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IDENTIFICATION 

PRODUCT CODE: MAINDEC-11-D2R&I-C-D 

PRODUCT NAME: UNIBUS RKO& DISK DRIVE DIAGNOSTIC: PART 2 

DATE: DECEMBER 1976 

MAINTAINER: . DIAGNOSTIC GROUP 

AUTHOR: GARY PAPAZIAN 

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT 
NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL 
EQUIPMENT CORPORATION. DIGITAL EQUIPMENT CORPORATION ASSUMES 
NO RESPONSIBILITY FOR ANY ERRORS THAT MAY APPEAR IN THIS DOCUMENT. 

THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED UNDER A 
ICENSE AND MAY ONLY BE USED OR COPIED IN ACCORDANCE WITH THE 

TERMS OF SUCH LICENSE. 

DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR 
THE USE OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS 
NOT SUPPLIED BY DIGITAL. 

COPYRIGHT (C; 1976 BY DIGITAL EQUIPMENT CORPORATION 
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1.0 ABSTRACT 

THIS PROGRAM PERFORMS 
INSURE THAT THE 0 

ORNS of THE DRIVE DIAGNOSTICS TO 

DATA OPERATIONS IN Bory 
2 ey ercanG READ AND WRITE 

WORST CASE PATTERNS, SPIRAL T 
2 

WR ING AND READING, AND ALL 
OFFSET OPERATIONS ARE PERFOR 
aL $0 UNLOADING AND D LOADING 7 TEMES GRE REPORTED ALONG WITH 

ATIONAL IN, YLINDER & MAX VELOCITY TIMES. 
ERROR DETE. .10N ocr 1S CHECKED BY SOFTWARE ERROR FORCING. 

AFTER A SUCCESSFUL RUN (WITH NO ERRORS) OF PART 2, THE DRIVE 
IS READY FOR PART 3 OF THE DRIVE DIAGNOSTICS. 

TESTING IS BASED ON A HIERARCHY APPROACH STARTING WITH 
BASIC LOGIC TESTS AND PROCEEDING THRU DYNAMIC TESTING. THE 
TESTS WILL BE KEPT SMALL TO FACILITATE SCOPING LOOPS. 

HHL CAUT TONGS H EE 

HALTING THIS PROGRAM ANYWHERE BUT AT THE END OF A PASS, 
MAY LEAVE THE HEADERS IN THE DISK CARTRIDGE IN AN 
UNDETERMINED STATE. 
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2.0 REQUIREMENTS 

2.1 HARDWARE 

THE FOLLOWING HARDWARE IS REQUIRED TO RUN THE CISK DIAGNOSTIC: 

POP-11 
CONSOLE TELETYPE 
16K MEMORY 
KWI1-L OR KW11-P CLOCK 
RKO6 UNIBUS CONTROLLER (RK611) 
1 TO 8 RKO& DRIVES 

NOTES: 1. IF NEITHER KW11-L OR P CLOCK IS USED, ALL TIMING 
TESTS WILL BE BYPASSED. A MESSAGE AT THE 
BEGINNING OF THE TESTS WILL CONFIRM THIS. 

2. THE PROGRAM CAN WORK OFF EITHER FORMATTED OR 
NON-FORMATTED PACKS. 

2.2 PRELIMINARY TESTING & PROGRAMS 

THE RK611 DISKLESS CONTROLLER DIAGNOSTICS (ALL PARTS} SHOULD 
FIRST RUN SUCCESSFULLY FOLLOWED BY THE RKC& DRIVE DIAGNOS*IC- PART 1. 
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ie 3.0 PROGRAM CONSIDERATIONS 

146 
iM? 3.1 POP-11 FAMILY COMPATIBILITY 

149 THIS PROGRAM CAN BE USED SY THE POP-11/04,05, 10,20, 
150 34,35,40,45,50, 8 70. 
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Ty_IS COMPATASLE WITH THE LSI-11 INSTRUCTION SET AND CAN "EST 
‘ THE RKOG& ONLY IF THE DRIVE CONTROLLER FOR THE LSI-11 IS 

DESIGNED TO BE DIAGNOSTICALLY COMPATABLE WITH THE RK611. 

3.2 XXOP 

THIS PROGRAM CAN BE CHAINED BY XXDP 8 WILL NOT OVERLAY THE 
LORDER. 

HAIN MODE OPERATION (MONITOR) 

. THE INPUT DIALOGUE IS BYPASSED. 
"THE BUSS AODRESS 8 CONTROLLER INTERRUPT VECTOR IS 

DEFAULTED. 
. DRIVE O WILL NOT BE TESTED. 
- BLL OTHER DRIVES IN THE "DRIVE PRESENT’ CONDITION WIL 

NOTE: THE DRIVE PRESENT CONDITION IS: 

A. HEADS MANUALLY LOADED 
B. CORRECT PORT SELECTED 
C. WRITE LOCK DISABLED 
DO. ORIVE READY INDICATOR ON 

DUMP MODE OPERATION (MANUAL } 

1. INPUT DIALOGUE IF STARTED FROM 220. 
ec. ORIVE O CAN BE TESTED, BUT THE OPERATOR IS FIRST GIVEN 

A MESSAGE TO REPLACE tHE PACk IN DRO WITH A SCRATCH 
PACK & TYPE <CR> WHEN DONE. 

C 

l 
2 

3 
4 

3.3 ACT/APT 

THIS PROGRAM IS ACT COMPATIBLE. IT IS APT 
COMPATABLE TO THE EXTENT THAT APT HOOKS WILL BE IN THE 
PROGRAM 8&8 WILL WORK THRU THE UPTON INTERFACE’. 

FOR OTHER INTERFACES, APT MAY ONLY LOAD $ START THE PROGRAM. 
I.£. LOAD $ DUMP MODE. 

AUTOMATIC MODE (MONITOR) 

1. THE INPUT DIALOGUE IS BYPASSED. 
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2. HE BUSS RODRESS & CONTROLLER INTERRUPT VECTOR IS 

ALL DRIVES IN THE “DRIVE PRESENT’ CONDITION WILL BE 

NOTE: THE DRIVE PRESENT CONDITION IS: 

A. HEADS MANUALLY LOADED 
B. CORRECT PORT SELECTED 
C. WRITE LOCK DISABLED 
D. ORIVE READY INDICATOR ON 

DUMP MODE (MANUAL): INPUT DIALOGUE IF STARTED FROM 220. 

APT ETABLE DEFINITIONS 

THE FOLLOWING DEFINITIONS ARE VALID FOR SPECIFYING APT ENVIPONMENTAL 
TABLE (ETABLE) ENTRIES. VIA RUNNING THE APT UTILITY PROGRAM “TSP”: 

1. SOFTWARE ENVIRONMENT: 
=1 IF APT SCRIPT MODE 
=0 IF STANDALONE MODE 

e. ENVIRONMENT MODE: BYTE 
BIT 7 = ETABLE DOES SIZING 

PROGRAM DOES SIZING 
BIT 6 SPOOL MESSAGES TO_APT IF SCRIPT MODE 

DON’T SPOOL TO APT 
BIT 5 SUPPRESS CONSOLE OUTPUT 

ALLOW CONSOLE OUTPUT 
BITS 4-0 NOT USED 

3. SWITCH 1 (SOFTWARE SWITCH REGISTER) 
IF ENVIRONMENT MODE BIT 7 (SIZING BIT) IS SET TO 1, THE SOFTWARE 
SWITCH REGISTER WILL BE USED, INSTEAD OF THE HARDWARE CONSOLE 
SWITCH REGISTER. REGARDLESS OF WHICH ONE IS USED, ALL BITS 
DEFINED IN SECTIONS 4.3 8 4.4 (SWITCH REGISTER OPTIONS) MAY USED 
WHEN RUNNING IN STANDALONE MODE. 
iN na script MODE, HOWEVER, BIT 14 (LOOP ON TEST) MUST ALWAYS 

4. SWITCH 2 (USER SWITCH REGISTER) 
NOT USED 
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S. CPU OPTIONS: 
NOT USED 

6. MEMORY TYPES 1-4 AND MAX MEMORY ADDRESSES 
NOT USED 

7. INTERRUPT VECTOR 1: 
USED WHEN ENVIRONMENT MODE BIT 7=1. DEFAULT = 210 

8. BUS PRIORITY 1: 

SEG 2095 
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3.4 

3.5 

3.6 

3.7 

3.8 

USED WHEN ENVIRONMENT MCDE BIT 7=1. DEFAULT = & 

9. iNTERRUET VECTOR 2: 
NOT USED 

10. BUS PRIORITY 2: 
NOT USED . 

11. BASE ROORESS: 
USED WHEN ENVIRONMENT MODE BIT 7 = 1. DEFAULT = 17744C 

l2. DEVICE MAP: 
USED WHEN ENVIRONMENT MODE BIT 7 = 1. EACH BIT SET “C 
1_IN BITS O-7 WILL SELECT THE CORPESPONDING DRIVE TC SE 
TESTED. BITS 8-15 ARE NOT USED. 

13. CONTROLLER DESCRIPTOR WORDS: 
NOT USED 

14. DEVICE DESCRIPTOR CODES (IN WORDS): 
NOT USED 

DUAL ACCESS 

THIS PROGRAM WILL NOT TEST OR SUPPORT OUAL-ACCESS. A DRIVE 
EQUIPED WITH DUAL ACCESS MUST BE SWITCHED T) THE PORT UNDER 
TEST TO PREVENT CONTENTION WITH THE OTHER PORT. 

DUAL ACCESS TESTS WILL BE INCORPORATED IN A SEPARATE PROGRAM 
AT A LATER DATE. 

MEMORY MANAGEMENT 

MEMORY MANAGEMENT NOT USED 

PARITY CHECK ENABLED 

IF THE MEMORY PARITY CHECK OPTION IS AVAILABLE ON THE SYSTEM, 
THE PROGRAM WILL RUN WITH MEMORY CHECK ENABL’® 

BAD SECTOR 

THE PROGRAM WILL COMPARE DATA ERRORS WITH THE BAD SECTOR 
INFORMATION CONTAINED ON CYLINDER 410, HEAD 2. PRINTOUTS 
OF DATA ERRORS DUE TO BAD SECTORS/TRACKS WILL BE MASKED OLT. 

EXECUTION TIME 

THE EXECUTION TIMES SHOWN BELOW ARE BASED ON THE POP 12.50. 

TOTAL TIME: 2 MIN, 40 SEC 

SES 3006 
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3.9 

3.10 

3.11 

4.0 

4.1 

A BREAKDOWN OF THE MORE LENGTHY TESTS ARE SHOWN SELOW: 

TEST ORIVE OFF TRACK 45 SES TET Bi UNL OF HEADS 16 SEE 
TEST 22 LORD HERDS 20 SEC 
TEST e3 ROTATIONAL TIMING 1S SEC 
TEST 24 MAX SEEK TIMES 15 SEC 
TEST 26 137 CYL SEEK TIMES 10 SEC 
TEST 27 MAX VELOCITY TIMES 1S SEC 

FAULT ISOLATION 

TO BE DETERMINED. 

ERROR CORRECTION AND FAILURE RATE ANALYSIS 

THIS PROGRAM WILL NOT DO ERROR CORRECTION OR FAILURE RATE 
ANALYSIS. 

DEFAULT UNIBUS ADDRESSES 8&8 VECT RS 

THE FOLLOWING IS A LIST OF ALL DEFAULT ADDRESSES & 
VECTORS OF ALL HARDWARE TO BE USED & THEIR MEMORY 
ADDRESSES WHERE THEY “AN BE CHANGED. 

LOCATION DEFAULT CONTENTS 

RKO& BUSS ADORESS 1264 177440 
CONTROLLER INTERRUPT VECTOR 1314 210 
CONTROLLER PRIORITY 1316 240 
P-CLOCK STATUS REG 1320 172540 
P-CLOCK SET BUFFER 1322 172542 
P-CLOCK READ BUFFER 1324 172544 
L-CLOCK STATUS REG 1326 177546 
L-CLOCK INTERRUPT VECTOR 1330 100 
P-CLOCK INTERRUPT VECTOR 1332 104 
TTY KB STATUS REG 1144 
TTY KB BUFFER 1146 
TTY PINTER STATUS REG 1150 177S64 
TTY PRINTER BUFFER 1152 177566 

OPERATING PROCEDURE & CONTROL FUNCTIONS 

PROGRAM LOADING 

THE PROGRAM CAN BE LOADED FROM PAPER TAPE USING STANDARD 
PROCEDURE FOR ABSOLUTE LOADER TAPES; OR FROM ANY MEDIA 
SUPPORTED BY XXOP. 
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4.1.1 

4.1.2 

4.1.3 

4.104 

4.2 

LOAD THE STARTING ADDRESS (SEE SEC 4.2). 

SET SWITCH REGISTERS AS DESIRED (SEE SEC 4.3). 

SET ORIVES TO BE TESTED IN THE ‘LOAD’ CONDITION & WITH THE 
APPROPRIATE PORT SELECTED & wRITE LOCK DISABLED. ORIVES 
NOT TO BE TESTED MUST HAVE BOTH PORTS DESELECTED. 

NOTE: THE DRIVE WILL NOT RESPOND TO THE ’STAPT SPINOLE’ 
come THE RUN/STOP SWITCH IS IN THE 'STOP’ 

PRESS ‘START’ 

THE PROGRAM WILL IDENTIFY ITSEL® AND WILL BEGIN A 
DIALOGUE atTH THE OPERATOR TO DETERMINE DRIVES TO BE TESTED 

THE PROGRAM BEGINS TESTING ONLY THOSE DRIVES SPECIFIED BY 
THE INPUT DIALOGUE. IF _A SPECIFIED DRIVE CANNOT BE FOUND BY 
THE PROGRAM IT WILL BE FLAGGED AS AN ERROR THAT THE DRIVE 
WAS NOT AVAILABLE. THEN BEGINNING WITH THE LOWEST NUMERICAL 
DRIVE AND PROCEEDING IN SEQUENTIAL ORDER, ALL VALID DRIVES 
WILL BE TESTED. ONE PASS THROUGH THE TEST SEQUENCE WILL BE 
PERFORMED ON EACH DRIVE BEFORE MOVING TO THE NEXT DRIVE 
IN SEQUENCE. THE DRIVE TO BE TESTED WILL BE TYPED AT THE 
BEGINNING OF EACH PASS. “END OF PASS” WILL BE TYPED AFTER 
TESTING ALL DRIVES. 

STARTING LOCATIONS 

LOCATION 200 - STARTING ADDRESS TC DEFAULT THE BUSS 
ADDRESS & THE CONTROLLER INTERRUPT VECTOR 
& TEST ALL DRIVES IN THE "DRIVE PRESENT’ 
CONDITION. 

NOTE: THE DRIVE PRESENT CONDITION IS: 

A. HEADS MANUALLY LOADED 
8. CORRECT PORT SELECTED 
C. WRITE LOCK DISABLED 
D. ORIVE READY INDICATOR ON 

LOCATION 204 - SAME AS 200 START BUT BYPASS WRITE TESTS. 

LOCATION 214 - SAME AS 200 START BUT BYPASS TIMING TESTS. 

LOCATION 220 - STARTING ADDRESS TO INPUT TESTING PARAMETERS 
VIA_THE INPUT DIALOGUE. BUSS ADDRESS 8 
CONT. INTERRUPT VECTOR INPUTTED ONLY ON 

SEG CCOE 
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1ST PASS. 

LOCATION 224 - SAME AS 220 START BUT. BYPASS WRITE TESTS. 

LOCATION 230 - SAME AS 220 START BLT BYPASS TIMING TESTS. 

IMPORTANT: FOR VARIATIONS OF THE ABOVE, SEE XXxDP, ACT/APT 
CONSIDERATIONS IN SECTIONS 3.2 8 3.3. 

4.3 SWITCH REGISTER 

THE SWITCHES ARE USED TO PROVIDE CONTROL FUPCTIONS. 

SWITCH FUNCTION 

HALT ON ERROR 
LOOP_ON TEST 
INHIBIT ERROR TYPEOUT 
BYPASS DRIVE AFTER 20 ERRORS 
INHIBIT ITERATION 
BELL ON ERROR 
LOOP ON ERROR 
LOOP ON TEST IN SW<07:CO> 

o
b
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4.3.1  SW<1S> 

THE PROGRAM HALTS ON ENCOUNTERING AN ERROR, AFTER TYPING OUT 
THE ERROR MESSAGE AND PERTINENT INFORMATION, IF SW13=0. 
PRESSING “CONTINUE” RESTORES NORMAL OPERATION OF THE PROGRAM. 

4.3.2 SWC 

THE PROGRAM LOOPS ON THE TEST THAT IS BEING EXECUTED WHEN 
THE SWITCH IS PUT ON. THIS SWITCH IS NORMALLY USED ALONG 
WITH SW1S. 

4.3.3 SW«ld 

THIS SWITCH INHIBITS ALL ERROR MESSAGES. NORMALLY USED WHEN 
LOOPING ON TEST (SW14) OR LOOPING ON ERROR (SW9). 

4.3.4 SW< le) 

THIS SWITCH BYPASSES A GIVEN DRIVE AFTER 20 ERRORS HAVE 
BEEN DETECTED. 

4.3.5 SW<ll> 

EACH TEST WILL BE EXECUTED ONLY ONCE. NORMALLY AFTER THE 
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4.3.6 

4.3.7 

4.3.8 

4.4 

4.5 

KO1 

FIRST PASS, EACH SUBTEST IS ITERATED A NUMBER OF TIMES 
(U Hao 20, 3 iN SOME CASES). SETTING THIS SWITCH INHIBITS 
ITERATIONS, SO THAT GUICK PASSES CAN BE MADE. 

SW< 10> 

RINGS A BELL ON ERROR. USEFUL WHEN ERROR TYPEOUT IS INHIBITED. 

SW<09> 

THIS SWITCH PROVIDES THE TIGHTEST POSSIBLE SCOPE LOOP FOR 
ERRORS. IF THE PROGRAM DETECTS AN ERROR, IT WILL LOOP BACK 
TO THE BEGINNING OF TEST. 

SW< 08> 

THIS SWITCH IS USED TO SELECT A PARTICULAR TEST (AS PER 
SW‘Q0-7>) FOR EXECUTION AND SUBSEQUENT LOOPING. THUS IF 
TEST 15 IS TO BE SELECTED THE SWITCH SETTING WOULD BE 
000415. IT SHOULD BE NOTED THAT BEFORE SELECTING TEST 1S, 
ALL THE PREVIOUS TESTS (1-14) WILL BE EXECUTED. 

"SOF TWARE’ SWITCH REGISTER 

IF THE PROGRAM IS BEING RUN ON A SWITCHLESS PROCESSOR 
(1.£. AN 11/704 OR 11734) THE PROGRAM WILL DETERMINE THAT 
THE HARDWARE SWITCH REGISTER IS NOT PRESENT AND WILL USE 
A *SOFTWARE’ SWITCH REGISTER. THE ’SOFTWARE’ SWITCH 
REGISTER IS LOCATED AT LOCATION 176 (8). THE SETTINGS 
OF THE 'SOFTWARE’ SWITCHES ARE CONTROLLED THROUGH A 
KEYBOARD ROUTINE WHICH IS CALLED BY TYPING A_’CONTROL G’. 
THE PROGRAM WILL RECOGNIZE THE *CONTROL G’ AT ANY TIME 
EXCEPT WHEN THE PROGRAM IS AT A HIGHER PRIORITY PROCESSING 
AN RKO& INTERRUPT. THE ’SOFTWARE’ SWITCH VALUES ARE 
ENTERED AS AN OCTAL NUMBER IN RESPONSE TO THE PROMPT 
FROM THE SWITCH ENTRY ROUTINE: 

SWR = NNNNNN NEW = 

EACH TIME SWITCH SETTING ARE ENTERED, THE ENTIRE SWITCH 
REGISTER IMAGE MUST BE ENTERED. LEADING ZEROS ARE NCT 
REQUIRED., ‘*RUBOUT’ AND *CONTROL U’ FUNCTIONS MAY BE 
USED TO CORRECT TYPING ERRORS DURING SWITCH ENTRY. 

ON’ PROCESSORS WITH HARDWARE SWITCH REGISTERS, THE 
"SOFTWARE’ SWITCH REGISTER MAY BE USED. IF THE PROGRAM 
FINOS ALL 16 SWITCHES IN THE ’UP’ POSITION, ALL SWITCH 
REGISTER REFERENCES WILL BE TO THE ‘SOFTWARE’ REGISTER 
AND THE PROCEDURES DESCRIBED ABOVE MUST BE FOLLOWED. 

INPUT DIALOGUE 
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4.5.1 

4.5.2 

4.5.3 

4.5.4 

THE DIALOGUE WILL BE DONE INTE-ACTIVELY. THE PROGRAM WILL 
REQUEST A PORAME TER BY FONROLE TYPE QUT THe PARAMETER MAY 
THEN BE ENTERED AS SPECIFIED SELOW ALLOWED TO DEFAULT 
BY A CARRIAGE RETURN. UNRECOGNIZED OR ILLEGAL RESPONSES WIL. 
BE ECHOED BACK FOLLOWED BY “?". THE PROPER RESPONSE May 
THEN BE ENTERED. 

IMPORTANT: FOR VARIATIONS OF THE ABOVE SEE XXDP, ACT/APT 
CONSIDERATIONS IN SECTIONS 3.2 

DRIVE SELECTION 

THE REQUEST WILL BE: 

DRIVES TO BE TESTED: 

THE DEFAULT RESPONSE IS CARRIAGE RETURN TO TEST ALL DRIVES 
IN THE "DRIVE PRESENT’ CONDITION. 

THE OPERATOR CAN ALSO TYPE IN THE SPECIFIC DRIVE” NUMBERS 
TO BE TESTED, SEPARATED BY COMMAS & TERMINATED BY A CARRIAGE 

E.G. DRIVES TO BE TESTED: 1,2,4,6 

IMPORTANT: FOR VARIATIONS OF THE ABOVE SEE XXDP, ACT/APT 
CONSIDERATIONS IN SECTIONS 3.2 & 3.3. 

BUS ADDRESS 

THE REQUEST WILL BE: 

TYPE IN BUSS ADDRESS IF NOT 177440 

THE DEFAULT IS A CARRIAGE RETURN 

CONTROLLER INTERRUPT VECTOR 

THE REQUEST WILL BE: 

TYPE IN CONTROLLER INTERRUPT VECTOR IF NOT e10 

THE DEFAULT IS A CARRIAGE RETURN. 

EXAMPLE OF PROGRAM DIALOGUE 

THE EXAMPLE SHOWN IS FOR A PROGRAM STARTED AT ADDRESS ee0. 
ALL OPERATOR RESPONSES ARE UNDERLINED. 

UNIBUS RKO& DRIVE DIAGNOSTIC 
PART 2 

SES S011 
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N
B
 

MAINDEC-11-DZ2R6I1-C-PB 

DRIVES TO BE TESTED: 1,3<CR> 

TYPE IN BUSS ADDRESS IF NOT 177440 <CR> 

TYPE IN CONTROLLER INTERRUPT VECTOR IF NOT 210 <CR> 

WILL TEST DRIVES: 

3 
DRIVE 1 

(THE REST IS IDENTICAL TO THE EXAMPLE SHOWN IN 4.6 BELOW) 

4.6 PROGRAM EXAMPLE 

THE FOLLOWING IS AN EXAMPLE OF A PROGRAM STARTED AT THE 
DEFAULT ADDRESS (200) & WITH 2 DRIVES ON THE LINE. 

UNTBLS KOE DRIVE DIAGNOSTIC 

MAINDEC-11-DZR6I-C-PB 

WILL TEST DRIVES: 

I 
DRIVE O 

DRIVE SERIAL NO. AAA 
CARTRIDGE SERIAL NO. 88B 

DRIVE 1 

DRIVE SERTAL NO. CCC 
CARTRIDGE SERIAL NO. DOD 

END PASS #1 

WILL TEST ORIVES: 

1 

DRIVE 0 

DRIVE SERIAL _NO. AAA 
CARTRIDGE SERIAL NO. BBB 

DRIVE 1 
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4.7 

DRIVE SERIAL NO. CCC 
CARTRIDGE SERIAL NO. ODD 

END PASS # 2 

(ETC) 

THE ABOVE ASSUMES NO ERRORS DETECTED. 
THE NUMBER OF PASSES IS DETERMINED BY ACT/APT/XXDP 

IMPORTANT: FOR VARIATIONS OF THE ABOVE, SEE XXDP, ACT/APT 
CONSIDERATIONS IN SECTIONS 3.2 8 3.3. 

HALTING THE PROGRAM 

THE PROGRAM PROVIDES A METHOD OF HALTING ITSELF SUCH THAT 
THE CARTRIDGE AND/OR DRIVE IS NOT LEFT IN ON UNDETERMINED 
STATE; IE: HEADS UNLOADED OR INVALID FORMAT. 

TO PROPERLY HALT, TYPE ZONTROL-C (tC) ON THE CONSOLE. 

F_HEADS ARE LOADED & FORMATTING IS VALID, 
HE PROGRAM WILL: 

1. ECHO tC 
. TYPE “CPU HALTED” 
. HALT THE PROGRAM 

4 
3 

IF HEADS ARE NOT LOADED AND/OR FORMATTING IS INVALID, 
THE PROGRAM WILL: 

1. ECHO fC 
2. TYPE *HALT PENDING, PLEASE WAIT’ 
3. 00 THE TEST(S) THAT LOADS HEADS AND/OR FORMATS 
4 THE INVALID CYLINDERS 

S 
TYPE ’CPU HALTED’ 
HALT THE PROGRAM 

NOTES: 

1. THE ABOVE EXAMPLE IS FOR THE PROGRAM RUNNING IN DUMP 
MODE (MANUAL). IF THE PROGRAM IS RUNNING IN CHAIN/AUTO 
MODE VIA XXDP,ACT,APT; IT WILL FIRST LOAD HEADS 
ANL/OR FORMAT CORRECTLY, IF REQ’D, THEN IT WILL 
JUMP ON To THE MONITOR WHERE THE NEXT PROGRAM CAN BE 

THE TYPEOUTS WILL BE “ABORT PENDING - PLEASE WAIT” 
& “PROGRAM ABORTING” 

2. OPERATING THE 'CONTINUE’ SWITCH ON THE CPU CONSOLE WILL RETURN THE 

SEG CO13 

PROGRAM TO TEST 1 WHERE TESTING WILL BEGIN WITH THE 1°ST DRIVE AGAIN. 
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5.0 DRIVE DIAGNOSTIC FUNCTIONAL DESCRIPTION 

GENERAL 

A. WRITE TESTS 

THESE TESTS CHECK THE ABILITY OF THE DRIVE TO WRITE 8 READ 
WORSE CASE PATTERNS; PERFORM ALL OFFSETS 8& PERFORM ALL 
SPIRAL WRITING. 

8. SERVO & SPINDLE TIMING TESTS 

THESE TESTS CHECK 8 TYPE HEAD LORD, UNLOAD 8 INDEX TIM 
ALSO MI“. MAX. ANO AVERAGE SEEK TIMES, AND MAX VELOCIT 
OF THE HEADS ARE MERSURED 8& TYPED. 

S.2 TEST DESCRIPTIONS 

SHESRSRSRELELSAESESSSELELESERELKSEEASSERESESESSLELELELELELELSES ES 

BASIC CONTROLLER TESTS, SIZING 8 SETUP 
SEESELEEERSESEREESSESE SERS R SEES EERE ESEESERERSEEEREEREESEEEEREREED 

. o
-
 

ING, 
Y 

TEST 1 REFERENCE ALL CONTROLLER REGISTERS 

THIS TEST VERIFIES THAT ALL THE CONTROLLER REGISTERS 
CAN BE ACCESSED. THE INABIL:TY TO BE ACCESSED WILL 
RESULT IN A TIMEOUT TRAP WITH AN ERROR MESSAGE. ANY 
ERROR IN THIS TEST WILL RESULT IN ABORTING ALL OTHER 
TESTS AND JUMPING TO ’END OF PASS’ 

TEST 2 SIZE THE BUSS 

THIS TEST IS ENTERED ONLY IF ‘DRIVE SELECTION’ 
EITHER BY RUNNING IN THE AUTO MODE OR A 200 ST 
MANUAL MODE. 
EVERY DRIVE FROM O THRU 7 IS ADDRESSED. 
CONTROLLER ERROR (CERR) IS EXAMINED AND IF NOT SET, THE 
DRIVE WILL BE TESTED. IF SET, THE PROGRAM WILL BYPASS 
TESTING THAT DRIVE ONLY IF THE ERROR WAS A RESULT OF 
MDS. UFE OR NED BEING SET: OR BOTH NED & DRA RESET IN- 
DICATING THE OTHER PORT IS ACCESSED. 

S DEFAULTED 
TI 

I 
ART IN THE 

TEST 3. VERIFY OPERATOR DRIVE SELECTIONS 

THIS TEST IS ENTERED ONLY IF DRIVE SELECTION IS NOT 
DEFAULTED. EVERY DRIVE FROM 0 TO 7 IS ADDRESSED & 
CONTROLLER ERROR (CERR) IS EXAMINED. IF NOT SET, THE 
PROGRAM WILL ASSUME THE DRIVE IS PRESENT. IT WILL THEN CHECK 
TO SEE THAT THE DRIVE WAS INPUTTED FOR TESTING. IF NOT, IT WILL 
BE AN ERROR. IF CERR WAS SET, THAT ORIVE WILL BE BYPASSED 
ONLY IF THE ERROR WAS A RESULT OF MOS OR UFE SET OR BOTH 
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NEO 8 Re RESET (WRONG PORT). IF CERR IS A RESULT OF 
NED oN CHECKE } INT THE INPUTTED INFOR TO 
Vv Y tt das TB oF ECIFIED. 

TEST 4 FIND NEXT ORIVE TO BE TESTED 

THIS TEST FINDS THE NEXT DRIVE PRESENT & PUTS THAT 
ADDRESS IN 'DRVAD’. 
THROUGHOUT THE FOLLOWING TESTS, THE ORIVE TESTED IS 
THE DRIVE WHUSE ADORESS IS IN 'ORVAL’. 

TEST S PRINT DRIVE SERIAL NUMBER 

THIS TEST READS & PRINTS THE ORIVE 
IN DECIMAL 8 IS PERFORMED Of THE 1 

SERIAL 8 FROM MSG A, WORD 11 
ST PASS ONLY 

TEST & SET VV WITH PACK COMMAND 

IF VV IS RESET, THE PACK COMMAND IS USED TO SET IT. 

TEST 7 READ & SAVE BAD SECTOR INFO & TYPE PACK SERIAL 8 

THIS TEST VERIFIES THAT CYL 410, TRACK 2 CAN BE READ. 
THIS AREA CONTAINS BAD SECTOR INFO WHICH IS WRITTEN BY THE 
FACTORY DURING MANF. ALL BAO SECTOR INFO (BSE) WILL BE STORED 
AT THIS TIME TO MASK FUTURE READ HEADER OR DATA ERROR PRINTOLTS. 
IF BSE INFO CANNOT BE READ IF AFTER READING THE BSE INFO 
IT IS DETERMINED THAT AN aC IGNMENT CARTRIOGE IS USED, 
A MESSAGE WILL BE TYPED INDICATING THAT ALL 
FUTURE FORMAT AND REAO-WRITE TESTS WILL BE BYPASSED. 
THIS IS DONE SO AS NOT TO DESTROY BSE INFO OR AN ALIGNMENT PACK BY WRITI 

THE PACK SERIAL # IS TYPSD IN OCTAL & FOR THE FIRST PASS ONLY. 

SERSSRSAASHAALEREKERAERAAKRERASHSRERALELEEAAE REFEREES SESRELLRAEAERERE 

WRITE TESTS 
EEEALEERELEERLLERE LER RAE EERE EEE ELLER ERE REAR ER SEES ERE EEEER EERE EES 

TEST 10 BASIC WRITE DATA TEST; 1 ' ORD 

THIS TEST VERIFIES THE ABILITY OF THE DRIVE TO WRITE JUST ONE WORD, 
ALL SECTORS ON CYL O ARE GIVEN IDENTICAL HEADERS & 
A WRITE COMMAND IS ISSUED. READ & WRITE CHECK COMMANDOS ARE NOT 
PERFORMED. THIS TEST PROVIDES THE TIGHTEST POSSIBLE SCOPE LOOP 
FOR A WRITE ERROR. 

