECTED VALUE

022546 ST22R: ;COMPARE REGISTER BEFORE RERD WITH RFTER

022564 104031 4S: ERROR 31 ; RERD HERDER AND DATA ON
022566 000207 RTS PC ; CYLINDER SECTOR OC

STRACK 0 AFYER A FORCED
; ADORESS OVER FLOW ERROR
; CRUSED IMPROPER REGISTER
; CHANGE

D1 *GO0D DATA GIVES WHAT
1 :SHOULD BE THERE
1 ‘RECEIVED DATA GIVES WHAT
132 ‘WAS THERE AFTER READ
133 :HERDER RND DARTR
134 :1F HERDER COMPRRE ERROR
135 :1S FOUND AND THE DATRA
136 'ERROR GIVES THE NEW
137 ‘HERDER T0
138 'CYLINDER 63371457 (OCTAL)
139 :THEN *AOE’ OVER FLOWED

i:? :INTO HERE
142 ; ®COMPARE DATA/READ
i:a 022570 18:

145 022606 104032 2s: ERROR 32 :READ HERDER AND DATA
146 022610 000207 RTS PC *ON CYLINDER 0, TRACK O
147 ‘SECTOR O AFTER A FORCED
148 :"AOE’ ERROR CRUSED
149 :AN ERROR
180 “IF FIRST WORD IS

1581 11063311457 (OCTAL) THEN
162 :*AOE’ OVER FLOWED INTO HERE
183 pe22el2 3s:
154
iEg
1S¢e
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LO6
10-NOV-77_ 13:16_ PAGE 76

ADDRESS OVERFLOW ERROR - RHER! (BITN9, ACE

; #F IRST WRITE HEADER AND DATA CYLINDER O, TRACK O, SECTOR O
;#FILL WRITE FROM BUFFER WITH HEADER

;#FILL WRITE FROM BUFFER WITH DATA

; #FILL COMMAND

SEG 0076
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3221

023074

023100

De3la2

0231eM4

023144

023312
023314

0e33le

10-NOV-77 11:20

CCS737
001411

p0a+10

004640

7%

8s:

1$:

cs:

06
10-NOV-77 13:16 PAGE 77

FORMRT ERROR - RHERL (BIT #4)FMT

; #NOW PREPARE TO WRITE WITH WRONG FORMAT

;#FILL WRITE FROM BUFFER

; #FILL WRITE DATA COMMAND

; #SAVE R GIETE s F?R COMPARISON AFTER RTTEMPTED WRITE DRTH
;#WITH WRON MA

lgHRNGE SQV§0 REGISTERS TOEXPECT o} VRLUE
ONTROLLER

BEG 4 IF NOT, SKIP NEXT RH70 CODE

BR 8s ;SKIP NEXT RHLI1 COUE

; *COMPARE REGISTERS BEFORE WRITE DATA WITH AFTER ATTEMPT

ERROR 57 ;ATTEMPTING TO WRITE DRTA
RTS PC IWITH HRONG FORMAT BIT CAUSED

; IMPROP RS? ETERCHANGE
:GOoD D TR VES WHRT SHOULD
!BE THE
RECEIVED DATA GIVES WHAT WRS
i TRERE AFTER ATTEMPTED WRITE

; #NOW PREPARE TO RERAD WITH CORRECT FORMAT TO CHECK
;#THAT NOTHING GOT WRITTEN

;#FILL WRITE FROM BUFFER WITH EXPECTED DARTA

;#FILL READ INTO BUFFER WITH 128252

;#FILL COMMAND TO RERD DRTA

; #SAVE REGISTERS FOR COMPARISON AFTER NORMAL RERD

: #CHANGE SAVED REGISTERS TO EXPECTEC VALUE

SEG 0077
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3227
3228
3229
3230
3231
3232

A1l

023540
023542

023544

D23562
0235t

023566

104034
000207

38:

4s:

5%

es:

NOB&
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FORMRT ERROR - RHERL (BIT s4)FMT

; #*COMPARRE REGISTERS BEFORE READ WITH AFTER

ERROR 33 ;RERD DRTA AFTERA
RTS PC {ATTEMPTED WRITE HITH WRONG

: IMPROPER REGISTER CHANGE
:FORMAT CAUSED
8800 EgTR GIVES WHAT SHOULD

E
*RECEIVED DATA GIVES WHAT
:WAS THERE AFTER RERD

; *COMPRRE DRTA READ AFTER ATTEMPTED WRITE WITH
: ®RONG FORMAT BIT

ERROR 34 ;DATA READ AFTER AN ATTEMPT
RTS PC 170 WRITE WITH WRONG FORMAT

:WAS INCORRECT

SEQ 0078
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CZRIIB. P11 10~-NOV-77 11:20 Teb FORHQT ERRCR - RHERI (BIT B4)IFMT SEG 0079

3250
3251 ;#FILL WRITE FROM BUFFER WITH 107070

ggga ; #FILL RERD INTO BUFFER WITH 107070

gggg ;#FILL COMMAND TO RERD WITH WRONG FORMAT

ggS? ; #SAVE REGISTERS FOR COMPARRISON RFTER READ

3253
3260
3261
3262
gggs ; #CHANGE SAVED REGISTERS TO EXPECTED VALUE

326S

3674
gggg ; #COMPARE REGISTERS BEFORE WRITE DRTR WITH RFTER RTTEMPT

3270 024066 1040S7 18: ERROR 57 ;ATTEMPTING TO RERD DATA
3271 024070 000207 RTS pPC IWITH WRONG FORMAT BIT CRUSED
327 : IMPROPER REGISTER CHANGE
3273 GOOD DATA GIVES WHAT SHOULD BE
3274 THERE
3275 RECEIVEO DRTR GIVES WHAT WRS THERE
gs;g :AFTER READ DAT

3278 ; #COMPARE READ INTO BUFFER TO CHECK THAT NOTHING WRS RERD
gsgg De407e 2s:

3281 024110 104G34 38: ERROR 34 ;RTTEMPT TO RERD
3282 0e4lle 006207 RTS PC :WITH WRONG FORMAT BIT
3283 {CHANGED READ INTO BUFFER
3284 GOOD DATA GIVES WHAT SHOULD
3285 ;BE_THERE
3286 ;BAD DATA_GIVES WHAT_WRS
3287 : THERE AFTER READ DATA
3288
3289 D241l 4$:
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3291
3292 024134 012737 002200 004650 MOV WRHCS) 34TMPO ;FIRST REGISTER TQ BE TESTED
ggga 024i42 012737 000007 004656 MOV 87, 98THPS !NUMBER OF REGISTERS TG BE TZSTED

3295 ;pnspnns T0 WRITE HEQEER AND DATA CYLINDER 1, TRACK 0, SECTOR O
ggq? '#FILL WRITE FROM BUFFER WITH HEADER

3298 024150 ste2:
3299
3300 ;#FILL WRITE FROM RUFFER WITH DATA
3301 *#FILL COMMAND
3392
3303
3304
3305

gggg ;#TIME IS NOT IMPORTANT
;338% : %MOW BRING THE HERDS TO CYLINDER O

3310
3311
3312
3313
3314
33{2 : #PREPRRE FOR A READ DATA

3%%5 #FILL WRITE FROM BUFFER WITH EXPECTED DATA FROM RERD

33:9 #FILL READ INTO BUFFER WITH DATA OTHER THAN WHAT IS EXPECTED
SSS? *¥FILL RERD DARTAR COMMAND

3322 ; #SAVE necxsrsns FOR COMPRRISON AFTER ATTEMPTED WRITE

3353 !#INTOA REGISTER WHILE THE RERD IS GOING ON
3325

3328 024500 013700 004650 MOV 28THPO, R :SET UP RO FOR WRITE
3329 024504 012730 002006 MOV #BIT1! éxra'exrxo 3(RO)+ :ATTEMPT 10 WRITE INTO
ggso 'REGISTERS DURIN IMPLIED SEEK
3335 024510 010037 004650 MOV RO, 38 TMPO :SAVE OFF

3333 . #NOW_RMR IS SET BUT THE COMPLETION OF READ MUST BE
3334 '3WAITED ON
333¢
3336
3335 : BCHANGE SAVED REGISTERS TO EXPECTED VALUE

3339 - ¥COMPARE _REGISTERS_BEFORE READ DATA WITH REGISTERS
gg:? ' #AFTER READ AND ATTEMPTED MODIFICATION OF REGISTER

3342 02466L 2s:
3343 024670 013700 0O46SC MOV 28TMPO, RO iGET Rsc%sven BEEING MODIFYED + 2 POINTER
3344 Q24674 014037 001122 MOV Z(RO,,#$BDADR ;GET ADDRESS OF REGISTER BEING MODIFYED
334S 024700 104060 ERROR &0 nvrsnprxnc 10 MODIFY REGISTER
234 J24704 0002C? RTS PC ‘DURINGA READ COMMAND CRUSED
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024706

De4v7e2
024724

024726
024732
024740

10-NOV-77 11:20

104034
000207

005337
001002
000137

004656

024150

3%:

4%

ST23:

19:

D07
3:16_ PAGE Bl
FICATION REFUSED - RHERI(BIT #2),RMR

; IMPROPER REGISTER CHANGE
GgO?HEQTR GIVES WHAT SHOULD

E
IRECEIVED DATR GIVES WHAT WAS
:THERE AFTER RERD

10-NOV-77 |
REGISTER MODI

; #*COMPARE DATR RERD

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

i JURING RERD CAUSED ERROR
DEC JETMPS : COUNT DOWN
BNE 18 {BRANCH IF7 NOT DONE
JMP ausT22 :JUMP TO BEGINING OF TEST

SEG 0oel
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CZRIJBO, RPOW. 5.6 FCTNL CTRLR2 MACYLL 30(104%)
ODIFICATION REFUSED - RHERL (BIT #2),’RMR’ SEG 0082

10-NO
CZRIIB.P11 10-NOV-77 11:20 T30 REGIST

V-

ER

e
3363 024764 012737 002200 004650 MOV #RHCS1, A8TMPO ;FILL REGISTER TO BE MODIFIED
336; 0e47?72 012737 000007 004656 MoV 87,98 THPS ; NUMBER OF REGISTERS T0 BE TESTED

3366 ; ®PREPRRE TO WRITE HERDER AND DATAH

335é 025000 ST2Y:

w
w

3371 ;#FILL WRITE FROM BUFFER WITH HERDER

3375 ;¥FILL WRITE FROM BUFFER WITH DATA

33- ;¥FILL WRITE FROM BUFFER WITH NEXT SECTOR HERDER

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

3379 ;¥NOW THE WRITE HERDER AND DATA COMMAND WILL BE FILLED

3384 ; XONE 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

3390 ;#FILL WRITE DARTA COMMAND

33382 ; ¥SAVE REGISTERS FOR COMPRRISON AFTER RTTEMPTED
2393 ;#REGISTER MODIFICATION DURING A WRITE DATA

3398 025274 013700 004650 MOV OITHPO ;SET RO _TO REG ADDRESS
3399 025300 012730 002002 MOV sB8IT1! QITIO J(RO)+ :ATTEMPT TO NRIYE INTO R REGISTER
3400 :DURING WRITE DAT
3401 025304 010037 004650 MOV RO, asTMPO {SAVE OFF NEW REG QDDRESS

3403 ; ¥NOW RMR MUST BE SET BUT THE COMPLETION OF
3404 ; *WRITE DATA MUST BE WAITED ON

3407 ; #*CHANGE SAVED REGISTERS 10 EXPECTED VALUE

3409 ; #COMPRRE REGISTERS BEFORE WRITE DATR WITH REG
3410 :#AFTER WRITE AND ATTEMPTED MODIFICATION OF RE

3412 025462 2%:
3413 02E4e4 O 0 004650 MOV JeTMP :GET REG
3414 025470 O 7 001122 MOV -(ROJ,bosaonon :GET ARDD
3415 0254749 | 0 ERROR 6O s ATTEMPT
34le 02€500 O 7 RTS PC ounxnc

ISTERS
GISTER

MODIFYED + 2 POINTER
TER BEING MODIFYED

G
IS
FY REGISTER
gfl
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025502

025772

026010
026012

026026

10-NOV-77

104033
0C0e207

104034
000207

005337 004656
001002
000137 025000

3%:

4s:

Ss:

6s:

ST28:

1%:

FO7
PAGE 83

TION REFUSED - RHER1 (BIT #2),’RMR’ SEG Jce:2

GOO?DATA GIVES WHAT SHOULD
;BE THERE
iRECEIVED DATA GIVES WHAT WRS
: THERE AFTER REFD

10-NOV-77 13:
REGISTER MODIF

16
ICA

; #®CLERR ALL ERROR FLAGS

;#FILL WRITE FROM BUFFER WITH EXPECTED DATA

; #®NOW THE READ DRTA COMMAND WILL BE FILLED

; #*NOW SAVE REGISTERS FOR COMPARRISON RFTER READ DATR COMMAND

; #NOW CHANGE SAVED REGISTERS TO EXPECTED VALUES

; ®NOW COMPARE REGISTERS BEFORE RERD DRTR WITH

:#AFTER COMMAND

E¥§0R gg EEQDGERTQ CAUSED IMPROPER REGISTER

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

; ®NOW RERD INTO BUFFER NILL BE CHECKED TO SEE THRT RERD
; #WAS GOOD

ERROR 34 ;READ DATA ERROR AFTER Q WRITE DARTA
RTS PC NITH REGISTER MODIFICRTION

WITHIN THE WRITE DATA
biIF RLLa?REGISTERS NOT'COBP%EBEuTHEN REPEAT

BNE 13 :BRANCH IF7 NOT DONE
JMP STey :JUMP TO BEGINING OF TEST



CZRJJBO, RPO4 S.6 FCTNL CTRLR2 MACYI11l
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3457
3458

P11

Deel?2

06350
026352

026354

026372
026374

026376

012777

104033
000207

104034
000207

17?2777 154016

19:

28

39:

4s:

10-NOV-77 ]
REGISTER MODI

GO?
g: 16__PRGE 84
ICATION REFUSEO - RHER! (BIT #2,, 'RMR’ SEG 00B4

;#FILL WRITE FROM BUFFER WITH EXPECTED DATA

;#FILL READ INTM BUFFER WITH ALL ONES
:#NOW THE READ DATA COMMAND WILL BE FILLED
:#NOW SAVE REGISTERS FOR COMPARISON AFTER READ DATA COMMAND

MOV #-1,JRHRS ;WRITE INTg RHAS THIS SHOULD
iNOT SETR

; #TIME IS NOT IMPORTANT

; #®NOW CHANGE SAVED REGISTERS TO EXPECTED VALUES

; *NOW COMPARE REGISTERS BEFORE RERD DATA WITH

:#AFTER COMMAND

ERROR 33 gEgDGEQTR CAUSED IMPROPER REGISTER
RTS PC

:G00D DATA GIVES WHAT SHOULD BE THERE
RECEIVED DATR GIVES WHAT WAS THERE ARFTER COMMANC

; #NOW RERD INTO BUFFER NtLL BE CHECKED TO SEE THAT RERD
; #WAS GOOD

ERROR 34 ;READ URTA ERROR AFTER WRITING INTO
RTS PC RHAS DURING RERD
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Ce . - -7 : - c SEG 1219C<RJIJB.PLL 10-NOV-77 11:20 T31 REGISTER MODIFICATION REFUSED RHER1 (BIT #2)RMR EG 00O

3:90

gflgé 026416 00S737 004s40 TST S8RH70 ;RH70 CONTROLLER 7
34893 QOeb422 001402 BEQ 309 SKIP NEXT IF NOT =1}
g:gg 026430 30%:

g:gé : *GENERRTE ILLEGAL FUNCTION
(¢

SR B py me s B WiMEle ] SRYIAREIR TRY4 : s508 85 9440 8157 888851 ngv 9 gg ESUN 2 (17 GOOD FUNCTIONS
3501 Q26444 023720 001200 cs: CMP JISTHPI (R0)+ ; S THIS R LEGAL FUNCTION
358% 85&4?2 82%9%4 BNE 32 BRQNCHSFNOT LEGR
35 Y 7 000002 001200 ADD ,O88TMP1 FUNCTION
3504 026460 000765 BR 18 GET RERDY TO TEST NEW FUNCTION
350S Q0eb4ee 00S30S 33: DEC RS NOT LEGR 59 DE?RSHENT COUNTER
3506 0Ocb464 001367 BNE 29 BRANCHI
3S07 026466 032737 000100 001200 BIT 8100, 988TMP] QLL BITS UP 70 BIT #S5 COMPRRED?
3508 (026474 001001 BNE 20s BRQNCH OUT IF DONE
3509 026476 000402 BR 19% BRQNCH TO CONTINUE
3S10 026500 000137 027224 c0%: JMpP EYS DONE
3511 026504 013737 001200 002364 19%: MOV JESTMPL BIILLEGL AN ILLEGAL FUNCTION 1S FOUND
géig peeSl2 062737 000002 001200 RADD s, ansThP| ¢ETREADY FOR NEW FUNCTION NEXT TIMTMME

3514 ;#ILLEGAL FUNCTION HARS BEEN FOUND
3518 :#IT IS IN "ILLEGL®
ggig CeeS20 012737 026526 001110 fiOV ¥4S, JuSLPERR :ERROR RETURN POINT

3518 : #*SAVE REGISTERS FOR COMPARISON AFTER GO
3519 026526 4s:
3520 026532 00S077 153434 CLR SRHWC ;CLEAR WORD COUNT
3521 026536 (0Q0S077 153432 CLR SJRHBAR CLERR BU? Eg E
3522 0e2eS4e 023727 002364 0000S0 cMP IsILLEGL, #S0 50 AND HIGH UNCTIONS ARE DATR
3523 FUNCTIONS WHICH WILL SET MXF AND TRE
34 026550 103014 BHIS 139 BRQNCH IF ILLEGL IS HIGHER THAN EC
gésg 0265Se 012737 100000 027126 MOV #SC,a8!18+12 EgEECg DQESLHE OF RHCS1 SHOULD HQVE

3527 026560 005037 027150 CLR Jul2%+12 EXPECTED VQLUE OF RHCSZ SHOULD HRVE
3528 NOTH%NG DED
gggg 352%93 08583; 05;%5: gtg gs{é§+16 Oaf;3TO BE CLERARED IN RHCS2
< 8 +

3531 026574 8 2037 82 9 CLR 38163# 2 2 EB SHNC
3S32 026600 2R 14
3533 0e66le 022737 000064 002364 [3%: cMP OBH I8ILLEGL IS FUNCTION &5
3534 856 10 80%939 BNE 2 RANCH IF NOT
25 12 1 140000 027126 MOV IS *TRE 3.115*12 AVED RHCS] SHOULD HAVE SC AND TRE

£ pws dny gm By b hen SOl e g]

3538 856234 81 737 88 égs 8 71580 MOV F SR SIISS+12 RHCge SHOULD HAVE MXF AND OR
3539 026b42 012737 000100 02714 MOV IIR J8128+1E RHCSE SHOULD MAVE IR CLEARED
3540 026650 0004SH BR 49 RANCH
€41 026658 022737 000066 002364 17%: CMP 866 JsILLEGL IS FUNCTION 66
3542 02666 001030 BNE 188’ BRRNCH IF NOT
3€43 (eebbe 012777 177672 153302 MOV .-?0 ARHWC ; MOVE 70 INTQ RHWC
3€44 026870 012777 002370 153276 MOV .NRFROH JRHBA FILL RHBA WITH WRFROM
3E4E (0278 012727 140000 0e7lcee MOV #SC! TRE,90115*12 SRVED RHCS!
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3546
3547

026704

027166

027214
027216

p2ze2o
p27224

027224

083737

000137

CTRLR2
11:20

002164
177774
001200
027154
000100

153224
1532¢ee
140000
027164
027174
001000
027154

002364
ooci01

002364

026434

MACY1l 30(1046)
T32

027164
027174
027150

027154

ge71es

027150

004520

18%:

14§

118:

e
 
b

a
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V
A
W
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cs:

~
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K
R

10%:
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ILLEGAL FUNCTION RHER1 - (BIT 80,ILF) SEG 00EE

MOV SWRFROM-<bb. #2>, 158+6: RHBR
MOV -4, 16846 :SAVED RHWC
MOV sMxF ! on ac1as+1a . SAVED RHCSB
CLR onl28+1 HCS2
MOV sxn,aoxas+1s RHCSE SHOULD MAVE IR CLEARED
BR 148 : BRANCH
CLR SRHWC :CLEAR RHWC
CLR JRHBR :CLEAR RHBA
MOV 8SC! TRE, 98118+12; nacsx SHOULD HAVE SC AND TRE
CLR d8iSs+ s ; RHBA
CLR d8168+6 : RHIC
MOV onxr 9812%+12 RHCS?
CLR dnl2d+16 :RHCS2

MOV 98ILLEGL,-(SP) ;GET ILLEGAL FUNCTION
BIS 8GO'IE, (5P) PINCLUDE IE AND
MOV (SP)+, oR1 :GO TO RHCS1 NITHOILLEGRL FUNCTION
: *CHANGE SAVED REGISTERS TO EXPECTED VALUE

;#RHCS1 WILL HAVE SC AND TRE RDOED IF FUNCTION IS GREATER THAN SO

BIS O8ILLEGL, 9¥SAVERE+b; INCLUDE ILLEGAL FUNCTION

; #RHCS2 WILL HAVE Nornlnélgooggs%r FUNCTION IS LESS THAN SO

: ®NOW COMPARE REGISTERS AFTER GIVING AN ILLEGAL COMMAND

ERROR 51 ;GIVING ILLEGAL FUNCTION CRUSED
RTS PC : IMPROPER REGISTER CHANGE

:GO0D DATA GIVES WHAT
:SHOULD BE_THERE
:RECEIVED DRTA GIVES REGISTER
:CONTENTS AFTER ILLEGAL
:FUNCTION WA GIVEN

JMP anls *BRANCH FOR NEXT FUNCTION
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CZRIJB.P1IIL 10-NOV-77 11:20 732 ILLEGAL FUNCTION RHER]1 - (BIT 80, ILF) SEG 0087

3593
3594
3535 ¥THESE RRE REGULAR SETUPS
3696 Q027244 012777 177374 152720 f1oV 8-260. , JRHWC : 256 DATA WORDS4 HEADER WORDS
3697 Q2vese 012700 002370 MOV .uRrRofi RO :THESE TWO INSTRUCTIONS GETS
3598 027256 010077 152712 MOV RO,JRHBA ‘QDDR. OF WRFROM BUFFER INTO RO ANC
3539 :BUS ADDRESS REGISTER
3389 027262 012710 010000 MOV sFMT22, (RO); Egfi?ngexsoaxf WORDS

3602 027266 012720 000001 MOV 81, (RO)+ ' TRACK=0, SECTOR=1, KEYS=0
3603 0272’2 005020 CLR (RO)+ *KEY1=0
3604 027274 005020 CLR (RG) + ‘KEY2=0
gggg 027276 012705 000400 MOV 8256. ,RS :COUNTER

3607 . #SETUP DARTA unxre HEQDER 8 DATA, AND FORMAT OF THE WRITE
3608 027302 012720 177777 18: MoV s-1, (RO MOVE ALL'ONES FOR DRTA
3609 027306 00530S DEC RS
3610 027310 001374 BNE 15 :BRANCH IF onrn NOT COMPLETE
3611 0827312 012777 000001 152664 MOV 81, dRHDST : TRACK=0 SECTOR=
3612 027332 013711 002344 MOV JWURIFOR, aR1 !GET READY FOR uarre HERDER AND
3613 :DATA WITH 62 IN RHCS1
3614 027336 005037 004638 CLR JMERFLGS :CLERAR ERROR FLRG
3615 027342 012777 010000 152640 MOV $FMT22, IRHOF :FORMAT BIT=1 (1e& BIT WGRDS)
32{§ 0e73c0 005077 152636 CLR JRHCA *CYLINDER =0

3618 . #SAVE REGISTERS FOR COMPARISON AFTER READ



CZRIJBO, RPOM.5.6 FCTNL
P11CZRJIB.