TEST 11 BASIC WRITE DATA <ST; FULL SECTOR 

THIS TEST VERIFIES THE ABILITY OF THE DRIVE ~O WRITE 
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A FULL SECTOR. ALL ZEROS ARE WRITTEN BY THE WRITE CG" COMMANC 
BY CHEE KED Bt BY A ne eoeBaNG DATA COMMAND. A FURTHER CHECK 1S. PERF RMEC 

THE ABOVE 1§ MREPEATED. FOR AN ALL ONES PATTERN. 

TEST 12 20 SECTOR FORMAT TEST 

DATA _IS WRITTEN ON A FULL TRACK _IN 20 SECTOR FORMAT. 
MSS BO,B1 ARE CHECKED FOR ANY ERROR CONDI7ION 

TEST 13 TEST OFFSET 8& RTC LOGIC 

THE HEADS ARE FIRST OFFSET BY OFFSET COMMANDS. 
THIS TEST CHECKS THE RTC LOGIC BY VERIFYING THAT THE 
"OFFSET ON’ BIT (MSG A,00) RESETS AND THE OFFSET REG 

BECOMES THE CYL DIFF INFO WHEN A SEEK CMD TO A 
DIFFERENT CYLINDER IS ISSUED 
IT ALSO TESTS THAT DRIVE CLEAR 8 SEEK TO SELF WILL NOT 
CLEAR THE ‘OFFSET ON’ BIT OR THE OFFSET REG. 
ALL OFFSET POSITIONS IN BOTH DIRECTIONS ARE CHECKED 

TEST 14 TEST READ DATA AT ALL HEAD OFFSET POSITIONS 

THIS TEST VERIFIES THAT THE HEAD ore LOGIC IS OPERATIONAL BY 
WRITING ALL 1°S PATTERNS ON CYLINDER 0, HEAD 0. THEN 
PERFORMING READ DATA FROM CENTERLINE AND MOVING OUT + AND - OFFSET 
POSITIONS UNTIL A FAILURE OCCURES. THE FAILING OFFSET POSITIONS 
ARE PRINTED OUT IF LESS THAN THE OFFSET TOLERANCE TO BE SPECIFIED. 
OFFSET CODES ARE ALSO VERIFIED BY READING MSG A, STATUS 00 $ 10. 
ALL HEADS ARE TESTED AT CYL O. 

IF THERE ARE NO FAILURES AT ALL, THIS INDICATES THAT 

A. HEADS DID NOT MOVE AT ALL 
OR B. THE COMBINATION OF DISC SURFACE, HEADS, R/W AMP 

ARE EXCEPTIONALLY GOOC. 

AN APPROPRIATE MESSAGE WILL BE TYPED. 

TEST 15 WRITE WITH HEADS OFFSET 

THIS TEST VERIFIES THAT WHEN ATTEMPTING TO 
WRITE WITH HEADS OFFSET THAT THE OFFSET WILL CLEAR 
8 THE ORIVE WILL WRITE 
SINCE THE WRITE COMMAND HAS AN IMPLIED RTC. 
THIS TEST IS PERFORMED FOR MAX POS & NEG OFFSETS ONLY 

TEST 16 TEST CURRENT CROSS-OVER CYLINCERS 

THIS TEST VERIFIES THAT THE DRIVE CAN WRITE & REAC OFF 
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HG CURRENT CHANGE CYLINDERS X & ” IN THE FOLLOWING WAT: 

874 Sf i RAL, WRITING i PERFORMED FR, “YLINDER X °C CYLINDER ¥ 
aoe WITH A DATA PATTERN FILLING THE .fTIRE 2 CYLINDERS. 

¢ 

Br? A WRITE CHECK IS THEN PREFORMED TO VERIFY DATA WAS PROPERLY WRITTEN. 
a THIS TEST IS PERFORMED FOR ALL 3 HEADS. 

¢ 

880 CYLINDER X: 63 127 191 255 319 383 
Be: CYLINDER Y: 64 128 192 256 320 384 

88s 
bee TEST 17 TEST HEAD SWITCHING TIME 

896 TESTS THE ABILITY TO SWITCH HEADS IN LESS THEN 1OMS WHEN +€ACS SPIRAL. 

1. SECTOR 17 IS FIRST LOCATED AND A WRITE DATA COMMAND OF Sl2 WORDS 
TO SECTOR 21 IS ISSUED. 

2. THE PROGRAM NOW KNOWS THAT THE DRIVE WILL NCT HAVE 70 TRAVEL 
A FULL REVOLUTION BEFORE FINDING SECTOR 21. 

3. SINCE EACH SECTOR TAKES APPROX. 1.°oMS THE TIME BETWEEN 
THE START OF THE WRITE COMMAND (FROM SECTOR 21. HEAD DO: 79 
SECTOR 0, HEAD 1) AND CONTROLLER READY SHOULD BE APPROX EMS 

THE ABOVE IS REPEATED FOR HEAD SWITCHING BETWEEN | T0 2 

THIS TEST IS BYPASSED IF NEITHER L OR P CLOCK IS PRESENT 

TEST 20 DRIVE OFF TRACK TEST 

THIS TEST CHECKS FOR SERVO OSCILLATIONS DURING SETTLING TIME BEYCNC 
THE ALLOTED 3MS. 

1. INITIALLY, EVERY CYLINDER IS FORMATTED WITH IDENTICAL HEADERS 
(UNIQUE TO EACH CYLINDER) 

2. A FULL SECTOR WRITE COMMAND IS ISSUED BY A SINGLE CYL SEEK FROM C TO B
U
R
R
 

OR 
CO
R 

SR
R 

ER
 

oe
s 

90g AS HEADERS ARE IDENTICAL, THE NEXT SECTOR TO COME UNDER THE 
919 HEADS WILL IMMEDIATELY BE WRITTEN. 
gli 3. IF THERE I§ OSCILLATION SENSED BY READING THE TRIBITS. 
gic DRIVE OFF TRACK ERROR WILL SET. 

914 IN THIS MANNER OSCILLATING SEEKS ARE PERFORMED BE*WEEN ALL MAJOR CYLINDE 
gis io9 OSCILLATIONS ARE PERFORMED AT EACH MAJOR CYLINDER 
3:8 EFORE COING THE NEXT CYLINDER 

98 
9:9 

SESSA ELELLESRESASLESAALESRAELRERESASEASSRLAERELELED eRRERERERLERE 

SERVO & SPINDLE TIMING TESTS. 
Si Se hk gb a 0 AE AE AEE EA A A a a a SAE A HE A HE HEE 

TEST 21 TIME BETWEEN OUTER LIMIT TO HEADS HOME DURING UNLOAD SE
R 

PR
RE

N 
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TIME IS MEASURED FROM ATTN ASSERTING (APPROXIMATES REV & OUTER LIMIT. 
TQ HEADS HOME ASSERTING. EXPECTED TIME APPROX SOOMS 

ALL TIMING TESTS ARE BYPASSED IF NEITHER 
L OR P CLOCK IS PRESENT 8 WILL BE INDICATED BY A MESSAGE 

TEST 22 TEST LOW VELOCITY TIMES DURING LOADING 

THIS TEST ISSUES A START SPINDLE COMMAND 
AFTER 'HEADS HOME’ HAS BEEN DETECTED FROM THE PREVICUS TES’. 
THE FOLLOWING “LOW VELOCITY” TIMES ARE CHECKED AGAINST 
LIMITS TO BE DEFINED: 

TIME 1: TIME BETWEEN HEADS HOME NEGATING 8&8 SERVO SIG PRES ASSER”ING 
EXPECTED TIME APPROX SOO MS 

TIME 2: TIME BETWEEN OUTER LIMIT & INNER LIMIT 

TIME IS MEASURED FROM SERVO SIG PRES (APPROX CUTER _IMIT) 
TO_REV_ (APPROX INNER LIMIT) 
EXPECTED TIME APPROX 2 SEC 

TIME 3: TIME BETWEEN INNER LIMIT & OUTER LIMIT 

TIME IS MEASURED FROM REV ASSERTING (FROM RECVE. 
TO REV NEGATING (fFTR0X JUTER LIMIT) 
EXPECTED TIME APPROX 2 SEC 

TEST 23 MEASURE ROTATIONAL SPEED 

THIS TEST MEASURES INDEX TIMING SY: 

A. CHANGE FORMAT TO 20 SECTOR $ READ HEADER. 
CONTROLLER ROY STARTS THE TIME” 

B. CHANGE FORMAT TO 22 SECTOR & READ HEADER. 
CONTROLLER RDY ENOS “HE TIMER. 

INDEX TIMING IS THE TIME BETWEEN THE e CONT. ROY TIMES. 
THIS IS BECAUSE A CHANGE OF FORMAT INHIBITS SEC™OR PULSES 
UNTIL THE NEXT INDEX APPEARS-THUS KEEPING A GIVEN 
FORMAT COMPLETE THROUGHOUT AN ENTIRE CYLINCER 

THE TIME IS THE AVERAGE OF 100 READINGS. 

TEST 24 MEASURE MAX SEEK TIME 

THIS TEST MEASURES THE MAX SEEK TIME BETWEEN CYLINDERS 0 8 410 
THE AVERAGE TIME OF 100 SEEKS IN BOTH DIRECTIONS ARE PRINTED 
IF NOT WITHIN LIMITS TO BE SUPPLIED. 
MAX SEEK TIME SHOULD BE LESS THAN 7OMS. 

TEST eS MEASURE MIN SEEK TIME 



ee
 

~s
 

rtd
 

BR
S 

RB
RE
R 

RS 
Sh
 

ys)
 ‘£ 

O
.
0
W
 

SR
R 

“
 

ein
s 

ia
bi

ai
is

te
 s

y 
O
v
o
o
e
r
N
o
o
0
0
0
0
0
0
 

9
-
2
 

G
2
 
f
s
 

§-
-«
 

pa
s 

9-
2 

2
 

fa
n 

O0
2 

f
o
 

W
O
N
M
U
T
E
 
W
M
O
 

RE
RR

RE
 

R 
0
+
 
be

 
Bn

 
= 

Be
 

bs
 

02
 
Bs
 

B=
 

2 
92
 
b=

 
F
o
 

fo
 

Ben
e 

he
 
bo
 

fm
s 

fa
s 

Fw
 
fo
 

fa
ns

 
He
 

Ha
w 

we
 
He
 

Ha
0 

<=
 

0 
Os
 
Po
 

O
o
o
 8 

aw
 

—
 

=) 
GQe - 

ORIVE CIAGNOSTIC PRRT e MACY11 27(1006) 07-OCT-76 14:14 PAGE 19 3 
O7-907-76 13:50 ‘ 

THIS TEST MEASURES THE MIN SEEK TIME BETWEEN CYLINDER O 8 1 
THE AVERAGE TIME OF 100 Bee cs iN BETH DIRECTIONS ARE PRINTED 

M SUPPLIED. IF NOT WITHIN LIMITS TO 
MIN SEEK TIME SHOULD BE LESS THAN 1OMS. 

TEST 26 MEASURE 137 CYLINDER SEEK TIME 

THIS TEST MEASURES THE AVERAGE SEEK TIME BETWEEN CYLINDERS O 8 127 
THE AVERAGE TIME OF 100 SEEKS IN BOTH DIRECTIONS ARE PRINTED 

IF NOT WITHIN LIMITS TO BE SUPPLIED. 
AVERAGE SEEK TIME SHOULD BE LESS THAN 4OMS 

TEST 27 MEASURE MAX VELOCITY OF HEADS 

THIS TESTS MAX VELOCITY BY DOING SEEKS BETWEEN 
CYL O & 383 AND MEASURING THE TIME BETWEEN CYLINDERS 
128 8 2S6. SINCE THE DISTANCE BETWEEN CYL 128 8 256 IS KNOWN, 
THE AVERAGE VELOCITY OF 100 SEEKS IS CALCULATED & TYPED 
IF NOT WITHIN THE SPECIFIED LIMITS TO BE SUPPLIED. 

THE PROGRAM DOES NOT REQUIRE FORMATTED PACKS AS FORMATTING 
IS PERFORMED IN ANY CASE. 

ANY TEST THAT MODIFIES STANDARD FORMATTING IS FOLLOWED BY A 
ponent UP’ TEST TO PUT THOSE CYLINDERS BACK TO STANDARD 

6.0 ERROR REPORTING 

6.1 ERROR INTERPRETATION ’ 

WHENEVER AN ERROR MESSAGE IS PRINTED OUT, ALL REGISTERS 
AND OTHER DATA PERTAINING TO THE ERROR ARE ALSO GIVEN. 
MSG A(OO), MSG B(O1), RKER. RKBA...ETC, INDICATE THE 
CONTENTS OF THE CORRESPONDING REGISTERS AT THE TIME OF 

EVERY ERROR MESSAGE CONTAINS A PC. THIS PC INDICATES THE 
POSITION IN PROGRAM WHERE THE ERROR CALL IS LOCATED. THE 
ERROR MESSAGE, BECAUSE OF PRACTICAL CONSIDERATIONS IS MADE 
SHORT AND MEANINGFUL. THE USER IS ADVISED TO LOOK UP THE 
PC IN THE PROGRAM LISTING, WHERE HE WILL FIND MORE INFORMATION 
ABOUT THE ERROR. IN MANY INSTANCES, A SINGLE FAULT WILL 
GIVE RISE TO MORE THAN ONE ERROR REPORT. A LITTLE DELIBERATION 
AND CAREFUL EXAMINATION OF THE DATA GIVEN WILL BE CERTAINLY 
VERY HELPFUL _IN PINPOINTING THE FAULT. A BRIEF EXPLANATION 
OF WHAT IS BEING CHECKED IN THE TEST IS GIVEN AT THE 
BEGINNING OF EVERY TEST. ALL THE NUMBERS GIVEN WITH ERROR 
MESSAGES ARE IN OCTAL. 
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NOTE 

NO ERROR .OGGING OR OPERATION HISTORY IS PROVIDED. 

6.2 ERROR PRINTOUT EXAMPLES: 

EXAMPLE 81 

MESSAGE AD ERROR 
AFTER START SPINOLE CMD & FW SET 

TEST NO. PC 
000014 016530 

EXPECT EXPECT EXPECT EXPECT EXPECT EXPECT EXPECT 
AQ BO Bi Re Be B3 
030144 100000 813704 000001 
ACTUAL ACTUAL ACTUAL ACTUAL ACTURL ACTUAL ACTUAL 

AD BO Bl Re Be B3 Al 
140144 100000 101744 000001 

RKCS1_ RKCS2 RKASOF RKER RKDS RKDC Pha
 
ai
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ee
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pes 040200 000100 010000 occ000 000000 000000 

S65 THE ABOVE EXAMPLE SHOWS ExpecteD & ACTUAL DATA FOR 
ape MESSAGE REGISTERS AQ, BO, Al & Bl. 

¢ 

068 SSAGES Ae B83 WILL BE TYPED OUT ONLY AS REQUIRED IF 
0693 CYLIN NER. DIFFERENCE /OFFSET CYLINDER ADDRESS & 
ore He D & SEC NFORMATION IS A VARIABLE PARAMETER OF THE 

1071 TEST. 
107e 
1073 
1074 EXAMPLE 8&2: 
1075 
1076 
1077 NO_ATTN IN RKASOF 
ine AFTER UNLORD COMMAND 

1080 TEST NO. PC 
1081 000003 014330 
1082 RKMRE RKMR3 = RKER RKOS RKCS1 RKCS2 RKASOF 
i0e3 000144 100000 og0000 100101 900206 9000104 000000 

1085 
2086 
1987 
iCBE ; { END OF DOCUMENT ] 
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;DEFINE SYSMAC MACROS 

$SWR= 167400 ;DEFINE SWITCHES 15,14,13,11,10,9,8 
STN= 1 SET FIRST TEST NO. TO! 

DIGITAL EQUIPMENT CORP. 
; #HAYNARD MASS. 01754 

{SPROGRAN BY GARY PAPAZIAN 

t STHIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC 
; #PACKAGE (MAINDEC-11-DZQAC-C2), SEPT 14, 1976. 

-SBTTL OPERATIONAL SWITCH SETTINGS 

SWITCH USE 

HALT ON ERROR 
4 LOOP ON TEST 
3 INHIBIT ERROR TYPEOQUTS 
2 ABORT ORIVE ar TeR. 20 ERRORS 
1 INHIBIT ITERATIONS 
0 BELL ON ERROR 
9 LOOP ON ERROR 
8 LOOP ON TEST IN SWR<7:0> OC
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SBTTL SUMMARY OF STARTING LOCATIONS 
3% 
3% 

3H 200 DEFAULT PARAMETERS 
+i 204 DEFAULT PARAMETERS 8 BYPASS WRITE TESTS 
5% el4 DEFAULT PARAMETERS & BYPASS TIMING TESTS 
+t 220 INPUT PARAMETERS 
+t ec4 INPUT PARAMETERS & BYPASS WRITE TESTS 
i 230 INPUT PARAMETERS & BYPASS TIMING TESTS 
3% 240 OOT11 
,* 

SES 302 
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BASIC DEFINITIONS 

-SETTL BAS:IO DEFINITIONS 

;#INITIAL AODRESS OF THE STACK POINTER ### 1100 *## 
eTACK= Jl 
EQUIV a RROR -:BASI® DEFINITION OF ERROR CALL 
“EQUIV f[OT; SCOPE *:BASIC DEFINITION OF SCOPE CALL 

- #MISCELLANEOUS DEFINITIONS 
HT= tl ; CODE FOR HORIZONTAL TAB 
LF= le ;:CODE FOR LINE FEED 
CR= 15 ;:CODE FOR CARRIAGE R 
CRLF= 0 :;CODE FOR CARR 
PS= 177776 +: PROCESSOR STATUS WORD 
-EQUIV PS. PSW 
STKLMT= 177774 :;STACK LIMIT REGI 
PIROG= 177772 
DSWR= 177570 *:HARDWARE SWITCH REGISTER 
DOISP= 177570 ; sHARDWARE DISPLAY REGISTER 

- GENERAL PURPOSE REGISTER DEFINITIONS 
Ro= “0 -:GENERAL REGISTER 
Ri= “1 > GENERAL REGISTER 
Re= %2 = GENERAL REGISTER 
R3= “3 :;GENERAL REGISTER 
RY= “4 -:CENERAL REGISTER 
RS= 4S - > GENERAL REGISTER 
Rb= “6 -*GENERAL REGISTER 
R7= “7 ;; GENERAL REGISTER 
SP= “46 +: STACK POINTER 
PC= 47 : = PROGRAM COUNTER 

- PRIORITY LEVEL DEFINITIONS 
PRoz sO PRIORITY LEVEL 0 
PRI= 40 :PRIORITY LEVEL 1 
PRe= 100 :PRIORITY LEVEL 2 
PR3= =: 140 :: PRIORITY LEVEL 3 
PRy= 200 :PRIORITY LEVEL Y 
PRS= 240 :PRIORITY LEVEL 5S 
PRE= 300 PRIORITY LEVEL 6 
PR7= 340 ::PRIORITY LEVEL 7 

-#°SWITCH REGISTER” SWITCH DEFINITIONS 
€wiS= 100000 
SWI4Y= 40000 
SW13= 20000 
SWi2= 10000 
SWil= 4000 
Swid= 2000 
SwO9= 1000 
Suos= 400 
SwO7= 200 
SwOb= 100 
SwOS= 40 

= 20 
SWOS= 10 

eTuRN 
AGE RETURN-LINE FEED 

TER 
; ; PROGRAM INTERRUPT RE quest REGISTER 

SEG 0022 
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000064 
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i FOATA BIT OEFINITIONS (BITOO TO BIT1S) 
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ERRVEC= 4 sTIME OUT AND OTHER ERRORS 
RESVEC= 10 {RESERVED AND ILLEGAL INSTRUCTIONS 
TBITVEC=14 “T* BIT 
TRTIVEC= 14 TRACE TRAP 
BPTVEC= 14 : | BREAKPOINT TRAP (BPT 
IOTVEC= 20 : INPUT /OUTPUT TRAP (LOT) #*SCOPE## 
PWRVEC= 24 :: POWER FAIL 
EMTVEC= 30 {EMULATOR TRAP (EMT) *#ERROR## 
TRAPVEC=34 :*TRAP" TRAP 
TKVEC= 60 TTY KEYBOARD VECTOR 
TPVEC= 64 tory PRINTER 
PIRQVEC=240 ; ; PROGRAM INTERRUPT REQUEST VECTOR 

-SBTTL R¥O& CONTROLLER REGISTER DEFINITION 

SEG 0023 



LOe 
UNIBUS RKOG DRIVE CIAGNCSTIC PART 2 MACYII 27(1006) 07-OCT-76 14:14 PAGE 24 SEG co24 
OZREIC.P:] § S7-927-7e 13:50 RkO& CONTROLLER REGISTER DEFINITION 

' =~ 

1283 : SBASE=177440 

1255 poscog RKCS1= g GOUTPOL AND ae GIYS REGISTER 1 

128" caller RKBA= 4 « BUS abRrss Re REGISTER 
1258 C.J006 RKDA= 6 “DESIRED TRACK SECTOR REGISTER 
1259 acslaleh te RKCS2= 10 CONTROL AND STATUS REGISTER 2 
1266 Nesd1e RKOS= 12 DRIVE STATUS REGISTER 
126} 00014 RKER= 14 "ERROR REGISTER 
lobe 500016 RKASOF= ‘6 ZATTENTION SUMMARY AND OFFSET REGISTER 
1263 009920 RKOC= 20 DESIRED CYLINDER REGISTER 
1264 googe4 RKDB= 34 :DATA BUFFER 
1265 Co9026 RKMRI= 6 MAINTENANCE REGISTER 1 
1266 099034 RKMRO= 34 “MAINTENANCE REGISTER 2 (MESSAGE LINE A} 
1267 000036 RKMR3= 36 “MAINTENANCE REGISTER 3 (MESSAGE LINE 8) 
1268 900030 RKECPS= 30 "ECC POSITION INFORMATION 
1268 000032 RKECPT= 32 SECC PATTERN INFORMATION 

1271 -SBTTL CONTROL AND STATUS REGISTER 1! BITS (RKCS1:0) 
ra 

1273 : ORIVE COMMANDS 

1275 oo000) SELDRV= 1 “SELECT DRIVE (GET STATUS) 
1276 000903 PACk= 3 *PACK ACKNOWLEDGE 
1277 000005 CLEARS § ; DRIVE CLEAR 
1278 000007 UNLOAD: 7 * UNLOAD 
1279 600011 SRTSPL= 11 ‘START SPINDLE 
1280 000013 RECAL= 13 * RECAL IBRATE 
1281 900015 OFFSET= 15 : OFFSET 
1082 900017 SEEK= 17 » SEEK 
1283 000021 RODATA= 21 tREAD DATA 
1284 000023 WROATA= 23 :WRITE DATA 
1285 006025 RDHEAD= 25 READ HEADER 
1286 909027 WRHEAD= 27 'WRITE HEADER AND DATA 
1287 000031 WRTICHK= 31 tWRITE CHECK 

1289 oo0001 GO= BITO -GO BIT 
1296 090100 IE= BIT6 : INTERRUPT ENABLE 
1291 900200 RDY= BIT? "CONTROLLER READY 
1292 000400 BAlb= 8IT8 "BUS ADDRESS BIT 1g 
1293 901000 BAl7= BIT9 “BUS ADDRESS BIT 
1094 002000 CDT=  BITIO : CONTROLLER DRIVE TYPE (O=RKO6) 
1295 004090 CTo=  ~—s-BITII1 :CONTROLLER TIMEOUT 
1296 010000 CFMT= BIT12 CONTROLLER DRIVE FORMAT (O=22 SECTOR, 1=20 SECTOR) 
1297 d20000 OCPAR= BIT13 :SERCON PARITY ERROR DETECTED BY KONTROLLER 
1298 040900 OI= BITI4 DRIVE INTERRUPT 
1299 100000 CERR=  BITIS *CONTROLLER ERROR 
1300 100000 CCLR= BITIS ‘CONTROLLER CLEAR 

130 “SBTTL CONTROL AND STATUS REGISTER 2 BITS (RKCS2:10) 

1304 900007 ORVMSK= 7 sMASK FOR DRIVE SELECTION CODE 
1305 000010 RLS=—-BIT3 *DESELECT OR RELEASE DRIVE IN BITS 0-2 
1306 000020 BAl= BIT4 ‘BUS ADDRESS INCREMENT INHIBIT 
1307 000040 SCLR= BITS SUBSYSTEM CLEAR CONTROLLER AND ALL DRIVES 
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MACY11 27( 1006) 07-0C%-76 14:14 PAGE 2S 
CONTROL AND STATUS REGISTER e2 BITS (SKCS2: 10) 

~SBTTL 

MESMSK= 
PAT= 
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; INPUT READY 
: OUTPUT READY 
UNIT FIELD ERROR 
;MULTIPLE ORIVE SELECT 
; PROGRAMMING ERROR 
‘NON-EXISTENT MEMORY 
;NON-EXISTENT DRIVE 
: UNI BUS PARITY ERROR 
WRITE CHECK ERROR 
:DATA LATE ERROR 

REGISTER BIT DEFINITION (RKER: 14) 

; ILLEGAL FUNCTION CODE 
SEEK INCOMPLETE 
: NON-EXECUTABLE FUNCTION 
DRIVE DETECTED SERCON PARITY ERROR 
“FORMAT ERROR 
“DRIVE TYPE ERROR 
ECC HARD 
BAD SECTOR ERROR 
:HEADER VRC ERROR 
: CYLINDER ADDRESS OVERFLOW ERROR 
INVALID DISK ADDRESS ERROR: HEAD/CYL 
“WRITE LOCK ERROR 
‘DRIVE TIMING ERROR 
“OPERATION (SEARCH) INCOMPLETE 
;ORIVE UNSAFE 
“DATA CHECK 

STATUS REGISTER BIT DEFINITION (RKDS: 12) 

BITO 

BIT2 
BIT3 
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;DRIVE AVAILABLE (CONTROLLER IS SET IF 
THIS BIT IS RESET) 

:ORIVE OFFSET 
AC LOW 
;0C LOW 
:DRIVE OFF TRACK 
VOLUME VALID 
:DRIVE READY 
:DRIVE TYPE (O=RKO6) 
WRITE LOCK 
;POSITIONING IN PROGRESS 
;DRIVE STATUS CHANGE 
STATUS VALID 

MAINTENANCE REGISTER 1 BIT DEFINITION (RKMR1:c2) 

;MESSAGE MASK 
FORCE EVEN PARITY ON SERCON MESSAGE LINES 
DIAGNOSTIC MODE 
;MAINTENANCE SECTOR PULSE 
;MAINTENANCE INDEX 
;MAINTENANCE CLOCK 
*MAINTENANCE ENCODED READ DATA 
;MAINTENANCE ENCODED WRITE DATA 

SEQ 0025 



UNIBUS RKO& DRIVE DIAGNOSTIC PART 2 
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004000 
010009 
020000 
040090 
100000 

000040 

020000 
040000 

000040 
000100 
000200 
000400 
001000 
002000 
004000 
010000 
020000 
040000 

000020 
000040 
000100 
000200 
000400 
001000 
002000 
004000 

NOe 
MACY11 27(1006) O7-OCT-76 14:14 PAGE cé 
MAINTENANCE REGISTER | BIT DEFINITION (RKMR1: ce) 

PCA= BIT11 ;PRECOMPENSATION ADVANCE 
PCD= BITle ; PRECOMPENSATION DELAY 
ECCW= = BIT13 ECC WORD IS BEING READ OR WRITTEN 
WRTGAT= BITI4 : WRITE GATE 
ROGATE= BIT1S READ GATE 

-SBTTL DEFINITION OF DRIVE STATUS BYTE OO MESSAGE A (REMR2: 34) 

0.DRA= Bit sORIVE aval ABLE 
D.VV= T :VOLU LID 
D.OROY= BIT? tBRIVE. READY 
0.00T= BIT8 ; DRIVE ba {O=RKO6 ) 
O.FORM= BITS : RIVE FORM 
D.OFF= BIT1O : OFFSET ON 
aoa ae WRITE LOCK 

D.PIP= Ett : BUNDLE ON IN PROGRESS 
D0.0SC= BITLY : DRIVE STATUS CHANGE 

-SBTTL DEFINITION OF DRIVE STATUS BYTE 01 MESSAGE A (RKMRe: 34) 

D.SSP= BITY ;SERVO SIG PRES 
D.HDHM= BITS HEROS HOME 
O.BRHM= BIT6 ; BRUSHES HOME 
D.DOOR= BIT? :DOOR INTERLOCKED 
D.CART= BITS :CARTRAGE INTERLOCK 
D.SPOK= BITS :SPEED OK 
D.FWD= BIT10 : FORWARD 
O.REV= BIT11 ; REVERSE 
D.LOAD= BITle ;HEADS LOADING 
O.RTZ= BITI3 RETURN TO ZERO 
D.UNLD= BIT1Y “HEADS UNLOADING 

-SBTTL DEFINITION OF DRIVE STATUS BYTE OO MESSAGE B (RKMR3: 36) 

D.IDAE= BITS ; INVAL 10 DISK ADDRESS ERROR: HEAD, CYL 
O.ACLO= BIT6 AC _LO.! 
D.FLT= BIT7 DRIVE FAULT 
D.ILF= BITS ILLEGAL FUNCTION CODE 
D.PAR= BIT9 -ORIVE DETECTED SERCON PARITY ERROR 
D.SKI= B8IT10 : SEEK INCOMPLETE 
D.WLE= BITI1 WRITE LOCK ERROR 
D.SPLS= BITle SPEED LOSS 
D.OROT= BIT13 DRIVE OFF _ TRACK 
O.UNS= BITI14 :R/W UNSAFE 

-SBTTL OEFINITION OF DRIVE STATUS BYTE O1 MESSAGE B (RKMR3: 36) 

O.SECT= BITY ;SECTOR ERROR 
D.WCUR= BITS : WRITE CURRENT AND NO WRITE GATE 
O.WGAT= BIT6 ;WRITE GATE AND NO TRANSISTIONS 
O.HOFL= BIT7 ;HEAD FAULT 
O.MHD= BITS MULTIPLE HEAD SELECT 
D.XERR= BIT9 : INDEX ERR 
D.TIB= BITIO : TRIBIT ERROR 
D.PLO= BIT1L1 :PLO ERROR 

SEG 0026 



DRIVE CIAGNOSTIC PART 2 MACYI3 27: 1006) Cr-oC7-7F 14:14 PAGE 27 SES 0027 
O7-0C7-% 13:50 DEFINITION OF DRIVE STATLS BYTE C1 MESSAGE B <RKMR3: 36. 

010000 D.NMOVs BITL2 :SEEK AND NO MOTION 
929900 C.LIMD= BITI3 “LIMIT DETECT ON SEEK 
940006 D.SUNS= BITI4 :SERVO UNSAFE 

.SBTTL COMMON MASKS AND C°HER BIS: MESSAGE A (RKMR2: 34) 

p09007 M.ORVs ? :DRIVE CODE, ALL BYTES 
O:7760 M-COIF= 17760 :CYLINOER DIFF, BYTE 10 
017760 M_3€ST= 17760 “OFFSET VALUE, BYTE 10 
reps) M SERS 39T? -ORIVE SERIAL 8, BYTE 11 

.SBTTL COMMON MASKS AND CTHER BITS: MESSAGE B (RKMR3: 36) 

M.ID= 3 :BYTE IO, ALL BYTES 
017760 M.CADD= 17760 “CYLINDER ADDRESS, BYTE 19 
040000 M.ALGN= BITI4 “ALIGN SIGN, BYTE 10 
000769 M.SECT= ? “SECTOR COUNT, BYTE 1 
o0700c M.HEAD= 7000 :HEAD DECODE, B°TE 11 
150000 MPAR= BITIS :PARITY, MESS A’B, ALL BYTES 



DRIVE OIAGNOSTIC PART 2 MACY11 27(1006) O?-0CT-76 14:14 PAGE 28 SEG 0028 
OF-007%-"6 13:SC COMMON MASKS AND OTHER BITS: MESSAGE B (RKMR3: 36° 

-SBTTL TRAP CATCHER 

009900 =0 
s#ALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN A ”.42,HALT® 
#SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS 

soo: : LOCATION O CONTAINS 0 TO CATCH IMPROPERLY LOADED VECTORS 
ad 

nee:7y gg0oc9 DISPREG: = LORD Q «:SOFTWARE DISPLAY REGISTER 
363176 c00000 SWREG: WORD 0 ‘SOFTWARE SWITCH REGISTER 

“SETTL STARTING ADDRESS:ES) 
oco20¢ po9137 012726 IMP aeSTART ;;JUMP TC STARTING ADDRESS OF PROGRAM 

g00204 O00137 oOl2622 IMP BYWRT 
000214 2214 

006214 000137 Ole642 mp BYTIM 
000220 2220 

900220 900237 C12632 iH PARSRT SINPUT ALL PARAMETERS 8 START TESTING 

o0ce24 900137 ol2662 Imp BYWRTA 
900230 2230 

000230 609137 012704 Mp BYTIMA 

po0240 sze40 
noo2e40 o0ci37 065250 5 0.007 ENTER ODTL1 

~SBTTL ACT11 HOOKS 

+ SRELESESSSASSESSSSSSARSSRSESERSRSFASRSSEASSESSASSRSLASEAKSESARSLERS 

‘HOOKS REQUIRED BY ACT11 
OOS2e44 SSNPCE. ;SAVE PC 

OOCO4E pata SENDAO 3: 1)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP 

o0o0Se 190000 “WORD 100000 s32)5ET LOC.S2 TO 100000 
hae - =SSVPC 3; RESTORE PC 

.=1000 
-SBTTL APT PARAMETER BLOCK 

o SEES LERSLESSERASSAE SELES SREELESSALEELELAESLHERERESERELERRAL ES 

iSe7 LOCATIONS 24 AND 44 AS REQUIRED FOR APT 
Sahcladchalalal-Selalalahalalelal-}-bel~inl-tp)-t-5-hxi-talab-t-5-S-t-5-Svlalalalalallalelalalalalalelelalalalalelalalabelela 

sete a {ESET BOWER FAIL YO POINT TO START OF PROGRAM 
oo0024 00200 206 ; ii3e! T START UP 

900044 "s44 POINT TO APT INDIRECT ADDRESS PNTR. 
oooo44 ooisco SAPTHOR : EPOINT TO APT HEADER BLOCK 

001500 =.$X RESET LOCATION COUNTER 
BIT TTTTTTTTTLLTTetTerieereererirerrerery Trt Teerre rere ttc rt T te 

SETUP Ae cpece TER BLOCK AS DEFINED IN THE APT-POP11 DIAGNOSTIC 

i900 SAPTHD: 
1000 00000 SHIBTS: .WORD 0 3; TWO HIGH BITS OF 18 BIT MAILBOX AOOR. 
1002 001210 §MBADR: .WORD §MAIL ;:ADORESS GF APT MAILBOY (BITS 0-15) 
i304 000430 STSTM: .WORD 280. RUN TIM OF LONGEST TEST 



DO3 
Cc PART 2 MACYI1 2711006) O7-0C7-7& 14:14 PAGE 29 SEG 0029 

:&C APT PARAMETER BLOCK 

001130 SPASTM: .WORD 600. ;:RUN TIME IN SECS. OF 1ST PASS ON $ UNIT (GLICK yERIE 
901130 SJNITM: .WORD 600. “ADDITIONAL RUN TIME g CS) OF A PASS FOR EACH ADDITIONAL UNIT 
000042 . WORD BOF. shied” >; LENGTH MAILBOX-E "ABLE (WORDS | 

JNTBUS ROG 
CcREIC.P1) 

1500 -LIST MD 

1$03 USE LOOP X TO OMIT SUBCLR 
1504 : 

1508 :THIS MACRO FILLS EXPECTED MSG AO, BC, Al, Bl, af: Be 8 B3 WITH STANDARD BITS 
1509 :A=0.DSC AFTER ATTN OR O AFTER DRive CLEAR OR ANY IMPLIED SEEKS 
16:9 “NOTE: € CAN BE ANY BIT COMBINATION DESIRED. 

AO, BO, Al, Bl WILL ALWAYS BE TESTED 
ROR NUMBERS RESP. R 

Q INTO ’CYLDIF’ 
Q INTO ’CYLADD’ 
QO INTO ’SECTOR® 8& ‘HEADA™ 

1836 'USE  F=<ERROR DESCRIPTION) 

1Se4 PASCYL DIFF/OFFSET ERROR 8 
1526 ;B=CYL_ADOR ERROR 8 
1368 ;C=<ERROR DESCRIPTION» 

'USE CALIB X TO OMIT CHECKING MSGS AD, BO, Al. Bl. AZ 8 B2 

‘QUICK START SPINDLE 
1527 : 
538 

1540  A=WRHEAD/<CFMT! MRHEAD> 
1541 ; USE WRHOR <AY,X TO OMIT CHECKING AO, BO, Al & Bl 

1é45 S R=ROHEAD/ «CFT! RDHEAD> 
1546 {USE ROHOR <A>,X TO OMIT CHECKING AD, 80, Al, Bl 



AGNOSTIC PART 2 
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EQ3 
MACY11 27(1006) O7-O0CT-76 14:14 PAGE 30 
APT PARAMETER BLOCK 

: ASTOCYL-FRCYL , B=HEAD#, C = 0 FOR 22 SECTOR, . FOR 20 SECTOP 

SouICK SEEK. ENTER WITH CvL@ IN RkDOC 

i AEMRDATA/ «CENT MRDATE? 
:C=ADDR TO JMP TO ATTEMPT TO WRITE ON ANOTHER SECTOR 
- D=ADDR 19 JMP TO BYPASS TEST 
iF a BLANK WILL CHECK AQ, BO Al 8 Bl AT THE END OF WRITING 
: F NON BLANK WILL OMIT’CHECKING AD THRU B1 

 ASRODATA/< CENT! RDDATAD 
USE RDATA «A>,X TO OMIT CHECKING AO, BO, AL & B! 

} A=WRTCHK/< CENT! WRT CHK > 
:C=EXPECTED DATA FOR TYPEOUT 
;USE WRCHK <A>, DATAG,X TO OMIT CHECKING AD, BO, Al 8 Bi 

-A=CYL 8 TO GO TO 
:B=FWD RECTION MSG 
*CsREV OTRECTION MSG 

;R= ERROR 8 
°8 = ERROR CONDITION 

 ABB= ERROR # 8 CYL 8 
; CED=ERROR #8 CYL 8 

-NLIST MD 

SEG 0030 
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MACYI1 27(1006) C7-0C7-76 14:14 PAGE 31 
COMMON TAGS 

-SBTTL COMMON TAGS 

o  REREKREASERELSSLARESLLESSASELESESLASESSASEASLAELLERESESRRESLA RSS 

:BTHIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS 
USED IN THE PROGRAM. 

-=110C 
SCMTAG: WORD 8 ;;START OF COMMON TAGS 

STSTNM: .BYTE QO ;;CONTAINS THE TEST NUMBER 
SERFLG: .BYTE OQ * CONTAINS ERROR FLAG 
SICNT: .WORD OQ ;;CONTAINS SUBTEST ITERATION COUNT 
SLPAOR: .WORD 0 >:CONTAINS SCOPE LOOP ADDRESS 
SLPERR: .WORD 9 *:CONTAINS SCOPE RETURN FOR ERRORS 
SERTTL: .WORD Q :;CONTAINS TOTAL ERRORS DETECTED 
SITEMB: .BYTE O ssCONTAINS ITEM CONTROL BYTE 
SERMAX: .BYTE 1 ;:CONTAINS MAX. ERRORS PER TEST 
SERRPC: .WORD 0 >: CONTAINS PC OF LAST ERROR INSTRUCTION 

ete A ees © OP : WW 33 , , 
Hash . WOR i + CONTAIN , BOB DATA 
SBDDAT: .WORD OQ ;;CONTAINS ’BAD’ DATA 

- HORD 8 ; ;sRESERVED--NOT TO BE USED 

SAUTOB: .BYTE OQ s;RUTOMATIC MODE INDICATOR 
SINTAG: BYTE 4 :: INTERRUPT MODE INDICATOR 

SUR : -WORD) OSWR ;;AODRESS OF SWITCH REGISTER 
DISPLAY: .WORD OOISP ;:ADDRESS OF DISPLAY REGISTER 
$TKS: 177560 3;1TY KBD STATUS 
STKB: 177S6e ;:; TTY KBO BUFFER 
$TPS: 177564 >: TTY PRINTER STATUS REG. ADDRESS 
§TPB: 177566 >: TTY PRINTER BUFFER REG. ADDRESS 
SNULL: .BYTE OQ s; CONTAINS NULL CHARACTER FOR FILLS 
SFILLS: .BYTE @e ;;CONTAINS # OF FILLER CHARACTERS REQLIRED 
SFILLC: .BYTE le ss INSERT FILL CHARS. AFTER A “LINE FEED” 
STPFLG: .BYTE Q s;"TERMINAL AVAILABLE” FLAG (BIT<O7>=0=YES) 
STMPO: .WORD OQ ;;USER DEFINED 
TMP1: .WORD Q ::USER DEFINED 
TMPe: .WORD OQ ;;USER DEFINED 

STMP3: .WORD OQ ;;USER DEFINED 
TMPY: WORD 5 i USER PEF NED 
TMPS: .WORD ;,JSER DEFIN 

STIMES: O ::;MAX. NUMBER OF ITERATIONS 
SE OCAPE:0 3 3caPe ON_ERROR ADDRESS 
SBELL: .ASCIZ 6207>°6377><377> ;;:CODE FOR BELL 
SQUES: .ASCII 7?” ;:; QUESTION MARK 
SCRLF: .ASCII <1 :;CARRIAGE RETURN 
SLF: -ASCIZ <led ;sLINE FEED 
* HIGH HEHE GHEHBG HEEB HGH EEHEN HEHEHE HEHE 

"SBTTL APT MAILBOX-ETABLE 

Tr -1laelallallelalelalelallalalalaelleiaeieilalaleialelaeielielaelaeinieieiieleiicieieiiebaiiaiiaiiahia 

"EVEN 
SMAIL: : APT MAILBOX 
SMSGTY: .WORD AMSGTY ;:MESSAGE TYPE CODE 

SEQ 203! 
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MACY11 27( 1006) 

SFATAL: . 

GQ03 
07-OCT-76 14:14 PAGE 32 SEG 203e 

APT MAILBOX-E TABLE * 

AFATAL 
ATESTN 
APASS 
ADEVCT 
AUNIT 
AMSGAD 
AMSGLG 

RENV 
AENVM 
ASWREG 
AUSWR 
RCPUOP 

AMAMS 1 
AMTYP1 

AMADOR 1 

AMAMS2 
AMTYP2 
AMADOR 
AMAMS 
AMTYP3 

;;FATAL ERROR NUMBER 
:> TEST NUMBER 
;;PASS COUNT 
; DEVICE COUNT 
;;1/0 UNIT NUMBER 
;;MESSAGE ADDRESS 
:;MESSAGE LENGTH 
;;APT ENVIRONMENT TABLE 
> ENVIRONMENT BYTE 
: ENVIRONMENT MODE BITS 
;:APT SWITCH REGISTER 
*sUSER SWITCHES 
--CPU TYPE, OPTIONS 
BITS 15-11=CPU TYPE . 

11704=01, 1105202, 11/20=03, 11/40=04, 11/45=CS 
11/70=06 , PDQ@=07, Q=10 

Bit 1O=REAL_TIME CLOCK 
IT Q=FLOATING POINT PROCESSOR 

BIT 8=MEMORY MANAGEMENT 
-:HIGH ADDRESS, M.S. BYTE 
-°MEM. TYPE BLKel 
MEM. TYPE BYTE  -- (HIGH BYTE) 

900 NSEC CORE=001 
300 NSEC BIPOLAR=002 
500 NSEC MOS=003 

;:HIGH ADDRESS, BLKs1 
MEM.LAST ADDR.=3 BYTES, THIS WORD AND LOW OF “TYPE™ ABOVE 

;:HIGH ADDRESS M.S. BYTE 
>: MEM. TYPE, BLK Ke 
i MeN LAST EQORESE BLK Ee 
¢;HIGH ADDRESS ,M.S.BYTE 
- MEM. TYPE, BLK&3 
;;MEM.LAST ADDRESS, BLK83 
HIGH AOORESS, M.S: BYTE 
>> MEM. TYPE, BLK SY 
::MEM-LAST ADDRESS, BLK #4 
t: INTERRUPT VECTOR‘! BUS PRIORITY#1 
:: INTERRUPT VECTORS2BUS PRIORITY ae 
j | BOSE ADDRESS OF EQUIPMENT UNDER TEST 
:OEVICE MAP 
;; CONTROLLER DESCRIPTION W. 281 
;; CONTROLLER DESCRIPTION WORD#e 
;;DEVICE DESCRIPTOR WORDSO 
;;DEVICE DESCRIPTOR WORD#! 
;;DEVICE DESCRIPTOR WORD#e 
;;DEVICE DESCRIPTOR WORD#3 
;;DEVICE DESCRIPTOR WORD#4 
;;DEVICE DESCRIPTOR WORD#S 
;;DEVICE DESCRIPTOR WORD #6 
;;DEVICE DESCRIPTOR WORDS7 

;OEFAULT BUSS ADDRESS 
;OEFAULT CONTROLLER INTERRUPT VECTOR 
;PRIORITY 
;P-CLOCK STATUS REG 
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RKOG DRIVE TIRGNCS* IC 
-Fll 

001374 
001376 
901406 

001440 

001442 
001444 
001446 

Gr-Je7-7& 13:50 o-” 

L?7254e 
1reS44 
177546 

000: 90 
000104 

000000 

PART 2 MACY11 27(1006) O7-0C7-76 14:14 PAGE 33 SEG 
APT MAILBOX-E TABLE 
pKsB: 172542 :P-CLOCK SET BUFFER 
PKRB: 172544 :P-CLOCK READ BUEFER 
LKS: 177546 ZL-CLOCk STATUS REG. 
LCVEC: 100 ;L-CLOCK INTERRUPT VECTOR 
PCVEC: 104 :P-CLOCK INTERRUPT VECTOR. 
MEMVEC= 114 MEMORY PARITY VECTOR 
MEMBAS= 172100 ;MEMORY PARITY OPTION CSR_START ADDR 
TRAPPC: 0 ?PC FOR MEM CHECK ENABLE TRAP 

PARAM: 0 :1 FOR 220 START, NO DEFAULT 
BYPWRT: 0 ;1 FOR 204 OR 224 START 
BYPTIM: O :1 FOR 210 OR 230 § 
FTITLE: 0 FLAG FOR PRINTING nae 1ST PROGRAM TITLE 

DRVPTR: 0 “CONTAINS THE POINTER TO THE DRIVE FLAG 
JRIVO-DRIV7) OF THE ORIVE TO BE CHECKED NEXT. 

FRCYL: O :FROM CYLINDER 
TOCYL: O -TO CYLINDER 
CCYL: oO “CURRENT CYL, USED IN N SQUARE TEST 
PCYL: 0 *PREV CYL., USED IN N SQUARE TEST 
CALDIF: 0 “CALC CYL BIFF USED INN SQUARE TEST 
CYLDIF: 0 -CYL DIFF, RIGHT JUSTIFIED FROM RKMR3 
CYLADD: O ?CYL ADDR’ RIGHT JUSTIFIED FROM RKMR3 
CALADD: O ?CYL ADDR’USED IN FHOTAB ROUTINE 

HZ: 60. -60 FOR 60 CPS 
°S0 FOR SO CPS 

COUNT: 0 :LOADED TO SO OR 60 TO COUNT TO ! SES 
?OR ANY OTHER NUMBER TO COUNT OFF FRACTIONAL SECOND 

SEC: 0 :SECOND COUNTER 
TIMUP: 0 “FLAG TO INDICATE TIME IS UF 
SECNT: 0 >SECTOR COUN 
PSEC: : PREVIOUS oT TOR 
ESEC: 0 “EXPECTED SECTOR 
SECTOR: 0 >SECTOR COUNT, RIGHT JUSTIFIED FROM RKMRJ 

Tl: l : TIMEGUT CONSTANTS 
TIO: 10. 
TSO: So. 
1500: 500. 
Ti90: 100 
T5000: $5000. 
750000: S0000. 

CYL: 63. “CYLINDER NUMBERS USED IN 
1g? :CURRENT CROSSOVER TEST 

25s. 
319. 
383. 

TIMI: OQ -USED IN TIMING TESTS 
TIMe: 0 
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RIVE CTAGNOSTIC PART 2 

-OCT-"6 13:50 

oo0c0C 

MACY! 
APT MAT 

TIM4: 

LPCNT: 
LPTIM: 

SUM: 

SUMI: 

WO1: 
WOe: 

OFFERR: 

HOTAB: 
RHTAB: 
SRTTAB: . 

BSECOH: . 
BSEeeH: . 
BSE2OS: . 
BSEees: . 
ROTAB: 

UNLD: 

BADHDR: 0 

HPENC: 0 

) 
ABL 

p?-00"-76 14:14 PAGE 34 

CTR_USED IN CALC.K 
time IN USEC 

DE RDER FOR TIMING TESTS 
=HI ORDER FOR TIMING TESTS 
:LO ORDER FOR TIMING *ESTS 
HI ORDER FOR TIMING TESTS 

;ACTUAL _HEADER/DATA WORD 
EXPECTED DATA WORD 

;SET WHEN WRITE CHECK ERROR ON OFFSET 

QO 
00 

;L0 

;HEAD NUMBER 
;HEAD § FROM H.62. RT. JUSTIFIED 
‘SHIFTED HEAD® FOR -°RMATTER ROUTINE 
ZFORMAT TYPE 
i SHIFTED £0 FORMAT FOR FORMATTER ROUTINE 

;ALL O0’S 
0101 PATT 
ALL 1°S 

;HEADER/DATA WORD 
“HEADER WORD FROM RKDB 

;CANNOT READ BSE INFOQ WHEN SET 
LIMIT DETECT ERROR FLAG 
:SET TO_1 TO BYPASS CKCERR IN *GSTATI‘ 
;WORDS TO BE TESTED 

;CALCULATED HEADER WORD TABLE 
*FILLED AFTER READ HEADER CMD 
:ABOVE RHTAB SORTED STARTING FORM 
:SECTOR 0 BY SORT ROUTINE 
20 SECTOR HARDWARE BSE INFO 
22 SECTOR HARDWARE BSE INFO. 
;20 SECTOR SOFTWARE BSE INFO. 
:22 SECTOR SOFTWARE BSE INFO. 
;FILLED AFTER READ DATA CMD 

i SET TO O IF HEADS ARE LOADED 
IF HEADS UNLOADED 
IF FORMATTING OK 
IF FORMATTING ALTERED 
IF HALT NOT PENDING 
IF HALT PENDING 

7 THE ABOVE 3 FLAGS ARE USED 
;BY ‘STOP’ ROUTINE TO BRING 

SEG 0034 
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MACY11 27(1006) C?-OCT-76 14:14 PAGE 35 
APT MAILBOX-E TABLE 

: THE CPL 70 @ VALIC “ALT. 

ATTN: .BYTE 1,2,4,10,20,40, 100,200 3ATN O-7 RESP. 

. EVEN 

THE FOLLOWING ARE HCLDING REGISTERS FOR THE RK611 REGISTERS 
;THEY ARE LOADED AFTER RDY IS REC’D FROM WROY ROUTINE. 

HCS1: Q sHOLD RKCS1 
HCSe: 0 *HOLD RKCS2 
HWC: 0 >HOLD RKWC 
HBA: 0 sETC. 
HDA: 0 
HDS: 0 
HER: 0 
HASOF: 0 
HOC: 0 
HOB: 0 
HMRI: 0 
HMRe: 0 
HMR3: 0 
HPOS: 0 
HPAT: 0 

TEMP1: O ; TEMPORARY STORAGE. 
TEMPe: O 
TEMP3: QO 
TEMPY: QO 
TEMPS: O 

: THE FOLLOWING ARE HOLDING REGISTERS FOR MSGA(O-3) & MSGB(O-3). 

H.AO: 0 
H.BO: 0 
H.Al: 0 
H.B1: 0 
H.Ae: QO 
H.Be: OQ 
H.A3: O 
H.B3: 0 

: THE FOLLOWING ARE 'EXPECTED’ REGISTER FOR THE ABOVE. 

E.AO: O . 
—€.B80: O 
E.Al: O 
E.B1: OQ 
E.Ae: 0 
E.Be: 0 
E.A3: 0 

SEG 0035 
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000001 
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80800 
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MACY11 27(1006) 07-OCT-78 14:14 PAGE 36 
APT MAILBOX-E TABLE 

€.83: O 

“THE FOLLOWING ARE IDENTIFIERS FOR DRIVE MSG WORDS TO BE TES7ED. 

+ A2=BITO -TEST MSG A2 IF SET 
T.B2=BIT1 
T.83=81T2 

FALL YHE FLAGS BELOW ARE CLEARED INITIALLY BY THE CLRFLG ROUTINE. 

BEECH: 8 iFcaG - SET SHEN {N Bop Chern’ MObe 
ACTI1: Q ;FLAG - SET WHEN IN ACTI1 MODE OF OPERATION 
PPTP: Q >FLAG - SET WHEN PROGRAM LOADED BY PAPER TAPE 
DRIVS: O ; CONTAINS THE NUMBER OF DRIVES PRESENT 

;THE FLAGS BELOW ARE SET 10 1 TO INDICATE THAT A PARTICULAR DRIVE 
:IS PRESENT AND IS TO BE TESTED. 

DRIVO: O ;FLAG SET TO 1 WHEN DRIVE O PRESENT 
DRIVI: OQ FOR ORIVE 1 
ORIVe: O ;FOR ORIVE 2 
DRIV3: OQ ;FOR DRIVE 3 
DRIVY: O FOR ORIVE 4 
ORIVS: O ;FOR DRIVE S 
DRIVE: OQ ;FOR DRIVE 6 
ORIV7: OQ ;FOR DRIVE 7 

LCLKF: OQ L-CLOCK FLAG PRESENT FLAG 
PCLKF: 9Q iB. CLOCK FLAG PRESENT FLAG 
DOT: Q >SET IF EITHER CLOCK PRESENT FOR TIMING TESTS. 
SIZFLG: 0 SET IF DEFAULT 00 SIZING IN TEST 1 

SEG 0036 



UNIBUS RKO& DRIVE CIAGNOSTIC PART 2 
DZREIC -Pll 

007600 

07-OCT-76 13:50 

OS5115 

064374 

LO3 
MACY11 27:1006) O?-OC°-76 i4:14 PAGE 7 SEG 0037 
ERROR POINTER TABLE 

.SBTTL ERROR POINTER TABLE 

;#THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR. 
;#THE INFORMATION IS O8TAINED BY USING THE INOEX NUMBER FOUND IN 
;#LOCATION SITEMB. THIS NUMBER NW CATES WHICH ITEM IN THE TABLE IS PERTINENT. 
s#NOTEL: IF $ITEMB IS O T+ ONLY PERTINENT DATA IS (SERRPC). 
; xNOTE2: EACH ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLAINED AS FOLLOWS: 

3H EM s;PCINTS TO THE ERROR MESSAGE 
; DH ::POINTS TO THE DATA HEADER 
3% OT 33;PCZINTS TO THE DATA 
3% OF >:;POZNTS TO THE DATA FORMAT 

SERRT3: 

sERROR | 
ee ;DR # IN RkKCS2 CANNOT BE READ BACK CORRECTLY IN RKMRe 

OT1 
OF 1 

;ERROR 2 
EMS ;DETECTED MOS 
DH! 
OT! 
OF 1 

sERROR 3 
EMG sDETECTED UFE 
DH1 
O71 
OF 1 

sERROR 4 
He DETECTED ORA & NED RESET ‘WRONG PORT SELECTED?) 

OT1 
DF 1 

;ERROR S 



M03 
UNIBUS RKO& DRIVE DIAGNOSTIC PART 2 MACYI1 27(1006) 07-OCT-76 14:14 PAGE 38 SES 2036 
OZRGIC.P11 07-OCT-76 13:80 ERROR POINTER TABLE 

1959 O07E02 OSS465 emg ;0R PRESENT BUT NOT SPECIFIED SY OPERATOR 

196] 97606 SEMOO2 Bt 
lees Bose | BeNa7d Br 
1963 
1964 :ERROR & 
1965 007612 OSS5541 EMg DR NOT PRESENT BUT SPECIFIED BY OPERATOR 
1966 007614 061123 OH1 
1967 907616 064002 OTL 
1968 007620 064374 OF 1 
1969 
1970 ;ERROR 7 
1971 007622 oOSS61S EM1O ABORT TEST, COULD NOT REFERENCE CONTROLLER REGISTER 
1972 007624 061123 DH! 
i973 007626 O640d2 OT! 
1974 007630 064374 OF 1 



UNIBUS 
DZR6IC 

RKO6 DRIVE DIAGNOSTIC PART e 
-Pll 

rs Bs 
007642 
007644 
007646 
097650 

007652 
007654 
007656 
007660 

007662 
007664 
007666 
007670 

007672 
007674 
007676 
007700 

00770e 
007704 
007706 
007710 

007712 
007714 
007716 
0077720 

007722 
007724 
007726 
007730 

007732 
007734 
007736 

07-OCT-76 13:50 

Of%3340 
O6e322 
064002 
064470 

OSS744 
062272 
064002 
064470 

056349 
062272 
064002 
064470 

OSS744 
062574 
064002 
064470 

057640 
062574 
064072 
064410 

057677 
063514 
064002 
064470 

057743 
062272 
064072 

NO3 
MACY11 27(1006) 07-OCT-76 14:14 PAGE 39 
ERROR POINTER TABLE 

ERROR 10 
EMLI 

SERR 11 

;ERR le 

;ERR 13 

;ORA & NED BOTH SET 

;NO RDY 
sAFTER WRITE DATA CMD 

sCERR SET 

;NO_RDY 
;AFTER READ DATA CMD 

-CERR SET 

:NO_RDY 
AFTER WRITE CHECK CMD 

;WRITE CHECK ERROR SET 
;AFTER WRITE CHECK CMD 

;WRITE CHECK CMD NOT FUNCTIONING 
;WITH INTENTIONAL MISCOMPARE 

;READ DATA NOT COMPARE WITH WRITE DATA 
;AFTER READ DATA CMD 

SEG 0039 
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we RBIS PL) reOeT~"6 13:50 ERROR POINTER TABLE 

ecec comrda 064410 OF3 
2621 sERR 21 
2dee OOr7¥e 060015 EM83 :DATA CHECK ERROR 
2023 OOrr44 62272 OH2b 
2024 OO7M4E JEexCCe oT) 
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MACY11 27(1006) 07-OCT-76 14:14 PAGE 41 
ERROR POINTER TABLE 

7 

ERR 22 
: CER SET 
sRETER WRITE CHECK CMD 

#29
3 

:ERR 23 
EM18 >MSG BO ERROR 
pues sAFTER WRITE DATA CMO 

OFel 
ERROR 24 

EM21 ;CERR SET 
OHe } AFTER SCLR 
OT1 
DOF 10 

ERR 2S 
EM20 :™SG Bl ERROR 
DH2.” 
OT13 
OF 21 

sERR 26 
EM16 
pret :AF TER READ DATA CMO 

1 

OF 2} 
sERROR 27 

EM24 :VOL_VALIC NOT SET 
pH13 AFTER PACK CMD 

OF 19 
sERR 30 . 

EM26 3MSG Bl ERROR 
6 sAFTER REAC DATA CNC. 

0°13 
DOF el 

sERR 31 
E18 3MSG BO ERROR 
DH3e AFTER WRITE CHECK CMO 
O12 
Fel 

sERR 32 
EMCO MSG Bl ERROR 
DH32 
0713 
OF el 

sERR 33 - , 
EMle CONTR NOT READY 
DHe4 AFTER OFFSET CMO 
O71 
DF 19 

sERR 34 
EM13 sNO RTTN 
OHe4 

o
 eer
 

o
~
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MACY]1 27(1006) O7-0C7-7& 14:14 PAGE Ye 
ERROR POINTES TABLE 

OF 1C 
sERR 3S 

sERR 26; 

:ERR 37 

sERR 41 

sERR 4S 

DURING OFFSET commano 

;MSG Al ERROR 

;MSG_Al ERROR 
sAFTER OFFSET CMD 

;MSG Bl ERROR 

;UNEXP MEM PCRITY TRAP 
:TEST @, TRAP PC 

;CYL ADDR IN Be DID NOT REMAIN CLEARED 

WCE AT CYL 411, TRK 2, SEC 21 

;OFFSET BIT IN RKMR2 CLEARED 
;AFTER SEEK TO SELF 

;DETECTED 10 BAO SECTORS 
;AFTER WRITE DATA CMO. 

;CYL_DIFF/OFFSET IN RKMR2 NOT CLEARED 
;AFTER RECAL CMD 

SEG S042 
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O?-0C7-7— 13:50 ERROR POINTER TABLE 

ERROR SO 
D232 057204 EM4O -CYL ADDR IN RKMR3 NOT CLEARED 
C234 062013 DH17 AFTER RECAL COMO 
023% 064250 OT14 
Oe40 064620 ERR 5! OF ee 

Be4e 060463 EMS3 ;WRONG CYL# IN HEADER WORD (MISPOSITION) 
GE44 062247 DHeS sAFTER SEEK CMD 
C246 064152 0T9 
0259 064550 DF 20 

sERR Se 
OecSe 056234 EM17 :MSG AO ERROR 
9254 O6e2e2 DH27 sAFTER WRITE DATA CMD 
0256 064219 DT13 
0260 064564 OF 21 

-ERR 53 
O2b2e 056276 EM1S ;MSGS 91 ERROR 
0264 O&e32e OH27 
O26 064219 OT13 
0270 964564 OFel 

sERR SY 
C272 056234 EM17 :MSG AO ERROR 
0274 %e272 DH26 sAFTER READ DATA CMD 
9276 064210 OT13 
0300 064564 OF21 

ERROR SS 
C302 O0S600e EM13 sNC_ATTN 
9304 062013 OH17 AFTER RECAL CMD 
C306 064002 DT1 
0319 064470 DF 10 

sERR S6 
0312 QS6276 EM19 ;MSG Al ERROR 

14% Q62272 DH26 
16 064210 DOT15 

3e0 064564 DOF es 
sERR S7 

O32e 956234 EM17 ;MSG AQ ERROR 
0224 062574 DH3e2 sAF"ER WRITE CHECK CMD 
C326 064210 D113 

30 O64564 OF el 
sERR 60 

32 056276 EM19 ;MSG Al ERROR 
334 062574 DH3e 
336 064210 0113 
S40 O64564 OF 21 

sERR 61 
342 056255 —EM18 ;MSG BO ERROR 

O344 063550 OHS3 sDURING OFFSET CMD 
S46 064210 6713 

010350 4 OF el 
sERR 62 

0103S2 056317 EM20 :MSG B! ERROR 
010354 063550 OHS3 
010356 064210 OT13 
010360 064564 OFe 

sERR 63 
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O104S6 

010512 056467 

FOY 
)_ _07-0C'-76 
TABLE 

sERR 71 

sERR 74 

sERR 75 

sERR 76 

14:14 PAGE 44 

;BSE ERROR IN WRITE CMO NCT ON BSE "ABLE 
sAFTER WRITE DATA CMO 

DNOT OB CTOR 9 FRO ae NDE X 
HANGE ANC Y REC'D FER FORA 

;DETECTED BSE IN REAC BLT NOT IN WRITE CMC. 