027366
027372
027376
027402

027406
027414

027422
02742¢

027430
027434

027440
D2r4HH4

De74s0
027454

027566
027574

027642
027644

027¢e4E

10-NOV-

017737
017737
017746
042716
042737
052637

104071
000207

004737

77
CTRLR2 MACYI11l 3035046)
11:20

002220
000001
000004
000004

000001
000113

oo4e42

000004
000004

000004
000004

000004
000004

152400

0o4s16

0330et

152564
004642 RUNWAT:

oo4Sle
0045 1M

004518

19

2%:

3%:

KO?7
10-NQV-?77 13:16 PRGE B8

OPERATION INCOMPLETE - RHERI(BIT #13,0PI

;#GO TO WRITE HERDER AND oarn

: ¥BUT BEFORE GO, ONE INDEX PULSE IS GIVEN
1%#70 CLEAR OUT tHE SECTOR CLOCK COUNTER IN THE RHI11
:#S0 THAT NO SECTOR PULSES COME DURING THIS TEST

MOV aoaunn RO s NOW R? HAS MAINTENANCE REG. RODR.
MOV #DMD, 9RO SET o ncnosrxc MODE
81S nnxnk RO
B1C sMINX. JRO CLERR INDEX THIS GIVES

:ONE INDEX PULSE

BIS 8GO, JRHCS1 :ISSUE THE ’GO’ BIT TO THE RH11
MOV #7S. asRONCTR ;LORD 'RUN’ LINE DELAY COUNTER

‘= APPROX 450 US ON 1150 CPU WITH CORE
PAND PROVIDES FOR TIME TO FILL THE SILO

DEC J8RUNCTR ; COUNT DOWN ONCE
BNE 18 :CONTINUE UNTIL = O

#ISSUE THE FIRST DIRGNOSTIC INDEX PULSE

B15 sMINX, IR0 :SET INDEX PULSE
B1C sMINX| aRG 'RESEY INDEX

;sscono xnosx PULSE

B12 MINX, 8RO :SET INDEX
BIC onxnx 9RO :CLEAR INDEX

#THIRD INDEX PULSE

&1s sMINX, 3RO :SET INDEX
BiC sMINX, 9RO :CLEAR INDEX

; ¥CHANGE SAVED REGISTERS TO EXPECTED VALUE

fiov
MOV
MOV
BIC
BIC
B1S

*RHWC, RHBR AND OR AND IR BITS OFEHCSP WILL NOT BE CHECKED
SRHWC , 9SAVERE ; SAVED RH
SRHBA’ JNSAVERE+2; SAVED RHEA
aRHCSé‘-(SP) IGET RHCS2
#1CCIRIORY , (SP) FGET IR’ 8 "OR’ STATES
$IR'OR. 98SAVERE+4:CLERR *IR’ & 'OR’ BITS
(SP)+, JMSAVERE+4;8ET 'OR’ & 'IR’ RS REQUIRED

; *COMPARE REGISTERS BEFORE WRITE WITH RESULTS AFTER WRITE

ERROR
RTS

JSR

71 ;FORCING OPI CRUSED _
PC : IMPROPER REGISTER CHANGE

:GOOD DATA GIVES WHAT SHOULD BE THERE
{RECEIVED DATR GIVES WHAT WAS THERE
SAFTER 3 INDEX PULSES WERE ISSUED

PC,JduCLDISK :CLEARR THE "GO’ BIY

SEG 0oss
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3673
3674 027672 012737 000025 027726 MOV scl.,dnls+12 ;SET_UP TO START FRSH
3€7S 027700 012737 000025 027742 MOV 821., 9828+6 iSECTOR 21,
ggz& 027706 012737 0000Se6 004652 MOV 846, I8THPI $ 96 SECTORS TO COVER 3 TRACKS

3678 ;#FILL WRITE FROM BUFFER WITH THE HERDER
gggg 0e7°714 18:

3681 ; #NOW THE WRITE HERDER AND DARTA COMMAMD WILL BE SETUP
3682 027734 cs:
3683
3684

3060
gggg ; #ONE REVOLUTION=16670 MICRO SEC, ONE SECTOR=760 MICRC SEC

3689 lNON ONE MORE SECTOR HAS BEEN WRITTEN
36S0 #'SC’ WILL BE CHECKED TO MARKE SURE
gggé !NO ERRORS OCCURED

3633 030030 017737 152144 002262 MOV IRHCS1,JdsCS1 +GET RHCS1
3634 030036 032737 100000 002262 BIT ¢SC,duls! ;IS *SC’ SET?
3695 030044 001403 BEQ 38 iBRANCH IF "SPECIAL CONDITION" NOT SET
369% 020046 004737 03S010 JSR PC,d8PUTREG RERD 8 SAVE ALL RH1]l & RPOY4 REGISTERS
3697 030052 104372 ERROR 72 THERE WAS AN UNDEF INED ERROR RFTER
gggg R WRITE HERDER ANDDATA

3700 ; #Q SECTOR HRS BEEN FORMARTTED NOH
3701 ;#THE HARDWARE WILL BE CLEAREDA
g;gg : #CHANGES WILL BE MADE TO FORMAT NEXT SECTCR.

3704 030054 33:
3705 0303s0 13705 02772t MOV g818+12,R5 GET SECTOR TRACK WORD
3706 030064 5205 INC RS
3707 030066 122705 000026 CMPB s2e. ,RS IS IT 22 SECTORS (WHOLE TRACK DONE) °
3708 030072 001405 BEQ 4 YES...DO_NEXT TRACK
3709 030074 010537 027726 MOV RS,du18+12 NO .RESTORE SECTOR TRACK FOR DATA
3710 030100 010537 027742 MoV RS, J823+6 'RESTORE SECTOR TRACK FOR "RUN" ROUTINE
g;ié 030104 000410 BR c§’ iCHECK FOR 46 SECTORS COMPLETED

3713 030106 105337 027726 4S: CLRB Juls+le ;SET SECTOR= 0 FOR DRTR WRITTEN
3714 030il2 105237 027727 INCB S818+13 : INCR_ TRACK FOR DQTR WRITTEN
3715 030116 105037 027742 CLRB J828+6 iSET SECTOR = O FOR "RUN" ROUTINE
g;i% 030122 105237 027743 INCB o828+7 : INCRTM TRACK FOR THE “RUN* ROLTINE

2718 Q3Clee 005337 004eSse2 £S: DEC J8TMP1 ;ARE 4& SECTORS DONE ?
%ZLB 030132 00127C BNE 13 :CONTINUE FORMATTING IF NOT

4

3751 030134 6S: ;GO ON TO NEXT TEST If SO
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355
3734 030154 012737 000025 030210 MOV 821.,9818+12 ;SET UP TO START FROM
3725 030162 012737 000025 030224 MOV 82]. a828+ SECTOR 21
g;§§ 030170 012737 000056 004652 MOV 46. JOTNPI 46 SECTORS T0 COVER 3 TRRCKS

/

3728 ;#FILL WRITE FROM BUFFER WITH HERDER
g;gg 030176 1$:

3731 ; #NOW THE WRITE HERDER AND DRTA COMMAND WILL BE FILLED
3732 030216 2%:
3733
3734

¥k
gzgg ; #*ONE REVOLUTION=16670 MICRO SEC, ONE SECTOR=760 MICRO SEC

'

3739 ,iNOH ONE MORE SECTOR HAS BEEN WRITTEN
3740 Iz N k% SE HEBKED TO MAKE SURE
3?3& §N0 ERRO CUR

3743 030312 017737 151662 002262 MOV aRHCSI JuCs1 ;GET RHCS]
3744 030320 032737 100000 00ez26e BIT aulsy ;1S 'SC’ SET7
3745 030326 00140S BEQ 35 BRRNCH IF ”SPECIRL CONDITION“ NOT SET
3746 030330 004737 035010 JSR PC,OUPUTREG REflg L RH11 8 RPOY4 REGISTERS
3747 030334 104072 ERROR 72 THE € NQS RN UNDEFINED ERROR AFTER
g;:g A WRITE HERDER RAND DRTA

g;g? ;GO ON TO NEXT TEST

37 ?EE SESTOR HARS BEEN FORNQTT o] NOH
3753 i DWARE WILL BE CLEARE
3;2; !CHRNGES WILL BE MARDE TO FORNRT NEXT SECTOR.

3756 03034e 38:
3757 030346 013705 030210 MOV Jnis+12, RS GET SECTOR TRACK WORD
3758 030352 005205 INC RS 1
3759 030354 122708 000026 CMPB s22. ,RS IS IT ee (HHOLE TRQCK) ?
3760 030360 00140S BEQ 4ys$ YES...DO NEXT TRACK
3761 030362 010537 030210 MOV RS,d#1%+12 NO RESTORE SECTOR TRACK FOR DATR WRITTEN
3762 030366 010537 030224 MOV RS.D.ES+6 RESTORE SECTOR TRACK FOR "RUN"TM ROUTINE
g;ga 030372 000410 BR cs CHECK FOR 46 SECTORS COMPLETED

3765 030374 10S037 030210 4%: CLRB anls+12 ;:SET SECTOR= 0 FOR DATA WRITTEN
3766 030400 105237 030211 INCB J819+13 INCR TRACK FOR THE “RUN" ROUTINE
3767 030404 10S037 030224 CLRB 982%+6 :SET SECTOR = O FOR DRTA WRITTEN
g;gg 030410 105237 030225 INCB JucsS+7 INCR RACK FOR THE “RUN" ROUTINE

3770 030414 005337 0046Se cs: DEC JNTMP] ;ARE 46 SECTORS DONE ?
3771 030420 00i26€ BNE 18 CONTINUE IF NOT

3775
%;;g : #NOW 46 SECTORS HAVE BEEN FORMRTTED

377¢ : #*READ HERDER RAND DATA FOR 46 SECTORS=11960 WORDS
3777 :#WITH BUS ADDRESS INHIBITED
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030S22
030530
030536
030540
030S44

030546

030572

10-NOV-77

017737
032737
po1403
004737
104074

017737
032737
001403
004737
104072

CTRLR2
11:20

151454
020000

035010

151426
100000

035010

MACY1l

00224
002264

002262
00226e

30(1046)
T35

63:

ré ¥

NO7
10-NOV-77 13:16 PAGE 91

OPERATION INCOMPLETE - RHER1 (BIT #13)0P1 SE

:#FILL READ HEADER AND DATA COMMAND

;#TIME IS NOT IMPORTANT

.Nou THAT ALL 1196C WORDS HAVE BEEN READ
2’ 0PI’ WILL BE CHECKED TO BE NOT SET

MOV SRHER], 98ER1 ;GET RHERI
BIT #OPI, JkER] ;1S _'OPI' SET ?
BEQ 6$ :CHECK 'SC’ IF NOY

PC, 98PUTREG ‘READ & SAVE ALL RHil 8 RPON REGISTERS
ERROR 74 ‘READ HEADER AND DATA

:OVER 3 INDEX PULSES
:CAUSED 'OPI’ T0O SET

:%°SC’ WILL BE CHECKED

MOV JRHCS1,a8CS1 ;GET RHCS
BIT #5C, a8lsS1 1S ;
BEQ 78 conrxnus ESTING IF NOT
JSR PC, 38PUTREG 'READ 8 SAVE ALL RH11 & RPOY REGISTERS
ERROR 72 :READ HERDER AND DATA

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

sCONTINUE WITH THE NEXT TEST

3081
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g
a
s
e
n
s
n
n

D
O

 N
N

 
L
 W
M

W R n
»
—
g

3823

0306ie
030616
030622

030626

030706

030726

030740

031030

031034

031082

031054

(@
]
[ [
,

Q (
]
o

10-NOV-77

£0osn3?
005037
005037

012737

004737

032737
001004
032737
001401

104066

062737

11:20

030720
036736
030?46

000023

03s010

040000

040000

000400

001200

18:

29:

39:

002304

002262

98

030720 4%:

10-NOvV-

BO8
=77 13:16_ _PRGE 92

OPERATION INCOMPLETE - RHER1 (BIT #13)0PI

ALR
CLR
CLR

MOV

o9818+1
J4128+10
J83%+6

#1S.,d88TMP1

* THE FOLLONINg CLERRS QRETEO INITIALIZE TEST FROM CYLINDER O
WITH SECTOR/TRQCK =0

;STARTWITH DATA = 0
;START WITH O FOR COMMAND

;19 TRACKS TO BE WRITTEN

;#THIS GETS THE HERDS TO CYLINDER O

;#FILL WRITE FROM BUFFER WITH HERDER

;#FILL WRITE FROM BUFFER WITH DRTR

;#THE WRITE HEADER AND DRTA COMMAND WILL BE FILLED

; #ONE RE
!HICRO
iSNITCH
iIF THE
lSHITCH
&HHQT C

VOLUTION 16670
SEC MAX

2 SEC
RE IS A
1S flNg

YLINDE

RS, MI
ILURE
£ cgnn

T

0
2]
E
S FAILI—

 
M
~

M

IME ALLOWE
MINT

HE
EN
NG

ICRO SEC., ONE SECTOR= 760
D = ONE'REVOLUTION + HEAD

IME ALLOWED - SECTOR (FIRST CASE)
RE HALT PROGRAM AFTER ERROR WITH
T CYLINDER REGISTER TO DETERMINE

; ¥NOW SECTOR 0 OF ONE TRACK HAS BEEN WRITTEN CHECK COMPOSIT
:¥ERROR BIT TO BE SURE NO ERRORS HRPPENED

3SR PC, asPUT

8ERR, 380S !
E13
$TRE, 3#CS1
4$

66

'

#SAVE REGISTERSég SAVE TRBLE

; ANY DISK ERRORS
{BRANCH IF YES
:ANY RH ERRORS
:BRANCH IF NO

; SOME_ERRORS OCCURRED
NHéLERDSING WRITE HEADER

; #THE FOLLOWING 3 ADDS SETS UP FOR NEXT TRACk WRITING

;NEXT TRACK FOR HERDERRDD #400,J818+12

SEG 0092
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TION TEST € TRECZR1IIB. P11 10-NOV-77 11:20 T36 MERD SELEC SEG 0093

3864 031064 062737 000040 030736 ADD 840, 3828+10 :NEXT TRACK FOR DATA

ggzg 031072 062737 000400 030746 RDD s400, 9838+6 INEXT TRACK FOR COMMAND

031100 00S33?7 001200 DEC J8STMPI ;COUNT 19 TRACKS
3668 031104 001300 BNE 18

3870 %#THE FOLLOWING CLEARS SETS UP FOR READ HEADER AND DATA
71 031106 005037 031166 LR 98S5T3+12 :START ”iTHSECTOR/TRRCK =0

3872 031112 005037 031204 CLR a-ssrq+xo ;srnnr WITH DAT 0
3333 031116 005037 031214 CLR du5575+6 "START WITH O ron COMMAND

3875
3876 ¥SET UP FOR RsngHERDER AND DATA
gg;g 031126 012737 000023 001200 SSTi: MOV #18.,3ssTMP .19 TRACKS TO BE READ

3879 ;%FILL RERD INTO BUFFER WITH ALL ONES
3880 031134 S572:
gggé 031146 013737 031134 001116 MOV 985572, J8SLPERR ;SET LOOP POINT

3883 :#FILL WRITE FROM BUFFER WITH EXPECTED HERDER
gggg 0313154 SST3:

3886 ;#FILL WRITE FROM BUFFER WITH EXPECTED DARTA
gggg 031174 SSTY:

3889 :%FILL COMMAND FOR READ HERDER AND DATA
3890 031206 SSTS:
3891
3892
3833
3894

389%
3896 . #NOW SECTOR O OF ONE_TRACK HAS EEEN RERD CHECK COMPOSIT
gggg :%ERROR BIT TO BE SURE NO ERROR HAPPENED

3899 . #SAVE REGISTERS IN SAVE TABLE
338? 031276 004737 035010 b PC, A8PUTREG

3902 031302 0322737 040000 002304 BIT 8ERR, 380S1 ANY DISK ERRORS
3903 031310 0GI00Y BNE 108 ennucu IF YES
3904 031312 032737 040000 002262 BIT $TFE, 38CS1 :ANY RH ERRORS
gggg 031320 001401 BEC 118 'BRANCH IF NO

3907 031322 104066 108: ERROR 66 : SOME_ERRORS OCCURRED
3908 ‘WHILE DCING READ
gg?g :HERDER AND DATA

3911 ; ¥NOW THE READ DATA WILL BE COMPRARED DATA IN EACH sscron
3912 :%]S UNIQUE IF PROGRAM IS HALTED ON ERROR THEN LOOKA
3913 : ¥RHDST TO csr NHRT Tnncx 1S IN ERROR. LOOKING AT THE onrn
3914 :%BITS NO4 N GOOD DATA ALSO GIVES TRACK NUMBER
ggig :«IN GOOD obrh ALéo cxves TRARCK NUMBER
3917 G31324 :
3912 118
2919 :BITS 4.5.6,7,8
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3320
3921
3922
3923
3924
3925

031342
031344

031346
031354
031362

031370
031374

831400

10-NOV-77 11:20

104067
000207

062737

005337
00100}
000137

000400
000040
000400

001200

31134

31166
31204
31214

12%:

13%:

cY:

D08
10-NOV-77 13:16 _PAGE 94

HEAD SELECTION TEST ERR& TRE

ERROR b7 EEQ%RHEQDER RAND DARTA
RTS PC

HERO SELECTION ERROR
,DQ RERD GIVES NATURE
F ERROR

EXCEPT FOR THE

THE BITS 4
'GIVE THE Tkncx NOnesn

; #NOW INCREMENT TO RERD NEXT TRARCK

ADD $400,2855T3+12 ;NEXT TRACK FOR HEADER
ADD #40,9855T4+10 :NEXT TRACK FOR DATA
RDD #400, 9855TS+6 ;NEXT TRACK FOR COMMAND

DEC 28STMPI : COUNT 19 TRACKS
BNE 5§
IMP JussT2 : JUMP BACK

SEG 0094
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CZRJJB.

3939
3940
3941
3942
3943
3944
3945

P11l

031436
03144y
031450

031540

031560

03ic7¢

g31e62

031702

10-NOV-77

0127327
00S03?
005037

005737
001404

012737
poo403

012737

005237

00131e

CTRLR2 MACY1l 30(1046)
T3611:20

010000
031570
031576

004636

001001

000401

031550

001200

001200

EO8
10-NOV-77 13:16 _PARGE 95

HERD SELECTION TEST ERR & TRE

:EEETgp 50 INITIALIZE TEST FROM CYLINDER O, TRACK O,

geg 01009063015+10 ;cv%xnoen HEADER DATA

CLR 9833+4 :CYLINDER COMMAND RHCRA

;#THIS IS TO GET THE HERADS TO CYLINDER ZERO

;#THE DRIVE TYPE IS CHECKED QND THE RPPROPRIATE MRX.

:#CYLINDER DIFFERENCE IS SET

TST J8RPO6 ; TEST FOR_RPOG& DRIVE
BEQ 1498 ; TREAT UNIT RS AN RPOY4

: TREAT AS AN RPOB

MOV 8513.,Jd88TMP] ;513 CYLINDERS
BR 158 : CONTINUE

MOV 8257, ,J88TMP] ;257 CYLINDERS
:CONTINUE WITH TEST

;#FILL WRITE FROM BUFFER WITH HERDER

;#FILL WRITE FROM BUFFER WITH DATA

;#THE WRITE HERDER AND DATAR COMMAND WILL BE LORDED

; #ONE REVOLUTION = 16670 MICRQO SECONDS, ONE SECTOR = 760
: #MICRO_SECONDS, ONE SEEK = 7000 MICRO’ SECONDS.
‘#MAX TIME = | REVOLUTION + 1 SEEK + 2 SECTORS
;#MIN TIME = | SECTOR

; ¥NOW ONE SECTOR WRITE IS COMPLETE. CHANGES WILL BE MRDE
:%FOR_THE NEXT SECTOR, THEN THE ABOVE WILL BE REPEATED
'¥UNTIL CYLINDER 2Sb.,512. 1S REACHED
tNC Inis+10 ;€ anoen HEADER DATA
INC 9828+10 ATA
INC J835+4 chxnosn COMMAND (RHCR)
DEC IuSTMPL :COUNT DOWN FOR 256.,512. CYLINDERS
BNE 13 :0C NEXT WRITE IF 256./512. NOT DONE

; #NOW RLL 256./512. CYLINDERS HRVE CYLINDER NUMBER WRITTEN
:#AS DATA ON SECTOR 0, TRACK O. NOWA RECALIBRATE, FOL.OWED

SEG C09S
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3995 . #BY READ HEADER AND DATA, THEN A CHECK WILL BE DONE ON
gggg :#CYLINDER O, 1,2,4,8,16,32,64, 128,256,512, ANC O

3998 (031704 013737 031734 001110 MOV 2848, 98SLPERR ;LOOP ON ERROR
3939 Q31T12 005037 001200 CLR J3TAPL :CYLINDER COUNTER
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0-NOV-T7 11:20 737 DIFFERENCE LINES SEG 0097

. #INITIALIZE, RECALIBRATE, AND READ CYLINDERS

#*SETUP FOR CYLINDER 0

031716 012737 010000 032016 fov #10000,985$+10 ;CYLINDER HERDER (DRTA)
031724 005037 032036 CLR I868+10 :DATA
031730 005037 032044 CLR Iu73+4 :CYLINDER COMMAND (RHCA
031734 4e:

: #CLEAR READ INTO BUFFER WITH ALL ONES

:#FILL WRITE FROM BUFFER WITH EXPECTED HERDER

032006 S§:
032026 68:

;¥FILL READ HERDER AND DATA COMMAND

032040 78:

. #ONE SECTOR = 760 MICRO SECONDS, ONE REVOLUTION =
'#16670 MICRO SECONDS, MARX SEEK = $2000 MICRO SECONDS
:#MAX TIME = ONE REV + 1 SEEK + 1 SECTOR
S#MIN TIME = 1 SECTOR

. CHECK READ WORDS AS ALL READ COMMANDS HAVE BEEN CHECKED

. #(DATAR ERRORS MAY IMPLY “"IMPLIED SEEKTM ERRORS)

032146 104070 8%: ERROR 70 :READ HEADER AND DATA ERROR
03215C 000207 RTS PC 'DATR GIVES EXPECTED CYLINDER

. #NOW ONE CYLINDER HAS BEEN CHECKED. CHANGES WILL BE MADE
‘270 READ THE NEXT CYLINDER AND THE ABOVE SECTOR REARD WILL BE
: *REPEATED

032152 005737 001200 3%: 157 J8STMP] .15 IT ZERO?
032156 001003 BNE 108 }BRANCH_IF “NOT_ZERO
032160 005237 001200 INC 8STMPI :ADD ONE IF= O
032164 000416 BR 118 !PUT ONE IN CYLINDER

032166 005737 004€36 108: 157 J¥RPOL ; TEST FOR npos DRIVE
032172 001404 BEQ 168 TREAT UNIT RS AN RPOM

:TRERT RS AN RPO6

032174 022737 001000 001200 CMP #512.,988TMPL ;1S IT PASSED 512 CYLINDERS YET "
032202 000403 BR 178 : CONTINUE
C32204 022737 000400 001200 16%: cMP $256. ,a88TMP1 ;IS IT PASSED 256 CYLINDERS YET ~
gz2zie2 17§: : CONTINUE
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CZRIIB.P1I 10-NOV-77 11:20 137 DIFFERENCE LINES SEG 0098

¥

q8§9 032212 101421 BLOS 128 :YES, SO GO TO ZERO
4058 032214 063737 001200 001200 ADD aosrnpx.goSTnP ;oguéLE THE YL&NBER
Y4 13737 1 032036 11§: MOV ugTMPl. '23*1 * MRK Y&IND R ADDRESS THE DRTA
H 748 MOV s$TMP1 . - (5P) ;?ET cvt ngs Nun?§n
4061 71 i gis sFMT22, LSP) : INCLUDE FORMAT B
4062 032240 012637 032016 MOV (SP)+. d#5%+10 ;HERDER DATA (CYL INDER}
4063 032244 013737 001200 032044 MOV J8STMPL, 3878+4 ;CYLINDER COMMAND (RHCA)
:ggg 032252 000137 031734 IMP Juls 'RETURN TO RECALIBRATE

4066 032256 005737 004636 12%: 1ST 8RPO6 ;TEST FOR RPO& DRIVE
4067 032262 001405 BEQ 18% : TRERT UNIT AS AN RPOY4
:ggg : TREAT RS AN RPOG

4070 032264 (22737 002000 001200 CMP #1024.,988TMP1 ;512 DONE YET ?
4071 032272 00142. BEQ 13¢ POUT —=mmmmmmmmmmeemmmmmm e ,
4072 032274 00040+ BR 193 : CONTINUE
4073 032276 022737 001000 001200 18%: cMP #512.,388TMP1 ;es; DONE YET 7

4074 032304 001414 BEQ 138 20UT —mmmmmmmmmm e )

38;5 032306 19%: :CONTINUE

4077 032306 063737 001200 001200 ADD 24STMP1 . a#STMP1 ;DOUBLE THE CYLINDER
4078 032314 012737 010000 032016 MOV #10000,a858+10 :CYLINDER HERDER DATA
4079 032322 005037 032036 CLR Jn68+10 :DATA
4080 032326 005037 032044 CLR AN7§+4 *CYLINDER COMMAND (RHCR)
4081 032332 000137 031734 IMP 848 'RETURN TO THE RECALIBRATE

4082 032323t 13%: ;END OF TESY
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4084

4085 032346 012737 000000 17777 MOV %0, PS ;REINSTATE PS T0 O
4086 032434 013746 004616 MOV A80UNIT,-(SP) :GET READY TO TYPE UNIT NUMBER
4087 032440 104405 TYPDS
4088 032454 013746 001112 MOV J8SERTTL,-(SP) ;GET READY TO TYPE NUMBER OF ERRORS
4089 032460 10440S TYPDS
4030 032462 005037 Q01112 CLR J8SERTTL ;CLEAR TOTAL NUMBER OF ERRORS
40391 032466 005037 001102 CLR JESTSTNM :CLEAR TEST NUMBER
4092 032472 005737 004626 TS7 daSELECT ;STARTING FROM 200 7
4093 032476 001413 BEG 33 iTEST NEXT DRIVE IF SO
zggg iCONTINUE TESTING THIS ONE IF NG

4096 032500 00Se37 001100 INC J#SPASS ; INCREASE PRSS COUNT
4097 032504 104401 032675 TYPE SENDMG ;TYPE END PRSS
4098 032510 013?46 001100 MOV JuSPASS, - (SP) iGET _PASS NO.
4099 032514 10440S TYPDS ;TYPE IT oUT
4100 032516 104401 032672 TYPE SENULL

:{gé 032522 000137 007714 JIMP 8TSTY ; JUMP TEST 4 —--womoooommcmmmomeoe ’

4103 032Se6 012737 177777 040742 3%: MOV 8-1 JOPRITEM ;CLEAR _PREVIOQUS 1TEM NUMBER
4104 032534 005337 004620 DEC asNOUNITS iNO. OF UNITS PRESENT DECREMENTED
410S 032540 001413 BEQ SEOP ;BRANCH IF ALL DRIVES COMPLETE
4106 032542 013700 004616 MOV JSUNIT, RO UNIT UNDER TEST
4107 032546 012701 004576 MOV SUNITS RI TABLE
4108 0325 022100 1%: CMP (R1)+,R0 IS THIS UNIT JUST TESTED °
4109 032554 001401 BEQ 2s :CONTINUE IF YES
4110 032556 000775 BR 18 : INCREMENT IF NO
4111 032560 011137 004616 2s: MOV (R1) QJWUNIT :THIS IS NEXT UNIT
:iig 032564 000137 007714 JIMP JuTSTY {TEST THE NEXT DRIVE -----=------oucon
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4114

4118 .SBTTL
4116 .3BTTL #%¥SUBROUTINESH#%
4117 . 3BTTL
4118
4119
4120
4lel
4122
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138.P11 10-NOV-77 11:20 END OF PASS ROUTINE SEG 0101

4123
9Yig4
4125 ; THIS FILLS MEMORY WITH GIVEN DATA
4126 ;USED CHIEFLY FOR HERDER INFORMATION
4127 ;CALL IS

4128 ; JSR RO, 9#FLHERD ;FILL HERDER
4123 ; LOC :LOCATION WHERE SAVED
4130 : XN iNUMBER OFWORDS
4131 ; XD1 ;DATA REPEATED XN TIMES
4132 ; XDe iDATA REPERTED XN TIMES
4133 ;
4134 :
4135 ;
4136
4137 032712 FLHERD:

4138 032716 012001 MOV (RQ)+,R1 :R1 HAS ADDRESS OF WHERE TO SAVE

4133 032720 0i2002 MOV (RO)+.R2 iR2 HAS NUMBER OF WORDS

$141 ; ¥NOW FILL DATA

4143 032722 012021 18: MOV (RO)+, (R1)+ ; SAVE DATA
4144 032724 005302 DEC R2 ' DECREMENT COUNT
4145 032726 001375 BNE 1§ :BRANCH IF TNCOMPLETE
4146 032734 000200 RTS RO
4147
4148
4149

4150 : THIS CLERRS ANY BLOCK OF MEMORY.
415} sFILLING IT WITH ANY DRTA
4152 ;CALL IS
4153 ; JSR RO, aICLQREQ
4154 : F FROM

4165 ; N :NUMBER _OF WORDS
:ig% ; D iDATA TO BE FILLED

4158 ;R1 WILL HAVE STARTING RADDRESS OF BLOCK TO BE FILLED
4159 ;R WILL HAVE NUMBER OF WORDS
:ig? :R3 WILL HAVE DATA

4162 032736 CLARER:
4163 032744 012001 MOV (RO)+,R1 ; FROM

4led 032746 012002 Mov (RO)+,R2 i NUMBER
4165 032750 012003 MOV (RO)+ R3 ;DATA
4166 032752 010321 18 MOV R3, (R1)+ HOVE DRTR
4167 032754 005302 DEC R2 ; COUNT
4168 03275 001375 BNE 1% :BRANCH IF NOT COMPLETE
:i%g 032766 G00200 RTS RO ;RETURN TO MRIN PROGRAM

4171
4172
4123
4174

417¢S

4176 : THIS IS A SUBROUTINE TO FILL SAVED REGISTER LOCATICON
4177 ;WITH GIVEN VALJE
4178 ;CALL IS
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4i79
4180

0327?0

03301y

10-NOV-77 11:20
10-NOV=77

LO8

END OF PASS ROUTINE

FILLRE:

JSR
RHXX
D

RO, IsFILLRE

13:16 PAGE 102

;REGISTER NARME
:DATA

(RO)+,R1
(R0)+ RB
sRHWC| R
gg SROERE(RI)

’

;SDDRESS OF ADDRESS OF REGISTER

;OFSET
iDATA IS MOVED IN
:RETURN TO MAIN PROGRAM

SEG 0lce
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CZRJJB.P1I 10-NOV-77 11:20 END OF PRSS ROUTINE SEG 0103

4193 : THIS §uanourxns SETS UP FOR SEARCH
$194 ;CALL IS

4195 : JSR RO, 9#SRCH R

4] : sCYLIN

413? :.BYTE 8 EgEt*OB
:;gg S BYTE T : TRACK

4200 033016 012077 147170 SRCH: MOV (RO)+, 3RHCA :SET DESIRED CYLINDER ADDRESS
4201 033022 012077 147156 MOV (RO)+' JRHDST :SET DESIRED SECTOR/TRACK ADDRESS
4202 033026 013777 002334 147144 MOV I8SERLH, 9RHCS! ;GET READY FOR SEARCH
4203 :WITH 30 IN RHCSI
4294 033034 000200 RTS RO
4205
4206
4207
4208
4209

4212 : THIS SUBROUTINE SETS UP FOR SEEK COMMANDS

4213 :CALL IS
4214 : JSR RO, 38SEEKCY

421s : o ; CYL INDER

4218 033036 012077 147150 SEEKCY: MOV (RO)+, JRHCA s SEY oesxnso CYL INDER ADDRESS
4219 033042 013777 002352 147130 MOV 98SEELOM, IRHCS1 nov 4 INTO RHCSI
4220 03305C 00020C RTS RO RETURN TO MAIN PROGRAM
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CZRI3B. P11 10-NOV-77 11:20 ENDOF PRSS ROUTINE SEG 0104

ya2l
4222 s THIS SUBROUTINE SETS UP FOR OFFSET COMMANDS
4223 ICALL IS
Yyo24 : JSR RO, 38OFSET
:ggg : 0 ;MICRO INCHES OFFSET

4227 033052 052077 147132 OFSET: BIS (RO)+, 9RHOF ;SET OFFS r REGISTER
4p28 033056 013777 002354 147114 MOV J80FSETC, JRHCS1 :MOVIY INTO 51
3553 033064 000200 RTS RO ;RETURN TO nnxn PROGRAM

4231
4232 033066 013701 002200 CLDISK: MOV d8RHCS1,R1 :R1 WILL BE CONTROL AND STATUSI
4233 0330672 013702 002176 MOV S8RHCS2 ) R2 ‘R2 WILL BE CONTROL AND STATUS2
4234 033076 013703 002222 MOV 98RHDSI | R3 :R3 WILL BE DISK STATUS REGISTERI
3532 033102 013704 002202 MOV 8RHER] | RY ‘RY WILL BE ERROR REGISTER sl

4237 033106 012712 000040 MOV $CLR, aR2 :CLERR_ALL REG.
4238 033112 013712 004616 MOV JsUNIT, 9R2 :REINSTATE UNIT NO.
4239 (033116 005011 CLR JR1 *CLEAR FUNCTION BITS
4240 033120 000207 RTS PC
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10-NOV-77 11:20

03312e

033144

033146
033152
033160

033162
033164
033170

033174
033176
033202

033222

033224

033226
033e3e

0006000

011637

011637
162737
011346

011146
042716
022726

001403
011137
104062

Q42716

104061

000207

062716
nO02G7

033122
000004

000100

033122
000004

173577
004200

goilee

102000
010700

golilze

000006

033122

0331ee

END OF PASS ROUTINE SEG CI0S

; THIS CHECKS DEVICE RVAILABLE (DVA) AND READY (RDY) IN RHCSI
:AND CHECKS MEDIUM ON LINE (MOL), OEVICE PRESENT (DPR}, DEVICE READY (DRY) IN RHOSI

;1T MAY CHECK VOLUME VALID (VV) IN RHDS1, DEPENDING ON ENTRY POINT

PCIJSR: O :PC OF JSR

CHECK: MOV (SP), 3WPCJISR :SAVE PC OF JSR+Y
suB s, bPCJSR :GET PC OF JSR
MOV RS, -(SP) :GET RHDS1
BIS vV’ (SP) :DONT CHECK vv BIT
BR cHELKE :GOTO COMMON CHECK ROUTINE

CHECKT: MOV (SP), 38PCJISR :SAVE PC OF JSR+4
suB #4, JEPCISR :GET PC OF JSR
MOV R3,-(SP) :GET RHDS! & DO VV CHECK AT 3%

CHECKC: MOV 3R1,- (SP) :GET CS1
BIC 8173577, (SP) :CLEAR UNWANTED BITS
CMP #OVRIRDY, (SP)+ ;RHCS] SHOULD HAVE DEVICE AVAILABLE

:AND BE READY

BEQ 3s : H IF GOOD
MOV 3R1, 3#SBDADR ‘BAD DATA REGISTER (RHCS1)
ERROR b2 'RHCS1 DID NOT HAVE DEVICE

;nvnanaLs RIGHT AT THE START
SALL OTHER BITS SHOULD BE O

3%: BIC SATA!LBT, (SP) :CLEAR UNWANTED BITS
CMP sMoL i OPRIDRYIvv,ISP)+ ;RHDS] SHOULD HAVE THESE SET
BEQ 78 :BRANCH IF GOOD
MOV JR3, a8SBDADR :BRD DATR IN REGISTER (RHDSI)
ERROR bl {RHDS1 HAS SOME BITS OTH

THAN MOL,. DRY, DPR,VV SET
‘aLL OTHER BITS SHOULD BE O

RTS PC 'RETURN TO TEST AND HALT

7%: apo 85, (5F) :ADJUST STACK TO JUMP OVER HALT IN TEST
RTS PC 'RETURN T0O TEST AND CONTINUE
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RPON/S.'6 FCTNL CTRLR2 MARCY1l 30(1046)

P11

033264

033266

e
033314

10-NOV-77 11:20

00s077

000002

033324
Q4564
Ou562

10-NOV=?77
END OF PASS ROUTINE

;#THIS ISA
!%NTH RE STER TRBLE TO ANY LOCATION

l

'

O
’
'

0

RO,

Z
—
<
m

COS
13:16 PRGE 106

SUBROUTINE TQ SRVE REGISTERS

OOSRVER
ROM
0

NUHBER OF WORDS SAVED
!F MUST ALWAYS BE RHCS
:#T MUST ALWRYS BE SRVRE

SAVER:

1%: MOV

'FROH
TO

! NUMBER
R2)+ ggxg REGISTER CONTENTS

:BRANCH IF NOT DONE

:WHEN AN EVENT 1S T0 BE TIMED THE RPO4 VECTORS TO “TIME 1°
PRIOR%TY OF PROCESS OR ISM
; PRIOR TY OF TRARP MUST BE 6
PRIORITY OF RPOM INTERRUPTS IS 7

TIMELl: CLR
MOV

TIME2: MOV
MOV
RT]

TH

A

B
TA

TC

8PC
apPC
RH
RH

LCSR :STOP THE CLOCK
LCTR, asWAITTM SGET TIME ON CLOCK
c¢, br*nncc ¢ETcunnenr CYLINDER
LA AuFINALA K AHEAD

RETURN T0 WAIT P OR WRIT.T

TH S ISRIgQIT LOOP WHEN AN EVENT IS TO BE TIMED

SOLUTE REGISTER RDDRESS
T WAITED FOR
ME ALLOWED GIVEN IN 10 MICROSEC
LERANCE PLUS-MINUS IN 10 MICROSEC

SEG 0108
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CZRIJB. P11 10-NOV-77 11:20 END OF PRSS ROUTINE SEG 0107

4339 sR1-WILL HAVE TIME ALLOWED IN 10 MICRO SECONDS
4340 iR2-WILL HAVE TOLERQNCE PLUS/MINUS IN 10 MICRO SECON
434} 'MINIMUM TIME THAT CRN BE MEASURED IS ABOUT 12 MICRO SECONDS
:g:g 'FOR THE SLOWEST PROCESSOR