;NG_HERD HOME 
AFTER UNLOAD CMD 

;HDS HOME NOT CLEARED 
;DURING START SPIN CMD 

;SERVO SIG PRES NOT SET 

;REV NOT SET 

;REV NOT CLEARED 

:NO_ATTN 
;AFTER UNLOAD CMD 

NO ATTN 
ZAT END OF HEAD LOADING 

;NO DRIVS IN SDEVM 

;NO DRIVS ON BUSS 
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010644 

061003 
062247 
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PART 2 
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MACY1L1 2°(1006) O°-OCT-76 14:14 PAGE 45 
ERROR POINTER TABLE 

DH1 
DT: 

ERR 77 

:ERR 190 

o
O
o
0
0
0
 

V
O
0
O
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4
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;ERROR 101 
EMSY 
OH47 
OT14 
OF 

sERROR 102 
EM 

;OFFSET NOT CLEARED 
;AFTER READ HEADER WITH MOVEMENT 

FORMAT NOT SET 
“AFTER WRITE DATA CMD 

AFTER WRITE CHECK CMO 

;OFFSET NOT RESET 
;AFTER WRITE CMO WITH OFFSET 

;CYL ADDR NOT 0 

;CANNOT FIND SECTOR 23.8. 

sHEAD SW ITCHING TOO LONG 
SAFTER WRI TE OTA CMD 

i CANNOT FINC CYL lee 
;AFTER SEEK CMD 

;CANNOT FIND CYL 256 

SEG CO4S 
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010774 
010776 
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TIC 
3:50 

PART 2 
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MACYJ1 27(1006) O7-OCT-76 14:14 PAGE 46 
ERROR POINTER TABLE 

;DRIVE OFF TRACK SET 
DHe7 AFTER WRITE DATA CMD 

EM36 ;CYL ADDR IN RKMR3 INCORRECT 

EMB6 ;OFFSET IN Ae NOT = RKASOF 
DHe4 AFTER OFFSET CMD 

DH2e ;AFTER ORIVE CLEAR CMD 

EMi2 ;CONT NOT RDY 
DH19 AFTER PACK CMT 

ERROR 117 
EM12 CONT NOT RDY 
DH20 AFTER SEL DR CMD 

;ERROR 120 

DHe} ;AFTER SUBSYS CLEAR 

;ERROR 121 

DHS ;AFTER START SPINDLE CMD 

;ERROR lee 
EM101 ;D1D NOT GO TO CYL 10 
DH30 SAFTER READ HEADER CMD 

;ERROR 123 
EM86 ;A2_ OFFSET NOT = RKASOF 
DHS 1 :AFTER SEEK TO SELF 

;ERROR 124 

OH17 ;AFTER RECAL CMD 

SEG SO46 
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064470 

0$7551 

000000 
000000 
000000 
000000 

OSS744 
062247 
064002 
064470 

104 
MACY11 27(1006) 07-OCT-76 14:14 PAGE 47 
ERROR POINTER TABLE 

;ERROR 1 

;ERROR 132 

;ERROR 1 

:ERROR 1 <=
 

ERROR 1 

;ERROR 1 

O
O
O
O
 
Y
L
O
o
o
o
P
o
o
G
o
w
o
o
o
o
w
 

;ERROR 137 

SEG CO47 

3CTO SET 
sWHILE WAITING FOR OR REC’O CONTR RDY. MSG A&B BAD 

;NED SET 

;MOS SET 

NO ROY 
tAFTER SEEK CMD 

NO ATTN 

;CYL DIFF/OFFSET IN RKMR2 NOT CLEARED 
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056234 
063461 
064210 
O64S64 

0562S5 
063461 
064210 
064564 

000000 
O000000 
000000 
000000 

MACY11 27(1006) 
ERROR POINTER TABLE 

sERR 140 
. EM17 

D 
;ERROR 144 

: ERROR -
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;ERROR 1 ce 
a) 

N
 ERROR 1 

ERROR 1 oO
 

;ERROR 151 

;ERROR 1Se2 

07-OCT-76 14:14 PAGE 48 

;MSG AO ERROR 
;AFTER SEEK TO SELF 

:NO_ROY 
ZAFTER CLEAR CMD 

SEG 0048 
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UNIBUS RKOS DRIVE DIAGNOSTIC. PART 2 MACY11 27(1006) 07-OCT-76 14:14 PAGE 49 ‘SEQ cous 
DZRSIC.P11 07-OCT-76 13:50 ERROR POINTER TABLE 

2473 Ollebe 000000 Q. 
2474 011264 000000 Lt) 

are Gis 
77 ;ERROR 154 

aes Olle7e 057310 ie EMSS ;ATTN NOT CLEARED 
2479 011274 062170 DHee 

sa HSS. Bat BH 
e482 ;ERROR 155 
2483 O11302 000000 
2484 011304 000000 

Base 01310 DOUG 
2487 . sERROR 156 
e488 O11312 000000 
2489 O11314 0 
2490 0113916 
2491 O11320 009000 
2492 ;ERROR 1 

60 

Be His LAR Wy 
5497 SY ae, sERROR 1 

sERROR 1 
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2507 . ;ERROR 162 

2 oS
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2512 sERROR 163 
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2515 011366 o00008 

2518 at 
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064514 

056340 
062515 
064050 
064514 

057135 

LOY 
MACY11 27(1006) 07-OCT-76 14:14 PAGE SO 
ERROR POINTER TABLE 

8) 
sERROR 164 

O
0
0
0
 

;ERROR 165 

sERROR 1 ao
 

;ERROR 1 N
 

oO
 ERROR 1 

ERROR 1 

M
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O
O
0
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O
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O
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O
M
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O
O
O
M
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O
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z
e
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ERROR 172 

;ERROR 173 

ERROR 174 

;ERROR 17 

:NO_RDY 
‘AFTER READ HEADER CMD 

;OLT SET 

;CERR SET 

;CYL DIFF NOT CLEARED 

SEG S050 



MO4 
RkO& ORIVE DIAGNOSTIC PART e MACY11 27(1006) O7-0C7-76 14:14 PAGE SI SEG 20S! 

-Pil 07-OCT-76 13:89 ERROR POINTER TABLE 

C1iSO4 061505 DH1C ;AT END OF HEAD LOADING 

gies a 
;ERPOR 5 

O1iSie os7e04% EM4O ;CYL ADOR NOT CLEARED. 
011514 061505 DH10 
011516 064002 OT! 
O11S20 064470 DF 10 

;ERROR 177 
Q11S2e 000000 Q 
0115e4 900000 0 

Siess Be 
;ERROR 200 

011532 OSS744 EMle ;NO_RDY 
011534 062776 DH39 ;AFTER WRITE HEADER CMD 
011536 064050 OTS 
011540 064514 DF 15 

;ERROR 201 
011542 056340 EMel ;CERR SET 
011544 062776 DH39 
O11546 064050 DTS 
011850 064514 

;ERROR 202 
0115Se 057442 EM6S :READ HEADER ERROR 
011554 061123 OH1 
011556 064112 OT? 
011560 64504 DF 14 

;ERROR 203 
011562 900000 0 
011564 900000 0 
011566 g00000 0 
011570 900000 0 

;ERROR 204 
011S7e 900000 0 
011874 000000 ] 
011576 900000 0 
011600 Qu0d0c0d 0 

;ERROR 205 
011602 o00000 0 
011604 000000 Q 
011606 000000 0 
011610 000000 0 

;ERROR 206 
Qll612 d00000 1] 
011614 000000 0 
011616 000000 0 
011620 000000 0 

;ERROR 207 
Ollg22 057072 EM36 ;CYL_ADOR IN RKMR3 INCORRECT 
O11624 062247 DHeS ;AFTER SEEK CMD 
011626 064030 DT4Y 
011630 064454 OF& 

;ERROR 210 
O1163e 056340 EMel ;CERR SET 
011634 062247 DHeS 



NOY 
UNIBUS RkO& DRIVE DIAGNOSTIC PART 2 MACYL1 27(1006) 07-OCT-76 14:14 PAGE S2 SEG o0s2 
OZR6IC.P11 07-OCT-76 13:50 ERROR POINTER TABLE 

2641 011636 O&4002 OT1 
2642 O11640 064470 DF10 
2643 sERROR 211 
2644 O11642 900000 0 
2645 O11644 000000 0 
2646 011646 0c5000 O 
2647 O11650 000000 0 
2648 sERROR 212 
2649 011652 000000 0 
2650 O116S4 00000 0 
2651 011656 000000 0 
2652 O11660 000000 O 
2653 sERROR 213 
2654 O11662 o00000 0 
2655 O11664 00000 0 
2656 011666 00000 0 
2657 O11670 oc0000 0 
2658 ERROR 214 
2659 011672 o00000 0 
2660 011674 oo0000 0 
2661 011676 O00000 0 
2662 011700 ogg000 0 
2663 ERROR 215 
2664 011702 009000 0 
2665 011704 OO0000 0 
2666 011706 00000 0 
2667? 011710 o00000 0 
2668 sERROR 216 
2669 011712 o0c000 0 
2670 011714 goocoD 0 
2671 011716 000000 0 
2672 011720 oo0000 0 
2673 sERROR 217 
2674 O11722 og0000 0 
2675 011724 o00000 Q 
2676 011726 O00000 il 
2677 011730 00000 0 
2678 ERROR 220 
2679 011732 oO0000 fl 
2680 011734 og0000 0 
2681 011736 000000 0 
2682 011740 O0GCO0 0 
2683 ERROR 221 
2684 011742 056234 EM17 MSG AD ERROR 
2685 O11744 062013 DH17 
2686 011746 O64210 OT13 
2687 011750 O64S64 DF 21 
2688 ERROR 222 
2689 011752 056276 EM19 ;MSG Al ERROR 
2690 011754 062013 OH1? 
2691 011756 064210 0113 
2692 O11760 O64S64 OF21 
2693 sERROR 223 
2694 011762 o00000 0 
2695 011764 ocoood 0 
269% 011766 00000 0 
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| BOS 
UNIBUS RKOG DRIVE DIAGNOSTIC PART 2 = MACYL] 2711006) O7-OCT-76 14:14 PAGE 53 SES 2063 

, CORBIC.FLL  OT-0c7-"B 19:82 ERROR POINTER TABLE 

! pear cSliv7c oo0coc 0 
2698 :ERROR 224 
2639 «(311772 900909 fe 
e700 «f1i77H «690009 9 
2791 C1177— 900000 5 
e732 612000 o0000C 0 
rpg sERROR 225 
2794 O12092 o0000¢ 5 
eros fisco4 = Jos0c¢6 0 
270 42:2906 900000 9 
ero? 3128012 909000 5 

S338 cece oss? sERROR eee 2 NO_RDY Gin webs é 
4 

| S5y4 BrE5°§  ezo- 'AFTER READ DATA CMO 
27:1 Cilecis 06400 OT! 

| 7:2 912620 O64470 
2713 sERROR 227 
e714 Ol2022 34C I :CERR SET 

, 2215 212904 dbe272 SHob 
; 2728 C2202 Ode40sc OTS 

gl 012030 O645]4 cRROR oes 

2719 012032 17; : EM16 :CANNOT READ BSE INFO 
. 2720 O12038 061643 5H13 [ON SEC 10, l2, 14, 16, 18, 20 

2721 912036 64002 OT! 
| e722 O12040 64530 OF 17 

ere sERROR 231 
e7e4 012042 056171 EMI6 
2725 Ol2044 61727 DH14 :ON SEC 11, 13, 15, 17, 19, 2: 

, 2726 01004 064002 OT] 
' p72? O120S0 064530 DF 17 

2728 sERROR 232 
2729 012052 00000 5 
2730 012054 900000 5 
2731 012056 900000 0 
2732 O12060 o000d0 0 
2733 ERROR 232 

' 2734 Ole062 956171 EMI6 :CANNOT READ BSE INTO 
2735S O01e064 063133 She -ON SECT 0,2.4,6.8 
273% 012066 O06 OT1 
2737 012070 64530 OF 17 
27 sERROR 234 
2739 (912072 056171 EM16 . 

512074 063204 OHY3 :0N SECT 1.3.5.7. 
2741 012076 064002 OT! 
2742 012100 064530 ? 
2743 sERROR 235 . 
2744 O12102 957520 EME9 “ALIGN CARTRIDGE USED 
2745 C13104 063255 OH44 WILL BYPASS FORMAT $ ALL RW TESTS 
2746 512106 4002 OT1 
2747 O:2110 064470 DF 10 
2748 “ERROR 236 
2749 Ol2112 000000 9 
2750 O12114 000000 

1 Ol2e116 900000 0 
27S< Olele0 000000 9 

ee ee ee — oo
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COS 
aac 1 Se ere 07-OCT-76 14:14 PAGE S54 

POIN 

ERROR 237 

ERROR 2 oO
o 

sERROR 241 

sERROR 2 [a
9]
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sERROR 243 6 

sERR 245 
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:ERR 246 

sERR 247 

:ERR 250 

;ERR 251 

o
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2
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SEG 90S+ 

;CYL_ADOR IN RKMR3 INCORRECT 
:AFTER SEEK CMD 

sRTZ NOT SET 
: DURING RECAL CMC 
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MACY11 27(1006) C7-O0CT-76 14:14 PAGE SS 
ERROR POINTER TABLE 

:ERR eSe2 

o
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o
O
 

:ERR 253 

o
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sERR 2S4 

o
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sERR 25S 

sERR 2S6 

:ERR 257 
o
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;MSG_AOQ ERROR 
:RAFTER OFFSET CMD 
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ERR 261 
ERR ee ;MSG BO ERROR 

;ERR 263 

;ERR 264 
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sERR 265 
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EQS 
Xt pgnes Te. PART 2 MACY }1 ete OP-OCT-7E 14:14 PAGE S& 

ERROR POINTER TABLE 

peeess ae CRETER DRIVE CLEAR CMC : : ‘a ! ea} 3 Stk 
O064SE4 OF el 

:ERR 266 
ares ar :MSG 81 ERROR 

064210 pres 
064SE4 OF 21 

056255 ERR oem 18 MSG_BC ERROR ‘ Bw Su 

attt Hare sRE TER WRITE HEADER MO 

064564 OF el 
ERR 279 

ppb” att >MSG B1 ERROR 

064210 OT13 
JO4SEY OF 21 

sERR 27! 
956255 EmM18 
062515 DH30 sAFTER 80. HOR. CMD. 
064219 0713 

r OF el 
sERR 272 

Bees ate 
064210 OT13 
064564 OF el 

sERR 273 
9S6234 EMI? >™SG AO ERROR 
062!70 DHee sQFTER DRV CLR OMC 
064219 OT13 
O64SE4 DF el 

sERR 274 a 
056276 EMIS 7MSG Al ERROR 
e172 Okee 
NE42. 3 OT13 
064564 DFel 

sERR 275 
5 EN19 “MSG BC ERROR 

062013 OH17 : AFTER RECAL CMC 
064219 OT13 
064564 OF 21 

ERR 276 
pants pred ;MSG Bl ERROR 

064210 OT13 
064564 OF el 

#ERR 277 a> :4SG_AD ERROR 
Beer he Bi9 IAFTER WRITE HEADER <MO 

) 

064564 DFe! 
sERR 300 

056276 EM19 :MSG Al ERROR 
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2921 
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Bese ye 
064219 
064554 

056276 
062515 
064210 
064564 
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000000 
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OU 

PART 2 
FOS 

MACY11 27(1006) O07-0C°-7& 14:14 PAGE S7 
ERROR POINTER TABLE 

;AFT RD HOR. CMO 

SEG [057 
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012620 

BIBESE 
012634 
012640 

012642 
O1l2646 
Ole6Se2 
012650 

012662 
012670 
012676 
012702 

Pi bret 

ey 
000459 

ADEA? 
10S037 
000440 

10037 
10$037 
012737 
000430 

012737 
012737 
105037 
003417 

012737 
105037 
012737 
000406 

105037 
005037 
005037 
o0000S 
012706 
Ole746 
Ci2746 
ooocde 

304737 

sae 
ioe 
001342 

001109 
000000 
Ol276e 

D4B 322 

O12766 012706 001100 

PART e 

001336 

001340 

09134e 

00133€ 
001340 

001336 

001342 

GQS 
MACY]1 2711006) O7-0C7-76 14:14 PAGE Se SEG 2058 
ERROR POINTER TABLE 

.SBTTL PROGRAM SETUP 

PARSRT: MOV ry pagan “SET FLAG FOR 220 START 
CLR YP 
CLR BYPTIM 
BR PRGSRT :START PROGRAM 

BYWRT: CLRB PARAM 
MOV #1, BYPWRT :BYPASS WRITE TESTS 
CLRB = BYPTIM 
BR PRGSRT - 

BYTIM: CLRB PARAM my 
CLRB ss BYPWRT 
MOV 81, BYPTIM :BYPASS TIMING TESTS 
BR PRESRT 

BYWRTA: MOV #1, PARAM 
MOV #1. BYPWRT 
CLRB =: BYPTIM 
BR PRGSRT 

BYTIMA: MOV #1, PARAM 
CLRB =: BYPWRT 
MOV $1. BYPTIM 
BR PRESRT 

START: CLRB PARAM :CLEAR FOR 200 START 
CLR BYPWRT 
cLR BYPTIM 

PRGSRT: RESET sCLEAR ALL INT ENABLE 8& INIT 
MOV #STACK SP :SETUP STACK POINTER 
MOV sPRO,-{SP) -PSW LOADED TO BE 
MOV 81$,-(SP) *LSI-11 COMPATABLE 
RTI -ENABLE ALL INTERRUPTS 

1S: JSR PC, STKINT sSETUP KB VECTOR ADDR, PRIORITY 4 
?& TURN ON KB INTERRUPT 

;##% CPU PRIORITY LEVEL NOW AT O ### 
‘ee ANY DEVICE WHICH SETS ITS  ### 
ae INTERRUPT ENABLE SIT WILL #22 
;### SERVICED. tte 

sCLOCK INTERRUPTS WILL CHANGE CPU PRIORITY TO LEVEL 6 (IN ‘STS’ 
*RKOG CONTROLLER INTERRUPTS WILL CHANGE CPU PRIORITY TO LEVEL S IN ’SETINT*) 
"KEYBOARD INTERRUPTS WILL CHANGE CPU PRIORITY TO LEVEL 4 (SEE ABOVE) 

ALL 'SYSMAC’ TRAPS WILL CHANGE CPU PRIORITY TO LEVEL 7 (SEE BELOW) 

-SYSMAC 'SETUP’ 
-SBTTL INITIALIZE THE COMMON TAGS 
CLEAR THE COMMON TAGS (SCMTAG) ARE A 

MOV SSCMTAG, RE ;:FIRST LOCATION TO BE CLEARED 
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MACYL1 27(1006) O7-0CT-76 14:14 PAGE S9 SEG 00S9 
INITIALIZE THE COMMON TAGS 

CLR (R6)+ +:CLEAR MEMORY LOCATION 
CMP aSWR,R6E ;:DONE? 
SNE - ;;LOOP BACK IF NC 
MOV eSTACK. SP -:SETUP THE STACK POINTER 

s INITIALIZE A FEW VECTORS 
MOV SSSCOPE JBIOTVEC ;;IOT VECTOR FOR SCOPE ROUTINE 
MOV e340, aelOTvecte ;;CEVEL 7° 
MOV 8SERROR, JHEMTVEC’: ;EMT VECTOR FOR ERROR ROUTINE 
MOV #340 aseMTVEC+e ;-CEVEL 7 
MOV #STRAP, JUTRAPVEC’:. TRAP VECTOR FOR TRAP CALLS 
MOV #340, JRTRAPVEC?2; LEVEL 7 
MOV #SPWRON, JSPWRVEC ; POWER FAILURE VECTOR 
MOV 8340 gePWRVEC+S ;: (EVEL 7 
MOV SENDCT,SEOPCT  :;SETUP END-OF-PROGRAM COUNTER 
CLR STIMES s: INITIALIZE NUMBER OF ITERATIONS 
CLR SESCAPE CLEAR THE ESCAPE ON ERROR ADDRESS 
MOVB — #1, SERMAX ALLOW ONE ERROR PER TEST 
MOV #. ,SLPADR INITIALIZE THE LOOP ADDRESS FOR SCOPE 
OV SETUP THE ERROR LOOP ADDRESS M #. ,SLPERR A 

:;SIZE FOR A HARDWARE SWITCH REGESTER. IF NOT FOUND OR IT IS 
;;EQUAL TO A “-1", SETUP FOR A SOFTWARE SWITCH REGISTER. 

64§: 

65S: 

66S: 

675: 
MEMPAR: 

3$: 

MOV 
MOV 

DRERRVEC,-(SP) ;;SAVE ERROR VECTOR 
#64S JsERRVEC ::SET UP ERROR VECTOR 
sOSWR. SHR SETUP FOR A HARDWARE SWICH REGISTER 
SDDISP, DISPLAY ;;AND A HARDWARE DISPLAY REGISTER 
8-1, 3SWR >: TRY TO REFERENCE HARDWARE SWR 
665 ::BRANCH IF NO TIMEQUT TRAP OCCURRED 

*:QND THE HARDWARE SWR IS NOT = -1 
65S BRANCH IF NO TIMEOUT 
#65S, (SP) -:SET UP FOR TRAP RETURN 

sSWREG, SWR ;;POINT TO SOFTWARE SWR 
8DISPREG, DISPLAY 
‘SP)+, JaERRVEC ;;RESTORE ERROR VECTOR 

SPASS ;;CLEAR PASS COUNT 
#OPTSIZE, SENVM ;;TEST USER SIZE_UNDER APT 
67$ >: YES USE NON-APT SWITCH 
#SSWREG, SWR -:NO,USE APT SWITCH REGISTER 

#1$ ERRVEC ;SETUP TIMEOUT VECTOR 
#PR? ERRVEC+2 

SMEMBAS RI -ADDR OF MEM CSR 
(RI) ?SEE IF CAN REFERENCE 
#1, (RD) ;SET ENABLE BIT IF YES 
#MEMERR,MEMVEC ;LOAD VECTOR IF NO TIMEOUT 
#PR7, MEMVEC+E 
2s 

(SP)+, (SP)+ sADJ STACK 
82,R1 TRY NEXT CSR 
RI; #MEMBAS+4O  ;SEE IF TRIED ALL 
35 BR IF NO 
BERRVEC+2, ERRVEC’ RESTORE TRAP CATCHER 
ERRVEC+2 
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MACY11 27(1006) 07-OCT-76 14:14 PAGE 60 
INITIALIZE THE COMMON T4GS 

JSR PC CLAP. G sCLEAR ODUMP THRU SIZFLS 
LR goever 
CR UNIT 

:FIND OUT IF XXDP, ACT, APT; CHAIN OR DUMP MODE 

SEG 9060 



JOS 
IAGNOSTIC PART 2 ACYL 27 (1906) 07-OCT-76 14:14 PAGE 61 SEG 206! 

7-0CT-76 13:50 INITIALIZE COMMON TAGS 

005737 o0o04e START: TST 42 

pRAga3 936224 auk AR tine BR Ga ope PROG ID 
1e37e7 OO0004! 0000:3 CMPB «1. #13 3s =LOADED BY XXDP 
991919 BNE as 
005237 007500 NG UMP “SET RKO& DUMP MODE FLAG 
194401 051531 TYPE MSG2 REPLACE DRO PACK W/SCRATCH 8& DO“CR> 
900137 013412 IMP $12 
900137 013456 1S: IMP kK 
095237 607506 2s: INC PPTP sSET ACT/APT/PTP DUMP MODE FLAG 

CHECK IF ALL PARAMETERS DEFAULTED. IF NOT, BEGIN INPUT DIALOGUE 
WITH OPERATOR. THE REPLY TO DRIVES TO BE TESTED’ SHOULD BE 
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MACY11 27(1006) 07-OCT-76 14:14 PAGE 62 
INITIALIZE THE COMMON TAGS 

;ORIVE NOS. SEPERATED BY COMMAS & TERMINATED BY ‘cR> 
; EX: ORIVES TO BE TESTED: 1,2,4%<CR> 

SEG 0Ls2 
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DZR6IC.P11 07-OCT-76 13:50 INITIALIZE THE COMMON TAGS 

3084 013412 005737 001336 ST2: TST PARAM 
3085 O13416 001002 BNE 1$ -BR IF 220 START 
308 013420 000137 013510 IMP ST4 -200 START, DEFAULT & SIZE ThE 9LSS 
3087 013424 104401 oS1602 1S: TYPE MSG3 -DRIVES TOBE TESTED 
3088 013430 004737 036304 JSR PC GDRVS GET OR NOS. 
3089 013434 104401 051634 TYPE MSCH *BUSS ADDR 
3090 013440 004737 036444 JSR Pc GBA “GET BA 
3091 O13444 104401 0517901 TYPE MSGS -CONT INT VECTOR 
3092 013459 004737 036472 JSR PC GINT “GET INT VECTOR 
3093 013454 00427 BR sTé 
3034 
3995 ; 
3036 ‘ALTO MODE 
3097 -CHECK IF LOADED BY XXDP OR OTHER. SET FLAGS 8 NO INPUT DIALOGUE. 
2998 "DEFAULT ALL PARAMETERS. TEST ONLY THOSE DRIVES THAT ARE READY 
3099 :ON THE BUSS 

ae : 
31902 O134S& 123727 000041 000013 ST3: CMPB 41,4813 -13=LOADED BY XXxDP 
3103 O13464 001007 BNE 1S 
3104 013466 005237 o07502 ING DOPCH ;SET RKO CHAIN MODE FLAG 
3105 013472 004737 036224 JSR PC TITLE 
3106 013476 104401 OSe0i6 TYPE mSG7 ;DRO NOT TSTD 
3107 013502 o0040e BR 8T4 
3108 013504 005237 007504 1S: INC ACTI1 :SET ACT AUTO FLAG. 

3110 013510 012737 177440 001264 ST4: MOV 8177440, S$BASE  ;DEFAULT VALUE 
3111 013516 012737 OO00210 O01314 MOV #210, RKVEC : DEFAULT VALUE 
3112 013524 004737 036524 JSR PC SETINT 
3113 013530 005237 007540 INC SIZFLG ;00 “SIZE THE BUSS” TEST 

3115 013534 005037 007352 STS: CLR UNLD s INITIALIZE FLAGS 
3116 012540 095037 007354 CLR BADHDR “USED IN ’STOP ROUTINE 
3117 613544 005037 007356 CLR HPENO “FOR VALID PROGRAM HALTS 
3118 013550 012737 007512 001346 MOV 8ORIVO,DRVPTR ; SETUP 
3119 013556 005037 001220 CLR SDEVCT *NO. OF DRVS DONE 
3120 6013562 005037 OOlece2 CLR SUNIT ‘CURRENT DR. UNDER TEST 
3121 013566 012737 O13634 oO0004 MOV #1$ ERRVEC *SETUP TIMEOUT ERROR VECTOR 
3122 013574 005777 165526 TST aks *SEE IF L-CLOCK THERE 
3123 013600 005237 007532 INC LCLKF *PRESENT, SET FLAG. 
3124 013604 013700 001330 MOV LCVEC, RO ‘VECTOR ADDR 
3125 013610 .2737 013676 ojoo004 MOV #2$ ERRVEC 
3126 013616 005777 165476 TST apKs -SEE IF P-CLOCK THERE 
3127 013622 005237 007534 INC PCLKF *PRESENT, SET FLAG 
3128 013626 013700 001332 MOV PCVEC,RO -VECTOR ADDR 
123 013632 o00412 BR 3$ 

3131 013634 oe2626 1S: CMP (SP)+. (SP)+ sL-CLOCK NOT THERE, CLEAR STACK 
3132 013636 012737 013702 oO0004 MOV #4$, ERRVEC 
3133 013644 005777 165450 TST aPKS -SEE IF P-CLOCK THERE 
3134 013650 005237 007534 INC PCLKF *PRESENT, SET FLAG 
3135 013654 013700 00133¢ MOV PCVEC,RO “VECTOR ADDR 
3136 913660 005237 007536 38: INC DOTIM INDICATES TIMING TESTS CAN BE DONE 
3137 013664 012720 043276 MOV BCLOCK,(RO)+ § ;SERVICE ROUTINE FOR CLOCKS 
3138 013670 012710 000300 MOV #PR6, (RO) 
3139 013674 000407 BR TST! :;GO TO NEXT TEST 



MOS 
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7-0CT-76 13:50 INITIALIZE TRE COMMON TAGS 

Oeebe6 es: CMP (SP)+, (SP)+ ;P-CLOCK NOT THERE, CLEAR STACK 
000767 BR 3$ 

022626 4§: CMP (SP)+, (SP )+ ;NEITHER CLOCK THERE CLEAR STACK 
005037 007536 CLR COTIM’ : TIMING TESTS CAN DONE. T BE 
104401 OSe2ie TYPE »MSG13 “ALL TIMING TESTS NBYPASSED 
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MACY11 27(1006) O7-OCT-76 14:14 PAGE 65 
BASIC CONTROLLER TESTS, SIZING & SETUP 

.SBTTL BASIC CONTROLLER TESTS, SIZING & SETUP 

5s REAEAEER ERA E ERE E EEE AREER EERE LEE EEE AEE REEL AES EE EE LESS 
:#TEST 1 REFERENCE ALL CONTROLLER REGISTERS 
3% 
+H THIS TEST VERIFIES THAT ALL THE CONTROLLER REGISTERS 
% CAN BE ACCESSED. THE INABILITY TO BE ACCESSED WILL 
% RESULT IN & TIMEOUT TRAP WITH AN ERROR MESSAGE. ANY 
* ERROR IN THIS TEST WILL RESULT IN ABORTING ALL OTHER 
* TESTS ANDO JUMPING TO END OF PASS’ 

A 
i) 
© ESE REA IEEE SE EEE HEE HEE EEE EEE EE EE EE EEE EES 
Tl: SCOPE 

MOV #1, STIMES >-00 1 ITERATION 
MOV eStACk, SP RESTORE STK PTR 

MOV #PRO,-(SP) ;RESET PSW TO PRIORITY O 
Mov #S$,-(SP) *& MAKE IT LSI COMPATABLE 

S$: 

MOV #1$, ERRVEC ;SETUP TIMOUT ERROR VECTOR 
MOV $BASE RS “SETUP INDEX REG. 
TST RKCSI{RS) "REFERENCE ALL THE 
TST RKCS2(RS) “CONTROLLER REGISTERS 
TST RKWC (RS) 
TST RKBA(RS) 
TST RKDA(RS) 
TST RKDS(RS) : TIMEOUTS IN THIS SECTION 
TST RKER(RS) “INDICATE THAT THE CONTROLLER 
TST RKASOF (RS) “REGISTERS CANNOT BE READ. 
TST RKDC(RS) “TESTING SHOULD NOT PROCEED 
1ST RKDB(RS) “UNTIL THIS IS REMEDIED. 
TST RKMR1 (RS) 
TST RKMR2 (RS) 
TST RKMR3(RS) 
TST RKECPS(RS) 
TST RKECPT (RS) 

MOV #SADTMO,ERRVEC ;SETUP TIMEQUT HANDLER 
BR TST2 -;GO TO NEXT TEST 

1S: CMP (SP)+, (SP)+ sRESTORE STACK POINTER 
ERROR a Pl “ABORT-COULD NOT REFERENCE CONTROLLER REGISTER 

y 

5 REE EERE EEE EERE ERA REESE EERE EE EE EERE ERE ES 

SRTEST 2 SIZE THE BUSS 

THIS TEST IS ENTERED ONLY IF 'DRIVE SELECTION’ IS DEFAULTED 
EITHER BY RUNNING IN THE AUTO MODE OR A 200 START IN THE 
MANUAL MODE. 
EVERY DRIVE FROM O THRU 7 IS ADDRESSED. 
CONTROLLER ERROR (CERR) IS EXAMINED AND IF NOT SET, THE 
ORIVE WILL BE TESTED. IF SET, THE PROGRAM WILL BYPASS 

ad 

L
e
 

SEG 0065 
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Pll Ot-05%-%— 13:59 Te SIZE THE BUSS 

+ TESTING THAT DRIVE ONLY IF THE ERROR WAS A RESULT OF 
3+ MOS. UFE OR NED BEING SET: OR BOTH NED & DRA RESET IN- 
:* DICATING THE OTHER PORT 16 ACCESSED. 
bed 

© = SRFFSHSSSSSHHSSSSSSSSSSSSESPSSAASLSSSESSSSRALSSSAHSSSFSSSERRESRES 

16 o14¢70 9co904 t$72: SCOPE 
11 21407 012737 900001 001174 MOV 8) STIMES :-90 1 ITERATION 
2 514106 Ole7as 90119C MOV astAck, SP :RESTORE STK PTR 

‘3 Si41D4 906237 00:532 INC BYPCERR :00 NOT TEST CERR IN ‘FRDY' 
4 

té 
:* Cl4il9 132e737 000200 20123: 8I7TB sBIT7,SENVN -SEE IF USE APT SELECTED DRIVES 
28 314i36 061902 BNE 148 :BR IF YES 
29 214120 000137 014234 IMP 12$ “ELSE DO NORM SIZING OR VERIFY 

21 O14 O44D l 148: TYPE MSG1O WILL TEST ORIVES 
3cee te Resets CLR ante 7 SF DRIVES PRESENT 
3223 014134 905900 CLR RO “ORV ADDR 
3224 014136 012701 007512 MOV sORIVO,RI “DRV FLAG 
3225 O14142 013702 901266 MOV SDEVM. Re “APT DEVICE MAP 

3227 O14146 932702 900001 158: BIT s81T0,Re :SEE IF ORV IN DEVICE MAP 
3228 014152 O0!415 BEG 16$ :BR IF NO 
3229 014154 005237 007510 INC ORIVS “ELSE INDR DRIVE © JNT 
3230 014160 O05e211 INC (RL) °§ SET DRIVE PRESENT FLAG 
3231 O14l62 104401 001205 TYPE SCRLF 
3232 O14166 O10046 MOV RO. -(SP) : SAVE RO FOR TYPECUT 
3233 :; TYPE ORIVE 8 
3234 014170 !04403 TYPIS ::G0 TYPE--OCTAL ASCII 

014172 001 BITE 3 :: TYPE 1 DIGIT(S) 
32% 014173 000 "BYTE Q :: SUPPRESS LEADING ZEROS 

014174 005721 16S: “ST (RL)+ sADV POINTER TO NEXT FLAG 
01417 905200 INC RC “INC DRIVE 8 
014200 0202700 900019 CMe 88. RC :ALL 8 TESTED? 
014204 o0149e BEQ 178 :BR IF YES 

014206 o06092 ROR Re sELSE GET NEYT BIT OFF DEVICE MAP 
014219 o007S6 BR 1S 8 TRY AGAIN 

014212 905737 007510 178: TST DRIVS :SEE IF MORE DRIVES PRESENT 
014216 O01402 BEG 18$ :BR IF NO 
Oi4220 900137 0185154 IMP NUORV “ELSE EXIT TEST 

014224 104075 183: ERROR 75 -NO DRIVES FOUND IN SDEVM 
014226 900000 HALT “SETUP CORRECTLY 8 PRESS ‘CONTINUE’ 
014230 000137 013534 JMP STS :TO TRY AGAIN 

014234 912765 oo0040 000010 12s: MOV #SCLR,RKCS2.\RS) ;SUBSYSTEM CLEAR 
Oi4e42 013737 O01412 007426 MOV 110. TEMP I -SET TIMEOUT 
014250 004737 036542 JSR PC FRDY :FIND ROY 
014254 ior ies ERROR 120 ?RDY NOT SET BY END OF SCLR 
014256 37 007540 TST SIZFLG 
014262 001562 BEG 1673 -:G0 NOT SIZE, GOTO NEXT TEST 
AI4264 12440! OS2125 TYPE  ,MSG10 ‘MILL TEST DRIVES 
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ac7432 

00737¢ 

MACYIL 27 
& 

18: 

110V sSTACK, SP 

MOV’ sSCLR RKCS2(RS) 
MOV TEMP] 
JSR pe sit 

CO6 
£14208) -OC%-76 

HE Buse 

CLR DRIVS 
CLR RQ 
MOV sORTVO,R1 

SCOP1 

ERROR 12 
MOV AS RKCS2(RS) 
MOV @SELORV. RKCS1 RS} 
MOV TL, TEMP! 
JSR PC FRDY 
ERROR 11? 
BIT SCERR,HCS} 
BNE 2s 
MOV HMR2, T MPL 
BIC tcc eARTMSK TEMP | 

RO, TEMP 1 
3$ 

TST RO 
BNE 4§ 
TST DOPCH 
BNE S$ 

4$: INC DRIVS 
INC “RI) 
TYPE S=RLF 
MOV RO. -(SP) : 

TYPOS 
.BYTE 1 
“BYTE C0 ; 
BR S$ 

2$: JSR PC, BYP 
ERROR 1 

S$: TST (R1l)}+ 
INC RO 
CMP #8. ,RO 
BNE 1§ 
TST ORIVS 
BNE 10$ 
ERROR 76 
HALT 
IMP STS 

2s: BIT sMOS,HCS2 
BNE 6$ 
BIT SUFE, HCSe 

GIT 80RA,HOS 
Bs 

BIT @NEC ,HCS2 

14:14 PAGE 67 

:8 OF ORIVES PRESEN’ 
-DRV ADOR 
: ORV FLAG 

;RESTORE STK PTR 

;SUBSYSTEM CLEAR 
BET AMeOuT 

;RDY_NOT SET BY END OF SCLR 
“SELECT THE DRIVE ADOR 

;SELECT DRIVE CMD 

;FINO ROY 
“NO ROY AFTER SELECT ORIVE CMD. 