4344 (033316 000000 WAITPC: O s WAT PC

4345 (33320 000000 WAITRE: O :WAIT ON REGISTER ADDRESS
4346 033322 000000 WARITBT: O ‘WAIT ON BIT
4347 033324 000000 WAITTM: O iWAITED TIME
4348 033326 005037 033324 WAIT.P: CLR JBURITTM :CLERR WRITED TIME
4349 033332 005077 146710 CLR SPCLBUF ;CLERR COUNT SET BUFFER
4350 03333 012777 000021 146700 MOV 8GO'BITH dPCLCSR :COUNT UP, 100 KHZ, START CLOCK
4351 033354 016600 000010 MOV 10(SP) . RO :RO HARS ADORESS OF NEXT LOCATION
4352 033360 010037 033316 MOV RO, AMWAI TPC NOW WAITPC HRS WAT PC + 2
4353 033364 162737 000002 033316 cuB 82’ JsAITPC JWAT PC IS IN WAITPC
4354 033372 013037 033320 MOV S(RO)+, 8WAITRE :WAIT ON REGISTER ADDRESS
4355 (033376 012037 033322 MOV (RO)+,88WAITBT :WAIT ON BIT
4356 033402 012001 MOV (RO)+.RI iR1HAS TIME IN 10 MSEC
4357 033404 012002 MOV (RO)+.R2 :R2 HAS TOLERANCE IN 10 MSEC
:ggg 033406 010066 000010 MOV RO, 10%sP) 'RESTORE RETURN ON STACK

332? . %THIS SECTION WAITS FOR BIT, THROUGH TWO COUNT DOWNS

4362 033412 013703 033564 MOV J8TIMCNT,R3 :R3 ISA TEMPORARY COUNTER
4363 033416 033777 033322 177674 1%: BIT OSWAITBT WAITRE' ;1S REQUIRED BIT THERE
4364 033424 001025 BNE 4s éRANCH IF YES
4365 033426 005303 DEC R3 :COUNT IF REQUIRED BIT NOT THERE
43e6 033430 001372 BNE 18

4367 033432 013703 033564 MOV J¥TIMCNT,R3 : TEMPORARY COUNTER
4368 033436 033777 033322 177654 2%: BIT JBURIT er JWARITRE : IS REQUIRED BIT THERE
4369 033444 001015 BNE 4§ énnnc IF YES
4370 033446 005303 DEC R3 :COUNT IF REQUIRED BIT NOT THERE
4371 033450 001372 BNE 28
4372 033482 017737 177642 001126 MOV JWAITRE, 3#SBDDAT :REGISTER CONTENTS FOR TYPEOUT
4373 033460 032777 000100 146512 BIT 81E, JRHEST ,bzo ANY INTERRUPT OCCUR
4374 033466 001402 BEQ 3s :BRANCH IF YES
4375 (033470 104001 ERROR 1 RPO DID NOT INTERRUPT
4376 033472 000427 BR 73 LouT
4377 033474 104002 3%: ERROR 2 Rpoq%NT?RRUPTED BUT WAITED
4378 OCCUR
4379 svzn RFTER TWO COUNT DOWNS
4380 SFROM 177777 10 O
3§Sé 033476 5O042S BR 7s jouT

4383 ¥NOW TIME AND TOLERANCE WILL BE CHECKED
4384 033500 017737 177614 001126 4§: kov JWAITRE , a#SBDODAT ;REGISTER CONTENTS FOR TYPEGUT
4385 033506 032777 000100 146464 BIT 81E, aRALS] 01 ANY INTERRUPT OCCUR
4386 033514 00IN02 BEQ 5§ :BRANCH IF YES
4387 033tle 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 79 ; OuT
439] 033822 160201 c§: SUB R2,R! !R1 NOW HRS LOWER anrr OF TIME
4392 033834 023701 033324 CMF ISUAITTM,R] !FOR GOOD RESULTS, WAITTM
4393 :MUST BE GRERTER bR EQUAL
4394 i TORI
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4395
4396
4397

4398
4399
4400
4401
4402

4403
Y404

P11

033530
033532

033534

033536
033540
033542

033546
033550

033552
033562

033564
033566

033570

033574

033624

033630
033634
033642
033644

033646
033650
033654
033662
033e6e4
23ttt

10-NOV-77 11:20

103002
104004

000406

060202
060201
020137

103001
104004

000002

033324

000004

0
03332e

000004

0333186

177456

17743¢€

EOQS
10-NOV-?7 13:16 PRGE

ND OF PRSS ROUTINE
108

; BRANCH IF GOOD
!BIT DID OCCUR BUT TIME
TQ#EN IS BELOW LOWER LIMIT

: DOUBLE TOLERANCE
Rl NOW HAS UPPER LIMIT OF TIME
*FOR_GOOD RESULTS, WAITTM
:MUST BE LESS OR EQUAL TO Rl
'BRANCH IF GOOD
'BIT DID OCCUR BUT TIME TAKEN
'15 ABOVE UPPER LIMIT

;RETURN TO MARIN TEST

; COUNT FOR WRIT LOOP
:COUNT FOR INTERRUPT WRIT (11,70 CPU}

:RO_HAS ADDRESS OF NEXT LOCATION
TWAT PC +2 IS INWAITPC
:WAT PC IS IN ., .ITPC
JWRIT ON Rscxsren ADDRESS
TWAIT ON BIT
:DUMP NEXT TWO WORDS-TA, TO
'RESTORE RETURN ON STACK

:R3 HAS TEMPORARY COUNT
1s REQUIRED BIT THERE ?
6HECK FOR THE INTERR
:COUNT IF REQUIRED BIT NOT THERE

;SECOND COUNT DOWN_FROM 177777
IS REQUIRED BIT THE £
CHECK FOR INTERRUP
:COUNT IF REQUIRED BIT NOT THERE

BHIS 6%
ERROR 4

BR 7% :

6%: ADD R2,R2
ADD R2.R!
CMP RI, J#WAITTM

BHIS 73
ERROR Y

79:
RTI

s THIS IS A WAIT LOOP WHEN NO P-CLOCK IS AVAILABLE
'NO TIMING IS DONE
:CALL IS
: WAT
: A ,QBSOLUTE REGISTER RDDRESS
: B :BIT WAITED FOR
; TA ; TIME-NOT USED HERE
; T0 TIME-NOT USED HERE
:R3-IS A TEMPORARY COUNTER

TIMCNY: 177777
RPTCTR: 25

WARIT.T:

MOV 4(SP),RO
MOV RO, I#WAITPC
suB 22 JWWAITPC
MOV d(R0O)+, IWWAITRE
MOV (RO)+, 98WAITBT
CMP (RO)+' (RO)+

MOV RO, 4(5P)

;#THIS HAS THE TWO COUNT DOWNS FROM 177777

MOV J8TIMCNT,R3

18: BIT ISWAITBTAWAITRE'
BNE 4$
DEC R3
BNE 18
MOY JUTIMCNT,R3

2%: BIT JSWAITBT JWAITRE'
BNE 49
DEC R3
BNE 2%

SEG 0108
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10-NOV-77 11:20 ECZRJJB.

4451
4y52
4453
Y48y

4455
4456
4457
4458
4459
4460
H4461
4462
4463
4464

P11

033670
033676
033704

033706

033710

033712

033714

033716
033722
033724

033726
033734
033736
033744

033746

033750
033754

017737
032777
001402

104001

000417

104002

000415

104003

000400

slaluls]er]

1774924 001126
C0010C 146274

033S66

000100 146244

177356 001126

33:

S8

ND OF PRSS ROUTINE

MOV SWAITRE, 28SBDDAT Rscxsrsn CONTENTS FOR TYPEOUT
BIT s1E, IRHES] ;010 ANY INTERRUPT OCCUR ?
BEQ 33 ennncu IF YES

ERROR 1 sRPO4Y DID NOT INTERRUPT
:BIT DID NOT OCCUR

BR 5§ U G )

ERROR 2 :RPO4 INTERRUPTED BUT
!WAITED ON BIT DID NOT_OCCUR
'EVEN AFTER TWO COUNT DOWNS
'FROM 177777 10 O

BR 5§ POUT —=mmmmcemcemmmemeseeemmmmm—me >

;#BIT DID SET SO CHECK IF INTERRUPT OCCURRED

; #THE AMOUNT OF TIME ALLOWED CAN BE CHANGED BY ALTERING LOCATION
; #”RPTCTRTM RBOVE

MOV J8RPTCTR,R3 :LOAD COUNTER WITH COUNT
DEC R3 :COUNT DOWN ONE
BNE 68 :D0 AGAIN IF NOT ZERO YET

BIT 8]E, IRHCSI ;DID ANY INTERRUPT OCCUR 7
BEQ S§ : BRANCH YES
MOV JWAITRE, 38SBODAT’ REGISTER CONTENTS FOR TYPEOUT
ERROR 3 : INTERRUPT DID NOT OCCUR

"EVEN RFTER ONE BNE OF
:THE WARITED ON BIT OCCURING

BR Sg JOUT mmmmmmm e e e >

RTI :RETURN TO MAIN TEST

SEG 0109
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4486
4487
4488
4489
4430
449]
4432

4493
4494
4495
4496
4497
4438
44939
4500
4501

4s02
4503

4504

033756

034C20

034022
034032
034034
034036
034040

034062

€
1

GO9S
.6 FCTNL CTRLR2 MACYIl 30(1046) 10-NOV-77 13:16 PAGE 110
0-NOV-77 11:20 EN

300200

000200

coc217e

0o4sl1e

pg4s1ie

D OF PASS ROUTINE

; THIS CHANGES REGISTER SAVED VALUE
;CALL IS

; JSR RO, 98CHREG
: R :REGISTER TO BE CHANGED
: N !NUMBER OF BITS TO BE CHANGED
: NEN ;NEN VALUE OF BIT MUST BE O ORI
; POSITION OF BIT TO BE CHANGED
*NEW nNo P WILL BE REPEATED N NUMBER OF TIMES

CHREG:
MOV (RO)+,R1 :R1 HAS RDDRESS OF
MOV (RO)+ R2 ‘R2 HAS NUMBER OF CHA
SuB #RHWC 'R ‘RI HAS OFSET OF REQUIRED REGISTER

18: 75T (ROY+' ;1 A BIC OR A BIS TO BE DONE
BEQ 2% :BRANCH IF A BIC IS REGUIRED
BIS (RO)+,SAVERE(R1)' ;SET REQUIRED BIT
BR 33 éRANCH TO DECREMENT COUNT

2%: BIC (RO)+,SAVERE (R1)’ : CLEAR REQUIRED BIT
38: DEC Re s DECREMENT NUMBER OF CHANGES

BNE 15 'BRANCH IF NOT COMPLETE
RTS RO :RETURN TO MAIN PROGRAM

;THIS FILLS A BLOCK WITH INCREMENTAL DATA
;CRALL IS
; JSR RO, IFILL
; F ; FROM
; N *NUMBER OF WORDS
; S :STARTING VALUE OF DATA
; 1 *INCREMENT DATA BY

FILL: R

MOV (RQ)+,R1L :R1 HAS RDDRESS WHERE DATA IS T3 GO
MOV (RO)+.R2 'R2 HRS NUMBER OF WORDS TO BE FILLED
MOV (RO)+.R3 :STARTING VALUE OF DATA
MOV (RO)+,R4 RH HRS INCREMENT

#NOW DATA WILL BE FILLED

18: MoV R3, (R1)+ ;FILL DATA
ADD R4Y.R3 GET NEXT VALUE OF DATA
DEC R2 ' DECREMENT COUNT
BNE 18 :BRANCH IF ALL NOT DONE
RTS RO 'RETURN TO MAIN PROGRAM

THIS 1S R SUBROUTINE TO COMPARE REGISTERS
GOOD DATA IS ALREADY SAVED IN 'SAVERE®

QDDRE%S OF REGISTER

SEG 0110
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1592
4544

18ig
4548
4549
4550

~<E81]

034064
034076
034100
034102
034104
034106

034110
Q34114
034lee

034126
034132
034134
034136
p34142
Q34146
034154

D34156
034160
034164
034170
034174

Q34176
034200

Q34202
034214

O34z le

10-NOV-77 11:20

0
0
 
0
0
0
0
0

4137
4237

6537H
»
a
—
c
x
u
g

n [ n n

0
0
0
0
0
0

005303
0313%e

00C200
2300C

035010
004537
177?76

000002

00liey
00lles
002172

144754

177177
000200

002301

004500

10-NOV-?77 13:16 PRGE 111

END OF PRSS ROUTINE

TEST?QTQ IS IN THE REGISTERS

JSR RO, 98COMREG

N FORE
RACETTM
RG HRN FOR GOOD COMPQRISON

ON RETURN WITH ERROR ’'S$GDDART’ HhS GOOD DARTAR, 'SBDODRT’ HAS BRD DATA
: "REGADR’ HAS REGISTER ADDRESS

e
v
e
r
e
s
 
a
s
 
w
e

QBBSEQ 8F RDDRESS TEST DATA

COMREG:
MOV (RO)+,R1 :R1 HAS ADDRESS OF GOOD DATA
MOV (RO)+ . R2 :R2 HAS RDDRESS OF ADDRESS OF TEST DATA
MOV (RO)+.R3 iR3 HAS NUMBER OFWORDS
MOV (RO)+ RY R4 HARS RETURN FOR ERROR
MOV (RO), RO :RO HRS RETURN ON NO ERROR
%NOW SAVE thxsrsas
YR PC, 38PUTREG SAVE REGISTERS
QSVB a: n% RE+2S, asnsixnnx HPP;RBYTE OF RHAS SAME

#NOW conpnhss WILL MADE
18: ADD RS s INCREMENT TO INDEX

CMP (Rl)+ (R2)+ 'COMPARE REGISTER CONTENTS
BEQ 2s "BRANCH IF GOOD
MOV -(R1),3#8GDDAT :SAVE GOOD DATA
MOV -(R2) J#SBODAT :SAVE BAD DATA
MOV RHNC(#S) SSREGADR SAVE RADDRESS OF FAILING REGISTER
JSR PC, 9RY ;s RETURN ?o MAIN PROGRAM

:TO PRINT ERROR
CMP (R1)+, (R2)+ 'UNDC -(R1) AND -(R2) FOR ERRORS
MOV JSWR, Z(SP) SGET SWITCH SETTING
BIC #1C600, (SP) KEEP on#vsuxrcn 7 nwo 8
CMP #SWO7, ISP)+ 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§ : LWOPD O :TEMP STORRGE

SEG 0111
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JJ8

4582
4583

AL

034220
p34222
g34e22

03500¢e

000000

005037
012737

10-NOV-77 11:20

177776
177777
0Q4504

ool110

001ee3

000002
0011086

001110
001106

g0217e
G0zesH4
0coce2

040742

D OF PRSS ROUTINE

;HERE ISA DETAILED EXPLRINATION OF HOW THE LOOP ON ERROR WORKS.
iON HITTING AN ERROR IF THE LOOP ON ERROR SWITCH IS§ HE
;PROGRAM GOES BACK - USUALLY BRCK TO THE BEGINNING OF TQE TEST.
;WHEN THIS OPERATOR SELECTQBLE SCOPE LOOP IS USED THEN THE POINT
; THE PROGRAM GOES BACK 1O CAN BE CHANGED.
: THE RESTRXCTIONS TO_THE POINT WHERE THE PROGRAM CAN GO ARE: -
il1. IT MUST BE WITHIN THE TEST UNDER CONSIDERATION
;2. LOOP _ON ERROR SWITCH MUSTBE _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 TO THE SELECTED POINT WHEN IT
COHES TO THE END OF THE TEST UNDER CONSIDERATION.

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

TESTAD: O ;FIRST ADDRESS OF TEST
OPERSEL:

CLR PS :MAKE PROCESSOR STATUS ZERO
MOV JsPRITEM :CLEAR PREVIOUS ITEM NUMBER
¢$gor OITSTNM -(SP) csregsnov T0 TYPE TEST
¢$goc JeSLPERR,-(SP) :GET RERDY TO TYPE LOOP BACK PC

TYPE ,SCRLF
RDOCT
ADD 82, (SP) ;GET LPADR
oV (SP)+, 3uSLPARDR

RDOCT
MOV (SP)+ J8SLPERR ;GET LPERR
MGV JuSLPADR, - (SP)
RTI

; #THIS SAVES THE CONTENTS OF ALL HARDWARE _REGISTERS
:#IN MEMORY LOCATIONS TAGED FROM “WC* TO “EC2"
:#THIS 1S DONE SO THAT COMPARES ARE DONE WITH SAVEDLOCATIONS
:¥AND NOT THE REGISTERS THEMSELVES. THIS WILL MAKE
:#ERROR PRINTOUTS FOR GOOD AND BAD DARTR nLunvs DIFFRENT

PUTREG:
MOV SRHWC , RO :STARTING RDDRESS OF REGISTERS
MOV suC, Rl : STARTING ADDRESS OF SAVING LOCATIONS
MOY sRHAC-RHWC+2/2 R NUMBER OF REG. INTO R2

SEG 0112
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4638 035032 013021 108: MOV @(ROI+, (R1)+ ; SAVE HARDWARE REG.
4639 035034 005302 DEC Re
4640 035036 001375 BNE 109
4641 035046 000207 RTS PC
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4643
4e4Y
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4646
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0350S0
035054
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035074
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145136
14Sla4
145106
145104
004616

145074
145102

145066

004502

KOS
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END OF PARSS ROUTINE

: THIS 1S A DATA COMMAND SETUP SUBROUTINE
i THE CRLL éS
: Js RO, 2#RUN
: C : CYL INDER
:.BYTE S sscron
SBYTE T TRACK
: -W uoao COUNT
: 8 :BUS RDD
: BRI :BUS ADDRESS INHIBIT
: FMT22'ECI'HCI iFMY22=1 =16 BIT WORDS
: jECI = ECC CORRECTION INHIBIT
: ‘HCI= HEADER COMPARE INHIBIT
: COM ! COMMAND ADDRESS
RUN: MOV (RO)+, dRHCA :CYLINDER

MOV (RO)+, JRHDST ! DESIRED SECTOR/TRRCK
MOV (RO)+ ., 9RHWC :WORD COUN
MOV (RO)+’ JRHBA ; BUS noonsss
MOV JnUNIY -(sp) :GET UNIT NO
BIS (RO)+, tLSP) :SET _BUS ADDRESS INWIBIT
MOV (SP)+, aRHCS2 'UNIT NO AND BRI TO RHCS2
MOV (RO)+. ARHOF 'FORMAT, ECC INHIBIT, HEADER

:COMPARE, IF THERE
MOV d(RO)+,IRHCS! ;COMMAND' IN RHCS1
RTS RO 'RETURN TO MARIN PROGRAM

;THIS 1SA SUBROUTINE TO COMPARE TWO BLOCKS IN MEMORY
'R1 HRS GOOD DATR BUFFER RDDRESS
‘R2 HAS TEST DATA BUFFER RDDRESS
:RS HAS ADDRESS OF RETURN ON ERROR
‘R3 HAS NUMBER OF WORDS TO BE COMPARED
:R4 HAS ONE MORE THRN NUMBER OF NORDS TO BE COMPARED
CQLL IS

e
r
e
a
s
m
s

e
t
 
e
 
e

COMPAR:

18:

JSR RO, 38COMPAR
G ADDRESS OF cooo onrn
T :ADDRESS OF TEST DAT
N :NUMBER OF WORDS TO ae COMPARED
RE :RETURN ON ERROR
RG :RETURN ON NO ERROR

MOV (RO)+,R1 : ADDRESS OF GOOD DATA BUFFER
MOV (RO)+.R2 :ADDRESS OF TEST DATA BUFFER
MOV (RO)+.R3 :NO OF WORDS TO BE COMPARED
MOV (RO)+ RS :RETURN ON ERROR
MOV (RO), RO :RETURN ON NO ERROR
?gg ga,nfl INO OF WORDS TO BE COMPARED

MOV RY, 3SERWORD :FOR ERROR WORDNO
CMP (R1)+, (R2)+ :COMPARE GOOD WITH TEST DATA
BEQ 2% :BRANCH IF GOOD

SEC 0114



LOS
CoRJIJIBO. RPOM-S5.6 FCTNL CTRLR2 MACYL1! 30(1046) 10-NOV-77 13:16 PRGE 115
C2RIJB.P11 10-NOV-77 11:20 END OF PRSS ROUTINE SEG 0118

4698 035154 014137 001124 MOV -(R1),3%8GDOAT ;G0O0D DATA
4699 035160 014237 00l1lee MOV -(R2).98$BDOAT ;BAD DATA
4~00 035164 160337 004502 SUB Ra,aoERuono :ERROR WORD NO.
4701 035170 004715 JSR PC RS :RETURN Y0 PRINT ERROR
4702 035172 022122 CMP (R1)+, (R)+ ;UNDO -(RI) AND -(R2) FOR ERRORS
4703 036174 017746 14374C MOV JSWR, - (SP) 'GET SWITCH ssrrxnc
4704 035200 042716 177177 BIC s1C600, (SP) KEEP ONLY SWITCH7 AND 8
4705 035 022726 000200 CMP #5107, LSP) + 1S7 SET AND 8 RESET
47 035210 001402 BEQ 3% annucu OUT IF YES
4707 035212 005303 2%: DEC R3 i COUNT
4~08 035214 001353 BNE 18 :BRANCH IF ALL NOT DEVICE
4709 035216 3%:
4710 035230 D0OC20C RTS RO .RETURN TO MRIN PROGRAM
4711 s % THIS ROUTINE WILL ALLOW YHE CHANGE OF THE BRSE
321% i~ ADDRESS FROM 176700 TO ANY TYPED VALUE

4T14 035232 BASECH:
4715 (035312 013746 002200 MOV 9BRHCS1,-(SP) ;GET RERDY TO TYPE OLD BASE
4716 035316 104402 TYPOC
4717 035400 004737 037334 JSR PC, 38STKINT s INITIARLIZE THE TTY KEYBORRD
4718 035404 104412 RDOCT
4719 036406 012700 002170 MOV oRHoa RO :GET STARTING ARDDRESS OF REGISTERS
4720 035412 012701 000026 MOV Rl 'NUMBER OF REGISTERS
4721 03S416 012737 036222 000004 MOV onortno 4 :SET UP TRAP CATCHER FOR TEST
4722 035424 021637 002200 CMP JSP, 38RACS1 :NEW RDDRESS
4723 035430 001407 BEQ 18 :NO, JUST OLD ONE RETYPED
4724 035432 005776 000000 TST J0(SP :D0’ THE RDDRESS ACCESS
4728 036436 163716 002200 SuB aunucsx Jsp :GET THE nooacss OFFSET
4726 035442 061620 2s: ADD 0}+ :AND PLUG IT IN
4727 035444 005301 DEC Rl ;ONE LESS REGISTER TO DO
4728 035446 001375 BNE 2s :BUT WE'RE NOT DONE YET!
4729 035450 18:

4730 035514 013746 002166 MOV J8RPVEC,-(SP) ;GET RERDY TO TYPE OLD VECTOR ADDRESS
4731 03S 104402 TYPOC
4732 035626 104412 RDOCT
4733 0356 012637 002166 MOV (SP)+ 98RPVEC ;SETUP VECTOR RDDRESS
4734 035700 013746 002200 MOV JBRHCS], - (SP)
4735 035704 104402 TYPOC
47 035752 013796 002166 MOV IMRPVEC,- (SP)
4737 035756 104402 TYPOC
4738 036176 012746 00020C MOV 8RR,- (SP)
4739 036202 104402 TYPOC
4740 036216 000137 004710 MNP J¥BEGIN :D0 IT OVER AGARIN
4741 036222 RDTIMO:
4742 036300 022626 CMP (SP)+, (SP)+ :RESTORE STACK
4743 036302 000137 035232 JMP J8BARSECH :AND DO THE QUERY AGARIN!