3S/B SAME 

:SEE IF XXDP CHAIN MODE 

sINC ORIVE COUN 
SET DRIVE BREGENT FLAG 

$s SAvE RO F FOR TYPEOQUT 

G0 TYPE==OCTAL ASCII 
; TYPE 1 OIGIT<S) 
SUPPRESS LEADING ZERCS 

;TYPE_BYPASS OR 8 
WRITTEN DR & DOES NOT MATCH RKMRe OR 8 

;SHIFT PTR TO NEXT OR. FLAG 
INC DR 8 

;MORE LEFT. 

3;NO_ DRIVES FOUND ON BUSS 
:SETUP CORR ECT. 
: AND PRESS KONTINUE 
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STIG PART 2) - MACY] 2711006) O7-0C"-76 14:14 PAGE 68 SES tbe 
13:50 T2 SIZE THE BUSS 

BEG 9s 
BR cs 

0372SC 6S: igR Pc, BYP - TYPE © OF PY 
ERROR 2 2MDS D TE ED 
9R cs 

037252 §: JSR PC BYP 
ERROR 3 -UFE DETECTED 
BR ss 

o1900c 4307372 BS: BIT BNEDHCS2 
. BES 4§ 

0S2323 TYPE MSGS ORVS 
MO' Rc. -:SP° -: SAVE RO FOR T1PEOL” 

:; TYPE OR® 
TYPOS si 90 TYPE--CCT asc 
-BYTE 1 : TYPE 1} DIGIT: 
“SYTE 09 : SUPPRESS reac ING ZERCS 
ERROR 1D ‘ARG SED BCT SE” 

$ 

9372SC 98 ISR PC BYP 
ERROP i. 2NO DRG 8 NO NED = CTHER OORT SE_E7EZ 

e1giS4 1c$: Ip NUORY 

33 = SSSFSAERSSSSHESHSSSSRSFSLSSHERSARSSHSSESRHASEESESSEREEGESE SEED SESED 

-S7ES” 3 VERIFY OPERATOR DRIVE SELECTIONS 
:* 

i# THIS TEST IS ENTERED ONLY IF ORJVE SELECTION 15 NO” 
:# DEFAULTED. EVERY DRIVE FROM C 1C 7 2S ADDRESSED 8 
_ CONTROLLER ERROR ‘CERR. IS EXAMINED. IF NCT SE’ THE 
it PROGRAM WILL ASSUME THE DRIVE IS PRESEN”. 17 wii. "HEN HB ok 
4 TO SEE THAT THE DRIVE WAS INPUTTED FOR TESTING. IF NO”. IF Wr 
+ BE AN ERROR. IF CERR waS SET. THAT DRIVE wl. SE BYPASSED 
:# SNLY IF THE ERROR WAS A RESIS OF MOS OR UFE SE’ OR BCTR 
:# NES 8 DRA RESET WRONG PORT?. IF CERR IS & RESULT OF 
:* NED ONLY. IT IS CHECKED AGAINT THE INPLTVED INFOR 70 
:* VERIFY I¢ WAS NCT SPECIFIED. 
# 

SP SHSRSSSESSSSHSHSSKSESRALASARERHKSSSSHSHSSRHSEESHEKRHERSRERASRSSRLAORSS 

té73: SCOPE 
909901 2C1:74 MCV #1, STIMES 1 ITERATION 
o:150 MOV aStACk, SF ‘ieee dpe STk P*R 

CLR ro :ORT VE AOGR 
927832 5 MOV sORIVO,R! :DRIVE FLAG 

SCOP L 
00:100 MOV aS7ACK, SP sRESTORE STk PTR 

ooce1° MOV BSCLA,RKCS2.RS. : SUBEYST M CLEAR 
01412 SCPaae MOV TIS. TEMP: SEY out 
036S42 a) PC FRO: - FINO TOY 

ERROR lot ING ROY AFTER SCLR 
ocod:c MCV AB -aKcse RS, DR AGOR 
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EO6 
M7 DMSIVE SrASNCSTIC PART 2 0 -MACYLI 27. ) O7-OC7-7E 14:34 PRGE 69 SES 2563 
Pry 7 BSI EFSS a5 Eo a vEAIES opERAnSR ckit SELECTIONS 

=14206 ah 200001 ge0ogc mv eee sSELEST ORIVE <M 

xt 7. nin xR CEg OO tpoky ; tarde Barks | F5é548 7 pt-Pphy SFIND ROY 
Xt =§¢ 08° ? ERROR = 1) aoa AEVER SELE=” DRIVE IMC. 
£14730 032737 19C00C 307370 a1] @CERR,HCS! 
Ara? XC: cs 
ae» 13°37 «=(OCT™H16 §«=6OOCTHOG MOV MMR2 TEMP! 
ci a7ue 042737 reece 07426 8 i grC: RV"SK TEM 

ob es 20) ABT BNE "i anne 
214762 905711 118: 7s? CRI: 
14764 00347 BE 3§ id? $72 48 rc Plies SSHIFT PTR TO NEXT DR FLAG 

514770 2 INC RC INC ORS 
Qla7r2 Oee73 od00c12 a 88. .RO . . 
Siys7e OCs BNE § sMORE EF? 
015000 000467 SR *S74 -:30 TO NEXT TEST 

215002 904737 937250 38 JSR PC BYP -TRY BYPASS DRIVES 
0:5098 134001 ERROR 1 WRITTEN DR DOES NCT MATCH RAMR2 Che 
D15cid 9Os7i1 TST (RI) ; 
O1sc:2 OC1765 BEQ 4§ sBRANCH IF NOT SPE: BY INPLT 
015014 906337 907510 128: O€2 DRIvS SCESREMENT TOTAL DRIVS 
015020 59573) CLR “RI, CLEAR SRIVE FLAG 
015022 50076) BR 4 

015024 004737 oO3725C cs: JSR PC. BYP — 
C5230 |; ONC EAROR SS :9R PRESENT BUT NC? SPECIFIES BY JPERATOR 
O:553¢ SR 4g 

C150 932737 901900 907372 2s: BIT sMOS .HCS2 
9:5342 001227 ONE 6S 
AlEBMN 032737 o0040D 07372 art SUFE,HCS2 
636352 ocina7 BNE 4 | 
615954 Ga273? 51 007492 arT 8ORA, HOS 
015562 961205 one as 
015364 632737 019000 007237 BY SNED ,HCS2 
o1go72 901423 BEG 
515974 Ood4o4 BR ids 
31507 032737 312000 207372 8s: BIT 8NED,HCS2 
OLsimy «O01 736 BEQ ! 
Oeil hl 10S: ‘ST (R13 
5:51:95 003726 BEQ 4§ 

015112 004737 037250 JSR PC ,BYF : TYPE BYPASS DRIVES 
Oi5116 104006 ERROR 6 
0:5320 735 BR 128 

215182 104737 937250 6S: ISR BC. BYP : TYPE BYPASS DRIVER 
o : \ 

515130 AROOES $ 

915132 004737 037250 78: JSR PC BYP 
T15136 104003 ERROR 3 :UFE DETECTED 
CLE140 000756 BR Qs 
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BRO DRIVE SIAGNOSTIC. PART 2 
P-Oe*=7B 13:80 

001174 

001234 
001102 

FO6 
14:14 PAGE 70 SEG 2070 VERIFY OPERATOR DRIVE SELECTIONS 

:ORA & NED RESET - OTHER PORT SELECTED 

;BRANCH IF MORE LEFT. 

“THIS PART OF THE PROGRAM WILL BE REPEATED FOR EACH 

i SUNIT® CONTAINS THE ADDRESS OF THE DRIVE CURRENTLY 
;UNDER TES 

;ENTER HERE FROM LAST TEST 
ALLOW CHECKING CERR IN ‘FRDY‘ 

FEERRERERESRESEESLESEEEEAA RARER ESEREREESL EER EEEE EER EEE EERE TEES 
FIND NEXT DRIVE TO BE TESTED 

THIS TEST FINDS THE NEXT DRIVE PRESENT 8 PUTS THAT 

QWING TESTS, THE DRIVE TESTED IS 
ESS IS IN SUNIT’. 

SHEE SREEELELERESELERESRERELELEREEE ERLE LEAREREREER ALLER ELEREEE EE 

1 ITERATION 
‘Re STORE STK PTR 

5 ANY COR Ke PRESENT? 

ALL DRIVES TESTED 
NO, GO TO END 

;ADOR OF NEXT DRIVE FLAG 
IS FIRST DRIVE BEING CHECKED 
YES, BRANCH 
:INCR DRIVE ADOR TO NEXT DRIVE 
“IS DRIVE PRESENT? 
"NO.FIND NEXT DRIVE PRESENT 
:DOP CHAIN MODE? 
-NO, BRANCH 
-YES, IS IT DRIVE O° 
-IF YES. DON’T TEST OR O 
STORE POINTER TO THE NEXT DR. FLAG 

ORI RO FOR TYPEOUT 
a 

:G0 TYPE--OcTAL ASCII 
TYPE 1 DIGIT( 

MACY1: 27.1906) 07-0C7-7 
13 

9s: ISR PC BYP 
ERROR 4 

R 8$ 

SNE 1§ 

:DRIVE PRESENT 

NUDRV: <LR BYPCERR 

 ETEST 4 
+ 
3% 

i TeRoyGHOUT Te EO. ot 

3 wit Oh 
3% 

$574: SCOPE 
MOV #1 STINES 
MOV astACk,S 
MOV #STN-1. PrESTN 
MOV 8STN-1.STSTNM 

TST ORIVS 
BNE 4§ 
TYPE MSG27 
IMP $E0P1 

4§: MOV DRVPTR, RI 
TST $DEVCT’ 
BF 3 2s 

1S: 7NC §UNIT 
2s: TST (R1}+ 

BEQ 1$ 
TST DOPCH 
BEQ 3 
TST SUNIT 
BEG 1$ 

3s: MOV R1. ORVPTR 
TYPE mSGIS 
MOV SUNIT RO 
MOV RO, -(5P) 

TYPOS 
-BYTE 1 
BYTE 0 ;; SUPPRESS CEADING ZEROS 



UNIBUS RKO& ORIVE BEARS Es PART 2 
DZRBIC.P11 © O°-0cT-? 

3485 015306 10440! 
3486 
348? 015312 
3488 
3489 
3450 
3491 
3492 
3493 
3494 
3495 015312 900004 
N% 515314 012737 
397 315322 012706 
3498 
3499 015326 005737 
3509 015332 00194 
3501 015334 00473 
35C2 O1S340 104024 
3503 
3504 O15342 104401 
3595 O15346 012765 

015354 004737 
015360 013701 

3508 015364 012704 
3599 915370 019446 
3510 015372 012703 
3511 015376 006101 
3512 O15400 006101 
3513 O15402 O0E101 
3514 O15404 006101 
3516 015406 906101 
3616 015410 006101 
3517 O15412 010100 
3618 O1S4!4 O42700 
3519 O15420 052700 
3520 o15424 110024 
3521 O15426 005303 
3522 015430 901364 
3523 015432 105014 
3504 
3525 015434 004737 
3526 015440 10440) 
3527 O15444 104401 
3528 
3529 
3630 
3531 
3533 
3534 
3635 015450 900004 
3636 c15452 012737 
3637 15460 O12706 
3638 
3539 O1S464 004737 
3640 015470 104024 

901208 

00009: 
001100 

001216 

O404S2 

177760 
O0C0&D 

050272 
001205 
001205 

000001 
001100 

O404Se2 

001174 

oco026 

001174 

GO6 
MACYL1 27(1006) 07-OCT-76 14:14 PAGE 71 
TY FIND NEXT DRIVE 10 BE TESTED 

TYPE —_, SCRLF 

PFSRT: ;ENTER HERE FOR POWER FAIL RESTART 
TTT IT TTT titi lilititiiitiii titi tlit ttt 

S#TEST S PRINT DRIVE SERIAL NUMBER 
& 

3% THIS TEST READS & PRINTS THE ORIVE SERIAL & FROM MSG A, WORD 1} 
i IN BCO & IS PERFORMED ON THE 1ST PASS ONLY 

THEE HEE HEHEHE HEHEHE UHHH HEHEHE HEHEHE EH HEHEHE 

ites SCOPE 
MOV #1. STIMES ; 1 ITERATION 
MOV sStack, SP ‘hee rORe STK PTR 

TST $PASS 
BNE TST6 -GO TO NEXT IF NOT FIRST PASS 
ISR PC, SUBCLR AG SUBSYS CLEAR 
ERROR 24 -CERR AFTER SCLR 

TYPE Gib ;DRIVE SERIAL NO. 
MOV is. RKMR1 (RS) “SELECT BYTE 3 
ISR STAT :GET STATUS 
MOV inte: Ri GET SERIAL 8 
MOV #SOCTVL.R4 -GET ADDR CHAR BUFF 
MOV RY, -( SP) “STORE ON STACK FOR $SUPRS 
MOV #3.R3 “SETUP CHAR COOUNT 
ROL RI ‘INITIALIZE BIT POSITIONS 

1S: ROL Rl :GET NEXT 4 BITS 
ROL RI 
ROL Rl 
ROL RI 
MOV R1.RO :GET WORKING COPY 
BIC $177760,RO -CLEAR ALL BUT LOW 4 BITS 
BIS #60,R0 :CONVERT TO ASCII DIGIT 
Move RO, {R4)+ :PUT ASCII DIGIT INTO CHAR BUFF 

BNE 1$ ;BR IF ALL 3 CHARS NOT DONE 
CLRB (RY) “ELSE INSERT NULL TERMINATOR 

JSR PC §$SUPRS - TYPE 
TYPE SCRLF 
TYPE "SCRLF 

 SSRKEKERERERESSRERERASSSES RE RESSERASAREAERARARERARASERESESRRERSE 

; TEST 6 SET VV WITH PACK COMMAND 

iS IF VV IS RESET, THE PACK COMMAND IS USED TO SET IT. 
3% 

* SEREAASASESASERAAARERSKESEERERAESALERERERAESRAERRERERERERESASEEE 

téT6: SCOPE 
MOV #1, STIMES 1 ITERATION 
MOV aStAck, SP 

JSR PC, SUBCLR 
ERROR 24 

tAPSTORE STK PTR 

;CERR AFTER SCLR 

SEQ 9071 



018472 
015590 

015502 
01SS04 

O1SS10 
315514 

032737 
001924 

104415 
012706 

004737 
104024 

012765 

000004 
C'2737 
012706 

904737 
104024 

012765 
013765 
012765 

C 
£0 

000100 

001100 

O404S2 

000003 
000010 
036542 

000100 

000001 
001100 

O404Se2 

100000 
001222 
000013 

PART 2 

007416 

000000 
007426 

097416 

001174 

000000 
000010 
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HO6 
MACY11 27(1006) O7-O0CT-76 14:14 PAGE 72 
TS SET \V WITH PACK COMMAND 

BIT a0. VV,HMRe 
BNE TST? ;:GO TO NEXT TEST IF VV SET 

SCOPL 
MOV STACK, SP 

PC, SUBCLR 
24 

;RESTORE STK PTR 

;CERR AFTER SCLR 

MOV 8PACK RKCSI(RS) ;CMD TO SET VV 
MOV #10. TEMP! 
JSR PC FRDOY sFIND RDY 
ERROR 116 ?ROY NOT SET AFTER PACK CMD 

BIT aD. VV, HMR2 
BNE TST? --GO TO NEXT TEST IF VV NOW SET 
ERROR 27 *PACK DID NOT SET V.V. 

55 AHHH AR AR AR Sea A SEE MEARE AR AE AR AE ER EEE EAR EEE EEE 
:ETEST 7 READ & SAVE BAD SECTOR INFO & TYPE PACK SERIAL 8 

THIS TEST VERIFIES THAT CYL 410, TRACK @ CAN BE READ. 
THIS AREA CONTAINS BAD SECTOR INFO WHICH IS WRITTEN BY THE 
FACTORY DURING MANF. ALL BAD SECTOR INFO (BSE) WILL BE STORED 

SECTORS 1 

IF BSE INFO CANNOT BE READ, OR IF AFTER READING THE BSE INFO 
IT 15 DETERMINED THAT AN ALIGNMENT CARTRICGE IS USED, 
A MESSAGE WILL BE TYPED INDICATING THAT ALL | 
FUTURE FORMAT AND READ-WRITE TESTS WILL BE BYPASSED 

THE PACK SERIAL # IS TYPED IN OCTAL & FOR THE FIRST PASS ONLY. 

os Sea AE AE Se JE AE a BEE A J EE SE A A EE aE a a a 
17: SCOPE 

1_ ITERATION MOV #1, STIMES : D0 
MOV astAck, SP -RESTORE STK PTR 

JSR PC, SUBCLR 
24 ERROR ;CERR AFTER SCLR 

MOV SCCLR, RKCS1(RS) 
MOV SUNIT RKCS2(RS) 
MOV #RECAL,RKCS1 (RS) -RECAL CMO 

-RESET CYL DIFF/OFFSET 8 CYL ADDR REG 

AT THIS TIME TO MASK FUTURE READ HEADER OR DATA ERROR PRINTOUTS. 

SECTORS 0,2,4,6,8 CONTAIN IDENTICAL INFO FOR 22 SECTOR HARDWARE DETECTED BAD SEC 
SECTORS 16,12;14 16,18,20 CONTAIN IDENTICAL INFO FOR 22 SECTOR SOFTWARE DETECTED 

3,5,7,9 CONTAIN IDENTICAL INFO FOR 20 SECTOR HARDWARE DETECTED BAD SEC 
SECTORS 11,13/15517,19,21 CONTAIN IDENTICAL INFO FOR 20 SECTOR SOFTWARE DETECTED 

SE. 0072 

THIS IS DONE SO AS NOT TO DESTROY BSE INFO OR AN ALIGNMENT PACK BY WRITINGS 



UNIBUS RkKO& DRIVE DIAGNOSTIC PART 2 MACYI1 27(1006) 07-OCT-76 14:14 PAGE 73 SEG 0073 
OZR6IC.P11 O7-OCT-76 13:50 17 READ 8 SAVE BAD SECTOR INFO & TYPE PACK SERIAL # 

3897 SIN RKMR2 & RKMR3 RESP. 
3598 015616 013737 001412 007426 MOV T10, TEMP ;SETUP TIMEOUT 
3599 015624 004737 036542 JSR PC FRDY - :FIND ROY . 
3600 015630 104124 ERROR 124 ROY NOT SET AFTER RECAL CMD 

3602 015632 012765 000001 000026 MOV B1,RKMRI(RS) § ;SELECT WORD 1 
3603 015640 004737 040100 JSR PC GSTAT 
3604 O15644 032737 O20000 o07416 BIT #0 /RTZ,HMR2 
3605 915652 001001 BNE 64S 
3605 15654 104e44 ERROR 244 ;RTZ NOT SET DURING RECAL CMD 
3607 015656 013737 001412 007430 64$: MOV T10, TEMP2 SETUP TIMEOUT 
3608 015664 004737 037056 JSR PC,FATTI ;FIND_ATTN 
3603 015670 104055 ERROR 55° *NO ATTN AFTER RECAL CMD 

3611 015672 012765 190000 900000 MOV 8CCLR, RKCS1(RS) 
3612 015700 013765 OOl222 000010 MOV SUNIT>RKCS2(R5) ;DRIVES 
3613 015706 012765 o0000S oN0000 MOV CLEAR, RKCSI(RS) “DRIVE CLEAR CMD 
3614 015714 013737 001412 Oo7426 MOV T10, TEMP ;SETUP TIMEOUT 

| 3615 015722 004737 036542 JSR PC FRDY :FIND RDY 
3616 015726 104151 ERROR 15] :NO_RDY AFTER DRIVE CLEAR CMD 

| 361? 018730 004737 037024 JSR PC, TSTATN TEST FOR ATTN 
' 3618 015734 009401 BR es$ 

3619 015736 104154 ERROR 154 ATTN NOT CLEARED AFTER GRIVE CLEAR CMD 
, 3620 015740 65S: 

3621 
| 3EBe 

3623 
3624 015740 004737 oO4O4S2 JSR PC, SUBCLR 
bes 015744 104024 ERROR 24 ;CERR AFTER SCLR 

3627 015746 905037 007430 CLR TEMP2 ;SECTOR CTR 
3628 015752 005037 007432 CLR TEMP3 jO=ee SECTOR HARDWARE DETECTED TABLE 
3629 :1=22 SECTOR SOFTWARE DETECTED TABLE 
3€30 2220 SECTOR HARDWARE DETECTED TABLE 
3631 32200 SECTOR SOFTWARE DETECTED TABLE 
3632 015756 012737 003352 007434 MOV #BSE22H, TEMPY STORE 22 SECTOR HARDWARE BSE ADDR. 
3633 015764 013765 007434 9000004 MOV TEMP4, RKBACRS) 
3634 015772 912737 001000 007436 MOV #1000; TEMPS ;TRACK 2, SECTOR 0 
3635 016000 013765 007435 000006 MOV TEMPS | RKDA(RS) 

. 3637 016006 012765 000632 on0020 15S: MOV #410.,RKOC(RS) ;CYL 410 
3638 0.6014 012765 177400 oo00d2 MOV #-256. RKWC(RS) :LOAD WORD CT 
3639 016022 012765 000021 o00000 MOV sRODATA RKCS1(RS) READ DATA COMMAND 
3640 016030 013737 001424 007426 MOV TS0000, eMP1 « ; SETUP TIMEOUT 
3641 016036 004737 03654 JSR PC, FROY ;FIND RDY 
3642 O16042 104226 ERROR 226 ;NO_RDY AFTER READ DATA CMD 
3643 016044 004737 o40100 JSR PC, GSTAT :GET FRESH DATA 
3644 016050 032737 100000 007370 BIT aCERR,HCS1 
3645 016056 001504 BEQ gS 
So4G 016060 104227 ERROR 227 sCERR AFTER READ DATA CMD 

3648 016062 012737 010340 007460 MOV #(0!D.SPIN!D.ORDY!D.VV!D.DRA>,E.AO ;EXPECTED MSG AO 
3649 016070 005037 007462 CLR E.B0 EXPECTEC MSG’ BO 
3650 016074 012737 001720 o07464 MOV #<D.SPOK!D.CART! if DOOR!D.BRHM!D.SSP>,E.Al ;EXPECTED Al 
3651 016102 012737 000001 007466 MOV #1,€.81 sMSG ID FOR EXPECTED MSG B1 
3652 016110 005037 007470 CLR E.A2 EXPECTED MSG Ae 

“>
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016350 
016356 

07-OCT-76 13:50 

012737 
012737 

104231 
000412 

013765 
062737 
013765 
000652 

000002 
000003 

037264 

040452 

097430 
007430 

00743e2 

007432 

007432 

007434 
000002 
007436 

001526 

003360 

001526 

007432 
007432 

007430 
00S3Se 
007434 
001012 
007436 
016006 

UNTBUS RKO& DRIVE DIAGNOSTIC PART 2 
O2R6IC 

007472 
007476 

000005 

000001 

oo0Cd2 

ooo004 
007436 
000006 

000001 

007434 
o0o004 
007436 
ooco06 

MACY11 2 
17 

es: 

4§: 

6$: 

Ss: 

3S: 

8S: 

9s: 

MOV 
MOV 

JSR 
.WORD 
ERROR 
ERROR 
ERROR 
ERROR 

JSR 
ERROR 

INC 
CMP 
BNE 
TST 
BNE 
ERROR 
BR 

CMP 
BNE 
ERROR 
BR 

7( 1006) 
READ & SAVE BAD SECTOR INFG & TYPE PACK SERIAL # 

JOQ6 
O7-OCT-76 14:14 PAGE 74 

82,£.82 >MSG ID FOR EXPECTED MSG B2 
8356.83 *MSG ID FOR EXPECTED MSG 83 

PC, CHKMSG :CHECK MSGS AO, BO, Al, Bl 
odio "8 MSGS SPECIFIED HERE 
sy "MSG AO ERROR AFTER READ DATA CMD 
26 :MSH BO ERROR 
6 “MSG AL ERROR 
30 -MSG B1 ERROR 

PC, SUBCLR 
4 :CERR AFTER SUBCLR 

TEMP2 
Tene, #5 “READ ALL S SECTORS? 

a 
233 ;CANT READ SECTORS 0,2,4,6,8 

TEMPS, #1 

g30 :CANT READ SECTORS 10,12... 

TENPS, 42 

es :CANT READ SECTORS 1,3,5 ... 

231 sCANT READ SECTORS 11,13,15 ... 

TEMPY RKBA(RS} ;RESTORE TABLE ADDR 
#2, TEMPS -READ 2 SECTORS FROM LAST 
TEAPS,, RKDA(RS) 

BSERR :SET BSE FLAG 
TST10 >>GO0_ TO NEXT TEST 
BSECCHt+S TEST CARTRIDGE TYPE 
9$ *BRANCH IF DATA CARTRIDGE 
235 *ALIGNMENT CARTRIDGE USED 
BSERR “SET BSE ERROR FLAG 
10$ 

TEMP3 
TEMPS, #1 
11S 
TEMP2 “SECTOR CT R 
#BSECeS,TEMPY  ;STORE e2 SECTOR SOFTWARE BSE ADDR 
TEMPY , RKBA(RS) 
81012, TEMPS sTRACK 2, SECTOR 12(8) 

; REPEAT 
TEMPS , RKDA(RS) 
1§ 

SEG C074 



KO6 
JNIBUS RKOG ORIVE DIAGNOSTIC PART 2 MACY 1 27(1006) O7-OCT-76 14:14 PAGE 75 SEG 9075 
NZREIC.P11  O7-OCT-76 13:50 REAG & SAVE BAD SECTOR INFO & TYPE PACK SERIAL 8 

3709 
3710 016362 023727 007432 o00002e 118: CMP TENPS, 42 
3711 016370 001020 BN ie 
3712 016372 005037 007430 CL MP2 SECTOR CTR 
3713 016376 012737 O00e3S2 007434 MOV #BSECOH, TEMPY ©: STORE 20 SECTOR HARDWARE BSE ADDR. 
3714 O16404 013765 007434 o0ccd4 MOV TEMPY, RKBA(RS) 
3715 O164l2 012737 001001 007436 MOV 81001; TEMPS : TRACK 2, SECTOR 1 
37!6 016420 013765 007436 OO0006 MOV TEMPS; RKDACRS) 
$17 916426 000137 oO16006 IMP 1§ : REPEAT 

3719 016432 023727 007432 000003 12S: CMP TEMP3, 83 
3720 O16440 001020 BNE 10$ 
3721 018442 005037 007430 CLR TEMP2 -SECTOR CTR 
3722 O16446 O12737 O0943S2 007434 MOV #BSEOOS TEMPY  :STORE 20 SECTOR SOFTWARE BSE ADDR 
3723 O184SH 01376 7434 OO0004 MOV TEMPY, RKBA(RS) 
3724 O16462 O1273 1013 007436 MOV $1013' TEMPS - TRACK 2, SECTOR 13(8) 
3725 016470 013765 007436 OO0006 MOV TEMPS , RKDA(RS) 
$726 016476 000137 016006 IMP 1$ ; REPEAT 

3728 016502 005737 001216 108: TST SPASS 
3729 016506 001043 BNE T3110 -GO TO NEXT TST IF NOT 1’ST PASS 
3730 016510 10440) 052361 TYPE  AaRT SERIAL # 
3731 O165!4 012746 003352 MOV person -(SP) 
3732 016520 004737 047722 JSR PC, $DB20 ;CONVERT DBL BINARY WORD TO OCTAL 
3733 916524 004737 0S027 JSR PC’ §SUPRS -TYPE SERIAL #8 
3734 O16530 104401 001205 TYPE  , SCRLF 
3735 016534 104401 001205 TYPE  }SCRLF 

3737 O1654O 004737 oO404S2 JSR PC, SUBCLR 
3738 016544 i04024 ERROR 24 -CERR AFTER SCLR 
3738 :GO BACK TO CYL O 

3741 O1654%6 012765 000017 oD0000 MOV sSEEK RKCSI(RS) ;SEEK CMD 
3742 O16554 013727 OO01414 o007426 MOV TEMP! “SETUP TIMECUT 
3743 016562 004737 O36542 JSR pe Oey -FIND RDY 
snd O16566 104131 ERROR 13] *NO RDY AFTER SEEK CMD 

3746 016570 013737 001424 007426 MOV 750000 TEMP] sSETUP TIMEOUT 
3747 016576 004737 037152 JSR atte -FIND ATTN 
Etat 016602 104132 ERROR ie SaFA "NO ATTN AFTER SEEK CMD 

3750 O16604 032737 100000 007370 BIT #CERR,HCS1 
3751 Olb612 OO140) BEQ bb$ 
3756 016614 104210 ERROR 210 ;CERR AFTER SEEK CMD 

3754 OlbE16 66S: 
3755 
3756 

se BTITL WRITE TESTS .SBTTL Wd 

irs 
376) © EREREERERE AEE ERAGE EERE RREEA RES RALRRRERRERERAARHE SERS 

a6 jATEST 10 BASIC WRITE DATA TEST; 1 WORD 

3764 - THIS TEST VERIFIES THE ABILITY OF THE DRIVE TO WRITE JUST ONE WORD, 



UNIBUS RkKOG ORIVE CIAGNOSTIC PART 2 
O7-JCT-76 13:50 OZREIC.P11 

016672 
016676 

016700 

016704 

016710 
01671le 
016716 

016722 
016726 

017022 

oo0004 
012737 
012706 

005737 
001404 
104401 
000137 

005737 
001406 
104401 
104401 
000137 

004737 
104024 

005237 

012700 

005020 
012720 
012720 

020027 
001370 

012765 
012765 

012765 
013737 
004737 
104200 
004737 
032737 
00140S 
104201 
104401 
000137 

104415 
012706 

004737 

000001 
001100 

001340 

052504 
031706 

001526 

054343 
053155 
031706 

o404S2 

007354 

001536 

140000 
140000 

001742 

001536 
177676 

000027 
001424 
036542 

040100 
100000 

053155 
031706 

001100 

O4O4S2 

001174 

000004 
oc000e 

OOOL00 
007426 

007370 

MACY11 27(1006) 
T10 

% 

w
e
w
o
w
e
 

w
e
 

% 
* 
* 

7% 

t§T10: 

COWRT: 

es: 

1$: 

64§: 

LO6 
07-OCT-76 14:14 PAGE 76 

BASIC WRITE DATA TEST; 1 WORD 

ALL SECTORS ON CYL 0 ARE GIVEN IDENTICAL HEADERS 8 

PERFGRRED. aus fEsHPROVIOES tHE cnteST BOsSTELE StoPe: COP 
FOR A WRITE ERROR. 