MO9S
C2RJJBO, RPOM.S.b FCTNL CTRLR2 MACYIl 30(1046) 10-NOV-77 13:16 PRGE 116
CZRIIB.A11 10-NOV-77 11:20 END OF PASS ROUTINE SEG 0116

4795 036306 RPVECT:

ae o33e 3738 306 143572 o WRPVECT, SRPVEC ;YPE EEOMRGERPOY VECTOR474 : 4357 v ' ' ¢u‘;:g B3ed8t BASRAE 9% 14357 RV AN N T
47s0



CZRJJBO, RPO4.S5-6 FCTNL CTRLR2
CZRIIB. P11 10-NOV-77 11:20

4751
4782
47583

NOS
MARCY1l 30(1046) _10-NOV-77_ 13:16 PAGE 117

SYSMAC LIBRARY ROUTINES

.SBTTL SYSMAC LIBRARY ROUTINES

SEQ 0117



¢
ce

RIJBO, RPO4-S.6 FCTNL CTRLR2 MACY1l 30(10
RIIB.P11 10-NOV-77 11:20 TTYy

4754

46) 10-NOV-77
INPUT ROUTINE

B10
13:16 PAGE 118

;FROM THE TTY

SEG ~
- 1



CZRJJBO, RPO4.S.6 FCTNL CTRLR2 MACY1l 30(1046)
CZrIJB.P11

475S
4756
475?
4758
4789
4?7260
4761
47be
4763
4764
476S
4766
4767
4768
47269
4770
4771 0ON0742
4772

4773 0O4074M
Y477 07
4775 040754
4776 040760
4?77 0z
4778 0ON40764
4779
4780 040770
4781 0OM170C
4782

4783 Q41704
4784 OM1704
4785 041710
4786 041712
4787 DOM1714
4788 041720
4789
4790 Q41722
4791
4792 041726
4793 041730
4794 0OM1732
4795 Q41734
4796 041736
4797 QON1740
4798 D41742
4799 Q41746
4800 0OM1782
4801 0OM1754
4802 041756
4803 Q41760
4804 D41764
4805 041770
4806 041772
4807 0417724

4808 041776
<803 042002
4EiC 042008

10-NOV-77 11:20

000000

017746
Q42716

104401
010046
005000
153700
001004

013746

104402

012037
DO140Y4

o40742

001223

001lle

10-NOV-77
ERROR HANDLER ROUTIN

Cl0
é3:16 PAGE 119

HH RERERERBERRRRBRRRREBEERRRRRRRERRERAERRRERRERAERREEERERRERRRRRR SR ER

.SBTTL ERROR MESSAGE TYPEOUT ROUTINE

ARSRR e S
: #AND REPORTS THE APPROPRIATE INFORMATION CONCERNING THE ERFOR.

c F THE SERRTYP SUBROUTINE FROM SYSMAC.
,lNXTH ONLY M
#FIRST IF SW

; #ALL REGISTE
,*SECOND IF T
; #RAS THe PREV
:#AND NOT THE

PRITEM: O

SERRTYP: MOV
BIC
CcMP
BNE
BR

19: JIMP

es:
CLR

TYPERR:
TYPE
MOV
CLR

BISB
BNE

MOV

TYPOC

BR
13: DEC

ASL
ASL
ASL
RADD
CcHMP
BNE
cMP
BR

138: MOV
MOV
BEQ
TYPE

cs: . WORD
TYPE

38: MOV
BEQ

HEEOBB?ETE" (?&6%"?) T0 DETERMINE WHICH
INS HE “ERROR TRBLETM (SERRTB.,

6 1 T AND SWITCH B8 RESET THEN
NTEN S HILL BE TYPED BEFOR REPORTING THE ERROR

HRS THE SAME ITEM NUMBER
RROR THEN ONLY THE DQTQ WILL BE TYPED

H
0
gUR ENT ERROR

ROR MESSAGE AND

JSWR, - (SP)
s+Cs00, (S5P)
oiuos lsP)y+

2s
d8TYPERR

J#PRITEM

SCRLF
hg -(SP)

a;sxrsns RO

SERRPC, -(SP)

10%
RO
RO
RO
RQ
#SERRTB, RO
Rogacpnirsn
3
(R0)+ (RO:+

R JBPRITEM
80) %

0
SCRLF
éRO)# 4g

HERDER

;PREVIOUS ITEM NO. LOCARTION

GETSHITCH SETTING
Y SWITCH 8 AND &

(1S B SET AND 8 RESET
:IF NOT BRANC
:BRANCH _IF SH 6 1S SET AND 8 RESET
;JUMP_IF SW B IS SET
‘OR IF SW B IS RESET AND SW & IS RESET

;CLEAR PREVIOUS ERROR ITEM

-ggflgRIGGE RETURN" & “LINE FEEDTM

;PICKUP THE ITEM INDEX

IF ITEM NUMBER xs ZERO, JuUST
TYPE THE PC OF THE ERROR
snvs SERRPC FOR TYPEOUT
:ERROR ADDRESS
!GO0 TYPE--OCTAL RSCII(ALL DIGITS)
iGET OUT
;ADJUST 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

AVE NEW ERROR ITEM
ICKUP “ERROR MESSAGETM POINTER

SKIP TYPEQUT IF NO POINTER
TYPE THE “ERROR MESSAGE"TM
: “ERROR MESSAGE” POINTER GOES HERE
:”CARRIAGE RETURN" 8 “LINE FEED’
;PICKUP “DARTA HERDERTM POINTER
:SKIP TYPEOUT IF O

SEG 0119



D10
CoRJJBO, RPOM S-6 FCTNL CTRLR2 MACYL1l 30(1046) 10-NOV-77 13:16_ PRGE 120
SZRIIB.P1IL 10-NOV-77 11:20 ERROR MESSAGE TYPEOUT ROUTINE SEG 0120

4811 042010 104401 TYPE ; TYPE THE "DATA HEADER"
4gl2 042012 000000 ys: LWORD O :*DATA HEADER” POINTER GOES HERE
4813 8358§3 04401 001223 TYPE SCRLF -"snanaacs RETURNTM & "LINE FEED”
4814 10146 5§ MOV R1,-(SF) 1
4815 (042022 012001 MOV (RO +,RI 'PICKUP "DATA TABLE" POINTER
4816 001415 BEQ 93 :BR IF NO DATA TO BE TYPED
4817 012000 MOV (RO)+,RO ;PICKUP “DATRA FORMAT* POINTER
4818 042030 105720 63: TSTB (RO)+' :»0CTALTM OR “DECIMAL"”
4819 042032 001003 BNE 4 | :BR IF DECIMAL
4820 (42034 013146 MOV d(R1)+,-(SP) :SAVE @(RI)+ FOR TYPEOUT
4821 042036 104402 TYPOC :GO TYPE--OCTAL ASCII(ALL DIGITS)
4822 042040 000402 BR 83
4823 042042 78:

4824 042042 013146 MOV d(R1)+,-(SP) :SAVE @(R1)+ FOR TYPEOUT
4825 042044 10440S TYPDS :GO TYPE--DECIMAL ASCII WITH SIGN
4826 042046 005711 8%: 15T (R1 : 1S THERE ANOTHER NUMBER?
4827 042050 001403 BEQ 9s 'BR _IF NO
4828 042052 104401 042066 TYPE 118 :TYPE TWO(2) SPACES
:ggg 042056 000764 BR X :LOOP

4831 042060 012601 9s: MOV (SP)+,R1 :RESTORE R!
4832 042062 012600 108: MOV (SP)+ RO -"~nnnxncs RETURNTM & "LINE FEED"
4833 042064 000207 RTS PC : RETURN

4834 042066 020040 0oo 118: LRSC1Z /, :TWO(2) SPACES
4EB3< 042072 .EVEN



ELD
CZRJJBO, RPO4-S.6 FCTNL CTRLR2 MACY1l 30(1046) 10-NOV-77 13:16_ PAGE 121
CIRIJB. P11 10-NOV-77 11:20 ERROR MESSAGE TYPEOUT ROUTINE SEQ 0121

4836



FL10O
CIRJJBO, RPOM-5.6 FCTNL CTRLR2 MACYLl 30(10%) 10-NOV-77 13:16 PAGE 122
CZRIIB.PLI 10-NOV-77 11:20 POWER DOWN AND UP ROUTINES SEG 0122

4837



G10
ZRIJBO, RPO4-S.6 FCTNL CTRLR2 MACY1l 30(1046) 10-NOV-77 13:16 PAGE 123

gffllgg.pll 10-NOV-77 11:20 POWER DOWN AND UP ROUTINES SEQ 0le23

:ggg H ERVUFERBEERERFERRERRERERERERERRRRERBERERFRERPERRRERERREERR R AR RS RSEE S
484 :

ng? 'ERROR AND MESSRGE TRBLE CONDIMENTS
:g:“g ; Y 22 2222222222222 2222222222222 22222222222 st Sy
4844

4845

158
4846 042566 0SO0l22 032060 042040 EMI: .RSCI1Z /RPO4 DID NOT INTERRUPT/
4849 042574 042111 047040 0Sell?
4850 042602 044440 0S2116 0S110S
4851 042610 0S2522 052120 000
4852 042615 111 052116 0S1105 EM2: .ASCIZ ~/INTERRUPT ENRBLE BIT DOWN BUT EXPECTED BIT DID NOT SET~/
4853 042622 052522 052120 042440
4854 042630 040516 0O46lu2 020105
4855 042636 044502 020124 047504
4856 042644 047127 041040 052125
4857 042652 042440 050130 Q041505
4858 042660 042S24 020104 044502
4859 0426bb 020124 O0O44S04 020104
:gg? 8:5962 836?53 020124 042%e3

4862 042704 050122 032060 042040 EM3: .ASCIZ /RPOM DID NOT INTERRUPT WHEN EXPECTED BIT DID SET~
4863 042712 042111 047040 052117
4864 042720 O44440 0S2116 051105
4865 Q42726 052522 052120 0S3440
4866 042734 042510 020116 0S410S
4867 042742 042520 052103 042105

4868 042750 041040 062111 042040

:g%g 8:%;23 042111l O0SI440 052105

4871 042765 10S 050130 Q41505 EM4: .ASCIZ /EXPECTED BIT DID SET BUT TIME IS IN ERROR - TIME IN 10 MICROSEC. DECIMA
4872 042772 042524 020104 Q44SQe2
4873 043000 020124 044504 020104
4874 043006 042523 020124 052502
4875 (043014 020124 044524 042515
4876 043022 D0O44440 020123 047111
4877 D43030 042440 0S1i22 0S1117
4878 043036 026440 052040 046511
4879 043044 020105 047111 030440

4880 043052 020060 044515 051103
4881 043060 O0S1S517 041505 020056
4882 043066 O42504 044503 040515
4883 043074 0DOO!L14
4884 043076 044122 051501 042040 EMS: LASCIZ /RHAS DOES NOT CLEAR BY MOVING IN ALL ONES-
4885 Q43104 042517 020123 047516
4886 043112 020124 046103 0O40S0S
4887 043120 020122 0S4S02 046440

4888 043126 053117 047111 020107

o e
4891 043150 047Ci4 (042101 047111 EME: .ASCIZ +LOADING RHER! FOR ALL UNITS DID NOT SET RNY RHAS BITS
4892 04315t 020107 QO44l22 O05110S
<£92 0431e4 0200l 04750e OQeOlee
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CoRIJBO, RPON.S 6 FCTNL CTRLR2 MACYL11l 3001046/ 10-NOV-?7 13:16 PRGE 124

CZRIJB.FI1L 10-NOV-77 11:20 POWER DOWN AND UP ROUTINES SEG Clevy

4894 Q43172 046101 0201i4 0Q4712S
489S 043200 0S21ll 020123 044504
4836 043206
4837 Q43214 042523 0201e4 04710!
4898 Q43222 020131 044122 0SIS

S REE Rt Bl o EM7: .RSCIZ /NON EXISTENT REGISTER, PROGRAM ABORTED.~
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EMIO: .RSCIZ /STOPPED DRIVE HARS MOL BIT IN RHDS1 SET-

2 3

R
2
R
I
L
L
R
2
9
9
9

A
S
S
R
R
G

S
R
R

2
R
I
S
2
R
E

O

o
o

ags

Sg 85;1%{ 20110 EMLL: .RSCIZ /WITH SPINDLE POWERED DOWN RHCS2 SHOULD ONLY HAVE UNIT NO: AND IR SET~
471

0s043370 020! ¢
043376 042522 020104 047504
043404 047127 0S1040 041510

4320 043412 031123 051440 047510
4321 043420 046125 020104 047117
4922 Q43426 0S4SI4 044040 053101
4923 043434 020105 047125 0S2111l
4924 Q43442 Q47040 035117 040440

4927 043462 043101 042524 020122 EMI2: .RSCIZ /AFTER SPINDLE POWERED UP, NO PACK ACKN. RHDS! SHOULD HAVE MOL=1, vv=0/
4328 043470 050123 047111 046104
4929 Q43476 (20105 7520 042527
4930 043504 042622 020104 050125

e
3
4

: BIE w
8
9

4931 D43S12 020054 047S16 0S0040
4932 043520 041501 020113 041501
4933 D43S2e 047113 020056 044122
4934 043534 0S1504 020061 044123
4935 Q43542 0S2517 042114 044040
4936 043550 053101 020105 047S1S

4939 (043570 044527 Yylay SIN40 EML3: .ASCIZ /WITH SPINDLE POWERED, NO INTIALIZE, RHCS1 SHOULD HAVE G0=0, DVA=!, RDY=
4940 043576 044520 42116 42514
4941 Q43604 0OS0040 053517 051105
Na42 043612 042105 020054 Q47516
4943 043620 ONY4440 052116 040611
4944 O4362b O4YM4SI4 042532 020054
4945 043634 044122 051503 020061
4946 (043642 044122 052517 042114
4947 043650 044040 0S3101 02010¢c
494g Q43BSE (047507 03007 (020054
4949 0O43eed 052104 036S0! 02ed6l
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4950
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4955
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CTRLRR2
11:20

0S4504
C4esl1l

052106
044520
050040

c4oseY

p474SS
046515
040503
040440
047522

047517
040524
042502
041440
Quelle
020103

04651S

053111
Q40505
046515
Q40s03
040440
047522

047517
040524
051508
046128

MACY1l 30(1046)

030475
030075

0S110S
042116
053517
052440
Q41503
Q46125
030075

020113
7

020116
0oeSee

020104
Q44440
047506
046517
020054
Q40Ss0oY4
020123
gc01e2
047101

Cedleg
047101

0065e2

020104
044440

EMIY:

EMIS:

EMIG:

EM17:

I10
10-NOV-77 13:16 PRGE 125

POWER DOWN AND UP ROUTINES

.ARSCIZ

.RSCII

.RSCIZ

.RSCII

.AHSCIZ

ARSCIT

.RSCIZ

/AFTER SPINDLE POWERED UP RHCC SAOULD BE=0/

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

+GOOD DATA IS BEFORE COMMAND, REC DATAR IS AFTER COMMAND/

/iN0=-0P COMMAND CRUSED AN ERROR/<15>»<l2»

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

/DRIVE CLEAR COMMAND CRUSED AN ERROR, <15><12>

/GOOD DATA GIVES SHOULD BE, REC DATR GIVES ARFTER COMMAND-

SEG Cles
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0s110s

CTRLR2
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MACY1l 30(1046)

guesee

040515

026504
Q46517

0slie2

042040
Q44507
044123
Q41040
Q41505
020101
020123
DY1440
052116
Q42524
046515

020061
047:0S
0S1125
047503
020104
047111
0S1117

030523
Q42524
052504
041440
Q4ellb
Q44440
o47s22

042101
S

EM20:

EM2

EM2

EmM2

l:

2:

.
[

J10
10-NQV-77 13:16 PAGE 126

POWER DOWN AND UP ROUTINES SEG 0126

.RSCII

.ASCIZ

.RSCIZ

.RSCIZ

.RSCII

.ASCIZ

/READ-IN COMMAND CRUSED AN ERROR/¢15)>12,

/GCOD DATA GIVES SHOULD BE, REC DATA GIVES REG. CONTENTS AFTER COMMAND/

/RHCS1 CONTENTS CURING COMMAND WAS IN ERROR/

/RHDS1 CONTENTS DURING COMMAND WRS IN ERROR~

7UNLORD COMMAND CRUSED AN ERROR/<15><12>

/GO0OD DRTA GIVES SHOULD BE, REC DRTA GIVES REGISTER CONT. AFTER COMMAND-



K10
CoRJJBO, RPOM‘S B FCTNL CTRLRZ MARCY11 30(1046) 10-NOV-727 13:1b PRGE 127
CZRIJB.PLL 10-NOV-77 11:20 POWER DOWN AND UP ROUTINES SEG 0127

5062 045030 027124 040440 0Seile
S063 045036 0S110S C41440 046867
SO064 Q45044 040515 Qu4ells 0
S06S 045051 117 043106 04253 EMeM: .ASCII ~/OFFSET COMMAND CRUSED AN ERROR/<¢15><12>
5066 04S0SeE 020le4 047503 0u46S!
S067 Q4S04 047101 020104 0O40S03
5068 045072 051SeS 042105 Q40440

S071 0OMS111 107 047517 020104 .RSCIZ ~/GOOD DRTR GIVES SHOULD BE, REC DRTR GIVES REG. CONT. AFTER COMMAND/
S072 045116 O0O40S0M 0O40Se4 Q43440
S073 045124 0S3111 0S1S0S 051440
SO074 0Q4S132 047510 046125 020104
€75 QO4SIH0 042502 0200S4 Q4eSe2
SOss 045146 020103 0O40S0M 040524
5077 Q45154 (043440 0S3111 0S1S0S
S078 04Sie2 0S1040 043505 020056
5079 045170 047503 0S2116 020056
S080 045176 043101 0O42Se4 020lee

S083 045214 042522 0S2S24 047122 EMRS: .ASCI1 /RETURN TO CENTER LINE COMMAND CRUSED AN ERROR/<¢1S><l12»
5084 Q4sS222 052040 020117 042503
S08S 045230 0S2116 051105 046040
5086 045236 047111 020105 047503
S087 045244 046515 047101 020104
5088 045252 040503 0S1S52S5 042105

S091 045273 107 047517 020104 .ASCIZ /GOOD DATA GIVES SHOULD BE, REC DARTR GIVES REG. CONT. AFTER COMMAND/
5032 045300 040504 040524 043440
SC33 045306 0S3111 0S1S0S 0S1440
S034 045314 047510 046125 020104
S09S 045322 042502 020054 042522
50 045330 020103 0SO4 040SeH
5097 0453 043440 0S3111 051505
5098 045344 0S1040 0S 02005
5099 045352 047503 0S2116 020056
S100 045360 043101 042524 020122

5103 045376 030065 020060 043117 EM26: .RASCIZ +S500 OFFSET COMMANDS ONE RFTER THE OTHER CAUSED RN ERROR~
S104 045404 0S1506 052105 041440
S10S 045412 046517 040515 042116k
106 045420 020123 047117 020105
S107 045426 043101 042524 020122
S108 045434 Q44124 020105 052117
109 0OM5S442 042510 020122 040503
S110 045450 051525 042105 040440
S111 D454Se 020116 051105 047522
Slle 0OMS4eM 000122
S113 04S4eb 0S1127 052111 020105 EM27: .RSCII /WRITE HERDER AND DATA CAUSED IMPROPER REGISTER CHANGE/<15><¢12>
S114 D4S474 Q42S10 042101 05110S
118 045502 040440 042116 042040
Slle 045510 0Sel10l 020101 040503
S117 045Sle 051525 042105 044440
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053111
052101
042526
052101
052040
040440
p41440
O4elie

042524

L10
10-NOV-77 13:16 PAGE 128

.ASCI1I

.RSCIZ

.RSCIZ

.ASCII

.RSCII

.RSCIZ

.RSCIZ

#GOOD DATA GIVES WHAT SHOULD BE THERE/«1S>‘12.