== SESE SESE AE AE AE AE HE SE SE ASE SEE AE EAE AE AE SEE IEE AEE EE EEE HEE EEE EE 

81 STIMES ;-DO0_1 ITERATION 
aStACk, SP -RESTORE STK PTR 

BYPWRT 
DOWRT 
MSG19 ;BYPASSING WRITE TESTS 

TIMING 

BSERR ;SEE IF ALIGN CART 
2§ :BR_IF NO 
,MSG4O 7BSE OR ALIGN CART USED 
yoGe ;ABORTING DATA TESTS 

PC, SUBCLR 
24 ;CERR AFTER SCLR 

BADHOR ;USED FOR VALID HALT 

#HDTAB, RO ;MAKE ALL CYL O HEADERS IDENTICAL 

(RO)+ ;HEADER WORD O: CYL _O 
#140000,(RO)+  ;HEADER WORD 1: SECTOR O 
#140000,(RO)+  ;HEADER WORD e: XOR OF 182 

RO, #HDTAB+132. ;ALL HEADERS DONE? (22x6=132) 
1§ ;BR IF NO 

#HDTAB,RKBA(RS) ;HEADER TABLE 
#-66.,RKWC(RS) WORD COUNT 

#<WRHEAD) . RKCSI(RS) “WRITE HEADER CMD 
TS0000,TEMP1 ;SETUP TIMEOUT 
PC FROY -FIND RDY 
200 -NO RDY AFTER WRITE HEADER CMD 
PC GSTAT GET FRESH STATUS 
¥CERR, HCS1 

201 -CERR AFTER WRITE HEADER CMD 
MSG26 :ABORTING DATA TESTS TO DO TIMING TESTS 

TIMING 

#STACK, SP ;RESTORE STK PTR 

PC,SUBCLR 

SEG 0076 



RkO& DRIVE DIAGNOSTIC PART 2 
Pll 

017026 

017030 

17250 
17252 
17254 
17260 
17264 

017320 
017326 

104024 

005037 
013765 
012765 
012765 

012765 
013737 
004737 
104011 
0047737 
052737 
00!465 

032737 
001421 
004737 
000455 

005237 
023727 
001003 
104046 
000137 
012765 
000137 
104012 

012737 
005037 
012737 
012737 
00S037 
012737 
012737 

004737 
000003 
1040Se 
104023 
104083 
104025 
104401 
000137 
104063 

012737 
005037 
012737 
012737 
005037 
012737 
012737 

07-OCT-76 13:50 

001406 
001406 
901514 
177777 

000023 
001424 
036542 

040100 
100000 

000200 

042122 

00140. 
001406 

017352 
106000 
017034 

010340 
007462 
001720 
000001 
007470 
000002 
oc0003 

037264 

053155 
031706 

010340 
007462 

000002 
000003 

CCO90& 38: 
000004 
000002 

000000 
007426 

007370 

007404 

000012 

ococoo 

007460 

007464 
007466 

007472 
007476 

007460 

007464 
007466 

007472 
007476 

MACY11 27(1006) 
T10 

MQ6 
07-OCT-76 14:14 PAGE 77 

BASIC WRITE DATA TEST; 1 WORD 

ERROR 

CLR 
MOV 

24 ;CERR AFTER SCLR 

SECTOR 
SECTOR, RKDA(RS) ;TRACK/SECTOR 8 
#DATAL;RKBA(RS) :DATA TO BE ALL 1°S 
#1, RKNC CRS) “WORD COUNT=1 

#<WROATA> , RKCS1(RS) “WRITE DATA CMD 
TSOGOO, TEMP] -SETUP TIMEOUT 
PC, FRDY “FIND RDY 
11 "NO RDY AFTER WRITE DATA CMD 
PC, GSTAT GET FRESH STATUS 
acRR, HCS1 
68S -BR IF NO ERRORS 

#8SE, HER ;SEE IF BAD SECTOR FLAG 
665 BR IF NO 
PC TRUERR ELSE SEE IF SECTOR LISTED IN SSE TABLE 
67$ “RETURN HERE IF NO 

SECTOR sRETURN HERE IF YES 
SECTOR, #10. “ARE 10 CONSEC. SECTORS BAD 
65S ?BR IF NO 
46 -ABORTING TEST DETECTED 10 BAD SECTORS 
S$ *BYPASS TEST 
HCCLR,RKCS1(RS) j :TRY ANOTHER SECTOR 

le ;CERR WITH WRITE DATA CMO 

8<O'D.SPIN!D.DRDY!D.VV'D.DRA>,£.AO ;EXPECTED MSG AO 
E.B0 -EXPECTED MSG BO 
#<D.SPOK!D.CART! 1b. DOOR!D.BRHM'D.SSP>,E.Al  ;EXPECTED Al 
#1 €.B1 MSG 10 FOR EXPECTED’ MSG B1 
E.A2 -EXPECTED MSG Ae 
#2,£.62 *MSG ID FOR EXPECTED MSG 82 
4336.83 >MSG ID FOR EXPECTED MSG B3 

PC, CHKMSG : CHECK MSGS ao, B0, Al 
T.A2!T.B2!0 SG oPecirten HERE 
S2 MSG AD ibn” AFTER WRITE DATA CMD 
23 "MSH BO ERROR 
53 7MSG Al ERROR 
25 -MSG Bl ERROR 
yftsgee “ABORTING DATA TESTS TO DO TIMING 

3 ;BAD SECTOR NOT LISTED IN TABLE 

#<0!D.SPIN!D. ORY: 0: VV!D.DRA>,E£.AO ;EXPECTED MSG AQ 
E.B0 XPECTED MSG’ BO 
#<D0.SPOK!D.CART! ib. DOOR!D.BRHM'D.SSP>,E.Al ;EXPECTED Al 
#1.€.B1 MSG ID FOR EXPECTED’ MSG BL 
E.Ae “EXPECTED MSG AG 
#2,£.B2 “MSG ID FOR EXPECTED MSG B2 
#3,£.83 *MSG ID FOR EXPECTED MSG B3 



JNIBUS 
OZREIC 
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017334 
017340 
017342 
017344 
017346 
017350 
017352 

017402 
017410 

017414 

017512 
017516 
017520 

017524 
017530 

017532 
017536 

004737 
000003 

000004 
912737 
012706 

004737 
104024 

012765 
012765 
005037 

013737 
012737 
012737 
004737 

012765 
013737 
004737 
104200 
004737 
032737 
001405 
104201 
104401 
000137 

005037 
104415 
012706 

004737 
104024 

005037 
013765 

037264 

090001 
001100 

940452 

001536 
177676 
001352 

0013Se2 
000000 
900000 
041434 

o0c0e7 
001424 
036542 

040100 
100000 

0S3155 
031706 

007354 

001100 

O404S2 

001406 
001406 

001174 

000004 
o0000e 

001366 
001474 
001502 

000000 
007426 

007370 

000006 

NO6 
MACY11 27(1006) 07-OCT-76 14:14 PAGE 78 SEG 9078 
T10 BASIC WRITE DATA TEST; 1 WORD 

JSR PC, CHKMSG -CHECK MSGS AO, BO, Al, 81 
“WORD §=T.A2!T.B2!0 78 MSGS SPECIFIED HERE 
ERROR S2 “MSG AO ERROR AFTER WRITE DATA CMO 
ERROR 23 *MSH BO ERROR 
ERROR 53 -MSG Al ERROR 

- ERROR 25 -MSG Bl ERROR 

73 AAAS RERSREAEEAESAESFRERERERSERRESESERARSRASRSREKRERERERSRSSEREES 

tETEST 11 BASIC WRITE DATA TEST: FULL SECTOR 
; % 

* THIS TEST VERIFIES THE ABILITY OF THE DRIVE TO WRITE 
% A FULL SECTOR. ALL ZEROS ARE WRITTEN BY THE WRITE DATA COMMAND 
te & CHECKED BY A RD DATA COMMAND. A FURTHER CHECK IS PERFORMED 
ty BY THE WRT CHK COMMAND. 
i THE ABOVE IS REPEATED FOR AN ALL ONES PATTERN. 
; & 

© SERERSRERESERRR RAR ERERERRERRRERE RE REAAERERRSSERE REAR AAS RERERERS 

t$T11: SCOPE 
MOV #1, STIMES D0 1 ITERATION 
MOV sstAck, SP *RESTORE STK PTR 

JSR PC, SUBCLR 
ERROR 24 CERR AFTER SCLR 

MOV BHOTAB,RKBA(RS) ;RESTORE TO 22 SECTOR 
MOV #66. , RUC (RS) : STANDARD FORMAT 
CLR 

MOV TOCYL,CALADD =; SETUP 
MOV #80, HEAD >TO FILL 
MOV 80, FORMAT "HEADER 
JSR PC’ FHOTAB : TABLE 

MOV #<(WRHEAD>  RKCSI(RS) -WRITE HEADER CMD 
MOV TSOGOO, TEMP -SETUP TIMEOUT 
JSR PC FRDY -FIND RDY 
ERROR 200 *NO ROY AFTER WRITE HEADER CMD 
JSR PC GSTAT *GET FRESH STATUS 
BIT #CERR,HCS1 
BEQ 64§ 
ERROR 201 ;CERR AFTER WRITE HEADER CMD 
TYPE MSG26 *ABORTING DATA TESTS TO DO TIMIMG TESTS 
IMP TIMING 

64§: 

CLR BADHDR -USED FOR VALID HALT 

MOV STACK, SP RESTORE STK PTR ? 

JSR PC, SUBCLR 
ERROR 24 :CERR AFTER SCLR 

CLR SECTOR 
8S: MOV SECTOR,RKDA(RS) ;SETUP SECTOR 
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037264 

07404 

Cottle 

o6c000 

CO74ED 

007464 
997466 

007472 
067476 

907460 

007464 
007466 

007472 
007476 

65S: MOV 
MP 

66S: ERROR 

675: ERROR 
68S: 

y
e
 

BO? 
4:14 PAGE 79 RITE DATA? WRITE BATA est, FULL SECTOR 

BDATAO, RKBA.RS) ;WRITE ALL O°S 
DATA AO. RD 
sBAl AKeSz. RS) 
8-256. , RKWCCRS) 

8. WROATA>, RKCSI (RS. jMRITE DATA CMC 
ee FD TEMP! :pETUP T Time 

oY FINO RDY 
TNO RDY AFTER WRITE CATA CMD 

be sSTAT -GET FRESH STATUS 
actRR. HCS1 
69S -BR IF NC ERRORS 

SBSE. HER SEE IF BAD SECTOR FLAG 

PC TRUERR -E SE SEE IF SECTOR LISTED IN BSE TALE 
67 :RETURN HERE IF NO 

SECTOR :RETURN HERE IF YES 
SECTOR, 819. ?ARE 10 CONSEC. SECTORS SAD 
6S$ ?BR IF NO 
46 : ABORT! TEST DETECTED 10 BAD SECTORS 
7§ BYPASS 
BECLR, RKCSI (RS? TRY BROTHER SECTOR 

12 :CERR WITH WRITE DATA CMO 

8<O'D.SPIN!ID. DRDY?0 VWV!D.DRA>,E.AC ;EXPECTED MSG AD 
E.80 XPECTED MSG 8C 
ac. SEOK!C. cantiie DOOR!S.BRHM!D.SSP>.E.Al ;EXPECTED al 
1.£.8 -MSG ID FOR EXPECTED MSG Bl 
a “EXPECTED MSG Ae 
Er E Be “MSG ID FOR EXPECTED MSG Be2 
83.£.93 :MSG ID FOR EXPECTED MSG B3 

PC. CHKMSS s CHECK NSGS ao, BO, Al 
T. A2!7. B2!0 MSCS eeectttes: HERE 
5 -MSG AO ao taede AFTER WRITE DATA CMO 
23 :MSH BO ERROR 
53 -MSG Al ERROR 
25 :MSG_81 ERR 
SG26 : ABORT ING Roe TESTS TO DO TIMING 

3 :BRD SECTOR NOT LISTED IN TABLE 

a<O!'0.SPIN'!D.CRDY!D.VV!D.ORA>,£.AO ;EXPECTED MSS AD 
E.B0 - EXPEC cTED MSG’ 80 
8°06. SPOK!D.CART! b. DOOR'D.BRHM!'D.SSP>,£.Al :EXPECTED Al 
81 £.81 MSG 10 FOR EXPECTED MSG Bl 
E.Ae :EXPECTED MSG Qe 
82,£.B2 =MSG ID FOR EXPECTED MSG B2 
83/£.83 :MSG IO FOR EXPECTED MSG B3 

PC. CHKMSG + CHECK nscs AO, BO 
T.b2'T.B2!0 $ MSGS eeecittes: HERE 

SEG 9079 
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3333 
30 

020312 

012765 
012765 

012765 
013737 
00473 
104013 
004 

005037 
012737 

012737 
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001109 

o404Se 

001406 
005352 
177400 

000021 
001424 
036542 

040100 
109C00 

000200 

053155 
031706 

100090 

010340 

010349 

oooods 
009904 
ooocd2 

090000 
007426 

087370 

097404 

007404 

007460 

007464 
007465 

eo747e 
o07476 

CO74E0 

MACY11 27(1006) 
T1l 

695: 

70S: 

71S: 

723: 

7e$: 

‘C07 
07-OCT-76 14:14 PAGE 60 - SEG cosa 

BASIC WRITE DATA TEST; FULL SECTOR " 

SSTACK, SP 

BG SUBCLR 

SECTOR, RKDA(RS) 
BROTAB, RKBA(RS) 
8-256. ;RKWC(RS) 

8<RODATA> RKCS1 (RS) 
T50000, TEAPL 
FC FRDY 

MSG26 
TIMING 

sOCK,HER | 
71S 
el 
733 

14 

;MSG AO ERROR AFTER WRITE DATA CMD ; 
MSH BO ERROR . 
3MSG Al ERROR 
MSG B1 ERROR 

;RESTORE STK PTR 

;CERR AFTER SCLR 

;SETUP SECTOR 

READ DATA CMD 
sSETUP TIMEOUT 
;FIND RDY 
7NO_RDY AFTER READ DATA CMD 
GET FRESH STATUS 

;SEE IF BAD SECTOR *, 

;DETECTED BSE IN READ BUT NOT IN WRITE CMD. 

;REORTING DATA TESTS 

;SEE IF DATA CHECK ERROR 

;DATA CHECK ERROR AFTER READ CMD (ECC) 

;CERR AFTER READ DATA CMD. 

8¢O!D.SPIN!D.DRDY!D.VV!D.ORA>,E.AQ ;EXPECTED MSG AD 

E 
#2,£.B82 
#3,£.B3 

PC, CHKMSG 
TAetT. Be!o 

3c 
56 
30 
693 

E.B0 EXPECTED MSG’ 80 
KD. gcbenio. -CART!D. DOOR!D.BRHM!D.SSP),E.Al ;EXPECTED Al 

;NSG_ID FOR EXPECTED 'NSG 81 
sEXPECTED MSG Ad 
sMSG ID FOR EXPECTED MSG B2 
MSG ID FOR EXPECTED MSG B3 a 

s CHECK MSGS AO, BO, Al 
s¢g Beictetep: HERE 

MSG AD EraoR AFTER READ DATA CMO 
*MSH BO ERRCR 
:MSG Al ERROR 
*MSG Bl ERROR 

8(O2D.SPINSD.ORDY!D.VVID.DRA),E.AQ ;EXPECTED MSG AD 
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DO? 
PAR? 2 Svhh 27.5906) O7-0C7-7S 54:34 PAGE 81 3E3 208: 

:62 Thi Bact: wRITE CATA *ES?: Ful. SECTOR 

CLR £.8C ZEXPECTEC "SG BC 
"464 m5V 8 > SPOKIC. cARTI4 SCORIC BRHM!S SSP E.al sExRE°7ES a: 
"466 MeV a:,£.81 SMSo If FOR EXPE-"EC §S3 81 

“ROE ne TEXPECTED MSG Ac. 
7472 “CV 82,£.82 MSG ID FoR EXPECTED MSS Be 

367475 MOV 83.£.83 :M5G ID FOR EXPEC™=D 56 83 

JSR PC CHAMSG :CHECK MSGS AO, BT, AL Bi 
-AORD = oT ABET Bet “8 MSGS SFECIFLED HE 
EQROR = S4 2456 AC ERROR AFTER REAL DATA CMC 
ERROR 9-2 -“SH BD ERROR 
RR=R 58 :M55 Al ERROR 
RRR 370 “MSG B1 ERROR 

Oy eRO"RE Ri 
2s MCV RL WoL :ACTUAL WORD FOR TYPEOUT 

“OV RO, whe “EXPECTED DATA FOR TYPEOUT 

“Mp Rg, Ri ° ; COMPARE READ DATA TABLE AGAINS” 
BE :*HE "SHOULD BE’ VAL 
ERROR 2c -REAC DATA BIC NOT ZOMPARE WITH aRI7E DATA 

3s: Mp RL, eR" ABS! 2. 
BNE 2s 

a RC, DATAC 
BEG 4§ 
BR cs 

gesoce = §: MOV SDATA: RKBA.RE WRITE ALL 1S 
MCV DATAL.AC 

207096 MOV SECTCR, RKOA. RE 
IP i 

S$: 
SoOP) 
ay asTACK, SP :S2S7ORE S7k PTR 

SR PC , SUBCLR 
EFRIF 92s sCERR AFTEP SCLR 

noeaic B! SBAI RKCS2.RS) =: THIS PORTION OF THE TEST CHECKS 
eloereier MOY 8OA7TAL,RKBA.RS) :OUT THE WRITE CHECK CMC 
arse Moy 8-256. RECURS) SALL 1°S WERE PREVIOUSLY WRITTEN 

5056 MOV SEZ TOR’ RKDA. RE? 

9075900 MOV Oc WRICHK> RCSL. PS) i aBLTE CHECK CMD 
C7426 MCV TSO000, TEMP} -SETUP Time Ou 

ISR PC FROY sFIND ROY 
ERROR 5 :NC ROY AFTER WRITE CHECK MD 
SR PC SSTAT :GET FRESH STATUS 

907379 BI’ ecERR,HCS1 
BE 75§ 

07372 ad Buc. WCS2 :SEE IF WRITE CHECK ERROR 
9 

003 466 MCV RKOBRS..wOl 39 : ACTUAL WORD FOR PRINTOUT 
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20:5.4 80.470 

OC460 

007464 
r4o6 

997472 
007476 

909004 
009002 

000000 
007426 

007372 

RCV 
FeROR 

EO? 
MACYI3 27.1906) “OC"-76 34: 
T11 pall inrte DA ae 

34 PASE B82 sEe 208 va *es*; ELL SECTOR 
DATA] We 

4s 
22 

EXPES"ED WORD FiR *veE>_° 
SWE AFTER WATE CMO 

:CERR AFTER WRITE CHECe CMO 

ac Oil. SPINIC.ORDOYID. vee. one cid sEXPECTED MSS AC 
E. jEXPECTED 80 
8:5. SPGK#S. CARTIA 5OOR!D Pra £.Al ;EXPECED a: 
a1,£.81 256 ID fon E tte’ MSG B1 
E.Ac SEXPECTE ps 
82,82 24SG ID FOR BY PECTED MSG Be 
83.£.83 “MSG ID FOR EXPECTED MSG 93 

PC THKMSS + CHECK MSGS Ad } 
* Aol? B289 ScS Bec ct tee: HERE 
5? 2M53 AD bb e5e° RETER WRITE CHETK CME 
31 >MSH BO ERROR 
0 “MSS AL ERROR 
2 MSG Bl ERROR 
MSGOG :ABORTING DATA “ESTS 

FIMING 

8310. SPIN!D. DROY 1D. WV!ID, ORR? . 2oE.A0 sEXPES"ED MSG AC 

aD. SPOk o.caRT!S. EXPECTED MS Breas Be SSP>,£.Al ;EXPESTED Al 
W
O
L
W
I
U
N
—
4
 OD
 

ge 
ge 

IT
he

s 
O
r
e
n
 O

O 
w
R
 &

 

eSTACK , SP 

PC , SUBCLR 
24 

sDATAO, RKBACRS) 
8-256. ,RKWC(RS) 

iMSG_ID FOR EXPECTED MSG Bl 
ZEXPECTED MSG Ad 
;MSG ID FOR EXPECTED MSG Be 
:MSG ID FOR EXPECTED MSG 83 

sCHECK MSGS AD, BO, Al 
& MSGS Bectetes 

“MSG AO ag ERROR AFTER WRITE Bea CMO 
-MSH BO ERROR 
*MS5 Al ERROR 
-MSG Bl ERROR 

;RESTORE STK PTR 

;cERR AFTER SCLR 

;SETUP TO CHECK AGAINST WRONG DATA 

BWRTCHK,RKCS1(RS) 
8S0000. ; TEMP 1 
PC, “FRDY. 

PC GSTAT 
nuCE, HCS2 

:NO_ROY AFTER WRITE CHECK CMD 
GET FRESH STATUS 
EXPECT MISCOMPARE 



FO? 
UNIBUS RkOG ORIVE CIAGNCSTIC PART 2  MACYI1 27(1006) 07-OCT-76 14:14 PAGE 83 SEG 2092 
D2ROIC.PL1  O7-OCT-76 13:5C T11 BASIC WRITE CATA TEST; FULL SECTOR 

4157 C2l064 104017 ERROR 17 *WRITE CHECK CMD NOT FUNCTIONING 
4159 “WITH INTENTIONAL MISCOMPARE 
4188 02 1066 6S: 

4161 021066 012737 910340 o07460 MOV 8<O!D.SPIN!D. DRDY!D. WD. DRA>,£.AO :EXPECTED MSG AC 
4162 021074 005937 O074%62 CLR E.B0 XPECTED MSG 80 
4163 921100 012737 091720 007464 MOV 8<D.SPOK!D. carts DOOR'D.BRHM'D.SSP>,£.Al -:EXPECTED Al 
4164 021!06 012737 000001 O07466 MOV un AB: Bl MSG ID FOR EXPECTED MSG Bl 

Wige Gelisa fieea? goodbe o9747 aby ;EXPECTED MSG Re oe) us¢ 82 ! ; r ie? Bei ise Gissa2 BRaReS Bea NOV aa ime 1B Fon EXPECTED mee BS 
4169 021134 004737 037264 JSR PC CHKMSG -CHECK MSGS AO, BO, Al, Bl 
4170 921140 900900 -WORD 9! 8!0 8 MSGS SPECIFIED HERE’ 
4171 O21142 104957 ERROR 57 *MSG AO ERROR AFT WRT CHK CMD 
4172 21144 104931 ERROR 31 “MSH BO ERROR 
4173 O21146 104060 ERROR 60 “MSG Al ERROR 
4174 O21150 10403e ERROR 32 °MSG 81 ERROR 
4128 021152 7§: 

4177 ; SELES RESESSEERSESAESREES ESSE SEARS AARESESARAARAERRESERARRLARERELE 

4178 : ATES le 20 SECTOR FORMAT TEST 

4180 a ALL 1°S ARE WRITTEN ON A FULL SECTOR IN 20 SECTOR FORMAT. 
481 1 MSG 80,81 ARE CHECKED FOR ANY ERROR CONDITION 

¢% 

4183 = SHEKSSASESEAERERERESRASSEAERRERALSERAAREERRESAREREERERERSELAALE TS 

4184 021152 o00004 4713: SCOPE 
4185 O2l154 012737 o00001 001174 MOV #1, STIMES 1 ITERATION 
4186 O21162e 012706 001100 MOV #stack, SP ‘RESTORE STK PTR 

4188 021166 004737 O404S2 JSR PC, SUBCLR 
4188 021172 104024 ERROR 24 -CERR AFTER SCLR 

419] 021174 012765 001536 cOcoo4 MOV SHOTAB, RKBA(RS) :HEADER WORD TABLE 
41982 21202 O12765 177704 ooodfe MOV 8-60.,RKWC(RS) ;WORD COUNT FOR 20 SECTOR FMT 
4193 021210 005037 601352 CLR TOCYL’ 
4138 021214 005237 007354 INC BADHDP sUSED FOR VALID HALT 

4196 
4197 021220 013737 001352 001366 MOV TOCYL , CALADO - SETUP 
4198 0212206 912737 000000 901474 MOV #0, HEAD TO FILL 
4199 21234 O12737 ONcO0C! oolsoe MOV #1) FORMAT "HEADER 
4200 Q2ie42 004737 041434 JSR PC’ FHOTAB : TABLE 

4202 
4293 02124 012765 010027 900000 MOV #<CFMT!WRHEAD> ,RKCS1(RS) *WRITE HEADER CMO 
4204 021254 013737 OO1424 O07426 MOV TSOO00, TEMP 1 -SETUP TIMEOUT 
¥O0S O2leb2 604737 036542 JSR PC FRDY *FIND ROY 
4206 021266 104200 ERROR 200 "NO RDY AFTER WRITE HEADER CMO 
4207 021270 004737 O40100 JGR PC GSTAT GET FRESH STATUS 
4208 021274 032737 100000 007370 81” acERR, HCS1 
4209 021302 001405 BE 64S 
4210 021304 104201 EF20R 201 -CERR AFTER WRITE HEADER CMD 
4211 021306 104401 053155 TrPE MSG26 *ABORTING DATA TESTS TO DO TIMING TESTS 
421¢ O21312 000137 031706 JMP TIMING 
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4 DRIVE DIAGNOSTIC PART 2 MACYLI 27(1006) O7-0C7-76 14:14 PAGE 84 SEG S084 

ye Rd sh 13:50 Tle 20 SECTOR FORMAT TEST 

64§: 

104415 SCOP 
012706 001100 MOV aSTACK,SP :RESTORE STK PTR 

004737 oO4o4Se2 JSR PC, SUBCLR 
104024 ERROR 24 :CERR AFTER SCLR 

005037 001406 CLR SECTOR 
013765 001406 ooocde 4s: MOV SECTOR, RKDACRS) 
Ole76S 001514 OO0004 MOV SDATAL RKBA(RS) ;WRITE ALL 1°S 
052765 000029 oo0010 BIS #BAI,RKCS2(RS) :BUSS ADDR INeR INHIBIT 
612765 177400 000002 MOV 8-256. ,RKWC(RS) °:DO FULL SECTOR 

012765 010023 op0000 MOV 8<CFMT!WRDATA> , RKCS1 (RS) “WRITE GATA CMD 
013737 901424 007426 MOV TSOO00, TEMPL SETUP TIMEOUT 
004737 036542 JSR PC FRDY :FIND ROY 
104011 ERROR 11 "NO ROY AFTER WRITE DATA CMD 
004737 040100 JSR PC GSTAT “GET FRESH STATUS 
032737 100000 007370 BIT acERR, HCS1 
OOI46S BEQ 68$ :BR IF NO ERRORS 

032737 oco0200 007404 BIT #8SE,HER : SEE IF BAD SECTOR FLAG 
001421 BEQ 66S -BR IF NO 
004737 o42122 JSR PC TRUERR “ELSE SEE IF SECTOR LISTED IN BSE TABLE 
o004s5 BR 676 *RETURN HERE IF NO 

005237 001406 INC SECTOR :RETURN HERE IF YES 
023727 O01406 opgole CMP SECTOR, #10. [ARE 10 CONSEC. SECTORS BAD 
001003 BNE 65S =BR IF NO 
LO4O46 ERROR 46 ; ABORTING TEST DETECTED 10 BAD SECTORS 
000137 022404 IMP 3$ ?BYPASS TEST 
012765 100000 ooo00o 65%: MoV #CCLR,RKCSI(RS) : TRY ANOTHER SECTOR 
000137 921336 JMP 4§ 
104012 66S: ERROR 12 -CERR WITH WRITE DATA CMD 

012737 010340 007460 MOV 8<O'D.SPIN!D. DRDY:D VV'D.DRA>,£.AO ;EXPECTED MSG AO 
005037 O0074%62 CLR £.B0 XPECTED MSG’ BO 
012737 001720 007464 MOV 8<0.SPOK!D.CART! if DOOR! D.BRHM'D.SSP>,E.Al ;EXPECTED AL 
012737 000001 007466 MOV $1 £.B8: -MSG ID FOR EXPECTED MSG B1 
005037 007470 CLR E.Ac “EXPECTED MSG Ae 
012737 o90002 9007472 MOV #2,£.B2 -MSG ID FOR EXPECTED MSG B82 
012737 00003 007476 MOV #3°£.83 :MSG ID FOR EXPECTED MSG 83 

004737 037264 JSR PC, CHKMSG : CHECK MSGS AO, BO, Al, Bl 
000003 \WORD TT. A2!T.B2!0 SG$ SPECIFIED HERE 
10405 ERROR Se -MSG AQ ib eoR AFTER WRITE DATA CMD 
104023 ERROR 23 >MSH BO ERROR 
104053 ERROR 53 *MSG Al ERROR 
104025 ERROR 25 *MSG Bl ERROR 
104401 053155 TYPE MSG2b *ABORTING DATA TESTS TO DO TIMING 
000137 031706 JMP TIMING 
104063 675: ERROR 63 :BAD SECTOR NOT LISTED IN TABLE 

012765 010001 oco0000 MOV B<CFMT!SELDRV> ,RKCS1(RS) 



012737 
005037 
012737 
012737 
005037 
012737 
012737 

OSe2 
013765 

012765 
013737 

104022 

012737 
005037 
012737 
012737 
005037 
012737 
012737 

004737 
000003 
104057 
104031 

001412 
O36S4e 

001000 

010340 
007462 
001720 
00000! 
007470 
00000e 
000003 

037264 

177400 
001514 
000020 
001406 

010031 
001424 
036542 

040100 
100000 

040000 

oo00e4 
001514 

010340 
007462 
001720 
000001 
097470 
o00002 
000003 

037264 

OSTIC PART e 
13:50 

007426 

CO7416 

007460 

007464 
007466 

007472 
007476 

o0000e 
000904 
000010 
000006 

000000 
007426 

007370 

007372 

OC 1466 
001470 

007460 

007464 
007466 

007472 
007476 

wagy a 27: 1006) 
Tle 

07-OCT-76 
20 SECTOR FORMAT TES 

T10, TEMPL 
PC, FRDY 

HO?’ 
pte PAGE 85 

#0.FORM, HMRe 
1§ 
10e 

8(0!D.SPIN!D.ORDY!0.VV!D.DRA> .E.A0 
E. s EXPECT 

PC, CHKMSG 
gt0! 0 

5 

a<D.SPOK!D.CART! b. DOOR!D.BRHM'D.SSP>,E£.Al 
Bl MSG I 

25 
#-256. ,RKWC(RS) 
#DATAL RKBA(RS) 
#BAI. RKCS2(RS) 
SECTOR, RKDACRS) 

a<CFMT!WRTICHK>) ,RKCS1(RS) 
TSO000, TEMP 
PC, FROY 
15’ 
PC, GSTAT 
aCERR, HCS1 
O$ 

aWCE ,HCSe 
9$ 6 

RKDB(RS) ,WO1 
DA TAL, WDe2 
16 
70S 

22 

#<O!D.SPIN!ID. DROY® D.VV!0.DRA> ,E.AO 

PC, CHKMSG 

E.B 
#(D.SPOK!D.CART! b. DOOR!0.BRHM!D.SSP>,E.Al 

Bl MSG I MSG B1 

T.A2!T.Be!0 
57 
31 

iB ANO ROY 
;RDY NOT FOUND AFTER SELORV CMO 

FORMAT NOT SET 

ED MSG ‘80 

0 FOR EXPECTED MSG B1 
EXPECTED MSG A2 
:MSG ID FOR EXPECTED MSG Be 
:MSG ID FOR EXPECTED MSG B3 

sCHECK MSGS AO, BO, Al, Bl 
*& MSGS SPECIFIED HERE’ 
?MSG AO ERROR AFTER WRITE DATA CMD 
"MSH BO ERROR 
*MSG Al ERROR 
!MSG Bl ERROR 

WRITE CHECK OMD 
: SETUP TIMEOUT 
:FIND RDY 
"NO _RDY AFTER WRITE CHECK CMD 
GET FRESH STATUS 

;SEE IF WRITE CHECK ERROR 

s ACTUAL WORD FOR PRINTOUT 
XPECTED WORD FOR TYPEOUT 

WCE ar Tis WRITE CMD 

;CERR AFTER WRITE CHECK CMD 

;EXPECTED MSG AQ 

;EXPECTED Al 
EXPECTED MSG’ BO 

O FOR EXPECTED’ 
sEXPECTED MSG Ae 
:MSG ID FOR EXPECTED MSG B2 
:MSG ID FOR EXPECTED MSG 83 

: CHECK NSCS ao, 80. Al 
scé ePtcirtes 1 JERE 

-MSG AO ibeoR” AFTER WRITE CHECK CMD 
*MSH 80 ERROR 

SEG 9085 

;EXPECTED MSG AC 

;EXPECTED Al 



104C60 
104032 
104401 
000137 

Ole76S 

001001 
104103 

012737 

37 
012737 
012737 

004737 
000000 
104057 
104031 
104060 
104032 
104415 
012706 

004737 
104024 

012765 
012765 
005037 

013737 
012737 
012737 
004737 

012765 

104201 
104401 

053155 
031706 

010001 
O014ie 
C36S4e 

001000 

010340 

000003 

037264 

001100 

040452 

001536 
177676 
001352 

041434 

000027 
001424 
036542 

040100 
100000 

063155 

RkO& DRIVE DIAGNOSTIC. PART 2 
07-OCT-76 13:50 

000000 
007426 

007416 

007460 

007464 
007466 

007472 
007476 

000004 
000002 

001366 
001474 
001502 

000000 
007426 

007370 

macy 27( 1006) 
Tle 

IO? 
O7-OC7-76 14:14 PAGE 86 

20 SECTOR FORMAT TEST 

ERROR 
RROR 
YPE 

JMP 

60 -MSG Al ERROR 
32 -MSG Bl ERROR 
MSGeb :ABORTING DATA TESTS 

TIMING 

a<CFMT!SELDRV> ,RKCS1(RS) 
T10, TEMP! 
PC ROY sFIND ROY 

"NO ROY AFTER SELDRV CMD 
wD. ” ORM, HMRe 

103 -FORMAT NOT SET 

8¢O!D.SPIN!D. DROV20 ve 10.DRA>, E. RO ;EXPECTED MSG AD 
E.B80 PECTED MSG'B 
#<D.SPOK!D.CART! O. DOOR?D.. BRAM! Be SSP>,E£.Al ;EXPECTEC Al 
$1,£.B1 so i0F FOR EXP CTED MSG 81’ 
EAS 
#2,£.82 aoe ID POR EXPECTED MSG Be 
#3,£.83 *MSG ID FOR EXPECTED MSG 83 

PC, CHKMSG -CHECK MSGS AD, BO al, Bl 
gr0!0 8 MSGS SPECIFIED 

*MSG AO ERROR aE TER Re rTe CHECK CMD 
3 “MSH BO ERROR 
60 “MSG AL ERROR 
32 :MSG B1 ERROR 

8STACK, SP ;RESTORE STK PTR 

PC, SUBCLR 
24 :CERR AFTER SCLR 

#HDTAB,RKBA(RS) ;RESTORE CYL O TO 22 SECTOR FMT 
8-66., RKWC(RS: 
TOCYL’ 

TOCYL,CALADD = ;SETUP 
#0, HEAD TO FILL 
#0) FORMAT “HEADER 
PC’FHDTAB : TABLE 

#<WRHEAD> .RKCS1(RS) jHRITE HEADER CMD 
750000, TEMP 1 j SETUP ot IMEO 
PC FRDY -FIND R 
206 :NO Bore AFTER WRITE HEADER CMD 
PC. GSTAT GET FRESH STATUS 
aCERR, HCS1 

201 -CERR AFTER WRITE HEADER CMD 
MSG26 *ABORTING DATA TESTS TO DO TIMING TESTS 

SEG 2096 



DZR6IC Pll 07-OCT-76 13:50 

G2e400 000137 931706 
022404 

O22404 005937 007354 

O22410 
O2e4i2 
022420 

022424 

022430 
022434 

000004 
012737 
012706 

012702 

004737 
104024 

010265 

012737 
O1e765 
013737 
004737 
104033 

012737 
005037 
012737 
012737 

004737 

005037 
013737 
004737 
104034 

012737 
005037 
012737 

000001 
001100 

900001 

O404Se 

CO0016 

022536 
000015 
001420 
036542 

032140 
007462 
001720 
000001 

037264 

001176 
001422 
037152 

052340 
007462 
001720 

UNTBUS RkO& DRIVE DIAGNOSTIC PART 2 

001174 

001176 
000000 
007426 

007460 

007464 
007466 

007426 

007460 

007464 

- 
JO? 

MACY11 27(1006) O7-OCT-76 14:14 PAGE 87 
Tle 20 SECTOR FORMAT TEST 

JMP TIMING 
718: 

3$: CLR BADHOR ;USED FOR VALID HALT 

5g AERA See SE SAE EAE AR SESE AE HEAR AE ESE EE AER EEE EEE EEE EERE EEE EEE 
;#TEST 13 TEST OFFSET & RTC LOGIC 
t 

THE HEADS ARE FIRST OFFSET BY OFFSET COMMANDS. 
THIS TEST CHECKS THE RTC LOGIC BY VERIFYING THAT THE 
"OFFSET ON’ BIT (MSG A,O0) RESETS AND THE OFFSET REG 
BECOMES THE CYL DIFF INFO WHEN A SEEK CMD TO A 
OIFFERENT CYLINDER IS ISSUED 
IT ALSO TESTS THAT DRIVE CLEAR & SEEK TO SELF WILL NOT 
CLEAR THE ’OFFSET ON’ BIT OR THE OFFSET REG. ; 
ALL OFFSET POSITIONS IN BOTH DIRECTIONS ARE CHECKED 

©  SRSERERRERRERRSERRESRERAEAERERARAAREERERASEAELSSEKRERELAERELERSEEES 

6713: SCOPE 
MOV 

e
e
 

o
m
e
 

ae
 

#1, STIMES >:D0 1 ITERATION 
MO.’ aStACck, SP “RESTORE STK PTR 

MOV #1,R2 >MIN POS OFFSET 

15: JSR PC, SUBCLR 
ERROR 24 -CERR AFTER SCLR 

MOV Re, RKASOF(RS)  ;SET OFFSET 

MOV #64$, SESCAPE 
MOV BOFFSET RKCSI(RS) ;OFFSET CMD 
MOV T100, TEMP! “SETUP TIMEOUT 
JSR PC, FRDY 
ERROR 33 ;NO RDY AFTER OFFSET CMO 

Mov #<D.PIP!D.SPIN'D.OFF!D.VV!D.DRA>,E.AQ ;EXPECTED MSG AC 
£.B0 

MOV #<0.SPOK!D.CART!D.000R!D.BRHM!D.SSP>,E.Al 
MOV #1,£.B1 

JSR PC. CHKMSG -CHECK MSGS AO, BO, Al, Bl 
WORD Ofd!o 7&8 MSGS SPECIFIED HERE 
ERROR 35 “MSG AQ ERROR DURING OFFSET CMD 
ERROR 61 “MSH BO ERROR 
ERROR 36 *MSG Al ERROR 
ERROR 62 *MSG 91 ERROR 

64$: CLR SESCAPE 
MOV TSO00, TEMP! ;SETUP TIMEOUT 
JSR pc, Fatt -FIND ATTN 
ERROR 34 7NO ATTN AFTER OFFSET CMD 

MOV #<(D.DSC!D.OFF!D.SPIN!D.DRDY!D.VV!D.DRA>,E.AO ;EXPECTED MSG AD 
CLR E.B0 ,EXPECTED MSG BO 
MOV #<D.SPOK!D.CART!0.DOOR!D.BRHM!D.SSP>,E.Al ;€XPECTED Al 

SEG 0087 



UNTBUS 
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022774 
022776 

023000 
023006 
023012 
023020 

023026 

012737 
005037 
012737 
012737 

004737 
000003 
104260 
104261 
104037 
104040 

00$737 
001401 
104042 

010265 

032702 
001005 

020237 
001406 
104114 
000404 

020137 
001401 
104114 

Ole765 
013765 
012765 
013737 
004737 
104151 
004737 
000401 
104154 

012765 

104043 

012737 
005037 
012737 
012737 

004737 

13: 

000001 
007470 
o0000e 
000003 

037264 

001364 

O00016 

000200 

001362 

001362 

036542 

037024 

100000 
040100 
002000 

012340 
007462 
001720 
000001 

037264 

RkO& DRIVE DIAGNOSTIC PART 2 
07-OCT-76 50 

007466 

007472 
007476 

000000 
000010 
000000 
007426 

000000 

007416 

007460 

007464 
007466 

MACY11 27(1006) 
T13 

17§: 

67§: 

4$: 

KO? 
O7-OCT-76 14:14 PAGE 88 

TEST OFFSET & RTC LOGIC 

MOV 
CLR 
MOV 
MOV 

JSR 
. WORD 
ERROR 
ERROR 
ERROR 
ERROR 

TST 

ERROR 

#1,€.81 :MSG ID FOR EXPECTED MSG Bl 
E.Ae -EXPECTED MSG Ae 
#2,£.B2 *MSG ID FOR EXPECTED MSG B2 
#3,£.83 *MSG ID FOR EXPECTED MSG 83 

PC. CHKMSG : CHECK MSGS AO, BO, Al 
1 Ber. B2!0 Scs BOE TETER. HERE 
dee “MSG AD ib te AFTER OFFSET CMO 
261 >MSH BO ERROR 
37 *MSG Al ERROR 
40 *MSG 81 ERROR 

ic 
42 :CYL ADDR IN B2 WAS NOT O 

“AFTER OFFSET CMD FROM CYL 0 

Re, RKASOF(RS)  ;REFRESH RKASOF 

#B1T7,Re 
65$ ;BR IF NEG OFFSET 

Re CYLDIF ;CHECK POS OFFSET 

114 “OFFSET IN A2 NOT = RKASOF 
66S ‘AFTER OFFSET CMD 

R} ,CYLOIF ;CHECK NEG OFFSET Y 

114 ;OFFSET IN A2 NOT = RKASOF 
SAFTER OFFSET CMD 

#CCLR, RKCSI(RS) 
SUNITRKCS2(RS) ;DRIVES 
#CLEAR, RKCS1(RS) “DRIVE CLEAR CMD 
T10, TEMP -SETUP TIMEOUT 
PC FROY FIND RDY 
15 *NO RDY AFTER DRIVE CLEAR CMD 
PC TSTATN *TEST FOR ATTN 

1S4 sATTN NOT CLEARED AFTER DRIVE CLEAR CMD 

#CCLR, RKCS1(RS) 
PC, GSTAT 
4D. OFF , HR 

43 ;OFFSET BIT IN RKMR2 CLEARED 
;AFTER DRIVE CLEAR CMD & SELECT DRV CMD 

BD OFF 2D. .SPIN!D:DRDY!D.VV!D.ORA>,£.AO ;EXPECTED AD 

#<D.SPOK!D.CART!D.DOOR!D.BRHM!D.SSP>,E.Al 
#1,€.81 

PC, CHKMSG ;CHECK MSGS AO, BO, Al, Bl 

SES 9088 



UNTBJS 
DZR6IC. 

RkKO& DRIVE DIAGNOSTIC PART 2 
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023122 
023130 
023134 

023136 
023144 
022146 

023150 

0223150 
023156 
023160 

023162 

023162 
023170 

020137 
001401 
104115 

012765 
013737 
004737 
104131 

013737 
004737 
104132 

032737 
001401 
104210 

032737 
001001 
104045 

012737 
005037 
012737 
012737 
005037 
012737 
012737 

004737 
000003 
104140 
104141 
104142 

000016 

000206 

001362 

001362 

000017 
001414 
036542 

001424 
037152 

100060 

002000 

052340 
007462 
001720 
000001 
007470 
000002 
occ003 

037264 

000000 
007426 

007426 

007370 

007416 

007460 

007464 
007466 

007472 
007476 

MACY11 27(1006) 
T13 

68$: 

698: 

70$: 

73: 

LO? 
07-OCT-76 14:14 PAGE 89 

TEST OFFSET & RTC LOGIC 

T.A2!T.B2!0 -& MSGS SPECIFIED HERE 
573 iNs¢ a9 RROR AFTER DRIVE CLEAR CMO 

O74 *MSG AL ERROR 
266 MSG 81 ERROR 
R2,RKASOF(RS) :REFRESH RKASOF 

#B1T7,R2 
68S ;BR IF NEG OFFSET 

Re, CYLOIF -CHECK POS OFFSET 

115 -OFFSET IN A2 NOT = RKASOF 
695 “AFTER DRIVE CLEAR CMD 

RI ,CYLOIF CHECK NEG OFFSET 

11S sOFFSET IN A2 NOT = RKASOF 
“AFTER DRIVE CLEAR CMD 

ISEEK RKCSI(RS) ;SEEK CMD 
TEMP I :SETUP TIMEOUT 

Be OnRbY *FIND ROY 
13] "NO RDY AFTER SEEK CMD 

T5CO00, TEMP) SETUP TIMEOUT 
pc FaTte2 *FIND ATTN 
132 "NO ATTN AFTER SEEK CMD 

#CERR,HCS1 
705 
210 ;CERR AFTER SEEK CMD 

#D. OFF, HMR2 
7§ 
45 ;OFFSET BIT CLEARED IN RKMR2 AFTER SEEK TO SELF. 

uO DSC!D.OFF!D.SPIN!D.ORDY!D.VV!D.DRA>,E.AQ ;EXPECTED MSG AD 
sEXPECTED MSG BO 0 

#<D. SPOK!D.CART!D. DOOR!D. BRHM!D. SSP> ,E. Al ;EXPECTED Al 
#1.£.B1 -MSG 10 FOR EXPECTED’ MS 
E.Ae. “EXPECTED MSG Ae 
#2,£.B2 :MSG ID FOR EXPECTED MSG B2 
8356.83 *MSG ID FOR EXPECTED MSG 83 

PC, CHKMSG sCHECK MSGS AO, BO, Al, Bl 
T.A2!T. B2!0 & MSGS SPECIFIED HERE 
140 “MSG AD iBRoR AFTER SEEK TO SELF 
141 ‘MSH BO ERROR 
142 “MSG Al ERROR 

SEG 0089 



MO? 
UNIBUS RxO& DRIVE DIAGNOSTIC PART 2 MACYLI 27(1006) 07-OCT-76 14:14 PAGE 90 SEG 0090 
O2R6IC.P11 07-OCT-76 13:50 713 TEST OFFSET & RTC LOGIC 

4549 023244 104143 ERROR 143 ;MSG _B1 ERROR 
N550 Geze¥b 010265 000016 MOV R2,RKASOF(RS)  ;REFRESH RKASOF 

¥6Se 023252 032702 000200 BIT #B1T7,R2 
H553 GeseSé 001005 SNE 715 ;BR IF NEG OFFSET 

4SSS 023260 020237 001362 CMP Re CYLDIF :CHECK POS OFFSET 
4556 023264 001406 BEQ 70$ 
4557 923266 104123 ERROR 103 ;OFFSET_IN A2 NOT = RKASOF 
4558 Oe3e70 00404 BR 728 AFTER SEEK TO SELF 

4560 023272 020137 001362 71$: CMP Rl, CYLDIF ;CHECK NEG OFFSET 
4561 O232e76 001401 BEQ 72$ 
4uSb2 023300 104123 ERROR 123 ;OFFSET IN A2@ NOT = RKASOF 
4563 AFTER SEEK TO SELF 
HSb4 02a302 728: 

4566 023302 004737 o404Se2 JSR PC, SUBCLR 
456? 023306 104024 ERROR 24 ;CERR AFTER SCLR 

4569 023310 012737 o00012 001352 MOV #10., TOCYL 
4570 023316 O12e765 O000!e 000020 MOV #10.;RKDC(RS)  ;SETUP_CYL 10 
4571 :DO ACTUAL IMPLIED SEEK TO CYL 10 TO VERIFY 
4572 OFFSET BIT IN RKMRe CLEARED 
4573 
4574 
4575 023324 012700 001742 MOV #RHTAB_R 
4576 023330 012765 000025 000000 MOV #CROHEAD> , RKCSI (RS) READ HEADER CMD 
4577 023336 013737 001424 007426 MOV TSOO00, TEMP1 = © ;SETUP__ TIMEOUT 
4578 023344 004737 036542 JSR PC FRDY :FIND RDY 
4579 023350 104171 ERROR 171 ;NO RDY AFTER READ HEADER CMD 
4580 023352 032737 100000 007370 BIT #CERR,HCS1 
4581 023360 001405 BEG 745 
4oB2 023362 104174 ERROR 174 ;CERR_ AFTER READ HEADER CMD 
4583 023364 104401 053155 TYPE MSG26 ;ABORTING DATA TESTS TO DO TIMING TESTS 
4584 023370 000137 031706 IMP TIMING 

4586 023374 016520 o00024 74$: MOV RKOB(RS), (RO)+ j17ST WORD FROM SILO TO RHTAB 
4587 Ge3400 016520 o000e4 MOV RKDB(R5);(RO)+ ;2°ND WOR 
4588 Ces4OH O165e0 O00024 MOV RKDB(RS),(RO}+ ;3°RD WORD 

4590 
4591 023410 032765 100000 O00010 BIT #OLT, RKCS2(RS) 
4592 023416 001407 BEQ 75$ 
4593 023420 004737 040100 JSR PC, GSTAT 
4594 023424 104173 ERROR 173 ;DLT AFTER READ HEADER CMD 
4595 023426 104401 053155 TYPE MSG26 ;ABORTING DATA TESTS TO DO TIMING TESTS 
4596 023432 000137 031706 IMP TIMING 
Weag 023436 75S: 

4599 023436 012737 010340 007460 MOV #<0!D.SPIN!D.ORDY!D.VV!D.DRA>,£.AQ ;EXPECTED MSG AD 
4600 O23444 005037 007462 CLR E.80 EXPECTED MSG’ BO 
4601 O234S0 012737 001720 007464 MOV #<D.SPOK!D.CART! b. DOOR!D.BRHM!0.SSP>,E.Al ;EXPECTED Al 
4602 023456 012737 000001 on74E6 MOV #1,€.B1 MSG 10 FOR EXPECTED MSG 81 
4603 023464 005037 00747 CLR E.AC “EXPECTED MSG Ad 
4604 023470 012737 a00002 007472 MOV #2,E.Be ;MSG ID FOR EXPECTED MSG Be 



UNIBUS RKOG DRIVE DIAGNOSTIC PART 2 
DZR6IC. 

4605 

4607 

Pll 

023476 

023504 
023S10 

BB3ei6 
023516 
023520 

023522 
023530 
2353e 
3534 

023534. 
023S42 
023544 

023546 
023554 
023556 

023560 
023564 
023566 

Oe364e 
023644 

023646 

023646 
Oe3tSe 

023654 
023656 
023662 
023664 

023670 
023674 

012737 

023737 
001401 
104051 

032737 
001401 
104101 

023727 
001401 
104122 

00S737 
001401 
104101 

004737 
104024 

012765 
013737 
004737 
104131 

0137237 
004737 
104132 

032737 
001401 
104210 

032702 
001014 

005202 
020227 
00140e 
0600137 

012702 
012701 

07-OCT-76 13:50 

900003 

037264 

001742 

002000 

001364 

001362 

CYO4S2 

000017 
901414 
036542 

001424 
037 1S2 

190000 

000200 

00006! 

022430 

000201 
000101 

007476 

001352 

007416 

000012 

000000 
007426 

007426 

007370 

MACYLL 27(1006) 
T13 

738: 

98: 

108: 

168: 

76S: 

20s: 

MOV 

NO? 
07-OCT-76 14:14 PAGE 91 SEG 009! 

TEST OFFSET & RTC LOGIC 

#3,€.83 

PC, CHKMSG 
T.A2!T.B2 10 

RHTAB, TOCYL 
738 
$1 

#0. OFF ,HMRe 
9S 
101 

CYLADD, #10. 
10$ 
lee 

CYLDIF 
16§ 
101 

PC, SUBCLR 
24 

aSEEK RKCS1(RS) 
TSO TEMP 
PC FRDY 
131 

TSOOOG, TEMP! 
PC FaTte 
132 

#CERR,HCS! 
76S 
210 

“MSG ID FOR EXPECTED MSG 83 

CHECK MSGS AO, BO, Al 
-& MSGS epecirtED HERE 

MSG a ERROR AFTER READ HEADER CMC 

“MSG AL ERROR 
-MSG Bl ERROR 

;CHECK WORD O ONLY, CYL 
:BR IF SAME 
:WRONG CYL# ON HEADER 

;OFFSET NOT CLEARED HFTER READ HEADER WITH MOVEMENT 

;DID NOT GO TO CYL 10 

;OFFSET NOT CLEARED IN RKMR2 

;CERR AFTER SCLR 

; EEK CMD 
;SETUP_ TIMEOUT 
FIND RDY 
NO RDY AFTER SEEK CMD 

i BE TUP TINEOUT 
FIND ATT 
NO ATTN AFTER SEEK CMD 

;CERR AFTER SEEK CMD 

;SEE IF OQING NEG OFFSETS 
;BR IF YES 

;SEE IF JUST DID MAX POS OFFSET 
BR IF YES 
ELSE DO NEXT POS OFFSET 

;SETUP NEG OFFSET FOR RKASOF 
-SETUP NEG OFFSET OFOR MSG A 



BO8 
SYIBUS 2n0G DRIVE SIAGNISTIS SAR™ 2 -MACYLI 2761906) 7-0C7-76 14:14 PAGE 92 SEZ 2092 
Sraezi perl ~ Gt-oF*-76 1a:&c 13 TEST OFFSET 8 RIC Lia!- 

4661 223790 900137 222430 3 18 :00 NEG OFFSET 

wee 905201 88 INC R} wees Beacbe Soeoas NC ORB 
4665 023710 92922? 90Czb! “Mp Re, 926! -SEE IF Rul m3 OFFSETS OCNE 
4666 923714 00: 452 BES woh 34 -G6 TO NEXT TST 

? 6923716 0013" d2242C INP 18 Asaf ANOTHER 

4659 Hi SSPSFSERSSSSSSSSESSHSSSESSSESSLSSSSESSSSSSSESSSSHSSSSSSSSRSSSESELSSS 

mee #7EST 14 TEST READ DATA AT ALL HEAD CFFSET POSITIONS 

4572 :? THIS TEST VERIFIES THAT THE HEAD CFFSET LOGIC IS OPERATICNAL BY 
4673 :* WRITING ALL 1°S PATTERNS ON CYLINDER 0, HEAD O. THEN 
WE 74 ie PERFORMING READ DATA FROM CENTERLINE AND MOVING OUT + AND - OFFSET 
4675 24 POSITIONS UNTIL A FAILURE SCCURES. THE FAILING OFFSET POSITIONS 
4675 ft ARE PRINTED OUT IF LESS THAN THE OFFSET TOLERANCE 70 BE SPECIFIED. 
177 ia OFFSET CODES ARE ALSO VERIFIED BY READING MSG A, STATLS OO 8 19. 

4679 :# ALL HEADS ARE TESTED AT CYLINOER O 
Hog0 :# IF THERE ARE NO FAILURES AT ALL, THIS INDICATES THAT 

.¢ 

4692 :# HEADS DID NOT MOVE AT ALL 
4693 te oR B: THE COMBINATION OF DISC SURFACE, HEADS, R/w AMP 
184 + ARE EXCEPTIONALLY GOOD. 

.% 

me # GN APPROPRIATE MESSAGE WILL BE TYPED. 
°F 

4698 : © SSREARSERSELSESSAKAKASSSARSESRSESHEARSEESESRASSSSSESRESESSSSLESSSSESL ASSES 

4689 925722 900004 tery. SCOPE 
4600 303724 O12737 OCBODL 201174 MOV 81, STIMES 1 ITERATION 
#692 023732 O127% 901199 MOV aStACk, SP ‘ApSrope STK PTR 

4693 922736 0904737 O4D4S2 JSR PC, SUBCLR 
+H 923742 LO4CO4 ERROR 24 sCERR AFTER SCLR 

46% 023744 012765 901514 d00004 MOV -@DATAL,RKBARS) ;WRITE AL! 1'S 
4697 22752 OSe7ES 90020 ONNC1O BIS #BAT, RKCSe.RS) s BUSS ie otc INHIBIT 
4698 022769 le765 :77400 ocotde MOV 8-256. , RKWC(RS) i SECTOR 
HE 99 WILL 00 OnRN YMPLIED SEEX TO CYL O. 
4700 WAS ON CYL 1 FROM LAST TEST 
4751 023766 005037 001406 CLR SECTOR 
473¢ 922772 913765 OO1406 900006 118: ‘Ov SECTOR, RKDA(RS) 

4704 924000 012765 godue3 focD00 Mov BWROATA> . hac S1(RS) -WRITE DATA CMD 
4705 Oe4996 013737 OC:42e4 O07426 MOV 750000, TEMP! -SETUP TIMEOUT 
47% 824014 004737 036542 JSR PC FRDY ;F IND ROY 
470? Qo4ude0 104011 ERROR 11 NO ROY AFTER WRITE DATA CMO 
4708 324002 004737 040190 JSR PC GSTAT :GET FRESH STATUS 
4725 334936 932737 190900 007370 BIT acERR, HCS1 
1720 S24034 SOL4EsS BEG 67§ :BR IF NO ERRORS 

W712 024936 (22737 c0O0200 007404 BIT 88SE, HER -SEE IF pre SECTOR FLAG 
W713 Je4O44 001421 SEQ S$ ‘BR IF 
47°74 ce404e 004737 oO4e2lz22 JSR PC TRUERR ELSE SEE If SECTOR LISTED IN 3SE TABLE 
sw" 5 32-952 ddo4ss BR b6$ ?RETURN HERE IF NO 
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CO8 
R06 DRIVE SIAGNOSTIS PART 2 ACYL 27.1006) O7-0C7-76 14:14 PAGE 93 SES 2093 
Pil OP -0c7-%§ 13:50 TEST READ DATA AT ALL HEAD OFFSET POSITIONS 

S240S4 37 9014 IN - URN FY 
See 2373 Ret 000012 ins SEXIER aio. ARE io C RE. HF tee eons BAD 
De4066 001003 BNE b4§ 
34070 14g ERROR 46 I RBQRTING, TEST DETECTED 1C BAL SECTORS 

na 137 025534 Imp 108 “BYPASS 
Oe407— O1276S 159900 900000 64S: MOV BCCLRRKCSICRS} TRY SROTER SECTOR 
RO4104 000137 723772 IMP 11 
Beyiic idscle 658: ERROR 12 ;CERR WITH WRITE DATA CMD 

924112 012737 OL0340 907469 MOV 8. O'D.SPINIG. ROY! D. WVID.DRA,E.AQ ;EXPECTED “SG A 
724320 905037 907462 CLR E.B0 PECTED MSG’ BO 
924154 012797 001720 007464 MOV 8D. SPOK!D. carte BOoR! 5.BRHM'D.SSP>,E. al, 1 SEXPECTEC Al 
Ge4i3e O:2737 d05061 ot7466 MOV £-Bl -MSG ID FOR EXPECTED MSG 
Devito 905037 90747 CLR OELAS’ ;EXPECTED MSG Ae 
Ge4i44 O12" oc02 907472 MOV 82,£.82 “MSG ID FOR EXPECTED MSG Be 
924152 o12737 900003 c07476 MCV 83,£.83 “MSG ID FOR EXPECTED MSG B3 

924i60 004737 037264 JSR PC. CHKMSG “CHECK MSGS AO, B80, Al Bl 
de4164 90cot3 WORD T.A2!T. Beto & MSGS SPECIF te ED HE 
NO4166 194052 ERROR Se >MSG AD ao ERROR AFTER WRITE pee CME 
024170 104923 ERROR 23 “MSH BO ERROR 
Ce4172 104053 ERROR 53 -MSG Al ERROR 
De4174 194005 ERROR 25 “MSG 81 ERROR 
De4176 10445) 363155 YPE MSG26 ‘ABORTING DATA TESTS TC DO TIMING 
Ne4ede 000:37 031706 IMP TIMING 
324206 104063 GES ERROR 63 ;BAD SECTOR NOT LISTED IN TABLE 
024210 673: 

D24210 012737 910340 oc74ES MOV 8(9'D.SPIN'D.DRDY!D.VV!D.ORA>,.£.AO ;EXPECTED MSG AG 
Rey216 OOS037 907462 CLR E.B0 -EXPECTED MSG BO 
Oexe22 612737 001720 907464 MOV 8°0.S* _.!D. CART! b. COOR'D.BRHM!D.SSP>,E.Al ;EXPECTED Al 
M4230 012737 909001 O074bS MOV 81 £.81 MSG ID FOR EXPECTED MSG Bl 
No423% 005037 907470 CLR E.A2 “EXPECTED MSG Ae 
924042 612727 Hocd02 007472 MOV 82,£.B2 "MSG ID FOR EXPECTED MSG B2 
D250 912737 O0C003 ccTH7E MOV 83,£.83 :MSG ID FOR EXPECTED MSG 83 

024256 004737 937264 JSR PC. CHKMSG “CHECK MSGS AO, BO, Ql, B! 
024262 900903 WORD T.A2!T.B2!0 & MSGS SPEC IF FLED HERE — 
Oe4e64 194052 ERROR 52 MSG AO ERROR RRTER WRITE DATA CHC 

266 104023 ERROR 23 -MSH BO ERROR 
024270 104053 ERROR 53 :M5G Al ERROR 
De4e7e 104025 ERROR 25 *MSG Bl ERROR 
de4274 012765 001514 OOOCO4 MOV SOATAL, RKBA(RS) 
$24392 052765 009020 o00Cl0 BIS SBAI RKCS2(RS) 
024310 012765 177490 d00fOe2 MOV 8-256. , RKWC(RS) 
024316 013765 001406 O00106 MOV SECTOR, RKDACRS ) 

024324 012765 000031 cOron0 MOV BWURTCHIKD RKCSI(RS) “WRITE CHECK CMD 
924332 913737 501424 OG"426 MOV TSO000, TEMP! -SETUP TIMEOUT 
024349 904737 O36SH4e ISR PC, FROY :FIND RDY 
924344 104015 ERROR 15° "NO ROY AFTER WRITE CHECK CMC 
024346 004737 040100 JSR be GSTAT :GET FRESH STATUS 
324352 032737 100000 07370 B17 aCERR,HCS! 
324360 001453 BEQ 69$ 
024362 032737 oNC000 007372 BIT BCE, HCS2 -SEE IF WRITE CHECK ERROR 
924378 O01410 EG 8S 
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MACY 11 27.1906) 
T14 

DO8 
O7-0C7-76 14:14 PAGE 34 

TEST READ DATA at ALL HEAD OFFSET POSITIONS 

MOV 
MOV 
ERROR 
BR 

RRKOBiRS. WOL =; ACTUAL WORD FO PAINTS? 
On Al We EvBe-fe> wiRO FOR TVPEL_7 
16 WCE agit WRITE MC 
635 

22 ;CERR AFTER WRITE CHECK CMC 

8O10. .SPIN!D.ORDY!D. VV!D. DRA) E. AQ ;EXPESTED “SG AC 

8:5. SPOK'C. CART! b. “Doors arr Reece) E.Al ;EXPESTED A: 
81 €.81 1f ear EXPECTED "MSG B: 
E.Ae Poe ate D MSG Ae 
a2,£.B2 -MSG ID FOR EXPECTED MSG Be 
83.£.83 “MSG ID FOR EXPECTED MSG 83 