/RECEIVED DATA GIVES WHRT WAS THERE AFTER COMMAND~/

/WRITE HERDER RAND DATA CHANGED WRITE FROM BUFFER/

/RERD HEADER AND DATA CAUSED IMPROPER REGISTER CHANGE-<1S><12

/GOOD DATA GIVES WHAT SHOULD BE THERE/<15><12>

/RECEIVED DATA GIVES WHAT WRS THERE AFTER COMMAND-

/WRITE HERADER DATA FOLLOWED BY RERD HERDER ANC DRTR CRUSED DRYR ERROR

SEG Oles
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EM3S:

M10
10-NOV-?7 13:16 PAGE 129

POWER DOWN AND UP ROUTINES

.RSCII

.ASCII

.RSCI1Z

.ASCIZ

.RSCII

.RSCI!I

.RSCIZ

/READ DATA CAUSED IMPROPER REGISTER CHRANGE-/<15>¢]2,

/GOOD DARTA GIVES WHAT SHOULD BE THERE/(1S5><12>

/RECEIVED DATA GIVES WHAT WRS THERE AFTER COMMAND/

/RERD DATA INCORRECT/

/WRITE DATA COMMAND CAUSED IMPROPER REGISTER CHANGE- <«1S><l12>

/GOOD DATA GIVES WHAT SHOULD BE THERE "<1S><l2>

/RECEIVED DRTA GIVES REGISTER CONTENTS AFTER COMMAND-

SEG 0129



N1O
RJJBO, RPOM-S.6 FCTNL CTRLR2 MACY1l 30(1046) 10-NOV-77 13:16 PAGE 130

ZRIIB.P1I 10-NOV-77 11:20 POWER DOWN RAND UP ROUTINES SEG 0130

5230 046674 042105 042040 0S2101
5231 046702 020104 4507 Q42526
5232 046710 020123 - 4507
5233 046716 0S2'23 051105 041440
S234 046724 047417 8:%529 gselle
5235 046732 020123 101 CO4aSed

5238 046752 051127 0Selll 020105 EM36: .ASCIZ /WRITE DATA COMMAND CHANGED WRITE FROM BUFFER/
5239 046760 040504 0O40SeY 041440
5240 046766 046517 Q40S1S 042116
Se41 046774 D41440 040510 0Q43S16
5242 047002 042105 0S3440 0Q44Se2
5243 047010 042524 043040 04752¢

Se4e 047027 123 042505 0201i3 EM37: .ASCI1 /SEEK COMMAND CAUSED IMPROPER REGISTER CHANGE~/(1S5><l2>
5247 047034 047503 046515 047101
5248 047042 020104 040503 051525
5249 Q47050 042105 Q44440 050115
S2s0 047 047522 042520 0e0lee
5251 047064 042522 044507 052123

e
S254 047105 107 047517 020104 .ASCII /GOOD DATA GIVES WHAT SHOULD BE THERE/<15>12>
5255 Q47112 0O40S04 040S24 043440
5256 047120 0S3111 0S150S 0S3440
5257 047126 040510 020le4 Q44123
5258 047134 052517 042114 041040
5259 g:;}gg oaoggg 0446?3 0S110S

5261 047153 122 041505 Q44505 .ASCIZ /RECEIVED DRTA GIVES REGISTER CONTENTS AFTER SEEK COMMAND/
Seb2 0B47160 0425ee6 020104 040504
Scb3 047166 040524 Q43440 O0S3111
Seed 047174 0S1S0S (0S1040 04350S
5265 047202 051511 042524 Qegdlee
S2bb 047210 047503 052116 047105
Se67 047216 051524 040440 0S2106
5268 047224 051105 0S1440 Q42505

S271 047244 0S1127 052111 020105 EMH0: .ASCI1 /WRITE CHECK CRUSED IMPROPER REGISTER CHANGE~ <15><la>
S27e 0M7 094103 041505 020113
5273 047260 040503 0S1S52S 042105
5274 047266 Q44440 0S011S Q47522
5275 0OM7274 042520 020122 04eSee
5276 047302 044507 052123 051105

5279 047321 107 Q47517 020104 .ASCII ,GOOD DATA GIVES WHAT SHOULD BE THERE/<1S><12>
Se80 047326 0O40S04 040524 043440
S8l 047334 053111 0S1S05 0S3440
Sc82 0O47342 040510 020ia24 Q44123
€ee3 Q47350 052517 Qu2ll4 041040
Se8<4 0Q4735¢ (020105 QOu4d4ley 0S110S
£2eS 0473t4 00ecECS Cle



Bll
CoRJJIBO, RPOM S 6 FCTINL CTRLRS MACTrI] 3001046 10-NOV-?7 13:16 PRGE 131
CSRIIB.PLL 10-NOV-77 11:20 POWER DOWN AND UP ROUTINES SEG 0131

5286 047367 2 04iS0S S:qs 5 .RSC1Z /RECEIVED DATR GIVES REGISTER CONTENTS RFTER COMMANG.
5287 83? o4 1084 9
€388 7402 W Y40 083111
5289 047410 831 gl 3505
6230 QN7416 11 122
6291 Ou7yad 0N 116 047108
5292 Otmag 0si O40NN0 8§axos
6293 QN7 85“ ouéwo 6617
gcggqs ON7YY6 0S1€ OM2116 000

5236 [ONM7453 11N m;gn Q44513 EMML: LASCII /LOCKING OUT WRITE BY WRITE LOCK BUTTON CAUSED IMPROPER REGISTER CMANGE/
6297 ON7460 0-435‘1.8 inF “S osaéas
6238 047466 0534 044522 042524
5299 04744 0O4i0N0 020131 051127
5300 OTM 0s2111 020105 047514
S30] 047510 045503 041040 052125
6302 047516 047524 ggous 040503
6303 047824 051525 2105 04%440
S304 047532 0S0115 047522 042520
S 047S40 020122 042522 044507
S306 047546 0S2123 0S1105 041440
2385 837559 0"03}3 043S16 006505

G309 047563 107 047517 020104 .ASCII /GOOD DATR GIVES WHAT SHOULD BF THERE< 1S><12>
6310 047570 040504 040524 (043440
S311 047576 0S3]111 0SI505 053440
S3l2 047604 040510 020124 044123
6313 047612 052617 QM2:ii4 041040
ggig oo:;sec 00105 o‘“c‘,f‘a‘ 051108

8316 04755321 CE1522E 041505 044505 .ASCIZ /RECEIVED DATA GIVES REGISTER CONTENTS AFTER WRITES WERE LOCKED OUT/
6317 047636 042526 020104 040504
G318 047644 040524 0ON3440 0S311!
5319 047652 051505 051040 0493505
5320 047660 051511 Q42624 020122
€321 047666 047503 052116 ©H7155
5322 047674 0S1E24 {mMON40 052106
8223 {47702 051105 0S3440 044522
6324 047710 042524 020123 042527
6325 047716 042522 046040 O0O4ISI7
gggg g;;g oqe%?a 020104 052517

5328 047734 052101 gzggaw 050115 EM42: .ASCII /ATTEMPTING TO WRITE WITH WRITES LOCKED OUT CAUSED IMPROPER REGISTER CHA
§329 047742 094524 16 052040
6330 047750 020117 0sl1l2? 052111l
6331 047756 020105 044537 Q44124

6332 047764 0S3440 044522 042524
€333 047772 020123 047514 (45503
£334 042106 047440 052125
£335 041440 052501 042523
§336 050014 020104 046511 051120
€337 (0s0022 0S01i7 051105 0S1040
€338 0S0030 043505 051511 042524

€341 0S0050 047507 042117 042040 .ASZ11 /GOOD DATA GIVES WHRT SHOULD BE THERE-<1S5>¢12>
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Cil
10-NOV-77 13:16 PAGE 132

.RSCIZ

.RSCII

.ASCII

.RSCII

.ASCII

.RSCIZ

.RSCII

/RECEIVED DATA GIVES REGISTER CONTENTS AFTER ATTEMPTED WRITE/

/WRITING WITH WRITES LOCKED OUT CHANGED DISK DATR-/<1S><l12>

/GOOD DARTA GIVES WHAT WAS ON DISK BEFORE WRITE WITH WRITE LOCKED OUT/<15

/WRS ATTEMPTED/<15>(12>

/RECEIVED DRTA GIVES WHAT WAS READ BACK AFTER WRITE/<1S5><12>

/WITH WRITE LOCKED OUT WARS ATTEMPTED-

JENABLING WRITES BY WRITE LOCK BUTTON CRUSED IMPROPER REGISTER CHRNGE /<1



D11
CZRIJBO, RPO4.-S-6 FCTNL CTRLRe MACYLll 30(1046) 10-NOV-77 13:16 PRGE 133
leRIJB. P11 10-NOV-77 11:20 FPOWER DOWN AND UP ROUTINES SEG 0133

5398 050556 Q43516 0S3440 QuusS22
€399 D0S056Y4 0“3524 020le3 054502
S400 050572 0S3440 Q44522 0O4esSed
S401 0S0600 Q46040 041S17 020113
5402 050606 052502 052159 047117
S403 0SO614 O41440 1 042523
SH4O4 0S0622 020104 046511 0S11e0
S40S 0506 050117 0S110S 0S1040
S406 36 83 831565 Q4esSe

SO SRS B gn ool
S409 050656 047507 042117 042040 .ASCII /GOOD DATA GIVES WHAT SHOULD BE THERE~/<¢1S><l2>
S410 0S0664 0S2101 020101 044507
S411 0S0672 042526 020123 Q44l1e?
S4le 050700 0S210f OS1440 047510
S413 050706 046125 020104 Q42502
SH14 050714 052040 042510 O0O42seel
S41S 050722 00S01S
S416 724 042522 042503 0S311l .ASCI1 /RECEIVED DARTA GIVES REGISTER CONTENTS RFTER WRITE LOCK BUTTON/<15><¢12>
S417 0S073e 042105 042040 052101
S418 0S0740 020101 044507 042526
S419 0S074% 020123 042522 044507
S420 050754 0S2123 0S110S 041440
S421 050762 047117 042Sed 052116
S4e2 050770 020123 043101 0O42SaM
S423 050776 020122 0Sil127 052111
S424 0SI004 020105 047514 045503
S4eS 0Si0le 041040 0S2125 0475e4
S42t 0S1020 006516 gie
S427 051023 106 040516 046102 .ASCIZ /ENRBLED WRITES/

S430 0510“8 0Slled 047101 043123 EMHS: .ASCI1 /TRANSFERRING ON LAST BLOCK - CYLINDER 410. - 8l4., SECTOR 21, /<15 <12
5431 0sl 0S1105 0O44522 043516
S432 0SI0Se 047440 020116 040514
5433 DS1064 0S2123 041040 047514
S434 0S1072 045503 026440 041440
S43S 0S1i00 046131 047111 042504
S436 0S1106 020122 030464 027060
S437 0S1114 026440 034040 03206l
S438 0Slliee 0S1440 041505
S439 0S1130 047524 020122 030462
S440 051136 4 005015
S441 051142 0OSlled 041501 020113 .ASCII /TRACK 18, CARUSED IMPROPER REGISTER CHANGE-15> «12>
S442 0S1150 034061 00S4 040503
SH43 051156 051525 042105 044440
S<44 0OS1ie4 O0S011S 047522 042520
SH4S 0S1i72 020122 042522 Q44507
o446 0S1200 0S2123 051105 041440
S447 051206 040510 043516 006505
ty448 0S1214 oie
449 DS124S 107 047517 020104 .RSCII ~GOOD DATA GIVES WHAT SHOULD BE THERE. <1S><le>
S450 O0Sli2ee 040504 Q40524 Q43440
SH51 051230 0S3111 051505 053440
S4Se 01236 040510 020124 44123
SHE3 0Sla44 052517 042li4 041040



Ell
CZRIJIBO, RPON-/S/6 FCTNL CTRLR2 MACY!! 30(1046) 10-NOV-77 13:16 PAGE 134
CZRIIB.PI1I 10-NOV-?7 11:20 POWER DOW* AND UP ROUTINES SEG 0124

S456 US1e63 122 041505 (044505 .RSC1Z /RECEIVED DRTA GIVES REGISTER CONTENTS AFTER TRANSFER/
5457 (0S1270 0MeS26 020104 040S0M4
5458 (0S1276 0O40S24 0O43440 083111
6459 0S1304 051505 051040 043505
5460 0S13]12 0S1S11 042524 020122
S46]1 0S1320 OM 052116 047105
S4ee 051326 051524 040440 06

S4E5 0S1350 040504 040S24 0S1040 EMY6: LASCII /DATA READ FROM LAST BLOCK - CYLINDER 410. - 8i4., SECTOR 21,/¢18,<12>
S46b6 0S13S6 0O40S0S 020104 0S1106
S467 051364 0OM46S17 046040 0S1501
5468 0S1372 020124 046102 041517
S469 0SI1400 020113 020055 054503
6470 0S1406 044514 (042116 0S110S
S471 O0SI141M 030061 020056
S472 0Sl422 020055 030470 027064
5473 0S1430 020054 2523 062103

S476 0OSI446 0Siled 1501 020113 .ASC1Z /TRACK 18, IS IN ERROR~/
SH77 0S1484 (034061 0054 (0S1611

~ s

c480 0Si474 0Sl1124 047101 043123 EMY7: JASCI1 /TRANSFERRING DATA FROM NONEXISTANT SECTOR CAUSED IMPROPER /¢(1S> (12>
S481 051502 O0S!i} o44522 043Si6
5482 0S1510 042040 0582101 020101
S483 0S1S516 0S1106 046517 047040
S4gY 0S1Sed 047117 0S410S 0S1Sll
G48C 051532 0u40S24 052116 0S1440
5486 0S1S40 041505 QM7 02012e
S4B87 0S1S46 040503 0S1SeS 042105

54890 0OE1570 042522 OHHSS; 0seleld .ASCI1 -REGISTER CHANGE, GOOD DATA GIVES WHAT SHOULD BE THERE-/<15>¢l2>
5491 051576 O0S1I0S 041440 040510
S482 051604 043516 026105 Q43440
5483 (Slbl2 047517 020104 040504
5494 (0S1620 0O40Se4 043440 0S3111
S49S 0S1bee 051505 0S3440 040510
S496 0S1634 020124 044123 052517
C487 051642 042114 041040 02010S
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POWER DOWN AND UP ROUTINES SEG Clue

.RSCII

.RSCI!

.RSC1I

.ASCI?

.RSCII

.RASCIZ

.RSCII

/FARTAL ERROR - SEE DOCUMENT LISTING <18-/l2>

4 (18, 121:807>¢377.:3775<207,<377,77.:207,377 377>

. THE CONTROLLER OR DEVICE MRS GONE OFFLINE, LOST-<1S.c12-

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

/WHICH CANNOT BE CLERRED~/

/PC TEST WARIT BIT REG REG RHCS1 /<15 <12

/ NO PC EXPCTD ADDRESS CONTENT CONTENT

/PC TEST WRIT BIT RES TIME IN/(15<12>
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MACY11 30(1046)

020040
0s3111

020040
020040

ou4eseH
047117
041440

cle
10-NQV=-?7

POWER DOWN AND UP ROUTINES

.RSCI1Z NO

DHS: .ASCII /PC TEST

.RSCIZ NO

DH6: .RSCII rPC TEST

.RSCIZ NO

DH7 : .RSCIZ sPC TEST

DH10: .RSCII /PC TEST

13:16 PRGE 14S

PC EXPCTD RODRESS 10 MSEC/

REG GOOD RECEIVED/<15>(12>

RDDRESS DRTA DATR/

REG RECEIVED/<15><¢12>

RADDRESS DRTAR/

REG RADDRESS/

FRILING CONTENT CONTENT CONTENT CONTENT/<1S5><12>

SEG QJ14E
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Q47117 Q4a2Se4 052116
060338 QY440 047117 0O4esSa4

548 8%8858 020040 .ASCIZ - NO REG. RHCS! RHCS2 RHDSI RHERL/
1

S La
060364 044122
060372 020040 044122 051503
0604 g2 0o40

o [ (=
}

[
V

o & w [ £

060422 041520 020040 020040 DHeb: .ASCII /PC TEST CONT OF CONT OF CONT OF CONT OF CONT CF CONT OF/<15><12
060430 3

12

8gggég 0H73:8 828888 aeogib .RSCIZ NO RHCS1 RHCS2 RMDSI RHER! RHER2 RHER3I ~
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060772 020040 832522 gs3
061000 020104

1
1

061006 042514 046107 00S0
8 .RSCI1Z NO RADDRESS DRTA DRTA FUNCTN/

041516 047124 000

120 020103 020040 DH&0: .RSCI1 sPC TEST REG GOOoD RECVD MODFING/<15><¢12»
020040 0S2040 051505
020124 020040 051040
04350S 020040 020040
043440 047517 020104
020040 0S1040 04150S
04eiee 020040 Q46440
042117 044506 043516

020040 020040 8588:8 .ASCIZ s NO ADDRESS DRTA DRTA REG~

020040 020040 042101
0S1104 051505 020123
040504 (0Q40Se4 020040
020040 040504 Q4OS24

0040 020040 042522

041520 020040 020040 DHBl: .RSCII /PC TEST PC OF RHDS1/¢15 (12>
020040 042524 052123
020040 020040 041520
O47440 004506 051040
042110 030523 00S01S
020040 020040 020040 .ASCIZ NO JSR WAS/
020040 047516 020040
020040 020040 0S1Sl1e
020122 020040 020040

041520 020040 020040 DHE2: .ASCII rPC PC OF RHCS1/¢1S><12>
020040 041520 047440
020106 020040 04%6?5

o40 020040 020040 .RSCIZ JSR WRS/
020040 045040 051123
020040 020040 053440

120 020103 02004% DHBS: .RSCII /PC TEST CONT CONT CONT /<15 <l2>
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0t14Se 020040 020040 0S1040
061464 041510 0G30S23 020040
061472 051040 040510 020123

020040 0S1040 042110
0

020188 020040 DHbe6: .RSCIZ /PC TEST RHDST RHERI RHER2 RHER3 RHCS! RMWCS2/
832048 0S150S

0s21e3 020040
042510 030522
056890 042510
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020103 020040 DH72: .ASCIZ /PC TEST RHCSI RHCS2 RHOS! RHDST RHCA RHER1 PHWC~/
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.EVEN

061714 D0O1116 004S04 033316 DOTi: .WORD SERRPC, TSTNM,WAITPC,WRITBT,WAITRE,$SBDDAT,CS!,O
061722 033322 033320 00112k
061730 00c262 000000 

Tv061734 001116 004504 004504 DTY: .WORD SERRPC,TSTNM,6 TSTNM,WRITPC,WRITBT,WRITRE,SBDOAT, WAITTM,.O
061742 033316 033322 033320
061750 001126 033324 000000
061756 001116 004504 004500 DOTS: .WORD SERRPC, TSTNM, REGRDR, $GDDART, $BDDART, 0
Obi7ed 001124 001126 000000
061772 001116 OOYSO04 004500 DT6: .WORD SERRPC, TSTNM, REGARDR, SBDORT, O

00ll26 000000
062004 001116 004504 001200 077 .WORD SERRPC,TSTNM,$TMP1,D
062012 000000
062014 001116 O004SO4 001l22 DTIiO: .WORD SERRPC, TSTNM, $BDRDR,CS1,CS2,DS1,ERL,O
062022 002262 2260 002304

20 002264 000000
062034 001116 004504 00222 DTR2E: .WORD SERRPC,TSTNM,CS!1,CS2,DS1,ER1,ER2,ER3,2
062042 002260 002304 002264
062050 002270 002276 000000
06e 001116 004504 004502 DT30: .WORD SERRPC, TSTNM, ERWORD, SGDDAT, $BDDRT, 0
062064 001124 OCi126 000000
062072 001116 004504 OO04S00 DYS): .WORD SERRPC,TSTNM,REGRDR,SGDDRT, 8BDDAT, ILLEGL,O
Ce2i00 00lle4 O00lice 002364
Otcl0e 000000
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CTRLR2
11:20

004504
001126

4S04

00000
004504
000000

002264

000
000

000
000

ece
000
000

000
000
000

000
coe
000

000
000

000
ooo

000

MARCY1l 30(1046)

004s00
0011ee

033122

033122

002262
000000
002266
002276
000000
00226e
002266
002esH4

000
000

c0o
001

000

000

000
000
ooc

000
0ac

000

000
000

00
000
000

000

000

000
000
s[a]e]

000
0oo

DT60:

DTe1l:

DTe2:

DTe5:

DT66:

DT?2:

DF1L:

DFY:

DFS:

DFb:

DF?:
DF10:

DFeb:

DF30:

DFS1:

DF60:

DFbl:

DFbe:

DFBE:

DFb6:

DF?72:

Gle
10-NOV-77 13:16 PRGE 149

POWER DOWN AND 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, $BDDAT, SBOADR, O

SERRPC, TSTNM,PCJSR, SBDROR, 0

SERRPC, TSTNM,PCJISR, SBORDR, O

SERRPC, TSTNM,CS1,AS,DS1,0

SERRPC, TSTNM,DST,ERI1 ,ER2,ER3,(CS1,CS2,0

SERRPC, TSTNM,CS1,CS2,051,0S7T,CR,ERL,WC,0

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

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

o,0,0,0,0

o,0,0,0

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

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

o,0.0,0,0

g,o0.0,0,0,0

¢,0,0,0,0.,0

0.0,0,0

o,0,0,0

o,0,0,0,0

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

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

SEQ 0149
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6333 0ba3be 000 ooc 000
6334

6335 062366 .EVEN
6336
B337 000001 .END
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TPO T0oNOV- TS CROSS REFERENCo TRLR -
Ezgg}gqéx 10-NOV-77 11:20 ENCE TRBLE -- USER SYMBOLS SEQ 0181
ACL = 000040 15418
ACU = 100000 15018
ADDMOD 000204 6278 1829
ADTIMO (036222 4721 424im

ReE = 895390 tei8s G335 3BT s
ATA = 100000 14068 2480 2549 2578 2629 2776 2821 2871 2903 2991 3068 3196 3265

ATRBLE 004566 ?ggg ?333 3566 3652 nereL 456 s
ARTTENT 0ONEYH 17238 1948» 1993% 2480 2549 2578 2629 2776 2823 2873 2903 2991 307¢

3196 3265 3338 3408 3%e6 3652
AT0 = 000001 14388
AT1 = 000002 14398
ATZ2 = DD0OON 14408
RT3 = 000010 14418

ATY = 000020 14428
ATS = 000040 14438
AT6 = 000100 14448
RTT = 000200 14458
Al6 = 000400 13818
R1?7 = 001000 13828
BA 062256 16098 478l
BAl = 000010 13498 3782
BASECH 035232 62 47148 47843
BEGIN 004710 626 17448 4740 4837
BEGINI 004660 630 17388
BEGING 004674 628 17418
BITO = 00000: 6208 2163 2201 3338 3408
BITOO = 000001 6208
gIT0l = 000002 6208
1102 = DOOOCH 6208
B8IT03 = 000010 6208
BITON = 000020 6208
BITO0S = 000040 6208
BIT06 = 000100 6208
1107 = 000200 6208
EITO8 = 000400 6208 4754 -
eI109 = 061000 6208 4754 4755
BITI = 000002 6e0s 3329 3339
BITi0 = 062000 6208 3329 3399 4755
EITII = 004000 6208 4754
geitie = 010000 6208
BITI3 = 020000 6208 4755
21715 = 040000 6208 4784
BITiS = 100000 6208
8112~ = 000004 6208 3329
eIT3 = 000010 620s
EITS = 000020 6208 43S0
BITS = 000040 6208
BITe = 000100 6208
BIT? = 000200 6208
EITE = DOON00 6208
BIve = 001000 6208
BPTVEC= 000014 6208
ZA 002274 16188 4781 62E9

CCeiie 16278 478l



J1l2
CIRJJBO, RPOM-S.6 FCTNL CTRLR2 MACYLl 30(1046) 10-NOV-7?7 13:16 PAGE 153
CZRIJB.A11 10-NOV-77 11:20 CROSS REFERENCE TABLE -- USER SYMBOLS SEQ 0152

CHECK 033124 2096 4253w
CHECKC 033162 4257 42638
CHECKT 033146 2189 2196 2225 2243 2289 2332 2339 2446 2474 2508 2534 2572 261M

2624 2658 2691 275k 2801 28B40 2 2B52 2897 2929 2986 3060 3116 3166
3181 3220 3259 3303 3310 3325 33BI 3395 343i 39eM 3561 3612 3684
3734 3782 3820 3835 3832 30 3975 4021 4253

CHREG 033756 2102 2163 2201 2480 2543 2546 2549 2578 2629 2776 2821 2823 2871

2873 2302 2903 2931 305 3I% 325 3338 M08 366 363 3573 3wS2

CKSWR = 104407 4764 4755 4837w
CLARER 032736 2142 2183 2232 223 2238 2307 2389 2440 2469 2501 2529 2565 2567

2647 2653 26B6 2736 2736 284? 2892 2924 2951 370 3039 3041 3043
3108 3110 3163 3175 32i3 3215 3252 3254 3301 318 3320 3374 3378
3389 3426 3460 3461 3831 3\81 3886 3971 HOI3 H017 Hiees

CLDISK 033066 1948 2032 2042 2066 208 2128 2181 2224 2228 @273 2330 2334 2435

2469 2437 2563 2ble 2618 @2eM3 2686 2722 2794 2837 2845 2830 2920
2932 3025 3044 3101 3111 3158 3170 3212 3250 3232 3299 3362 3369
3424 3458 3491 3520 3894 3w 3679 3705 3724 3757 3779 3810 3824
3875 3940 3965 4008 4232

CLR = 0D0OONO 1351s 2055 2061 2078 2083 4237
COMPAR 035114 2215 2323 2406 24393 2595 2679 2712 3092 3144 3243 3280 3354 3448

3485 3818 4035 4686
COMREG 034064 2107 2ieS 2202 2252 2313 395 2455 2482 251k 2551 2581 2631 2667

CPHALT 057172 2096 2159 2196 2225 2243 ceBs 233e 2339 2446 2474 2508 2534 2572

CR = 00001S 620® 4754
CRLF = 000200 6208 4754
CSF = 000002 14888
CSU = 0000]10 14908
cs1 002262 16138 3693% 3694 3743% 3744 3799+ 3800 3854 3904 4781 6254 6266 6269

6284 6286 6289
¢se 002260 i6108 4781 626k 6269 6286 6289
oB 002252 1607#
DCK = 100000 14248
DCL_ = 000100 15428
DCLEAR 002330 16428
DDISP = 177570 6208 b4e 1750
DE] = 000040 13968
DFF20 = 000002 13928
DFFS = 000001 i391s
DF1 062234 655 667 678 62948
DF10 06226kt 732 746 760 776 630Ss
DF 26 062275 895 6309
DF 30 062305 916 935 351 968 10e9 1063 1087 1123 1159 1266 1277 6313
DF4 062243 691 62978
OFS 0622se 701 786 798 gle 826 838 846 853 863 g87e 883 206 927

945 961 979 930 1004 1016 1041 1084 1076 1116 113 1147 1172
iel3 1225 1291 6300s

DFEl oee3le 110e 63168
OFE Obez2c? 711 302
LFED ge2320 1189 €319
LFel Ote3ze 1197 e32ls

{" o
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DFB2 062332 1205 63238
DFBS 062336 1237 63254
DF 66 062343 1255 63278
DFT” 062263 7219 63048
DF72 062354 1307 1318 1325 63318
DHL DS74N4Y 648 660 67¢ 6031
DH10 060243 724 738 752 768 6102
DHeb 060422 887 6la2s
DH30 060622 911 933 349 96 1027 106! 1085
DHY 057624 68S e0S1s
DHS 0S7765 696 781 793 807 8el 833 844

943 959 977 388 1002 1014 1039
1ell 1223 1286 60698

DOHS1 060734 1096 61608
DH6E 060104 707 608448
DHBO 061073 1183 6177
DHEL 061230 1193 6194
DHE2 061322 1201 62048
DH4eS 06137S 1231 e2los
DHEB 061511 1247 62268
DH? 060203 716 6095
DHe 061607 1298 1316 1323 6238
DIGB = 000004 13393
DISPLR 001142 B4 ] 1750% 4754% 4755+#
DISPRE 000174 62l 1750
OLT = 100000 13618
DLe4 = 000020 13958
OMD = 000001l 14288 3626 3652
ODPR = 000400 13998 2102 ee4? 2343 ={-Y-4 ebbl 2634
DRY = 0002 13988 2102 2291 2332 eel? 2627 2844
DsSY 002266 16158 4781 6286 6289
DSWR = 177570 6208 642 1750
DS1 002304 lec2s 3852 3902 4781 6266 6269 6284
D 002306 16238 2027 478l
DTE = 010000 14218
DTSy = 001000 1434s
BTl 061714 b6SH4 666 677 6254
DT10 062014 731 745 759 775 62668
pr2e 062034 A9Y 62698
0730 062056 915 934 950 967 1028 106e 108¢
] 061734 090 6257#
oTE 061756 709 78S 797 81l 82s 837 g4s

94y 960 978 389 1003 1018 1040
i2le lee4 1290 6260

[SAE-9 062072 1101 62748
DTe 061772 710 bcees
0760 062110 1188 62778
076l 06el2b 1196 62808
0Tee 062140 1204 6282
DTesS geelse 1236 6c84s
DTEE 062166 1254 be8es
34 062004 718 62b4s
L17e 06eel0 1306 1317 1324 6289
Ova = 004000 13848 20S8 2102 2247 2342 2ea? 2661
ECH = 000i0C 14158
eECI = 00~000 ISl4s 2150 21583 210 €193 2240 2273

1121

esl
10Se

3434
3314

6289

llee

8s2
1083

2ea4

2334

1187

86l
1074

3472
3823

1158

862
107S

3434

2442

1264

870
1114

4273
3951

1265

871
1118

3472

247l

1275

881
1133

4011

1276

882
1134

4265

2503

SEG 01€3

614Ss

04 325
1145 1170

4273

627248

90S 926
1146 1171

2531 2568



CZRJJBO, RPO4 S.6 FCTNL CTRLR2
CSRIIB. P11 10-NOV-77 11:20

2658
3165
3834

EC1 002312 16258
Ece 002314 lbcbe
EMTVEC= 000030 6208
EMl 042566 646
EMIO 043306 7ee
EM1] 043355 735
EM12 Q43462 749
gEM13 04357 763
EM1N 043707 779
EMIS 043761 789
EMIB oud 122 801
EML? o442S0 81%
EMS Q42B 1S 658
EMe0 044405 829
EM2l 4455y 842
EmMee oy462? 849
EmMe3 Q44702 856
EMe4 o45051 866
EM2S o4sS2 1y 875
EM2C6 045376 886
EM2?7 045466 898
EM3 042704 670
EM30 045704 909
EM3L 045764 919
EM32 046201 930
EM33 046306 338
EM3Y Q46510 948
£M3C 046534 954
EM36 046752 64
EM37 047027 971
EM4 042765 681
gm0 047244 982
EMY] D474S3 993
gEMSe 047734 1007
M43 0s02ie 1019
EMuyy 0S0SS0 1032
EM4S 051042 1044
EMY6 051350 1057
EM4?7 051474 1066
EMS 0M3076 694
EMSO 051756 1079
EMS] 052175 1090
EMS2 052442 1106

gEMS3 052713 1119
EMSY 053001 1126
EMSS 053246 1128
EMSE 053534 1180
EME? 0S3744 1162

EME 0431S0 704
EME0 pS4236 1175
EME] DS4ENS 1192
EMES pEu731 1209
EMEH 0SSO0 1217

MRCYL1 30(1046)

L12
13:16 PRGE 155

CROSS REFERENCE TRBLE -- USER SYMBOLS

S772s

10-NQV-77

2749 2798
3256 3302
Y020

1840#

2849
3321

2894
3380

2928
3381

2380
3428

298¢
3462

3052
3683

3054
3733

SEG Olc4

3113
3782
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CZRIJB.P11L 10-NOV-77 11:20 CROSS REFERENCE TRBLE -- USER SYMBOLS SEQ 0isE

EMBS 0SS2e3 1230 58148
EMBE 05524S 1241 Sg18s
EMET 0S5456 1857 58438
M7 043;36 714 HQggl

EM?0 055732 1268 8754
EM? 0S6140 1280 900#
EM? 0Se401 1294 59294
EM73 oSee4?7 1314 $9584
EM?Y 05?017 1321 59778
ERFLGS 004632 17108 3614% 4755#
ERR = 040000 5‘483 s 3‘482 SEH 337 S?? 282l 2871 2303 2991 3065 3196 3268 3338

Y S6 S S 90
ERRVEC= 000004 6208 1750#% 1813#% 1821% 1842% 4754
ERHORD 083 0e 16718 YE94Y# 4788! 6g72

002264 16148 3789% 37 4781 6266 6269 6286 6289
ER2 002270 16168 478l 6269 6286
ER3 002276 16198 4781 6269 6286
EXT1I = 000001 14684
EXT10 = 000010 14718
EXTe = 000002 14698
EXT20 = 000020 14728
EXTN = DOOO0M 14708
EXTH0 = D0O0OQ40 14738
FEN = 000200 1494w
FER = 100020 14138 31986 3265
FILL 034022 HSESI
FILLRE 032770 216 ce0l 2249 2309 2391 a4s2 2480 2514 2543 2546 2549 2578 2663

2636 2931 2938 3000 30865 3071 3073 3120 3189 3194 3196 3228 3285
3338 3408 3436 3437 3474 3574 3575 3652 41B84s

FINRCC 0045BY4 16838 4325%
FINGLR 004562 16828 4326#%
FIRST 004634 1712 1760 1769#
FLHERD 032712 2135 2138 2183 2230 ee34 2307 2389 e437 2493 2565% 2645 2653 2731

gzgq 3728 2394 2348 2324 33?8 303%. 3035 3108 Jdlel 3299 3372 3376

FMT22 = 010000 15120 21% glgg glgg gl% ccH4 2%%3 2334 2442 2503 2531 2568
2652 6;5 2747 2749 §79 qu g 94 928 2980 2982 3052 3054 3113
316 1 3217 3c5b 2302 2l 80 391 3428 3600 3618 3683
3733 3782 3834 3891 3974 4020 4oel

FUTRBL 002322 16388 3499

GNE = #sszss | 62l 1766 1767 1768 1803 1828 1838 1840 1863 1885 19¢e 1924 1926
1970 1994 1996 cole 2018 2020 2034 2036 4086 4068 4607 4609 4612
4615 4718 4717 4730 4732 4734 4736 4738 4740 4742 4746 4781 4837

GO = 000001 i378s 2101 2159 2136 eaa?z 2245 2247 228l 2283 2332 2342 2346 2371
2448 2476 2510 2536 2574 eblb 2626 eee? 2660 2bbl 2693 2694 2758
2803 2843 2853 2839 2931 2388 3062 3117 3168 3183 3eee 3cel 3305
3313 3327 3383 3397 3433 3434 3467 3472 3562 383l 3686 3736 3782
3822 3837 3894 3950 3977 4010 40es 4350

Gh Y = 000010 13948
GTSWF = 104406 177} 4837
HCE = 000200 14168 480 2549 2578
HC1 = 002000 1513 2150 2153 €130 2133 g2eM40 2273 53 2442 2471 2503 2531 5568

2655 2688 e7’4? 2’49 279e 2849 2894 S28 2980 2982 3052 30654 113
3165 3177 3217 3256 3302 332l 3380 33 3428 3462 3683 3733 3r8e
3834 3891 3974 4020

HCRC = 000400 1417w
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HT = 000011
HT. = 015440

IRE = 002000
IE = 000100
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CROSS REFERENCE TARBLE -- USER SYMBOLS

3548

10-NOV-77

22278 22478
cbc?s 2bbl#
g;BHO 32234

gss 3823
2804 2823
2159 136
es10 2536
2853 €899
3383 3397
3950 3977

3533 3541

319 3225

2201 2991

22278 2247
262’8 26bl#
31848 3223
37858 38238

3639 3640

e2loe 2247

35857 3573

3573 3658

3434

3659

3472

24784
2932
34348

4273
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CROSS REF
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w
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m
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4ees

4103#

3730
2546

Hasuy#

4350#

2101

4606#
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N2S3#
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207i%

3802

L
W
L

W
O

N

g
m
w
v
u
o
—
-

w
n
o
o
r
r
u
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B13
v-T7 1316 PRG

£ TABLE -- USER

1974 < 04

3i96 3ees

Yeel» 6280

4y78ia 4799

2094% Z292%

3850 3900

4732 48378

210¢ 2138
2627 obb1
3385 3406

2471 a47g

158
MBOLS

3265 3538 3548

6282

4803

2377 4085# 4605#

4559 4634

a2ee? 2247 2308
co94 2932 2989
3434 3472 3564

2894 2899 3217

3e58 3659

SEG 2157



RPO4-5-6 FCTNL CTRLReCZRJJIBC
C2RIIB. P11

READIN 002362
RECALI 002326
REFOR 002350

REGADR 004500

REGSAV 040576
REGSRI 040604
REINTC 003434

RELERS 002332
RESVEC= 000010
RETCL 002356
RHAS 002216
RHBR 002174

RHBRE 002240
RHCA 002212
RHCC 002234
RHCS1 002200

RHCS2 002176

RHCS3 002242
RHDB 0C2i?0
RHOST 002204

RHDS! 002222

RHOT 002224

PHEC1 002230
RHEC2 002232
RHER] 002202

RHER2 002206
RHERS 002214
RHLA 002236
RHMR 002220
RHOF 002210
RHEN 0022zE

10-NOV-77 11:20
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1655%
16410
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MARCY1l 30(1046)

34e8

eee?

5559
1852+«
6274

47554

2142
2471
2847
3215
3448

3433

eblb

£33

10-NOV-?77

3434 3462

3828 39;8

5887 %%
2247 2350%

2193 2201
S0l 2567
89e 2834
225 3243

3462 3474

468%
249 2309

2991 3065
3574 35984+

2998 3000
3000 3338
159% 196%
391 48#

2578 c616#
28S3% 2869
311 3168%
3307 3313%
3467% 3472
378S 3799
4202 4219#

1982% 2543
Ybb1l#

egg? 22;6!

851 582
ele3 2201l
2821 2844
3823 295])
1911 1914
2012 2025

2549 2578
3265 3338

yebe#
202e

Cl3
13:16 PAGE 159

CROSS REFERENCE TRBLE -- USER SYMBOLS

3467 3472

5823
ebe7%

4218%

2289
2510%

3082

3472+

SEOQ Q1c8
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CZRIJB.P11 10-NOV-77 11:20 CROSS REFERENCE TRBLE -- USER SYMBOLS SEQ 0159

RHIWC 002172 15658 2099 2158 2163 2196 220} cea4e 2249 2276 2309 2337 2391 2445
245e 473 507 esl1y 533 2543 2546 2571 2578 eba2 2657 2663 2690
2636 755 768 2800 813 eB8sS. 2863 2896 298s 2991 3059 3065 3118
3120 3180 3189 3194 3219 3e2S 3258 3324 3338 3394 3408 3430 3436
3463 347y 3S20% 3543® 3552 3560 3578 3596« 3619 3655 4187 4439 4Se8

RH70 004640 17178 1774% 1837# 2540 3188 3492
RH70CK 00&032 1e728

) = 000004 14lle 3338 3408
RFTCTR (33566 Y4268 4470
RPTRPl 011266 2044 2057
RPTRPZ 011374 2068 2080s
RPVEC o022l 13308 1754 2043 2067 2100# 2159% 2196% 2cab el 2288% 2298* 2332 2339

23814 SHYN7 % 2475% 2509#* 2S35» 2573x b5k cbe5* b5 2692# 2757% 2802+ o841#
2853 2898 q30# 2987 x 3061% 3lip* 3167% 3182+# 3221% 3260% 3304 #» 3312 3326#
3382# 4324 3465% 3685% 3735 3782#% 3821# 3836% 3893+ 3949# 3976 4009#
Y02o# 4730 4733 4736 Y747%

RPVECT 036306 1755 Yy74Sy Y747
RPO6E 004636 17154 1981 % 1988# 2131 2147 2187 eve? o742 2940 2960 2976 2994 3027

3049 3068 3955 4048 4066
RPYVEC 004506 16738 1799 2100 2159 2196 2226 2244 2298 2332 2381 2447 2475 2509

2535 2573 2615 2625 2659 2692 2757 2802 2841 2853 2898 2930 2987
3061 3116 3167 3182 3eel 3260 3304 3312 3326 3382 3386 3432 3465
3685 3735 3782 3821 3836 3893 3349 3976 4009 Y0ez2

RTN O0ES16 1838 18408%
RUN 035050 2150 2153 2190 2193 2240 2273 2334 2442 2471 2503 2531 68 265S

2688 2747 2749 2798 2849 2894 29¢e8 2980 2982 3052 3054 3113 316S
317? 3217 3256 3302 3321 3380 3391 34es8 3462 3683 3733 3782 3834
3891 33974 4020 46558

RUNCTR Q04642 17208 363c* 3635%
RUNWAT 027414 353
SAVER 033234 2099 cis8 2196 eeve 2276 2337 2445 o473 2507 2533 2571 ebee 2657

2690 2755 2900 2851 2896 2985 3059 3115 3180 3219 3258 3324 3394
. 3430 3463 3S60 3€19 42948
SRVERE 004Sli2 16818 2099 2107 2158 2168 2196 2203 2a4e 2252 2276 2313 2337 2395

2445 2455 2473 c480#» 248e 2tz 2516 2533 2549» 255 2571 2578% 2581
ebee 2629# 2631 2657 2667 2690 270 2755 2768# 2770% 2772% 2774% 2776
2783 2800 2813# 2815# e8l17# 2819# 26elin 2223 2826 28sS1 2863x 2865# 2867%
2869# cB871l% 2873 2876 2896 2902 2903 2906 298% 2991 #» 3004+ 3007 30593
3076# 3080 311S 3lee 3180 3196#% 3200 3219 3ceS# 3230 3258 3265#% 3269
33eM 3338+ 334} 3394 3408#% 3411 3430 3440 3463 3477 3560 3566# 3569
3577 3619 3652#% 3655 3656# 3659* 3660% 3664 4188% 4502 * 45044+ 4560

sC = 100000 13687 2480 2549 2578 2629 2902 Q91 3065 3196 3265 3338 3408 352%
3535 3545 3554 3559 3652 3694 3744 3800

SCl = 000100 14748
SC10 = 001000 14778
cge = 000200 147Ss
SCe0 = 002000 14788
SCH4 = 000400 14768
SEECOM (002352 16518 2332 2843 3313 4219
SEEKCY 033036 2332 2842 3311 42188
SELECY 004626 170Ss 1739« 1741+« 1744 1802 1943 1985 4092
SELTST 007700 1881 19438
SERCH 002334 16448 2273 2289 2334 2340 2346 26cb 2627 4202
¥l = Q40000 15438
SN 002310 16248 2026+ 4781



ELl3
C2RJJBO, RPO4-S.6 FCTNL CTRLR2 MACY1l 30(1046) 10-NOV-?7 13:16 PARGE 161
CZRIJB.PI11 10-NOV-77 11:20 CROSS REFERENCE TABLE ~-- USER SYMBOLS SEG O1&e0

SND1 005?74 1763 17698
SRCH 033016 2340 2620 42008
SRO = 177572 H540n
SR1] = 177874 640
SRe = 177576 640

259, T &5Thse 38778[y UJail

SST2 031134 38808 3881 3938
SST3 031154 3871s 38844 3932

TACK = D0LiDOC 620s 1750 1810 184S 1948 2041 2065 2096 21es8 224 2330 243S 2497
S 00100 eble ebM3 ezee 2794 2837 2890 €9e0 3158 3250 3292 3362 3458 3491

3594 3674 3724 3810 3940
STARY 004720 1740 1743 17488
STKLMT= 1?7774 6208
ST22 024150 32988 3360
STe2R 022546 3121s
ST23 Q24726 3354 3358

2158 0580.9 33%8° 34c3e
SWR 001140 64es 1750# 1771 1772 1825 1861 1879 4572 4703 Y4754 % 4755 4773 483Ts
SWREG 000176 62ls 1750 1771 4754
SWOo = 000001 6208
SWO0 = 000001 6208
SWi! = 0002 6208
SkQe = 000004 6208
Su02 = 000010 620
SWO4 = 000020 6208
SWOS = D00O0ON40 6208
SWo6 = 000100 6208 4775
SK0? = 000200 6208 4574 4705
Sk)8 = 000400 6c0s
SK0S = 001000 6208
Skil = 000002 6208
SW10 = 002000 6208
SWil = 004000 6c0s
SuWie = 010000 6c0s 1772
SWi3 = 020000 6208 1825 1861 1879
SWiY = Q40000 6208
SW1S = 100000 6208
Sie = 000004 6ec0s
SW3 = 000010 620
4 = 000020 6208
SWS = 0 6208
SWE = 000100 6208
SW? = 000200 6208
SWB = 000400 6208
SW9 = 001000 620
T8ITvE= 000014 6c0s

F = 0000N0 14928
TESTAD 034220 46038 -
TIMCNT 033564 20s0 2074 43e2 Y367 4425#K <441 STPITY
TIMEL 03326& 43238

TIMES 033300 1799 43258
T¥vEC = 0000&0 £208 4754



C2RJJIBO, RPOM 5.6 FCTNL CTRLR2
SZRIIB.PILL 10-NOV-7"7 11:20

TMPO 004650 17268
3413

TMPL 004652 17278
TMPY 004654 17288
TMPS 004656 17298
N = 000037 19488

29208
TOTALA 004646 17248
TPVEC = 000064 6208
TRRPVE= 000034 6208
TRE = 040000 13868

3854
TRK1 = 004000 14798
TRK10 = 040000 14828
TRK2 = 010000 14808
TRK20 = 100000 1483
TRKY = 020000 14818
TRP 006460 1835
TRTYVEC= 000014 6208
TSYNM DO4S04 16728

2612%
3594#
6272

TST! 006176 1803
TSTI0 B!140M 2079
715711 011650 21288
T1ST12 QBl2sed 22244
T8T13 013S04 2330s
TSTiI4 Dl4252 243Ss
TST1S 014760 24978
15716 016110 26i2e

1STi?7 OBle44e 2643
1512 006532 18458
15120 017330 27228
18721 017710 27948
16722 020166 2837
157123 B20524 28908
TSTeM 020772 29204

1SY25 022612 31588
15126 35 32508

75127 02411M 32928
1573 006600 1850
TST30 024744 3360
TST3] 026032 3455

157132 026376 3udly
15133 027224 3494

T€134 027652 36748
€735 (030134 37248
TET36 030872 3750
1€7137 (031404 3938
TETY 007714 1994
TST40 032336 40858

TETE 01064 20298
TETE 011174 2034
1E77 C11304 2056

“UF = 000100 14938

MARCY1l 30(1046)

2282#

3676#

F13
13:16 PAGE 162

CROSS REFERENCE TRBLE -- USER SYMBOLS

2e99

3718%

2296

4101

10-NOV-77

2370% 2371%

3726% 3770+#

237ex 2378
ccg4s 2330s
32928 3362

23S1x 2365%
2578 2902

1948% 2029#*
2794% 2837#
3810% 3940%
6280 6282
4Ylee

4lle

2381 3292

3358#%

24978
3491

3065

c065*
2920
6254
6286

3331

3453#%
26438
36748

3265

cleB»
3250

6260

3343

27228
37248

3535

2224
3292+
6262

3363#

27948
38108

3548

3398

28378
3940s

3554

2435+
3458#
62bb

SEG 016l

3401+

28908

3652

2497
3431*
5269
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WCF
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WRCHOT
WRCHEK
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104408
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4087 4089
1803 1828
2016 c0ls
446 2474
e89? 2929
3395 3431
40el 4086
4730 473e
4808 481l

4608 4610

1938# 1944»

1938 1962
1944

2343 2627
4368 Y43S#
Y432% Y4433

4368 4372
4392 4402

eeae? 2247
eba? cbbl
3184 3223
3785 3823
2203 2ese
2826 2876
3577 3664

2150 21583
2389 2406
2546 2565
2749 2796
298¢ 2991
3177 3189
3374 3376
3597 3680

Gl3
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SEG 0Olee

4238



CIRJJBC. RPOM S & FCTNL CTRLRR2

CZRJJB.PI1L

WRIDAT 002342

WRIFOR 002344

WRL = 004000
WRU = 000400
WSU = 000004
Xge 007342

$8DADR 881122
$BDDART lleb

$BELL 001216
SCHRARC 037310
SCKSWR 037622

$CM1 = 0000
$CMe = 00001u
$CM3 = 000006
$CM4 = 000006

SERFLG 001103
SERMAX 001115
SERROR 040574
SERRPC DOI1lE

SERRTB 001226
SERRTY 0407494
SERTTL 001112
SESCAP 001214
SFILLC 001156
SFILLS 001155
$GDADR 001120
SGODAT 001124

SGETH2 03264E
SGTSWR 037712
SHC = 00D00OG
§HICCT QHOS72
SICNT DOI104
SILLUP 092650
SINTRG 00113%
SITEME 0C1114

10-NOV-77 11:20

3918
16478

MACY11l 30(1046)

3968
2531

5439
3383

1891s
1771%
3344n
1850+
Y477%
4754

4837

1750

4754+

47549

4755+

13:16 PRGE 164

CROSS REFERENCE TARBLE -- USER SYMBOLS

3971
2536

5454
3612

4754
4l4n
102#

4Se7x
4?7585

4611

410S

4755»

Y754#
475Ss
4790
6284

4090*
Y754+

2102%
6274

4787

10~NOV=-77

3974 4016
2798 2983

gigd 2518
3683 3686

4268+ 4275
2oNTH 2348
4699 6254

4754 4755

Yle2os

6254 V44
6286 6289

4755+

475S

247 2349+

6277

4017

3177

LR
3733

4784

6260

2363+

403S

3183

6277
26e7%
6260

4808

a2

2627+

3391
2
38

3834

6280
2tble

6262

4813

b26Y

cbbls

3397
4y

98
3837

6282
2bS4#
e27¢e

6266

2694+

6269

3434

W
w
n

D
N

N
 
—

0
o

3472+

8277

6272

J47er

4372+

6274

4566+

SEG Cle2

260
3208

4384+

4638+



CIRJJBO, RPO4-5.6 FCTNL CTRLR2
CoRIIB.PLI

SLF
SLPADR

SNWTST=

SOCNT

00l1aa4
001106
001110
ERERER

g4Q4e3
o404l
036646
001154
000001

Q42314
Q42316
036632
001100
042556

000200
167770

000000

0373e2

u

c
c
C

10-NOV-77 11:20

b4es

MACY11l 30(1046)

4754

1750#
1750#
1771

4754

184Ss
cb43e
36748

4096#*

48378

4754
4837

4837
4837

I13
13:16 PAGE 16S

CROSS REFERENCE TRBLE -- USER SYMBOLS

4755
1947%
3S16#%
4754

1857s
2722
37248

4098

4755

1771

42
2435
3458

1810+

2093

10-NOV-77

46l4® 4617
3881% 3998+
4755

19478 2029
27948 2837
38108 3940s

4icex 4754

Yiee 4754

1750 1810
2497 eble
3491 3594

1845+ 1857+

4’17 47548

475754+
4609

2040
283908
408ss

4755

Yolb#

20648
29208

W
h
y
e
—

~
 M
@

V
T
 
0
]

L
N

4085+

47542

2089
3158#

1947
2794
3810

Yice#

4755

2330
33628

243Ss
34588

SEG Jlied

24978
3491s
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CZRJJB.#II 10-NOV-77 11:20 CROSS REFERENCE TARBLE -- USER SYMBOLS SEG 0Ol1&S

$TKS 001144 b42e 4754#%
S$TRSRY Q37404 47544
S$TMPO 001176 bYecs 1901 % 1902#*
STMPL 001200 gycs 1823# 20S04% 2051% e074% 2075#% 3498#% 3501 3503+« 3507 3€ll 3512+ 28lbs

3867#% 3877» 3336#% 3959+# 3362% 3990+ 3999» 4043 4045* 40s2 $os4 4yoses 40S9
4060 4063 4070 4073 4077% babY

sTMP2 001202 b4cs
STMP3 001204 64cH
S TMPY 001206 bucs
STMPS 001210 b4es -

STN = 000041 £95s 1803 1807 1810 1845s 1850 1857 1858 1944 1947s 1948 2029 2034
20408 2041 20S6 2059 c0b4 s 2065 2079 2089 2096 2le8s ccc4s £330 243Ss
24978 eblon 26438 2722 27948 2837 28908 29208 3158% 3250 3292 3360 33628
3455 34584 3491 3494 35948 36748 3724 3750 3810s 3938 39408 408Ss

S$7PB 001182 b4cs 4754#
STPFLG 001157 b4ce 4754
$TPS 001180 b4ce 4754
S TRAP 042320 1750 483718
S$TRRAP2 (042342 48374
STRP = (000014 48378
STRPAD 042354 48378
$TISTNM 001102 pyes 4091 Yieesx 4754 L -1
STTYIN (ON40362 47548
STYPBN= #xsxx% | 94837

STYPDS (036650 47548 4837
STVPE 037074 47548 4837
STYPEC (037244 47548
STYPEX 037312 47548
STYPOC Q42116 48378
STYPON (42132 48378
STYPOS 04207 48378
SXTSTR 036410 47S4s
$SGE T4= 000000 4loos
SOFILL 0O4231C 4837 8w
SHOCAT= sxsers U 4754 4755

. = 062366 bels &ces 6258 6298 bMls e4es l6bes 16630 16648 16818 1697 1750 17668
17678 18388 18404% 1863 1885# 19228 19248 19268 19708 19948 20168 20188 20208
c034s 20368 4086 4088s vlee 4eles 45158 47308 47348 4736 47388 47468 47548
47cg 47818 483Ss 4837 6335
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C2RIIB. P11 10-NOV-77 11:20 CROSS REFERENCE TRBLE -- MACRO NAMES SEG 0lege

RALLREG 6198 4780 4781
CHRANGR 6198 2102 2163 220l 2480 2543 2546 2548 2549 2578 2629 2776 282l 2823 2871

2873 2902 €903 2991 3065 3076 3195 3196 3265 3338 3408 3566 3568 3572 3e52
CHECKD 6198 2159 2136 c2es 2243 2289 2332 2339 2446 e474 2s08 2534 es72 eblY 2624

2658 69l 756 2801 e840 2852 2897 €929 2386 3060 3115 3166 3181 3220 3259
3303 3310 3325 3381 3395 3431 3464 3S61 3ele 3684 3734 3782 3820 383S 3892
3940 3975 4021

CHECKYV 6198 2096
CHKCNT 619
CKCNTV 619s
CLERRA 6198 2142 2183 2232 2236 2e38 2307 2389 2440 2469 2501 2529 2565 2567 2647

2653 2686 2736 2796 e84? 283%e e 2%kl 2970 3039 3041 3043 3108 3110 3163
3175 3213 3215 3252 3254 3301 3318 3320 3374 3378 3389 3426 3460 3461 3830

- 3880 3887 3970 4013 4016
CMPBLK 3%{;8 sgég 2322 240S 2492 2594 2678 2711 3091 3143 3242 3279 3353 3447 3484

CMREGI 6198 2107 216S 2203 cese 2313 233S 2455 e4se 2516 2ss1 2581 eb3l 2667 2700
ggga 2826 2876 2906 3007 3080 dla2 3200 3230 3269 3341 3411 3440 3477 3577

COMMEN ga8 6208
DARTARCYO 6198 2150 2152 2190 2132 ee4ad 2273 33 2442 2471 2503 2531 Se8 2655 2688

2747 2748 2798 2849 2894 2928 2980 81 3052 3053 3113 3165 3177 3217 3256
3302 3321 3380 3391 3428 3462 3682 3732 3782 3833 3890 3573 4619

DISREG 6198 3196 3225 3265
DUM 619 2036
ENDCOM 603 6208
ERROR 6208 1824 1853 20s4 2059 2081 eli2 21bb 2204 22lb =14 2253 2313 2324

ESCARPE 620
FIHERD &i3s 2135 2137 2183 2230 ee34 2307 2389 2437 2499 2565 264s 2653 2731 2733

FILLBL 619s
FLSVRE 6198 2163 220l 2e49 2309

LOARD e19s
MEG 18108 18448 184S 18568 1857 19468 1947 2029 20398 2040 2063s 2064 c088s 2089 127»

cize cce3s 2224 3298 2330 c434s 2435 c497s 2blls gble cb43s 27218 2722 27938 2794
c83bs 2837 28898 2890 29198 2920 31578 3158 32508 3291s 3292 3362s 34578 3458 3490

MULT 3236. 35938 3594 36738 3674 37238 3724 3809s 3810 39398 3940 4085

NEWTST 6208 1810 1845 1857 1947 2029 2040 20ey 2089 2les caeH 2330 2435 249" ebla
etN3 2722 2794 2837 28930 2920 3158 3250 3292 3362 3458 349} 3594 3674 3724
381

OFFSY £19s
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POP q&ggl 383; 3416 4146 4169 4189 4301 4407 4483 4507 4533 4579 464l 4703 4754

PUSH qggg. agg; 3dle 4137 4yie2 4184 4e94 4351 4429 4495 4ysee 4552 4634 4686 4754

REPORT 6208
RF ORGC 6198
RHCLER 6198 2948 eo4e 206b 2036 cles 21e0 cagy cees 2272 2330 2334 2435 2468 2497

2s6e gble cbl8 2643 2685 e’ee 2794 2837 284S 2830 2320 2932 3024 3044 3100
3111 3158 3170 3cll 3250 3292 3298 3362 3368 3423 3458 3441 3519 3534 3674
3704 3724 3756 3779 3810 3824 387S 3940 395 4007

VE 6198 47SS
SAVTST 6198 1810 1858 2029 2041 2065
SCH 6198 2340 2620 _ _
SCOPE 6c0s 1810 184S 1857 1947 2029 2040 204 2089 2128 c2ced 2330 2435 2497 gele

2643 e7ee 2794 eB37 2830 2%20 3158 3250 328 3362 3458 34491 3594 3674 3724
3810 3940 408S Yylee

SEEKCO 6198 2332 eBye 3311
SETPRI 6208 4754
SETTRR 4B837s
SETUP 6208 1750
SKIP 6198 620 1803 1807 1850 1944 2034 2056 2059 207s 3938
SLASH 6208
SPACE 6208
SREGIS 6198 2099 2196 caye 2e7b 2337 2445 2473 2507 2533 2571 2bee 2657 2690

gg?g 2800 28s1 2896 298s 3059 311§ 3180 3219 3258 3324 3394 3430 3463 3559

STARS 613 618 6208 eee 642 1327 13e8 1372 1373 1776 1797 1810 184S 1857 1911
1820 1947 1981 199} 2000 2020 2029 2040 2064 2089 cles 213l 2134 2147 2149
2187 2189 eceH 2330 2416 2429 43 2497 eble 2643 2722 2727 2730 2742 2745
2782 2794 2837 2830 2920 2928 2938 2940 2360 2963 2976 2979 2994 2997
3024 3027 3030 3049 3352 3068 3106 3250 3292 3362 3458 3491 3594

4085 Ylee 4745 4749

STARTT 65198 1348 2096 cl28 2eeH 2330 2435 2497

SWRSU 6208 17508
TJumMP 6198 3360 3455 3494 3750
TRMTRP 48378
TSCLR2 6198
TSCLRS 6198
TTSTNO 619s 1948 209 2128 2eeM 2330 2425 2497 cgble 2643 2722 2794 2837 2890 2920
TYPBIN 3158. 3250 3292 3362 3458 3481 3594 3674 3724 3810 33940

620
TYPDEC 6208 4122
TYPNAM 6208
TYPNUM 6208
TrPOCS 6208
TYPOCY 6208
TYPTXT 6208 1838 1840 1863 1884 1885 192¢ 1924 1326

2034 2036 4086 4088 4607 4609 46l 4615
28

35
VECSEY £19s 98 2332 2381 2447 247s 2509 2535 2573 261sS

gg 2898 2930 2987 3061 3116 3167 3182 3221
3465 3685 3735 3782 3821 3836 3833 3949

W' elges 2102 2198 2ee? 2247 2291 23058 2332 2375 2387 2450 e+v asle 2538
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2576 e6l?7 e6a? 266l 269 2759 2804 2844 2854 2900 2332 2989 3063
gégg gssg gsg? 3383 aaiY aaag 3385 3406 3434 3472 3564 3688 3738 g;ég gégg

T Gt A% BiR B} SRR 380 5830 5333 %3 sy %% Y g0 ShE 5l
gésg gsgg gggf ggg; 38{? aagg 3385 3406 3434 3472 3564 3688 3738 3785 3823

SSCMRE b4cs
SSCMTM e4cs
SSESCA 6208
SSNEWT 6208 1810 184S 1857 1947 2029 2040 2064 2089

cb43 ggsg 2794 2837 2890 2920 3158 3250 3292

SSSET 4837s
SSSKIP 6208
.EQURT S3Se 620
- HERDE S3Ss
.KT11 S35s
.SETUP S9Ss 1

Y 2330 2435 2497 gble
8 3491 3594 3674 3724

. ABS. 062366 coo

ERRORS OETECTED: O

RM03:CZRJJB,CZRIJIB. SEQ/CRF /SOL /NL : MC: ME : CND=RM03: CZRJJB. P11
RUN-TIME: 4] 32 2 SECONDS
FUN-TIME RATIO: SBB,76=7.7

CORE USED: 28K (55 PAGES)
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