PC CHKMSG : CHECK sas QO, BC, Al 
7. Ac!T.Bero mS35 SPEC: bree HERE 
S? 2MSG AO ib." AFTER WRITE cHEzk MC 
3! >™SH BC ERROR 
69 MSG Al ERROR 
32 >MSG Bl ERROR 
S326 :ABORTING SATA TESTS 

+ THING 

@ OPO. SPINID. OROVIC.VV!D.DRA:.£.AO EXPECTED MSG 42 
E. BO EXPEC TED MSG BO 
85, SPOk!D.CART!0.00GR!D. BRHM!D. SSP>,E.A1 ;E”PECTEL A: 
a1,£.81 :MSG_ID FOR EXPECTED MSG BI 
FAS ; EXPECTED MSG Ac 
82,£.82 MSG ID FOR EXPECTED MSG Be 
#3,£.83 ‘Mec 10 FOR EXPECTED MSG 83 

PC. CHKMSG :CHECK MSGS AO, BO, Al, Bl 
T.Ae!T. Bern 8 MSGS SPECIFIED HERE 
Ss? -MSG AO ao ERROR OR AFTER WRITE CHEck cMC 
31 :MSH BO ERROR 
60 -MSG AL ERROR 
32 “MSG B1 ERROR 

MSGB -READ WITH OFFSET ‘EST 
Ai sHEAD 8 

81.20 : INIT OFFSET COUNTER 
mSc9 :HEAD 8 

Al. -. SP. : » SAVE "al FOR TYPEOUT 
va Ty HEROD & 
: VPES-OCTAL ASCII 

l : San DIGITS) 
0 tt OPBRESS LEADING ZERCS 
/SCRLF 

OFFERR WRITE ZHEZK ERROR FLAG 

PC, SUBCLR 

errUaen 
soe 2234 



S On MOLLE SIAGNCSTI: CART 2 MACYLE 27.1906: O7-0C7=76 i434 PAGE 96 
Bis” Aslgit-7g 13:8c T14 TEST READ DATA AT Mw HEAC OFFSET PISITIONS 

SES 2093S 
owe 

S246 | 24024 ERRCR 24 -CERR AFTER SCLR 

Je463% 939965 903Ci6 MOV RO,RKASOF.8S —s-: OF FSET VALUE 
AO4E4, F3"] SWAB ORI 
324644 3i2:65 900006 MOV RI RKDA.RS sHEAD NO. 
Ne4ESo 90036] SWAB ORI 

224652 012737 24746 901176 MOV 870$, SESCAPE 
Se4665 91ers 0600:5 90000) MOV wOFFSET RKCSILRS) OFFSET CMO 
Seveh5 9013737 oe tet 307426 MEV T1905, TEMP) ;SetuP TIMEOUT 
Sete 304737) 53654 JSR Pe FROI 
32470C «134033 ERROR 33 sNO ROY AFTER OFFSET CMO 

Jes752 C1273? 032:40 907469 MO. 8<D.PIP!D.SPIN'D.OFF!D.VV!D.DRA*,E.AQ ;EXPECTED MSG AO 
cowie «6055237 JOT Hbe2 CAR £.80 
Seu714 Sie737 O01720 OCTHbY MOV 8<D. SPOK!D. CART!C. DOOR!D. BRHM'D.SSP> Ei 
Bex722 012737 SG0G0] ACT 46e MOV 1,£.81 

324730 904737 137264 JSR PC CHKNSG -CHECK MSGS AO, BO, Al, Bi 
324734 300089 WORD §«O!AtO 38 MSGS SPECIFLED HERE 
52473 134535 ERROR 35 “MSG AQ ERROR DURING OFFSET CMO 
B2e4740 «164961 ERROR 61 :MSH BO ERROR 
B24742  54A36 ERROR 36 “MSG Al ERROR 
De4744 1 NOG2 ERROR 62 :MSG B1 ERROR 

T2474 505037 3Ci17% 70§: CLR SESCAPE 
O24752 013737 OCi422 oC7425 MOV T5000 , TEMP 1 :SETUP TIMEOUT 
524766 904737 237152 JSR pc Fatt2 i FIND ATTN 
Be47E4 1949 ERROR 34 ‘NO ATTN AFTER OFFSET CMD 

N24766 912737 952340 007460 MOV 8<D.O0SC'D.OFF!D.SPIN'D.ORDY'D.VV!D.DRA>,£.AC :EXPECTED MSG AQ 
924774 005037 807462 CLR E.B0 “EXPECTED MSG BO 
Fes900 012737 §C:720 oc746e4 MOV 8D. SPOK!D.CART!D.DOOR'D.BRHM'D.SSP>,E.Al ;EXPECTED Al 
826906 012737 900001 OO746E MCV a: £.B1 “MSG ID FOR EXFECTED MSG 91 
C5314 005037 907470 CLR E.Ae “EXPECTED MSG Ad 
625520 612737 sdocce 007472 MOV 82,£.B2 MSG ID FOR EXPECTED MSG 82 
d2sleh 4912737 800063 207476 MOV 83,£.83 “MSG ID “OR EXPECTED MSG 83 

025934 004737 037264 JSR PC. CHKMSG sCHECK MSGS AO, BO, Al, 81 
d25040 000003 WORD T.A2'T. Beto -& MSGS SPECIFLED HERE 
O25042 104260 ERROR 260 :MSG AO ERROR AFTER OFFSET CMO 
CoSo44 104261 ERROR 261 *MSH BO ERROR 

3 104937 ERROR 37 -MSG Al ERROR 
Q25050 104940 ERROR 40 :MSG B1 ERROR 

desos2 012765 100C00 op0900 MOV #CCLR, RKCS1(RS) 
825060 913765 OGl2e2 ono010 MOV SUNIT RKCS2(RS) ;DRIVES 
O2esc66 912765 0000S op0000 MOV #CLEAR, RKCS1(RS) “DRIVE CLEAR CMD 
925074 013737 001412 OC7426 MOV T10, TEMP SETUP TIMEOUT 
025102 004737 O36S42 JSR PC FRDY “FIND RDY 
025106 104151 ERROR 15] "NO ROY AFTER DRIVE CLEAR CMD 
925110 004737 037024 ISR PC TSTATN TEST FOR ATTN 
625114 0040! 71$ BR 
025116 104154 ERROR 154 ;ATTN NOT CLEARED AFTER DRIVE CLEAR CMO 



UNTBUS RxO& DRIVE DIAGNOSTIC PART 2 
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D it 
Ole765 

104401 

000763 

020027 
001404 
005737 
001076 
000760 

005737 
001002 

001205 
001205 

000200 

000080 

001472 

ee 
De4624 

001472 

054143 

000260 

001472 

001472 

907372 

001466 

MACYLi 27(1006) 
TLY 

718: 

es: 

8s: 

3s: 

4§; 

cs: 

6S: 

FOS 
07-OC%-76 14:14 PAGE 96 

TEST READ DATA AT ALL HEAD OFFSET POSITIONS 

( 
#BAI RKCS2(R 

l 

SECTOR: RKDAC 
SURTCHK,RKCS} 
8SO000. ; TEMP! 
PC FROY 
1S 
PC GSTAT 
awe, HCS2 
es 

ppg 0 
OFFERR 
2s 
MSG39 

RO, -(SP) 

& 
8) 
» SCRLE 
,» SCRLF 

sB1T7,RO 
| 

RO, #60 
4§ 
OFFERR 
3$ 
#200,R0 
1§ 

RO 
1§ 

OF FERR 
8S 
»MSG37 

8$ 

RG, #260 
6$ 
OFFERR 
TST1S 
3$ 

OFFERR 
7$ 

S) :WRITE CHECK CMD 
“SETUP TIMEOUT 
;F IND RDY 
"NO RDY AFTER WRITE CHECK CMD 
“GET FRESH STATUS 

BED MATTE Chk ERRORSSET ERR LG. 

;WRITE CHECK FAILURE AT OFFSET 
:;SAVE RO FOR TYPEOUT 
+3 TYPE OFFSET VALUE 
:3;GO TYPE--OCTAL ASCII 
-: TYPE 6 DIGITS 
:; SUPPRESS LEADING ZEROS 

;SEE_IF OFFSET IS + OR - 
:BR IF - OFFSET 

;SETUP FOR NEG OFFSET 

:D0 NEG OFFSETS 
;NO WRITE creek ERROR AT MAX POS IFFSET 
:NOTE! EITHER HEADS DID NOT MOVE 
;OR REAO/WRITE AMP IS EXCEPTIONALLY GOOD. 
;D0 NEG OFFSETS 

+:GO0 TO NEXT TST 

SES 00% 



UNTBUS RkO& DRIVE DIAGNOSTIC 
07-OCT-76 13:50 DCREIC. Pll 

025350 

025534 
925536 
-eSS44 

025550 

104401 

012768 
013765 
012765 

013737 
004737 
104124 

012765 
004737 
032737 
001001 
104244 
013737 
004737 
1040SS 

012765 
013765 
012765 
013737 
004737 
10415} 
004737 
000401 
104154 

005201 
020127 
301402 
000137 

000004 
012737 
012706 

012700 

054221 

036542 

037024 

000003 

024602 

000001 
001100 

000260 

PART 2 

000000 
000010 
000000 

007426 

000026 

007416 

007430 

000000 
000010 
000000 
007426 

001174 

GQ8 
MACY LL 27(1006) 07-OCT-76 14:14 PACE 97 SEG 9097 
T14 TEST READ DATA AT ALL HEAD OFFSET POSITIONS 

TYPE ,MSG38 -NO WRITE CHECK ERROR AT MAX NEG OFFSET 
“NOTE! EITHER HEADS DID NOT MOVE 

- :OR READ/WRITE AMP IS EXECEPTIONALLY GOOD. 

MOV 8CCLR, RKCS1(RS) 
MOV SUNIT RKCS2(RS) 
MOV #RECAL .RKCSI(RS) ECAL CMD 

sRESET cit DIFF/OFFSET & CYL ADDR RES 
“IN RKMR2 & RKMR3 RESP. 

MOV T10, TEMP :SETUP TIMEOUT 
JSR PC FRDY *FIND RDY 
ERROR 104 =RDY NOT SET AFTER RECAL CMO 

MOV 81, RKMRI (RS) sSELECT WORD 1 
JSR PC’ GSTAT 
BIT 80: RTZ, HMR2 
BNE 725 
ERROR 244 :RTZ NOT SET DURING RECAL CMD 

725: MOV T10, TEMP2 : SETUP TIMEOUT 
JSR pC FATTI :FIND ATTN 
ERROR 5S =NO ATTN AFTER RECAL CMD 

MOV 8CCLR,RKCS1(RS) 
MOV SUNIT’RKCS2(RS) ;DRIVES 
MOV #CLEAR, RKCS1 (RS) “DRIVE CLEAR CMO 
MOV T10, TEMP “SETUP TIMEOUT 
JSR PC FRDY -FIND RDY 
ERROR 15] ?NO ROY AFTER DRIVE CLEAR CMD 
ISR PC TSTATN “TEST FOR ATIN 

735 ERROR 154 sATTN NOT CLEARED AFTER DRIVE CLEAR CMD 

INC RI sHEAD CTR 
CMP R193 -SEE IF ALL HEADS DONE 
BEQ TSf1sS >-BR IF YES 

108: IMP 9$ ;ELSE REPEAT ALL FOR NEXT HEAD 

5 RARER SEER EE ELAR RAR RE RARE RARER REAR EERE ERLE ER ASRRER ELAR SEER 

-&TEST 15 WRITE WITH HEADS OFFSET 
& 

* THIS TEST VERIFIES THAT WHEN ATTEMPTING TO 
# WRITE WITH HEADS OFFSET THAT THE OFFSET WILL CLEAR 
te 8 THE ORIVE WILL WRITE 
# SINCE THE WRITE COMMAND HAS AN IMPLIED RTC. 
* THIS TEST IS PERFORMED FOR MAX POS & NEG OFFSETS ONLY 
7% 

AETTEgggpg trates enteseeneeess ceases ee iesraneeenenee 

T15: SCOPE 
MOV #1, STIMES --00 1 ITERATION 
MOV aStack, SP thpSTORE STK PTR 

MOV #260, R0 -MAX NEG OFFSET 



Donate a VE QEAGNOSTIC PART 2 
7-007 

004737 
104024 

019065 

012737 
Ole76S 
013737 
004737 
104033 

012737 

0!2737 
005937 
012737 
012737 
00037 
012737 
012737 

004737 
008003 
104260 
104261 
104937 
104040 

012765 

000401 
104154 

O404Se 

000016 

OeSbbe2 

001420 
C36S4e 

032140 
007462 
091720 
000001 

037264 

001176 
001422 
037152 

052340 
007462 
01720 
000001 
007470 
o0000e 
000003 

037264 

100000 
O0izee 
o0000S 
001412 
036542 

037024 

001176 
000000 
907426 

007460 

007464 
007466 

007426 

007460 

007464 
007466 

007472 
007476 

000000 
900010 
000000 
007426 

MACY1I 2 
T15 

1$: 

645: 

7(1Q06) 
HO8 

07-OCT-76 14:14 PAGE 98 
WRITE WITH HEADS OFFSET 

JSR 
ERROR 

MOV 

PC, SUBCLR 
e4 ;CERR AFTER SCLR 

RO,RKASOF(RS) ;SET OFFSET 

#64§  SESCAPE 
sOFFSET. RKCSI(RS) ; OFFSET CMD 
T100, TEMP! -SEtUP TIMEOUT 
PC FRDY 
33 sNO RDY AFTER OFFSET CMD 

8: PIPED. SPIN?D. OFF 2D. W#0. DRAD , E.A0 ;EXPECTED MSG AC 

#<D. SPOK!D.CART!D.DOOR!D.BRHM!0.SSP>,£.Al 
$1,£.B1 

PC, CHKMSG sCHECK MSGS AO, BO, Al, Bl 
odio 78 MSGS SPECIFIED HERE 
35 *MSG AO ERROR DURING OFFSET CMD 
61 “MSH BO ERROR 
36 “MSG Al ERROR 
b2 -MSG 81 ERROR 

SESCAPE 
T5000, TEMP1 -SETUP TIMEOUT 
pC Fatt :FIND ATTN 
34 :NC ATTN AFTER OFFSET CMD 

#<D0.DSC!D.OFF!D.SPIN!D.DRDY?D.VV!D.DRA>,E.AO ;EXPECTED MSG AD 
E.B0 ;EXPECTED MSG BO 
#<D.SPOK!D.CART!0.DOOR!D.BRHM!D.SSP>,£.Al_ ;EXPECTED Al 
#1 £.B1 -MSG ID FOR EXPECTED MSG Bl 
E.Ae “EXPECTED MSG Re 
#2,£.B2 *MSG ID FOR EXPECTED MSG 82 
#3,£.83 *MSG ID FOR EXPECTED MSG B3 

PC, CHKMSG ;CHECK MSGS AQ, BO, Al Bl 
-& MSGS SPECIFLED HERE T.A2!T.B2!0 

260 -MSG AO ERROR AFTER OFFSET CMD 
2b! "MSH BO ERROR 
37 *MSG Al ERROR 
40 "MSG B1 ERROR 

#CCLR,RKCS1(RS) 
SUNIT-RKCS2(RS) ;DRIVES 
#CLEAR, RKCSI(RS) -DRIVE CLEAR CMD 
T10, TEMP SETUP TIMEOUT 
PC FROY ‘FIND RDY 
151 *NO RDY AFTER DRIVE CLEAR CMD 
pC, TSTATN “TEST FOR ATTN 

154 sATTN NOT CLEARED AFTER DRIVE CLEAR CMD 

SEG [098 
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U
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0 
e
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e
e
 

os
 

D
U
R
R
L
O
W
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SS 

01276S 

Brees 
005037 
013765 

000137 
104012 

012737 

012737 
012737 

004737 
000003 
104052 
104023 
104053 
104025 
104401 
000137 
104063 

912737 
005037 

012737 

NOSTIC. PART 2 
6 13:0 

040190 
109000 

000200 

C42 122 

001406 
001406 

027102 
100000 
026062 

010340 
007462 
001720 
000001 
007470 
000082 
000003 

037264 

053155 
071706 

010340 
007462 
001720 
000001 
007470 
000002 
000003 

000004 

rile 
000006 

000000 
007426 

007370 

097404 

o0cole 

000000 

007460 

007464 
007466 

007472 
007476 

007460 

007464 
007466 

007472 
007476 

Ti 

4§: 

66S: 

67§: 

683: 
69S: 

MACY 11 erat 06) 0” nekps Bereet 14 PAGE 939 

MOV 

108 

BOA TAG RKBALRS) ;WRITE Foe rc 3 1 

ereaen Rea RS) i8ECTOR O ONLY 
SECTOR 
SECTOR, RKDA(RS) 

#<(WRDATA> ,RKCSL(RS) -WRITE DATA CMD 
TSO000, TEMP! -SETUP TIMEOUT 
PC, FROY *FIND RDY 
11 2NO ROY AFTER WRITE DATA CMD 
PC. GSTAT GET FRESH STATUS 
aCERR, HCS1 

:BR IF NO ERRORS 

#8SE HER -SEE IF BAD SECTOR FLAG 
675 :BR_IF NO 
PC. TRUERR "ELSE SEE IF SECTOR LISTED IN BSE TABLE 
oes *RETURN HERE IF NO 

SECTOR > RETURN crhselt YES 
SECTOR, #10. iBRE 10 10 CONSEC. SECTORS BAD 

4 REORTIN ees DETECTED 10 BAD SECTORS 

HCCLR, RKCSI(RS) : TRY BROTHER SECTOR 

12 -CERR WITH WRITE DATA CMD 

#<O'D.SPIN!D. DRDY:D. VV!D.DRA>,E.AO ;EXPECTED MSG AD 
E.B0 PECTED MSG’ BO 
8<D. SPOK!D. cant b DOOR! B .BRHM'D.SSP>,£.Al ;EXPECTED Al 
#1.£.B1 “MSG ID FOR EXPECTED MSG Bl 
E. Ao” *EXPECTED MSG Ae 
#2,£.B2 -MSG ID FOR EXPECTED MSG B2 
#3,£.83 *MSG ID FOR EXPECTED MSG B3 

PC, CHKMSG CHECK MSGS £8 B0 
T.Ao!T. Belo -& MSGS Beecirten- HERE 
2 -MSG AD ib ,bee AFTER WRITE DATA CMD 
23 *MSH BO ERROR 
53 “MSG Al ERROR 
25 "MSG Bl ERROR 
yfiscee *ABORTING DATA TESTS TO DO TIMING 

63 ;BAD SECTOR NOT LISTED IN TABLE 

#<O!D.SPIN!D.DRDY!D.VV!0.DRA>,E.AO ;EXPECTED MSG AD 
E.B0 EXPECTED MSG BO 
#<0.SPOK!D.CART! b. DOOR'D.BRHM'D.SSP>,E.Al ;EXPECTED Al 
#1.E.B1 MSG ID FOR EXPECTED MSG B1 
E.Ae ; EXPECTED MSG A2 
#2,£.82 “MSG ID FOR EXPECTED MSG Be 
#3,£.B3 *MSG ID FOR EXPECTED MSG 83 

SEG 0099 
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BUS RKO& DRIVE DIAGNOSTIC PART 2 MACYL1 27(1006) 07-OCT-76 14:14 PAGE 100 SEG 2190 
1C.P11 O7-0CT-76 13:50 T15 WRITE WITH HEADS OFFSET 

109 C26346 004737 037264 JSR PC. CHKMSG sCHECK MSGS AO, BO, AL, B1 
110 026352 909003 “WORD T.A2!T.Be!o -& MSGS SPECIFLES HERE 
111 026354 104052 ERROR Se sMSG AO ERROR AFTER WRITE DATA CMC 
112 026356 104023 ERROR 23 “MSH BO ERROR 
113. 026360 104053 ERROR 53 "MSG Al ERROR 
114 026362 104025 ERROR 25 "MSG Bl ERROR 

118 026364 005737 001362 TST CYLDIF -SEE IF MSG A2=0 
117 926370 001401 BEQ 70S -BR IF YES 
118 026372 104104 ERROR 104 “MSG A2 NOT CLEARED AFTER WRITE CMD WITH OFFSET 
119 026374 005737 001364 70$: TST CYLADD “SEE IF MSG Be=0 
120 Oe6400 001491 BEQ 71§ -BR IF YES 
lel S26402 104105 ERROR 105 MSG B2 NOT CLEARED AFTER WRITE CMD WITH OFFSET 
ig 026494 71S: 

124 O26404 104415 SCOP! 
125 026406 012706 901100 MOV aSTACK, SP RESTORE STK PTR 

127 Oe6412 904737 O4O4S2 JSR PC, SUBCLR 
128 O26416 104024 ERROR 24 -CERR AFTER SCLR 

130 
131 Oe6420 012765 001510 oo0004 MOV sDATAO, RKBA(RS) 
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RkO& DRIVE DIAGNOSTIC PART 2 MACY IL 2711006) O7-OCT-76 14:14 PAGE 101 SEG 0101 
Pll  O07-0cT-76 13:50 T15 WRITE WITH HEADS OFFSET 

Sok re ae eee 434 ] 774 s- (RS) 
Oeb442 01376 atts 00000 MOV EBB’ Battie 

0264S0 012765 000031 oD0000 MOV #CURTCHK)  RKCS1(RS) “WRITE CHECK CMD 
O26456 013737 001424 007426 MOV TSO000, TEMP! jSETUP TINE OUT 
526464 004737 036542 JSR PC, FRDY -FIND R 
0264 O1 RROR 1 NO ROY AFTER WRITE CHECK CMD 
NEY? 4737 040100 SR GSTAT G T FRESH STATU 
026476 032737 100000 007370 BIT @CERR,HCS1 
926504 001453 BEQ 73$ 
026506 030737 O40000 007372 BIT #WCE , HCS2 -SEE IF WRITE CHECK ERROR 

poeeie Breese 990924 0014 aay ace B {RS sH01 sACTUAL WORD FOR PRINTOUT 
026524 Bi 8336 d01s5i0 8 5B MOV RBS “EXPECTED WORD FOR TYPEOUT 
026532 104016 ERROR 3 - WCE ar tin WRITE CMD 
026534 000437 BR 73$ 

026536 104022 72§: ERROR 22 sCERR AFTER WRITE CHECK CMD 

026540 012737 0103240 007460 MOV #<O'D.SPIN!D. DRDY! D. VV!D.DRA>,E.AO ;EXPECTED MSG AD 
O26546 005037 o0746e CLR £.B0 PECTED MSG BO 
O265S2 012737 001720 OO7464 MOV #(D.SPOK!D. cant 6 BOOK! O.BRHM!D.SSP>,E.Al ;EXPECTED Al 
026560 012737 000001 007466 MOV #1.€.B1 MSG ID FOR EXPECTED MSG Bl 
026566 005037 007470 CLR E.A2 ; EXPECTED MSG Ae 
026572 012737 o00cd2 007472 MOV #2,£.B2 "MSG ID FOR EXPECTED MSG B2 
Q26600 012737 o00003 007476 MOV #3,£.83 *MSG ID FOR EXPECTED MSG B3 

026606 004737 037264 JSR PC. CHKMSG : CHECK MSGS ao, 80 
C2b612 o000003 -WORD T.A@!T.B2!0 Scs BeectE TED. HERE 
026614 104057 ERROR 57 “MSG AD fraon AFTER WRITE CHECK CMD 
026616 104031 ERROR 31 *MSH BO ERROR 
026620 104060 ERROR 6&0 *MSG Al ERROR 
O26622 10403e ERROR 32 =MSG 81 ERROR 
O26624 JO44O1 OS3155 TYPE MSG26 *ABORTING DATA TESTS 
B26E30 000137 031706 IMP TIMING 

026634 73S: 

026634 012737 010340 007460 MOV #<O0!D.SPIN!D. DROY! 0. VV!D.DRA>,£.AO ;EXPECTED MSG AD 
Q26642 005037 007462 CLR E.B80 XPECTED MSG’ 80 
N26646 012737 001720 OO7464 MOV #<D.SPOK!D. cart ie DOOR'D.BRHM'D.SSP>,E.Al ;EXPECTED Al 
926654 012737 OO0001 O07466 MOV #1.€.B1 :MSG ID FOR EXPECTED MSG B81’ 
Oebe6e 005037 007470 CLR E.Ae “EXPECTED MSG Ae 
O26666 012737 o00002 007472 MOV #2,£.82 *MSG ID FOR EXPECTED MSG B2 , 
026674 012737 000003 007476 MOV #3,£.83 “MSG ID FOR EXPECTED MSG B3 

026702 004737 037264 ISR PC. CHKMSG » CHECK MSGS AO, 80, Al, Bl 
026706 o00003 “WORD T.A2!T. Beto SGS SPECIFIED HERE 
026710 104057 ERROR 5? =MSG AD igen” AFTER WRITE CHECK CMD 
026712 104031 ERROR 31 =MSH BO ERROR 
926714 104060 ERROR 60 “MSG Al ERROR 
026716 104032 ERROR 32 *MSG B1 ERROR 
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026720 
C26724 
0267 
0267 

026736 

026736 
926744 
026752 

026760 
026756 
026772 

026774 
027002 
027006 
027014 
027016 
027020 
027026 
027032 

07-OCT-76 

104124 

012765 
004737 
Oe a, 
001001 
104244 
013737 
004737 
104055 

012765 
013765 
012765 
012737 
004737 
104151 
004737 
000401 
104154 

13:50 

000260 

009060 
0eSSS4 

100000 
ODleee2 
000013 

001412 
036542 

000001 
040100 
020000 

00141e 
037056 

100000 
001222 
oooc0S 
001412 
036S4e 

037024 

000900 
000010 
000000 

007426 

000026 

007416 

007430 

000000 
000010 
000000 
007426 

MACY11 27(1006) 
T15 

es: 

74§: 

755: 

3S: 

CMP 

LO8 
07-OCT-76 14:14 PAGE 102 

WRITE WITH HEADS OFFSET 

RO, #260 
23 
#60, RO 
1§ 

#CCLR,RKCS 
SUNIT’RKCS 
#RECAL, RKC w

n
r
o
r
 

m
n
 

7
0
%
 

J
o
u
n
i
n
 

T10, TEMP 
PC FRDY 
124 

#1, RKMRI(RS) 
PC’ GSTAT 
8D) RTZ, HMR2 
746 
244 
T10, TEMP2 
PC FATT 
5S 

8CCLR, RKCS1(RS) 
SUNIT.RKCS2(RS) 
#CLEAR, RKCSICRS) 
T10, TEMP 
PC FRDY 
15 
PC TSTATN 
75¢ 
154 

-RECAL CMD 
sRESET CYL DIFF/OFFSET & CYL ADDR REG 
“IN RKMR2 & RKMR3 RESP. 
-SETUP TIMEOUT 
“FIND ROY 
*ROY NOT SET AFTER RECAL CMD 

;SELECT WORD 1 

RTZ NOT SET DURING RECAL CMD 
‘SETUP TIMEOUT 
:FIND ATTN 
NO ATTN AFTER RECAL CMD 

;DRIVEs 
-DRIVE CLEAR CMD 

“SETUP TIMEOUT 
‘FIND RDY 
*NO RDY AFTER DRIVE CLEAR CMD 
-TEST FOR ATTN 

;ATTN NOT CLEARED AFTER DRIVE CLEAR CMD 

SEG 0192 



S241 027102 
Se4¥2 027104 
S243 Oe7 lle 

5245 027116 

Se47 O27 122 
S248 027126 

S250 027130 
SeS1 027134 

Se 
SeS3 027142 
S254 027146 
S2eSS 027154 
Se56 027162 

5258 027170 

AG 
-7 

000004 
012737 
012706 

012700 

004737 
104024 

005037 
013765 

011065 
012765 
052765 
012765 

012765 
013737 
004737 
104011 
004737 
032737 
001465 

032737 
001421 
004737 
000455 

005237 
023727 
001003 
104046 
000137 
012765 
000137 
104012 

012737 

NOSTIC PART 2 
& 13:50 

000001 
001100 

001426 

O404S2 

001406 
001406 

o000e0 

000023 
001424 
036542 

040100 
100000 

009200 

042122 

001406 
001406 

030146 
100000 
027134 

010340 

001174 

000006 

oo0004 
000010 
ooc00e 

ooo000 
007426 

007370 

007404 

o0001e 

000000 

007460 

M08 
MACY11 27(1006) O7-OCT-76 14:14 PAGE 103 
T16 TEST CURRENT CROSS-OVER CYLINDERS 

3 SRESRERSAARERERARSERERERERS RAS EERESARLAREREERESERERERERAEAERE RES 

; REST 1b TEST CURRENT CROSS-OVER CYLINDERS 

i THIS TEST VERIFIES THAT THE DRIVE CAN WRITE & READ OFF 
is CURRENT CHANGE CYLINDERS X & Y IN THE FOLLOWING WAY: 

ie SPIRAL WRITING IS PERFORMED FROM CYLINDER X TO CYLINDER Y 
3 WITH A DATH PATTERN FILLING THE ENTIRE 2 CYLINDERS. 

¥ A WRITE CHECK IS THEN PREFORMED TO VERIFY DATA WAS PROPERLY WRITTEN. 
iH THIS TEST IS PERFORMED FOR ALL 3 HEADS. 

1% CYLINDER X: 63 127 191 255 319 383 
;3 CYLINDER Y: 64 128 192 256 320 394 

- RESKERERESE EHSL ARERERARESERERALE RAKE LSESELERSEEARARERARELEEERELE 

tST16: SCOPE 
MOV #1, STIMES -:D0 1 ITERATION 
MOV aStACk, SP 

MOV #CYL,RO “CYL ADDR TABLE 

1S: SR PC, SUBCLR 
ERROR 24 -CERR AFTER SCLR 

CLR SECTOR 
S$: MOV SECTOR, RKDA(RS) 

MOV (RO), RKDC<RS)  ;CYL # 
MOV #DPATI,RKBACRS) :DATA PATTERN 
BIS #BAI,RKCS2(R5) BUSS ADDR INCREMENT INHIBIT 
MOV #-6%22. 4256. ,RKWC(RS) ;WORD COUNT TO SPIRAL & FILL 2 CYLINDERS 

MOV #<WRDATA> .RKCS1(RS) “WRITE DATA CMD 
MOV TS0000, TEMP! SETUP TIMEOUT 
JSR PC, FROY “FIND RDY 
ERROR 11 7NO RDY AFTER WRITE DATA CMD 
JSR PC GSTAT “GET FRESH STATUS 
BIT #CERR,HCS1 
BEQ 67$ :BR IF NO ERRORS 

BIT #BSE,HER ;SEE IF BAD SECTOR FLAG 
BEQ 6S$ “BR IF NO 
JSR PC TRUERR -ELSE SEE IF SECTOR LISTED IN BSE TABLE 
BR 66$ *RETURN HERE IF NO 

INC SECTOR ;RETURN HERE IF YES 
CMP SECTOR, #10. “ARE 10 CONSEC. SECTORS BAD 
BNE 64S -BR IF NO 
ERROR 46 *ABORTING TEST DETECTED 10 BAD SECTORS 
IMP 2 “BYPASS TEST 

64S: HOV HCCLR, RKCS1RS) TRY ANOTHER SECTOR 

6S$: ERROR 12 ‘ ;CERR WITH WRITE DATA CMD 

MOV #<O!D.SPINID.ORDY!D.VV°D.ORA>,E.AQ ;EXPECTED MSG AD 

SEG 0153 
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UNIBUS RkO& DRIVE DIAGNOSTIC PART 2 MACYLI 27(1006) 07-OCT-76 14:14 PAGE 104 SEG O104 
DZR6IC.P11 07-OCT-76 13:50 T16 TEST CURRENT CROSS-OVER CYLINDERS 

ecet ge73i0 eee wiftet 2464 Shy EB SPOKIC canT i BODE DOOR RI BTS P>.E£.Al ;EXPECTED Al . aD, 'C. ‘0. 1D. 10. »>,E.A1  ; EXPEC 
258s 5ai3 Risoas iota B oaee MOV #1.€.B1 vie 10 FOR EPEetED MSG Bl 
5284 027330 OGSG37 007470 CLR E.A2 “EXPECTED MSG Ae 
S285 027334 012737 O00002 o07N72 MOV #2,£.B2 “MSG ID FOR EXPECTED MSG B2 
Sc86 027342 012737 000003 007476 MOV #3.£.83 “MSG ID FOR EXPECTED MSG B3 

S288 027350 004737 037264 JSR PC CHKMSG -CHECK MSGS AO, BO, Al, B1 
S289 927354 000003 -WCRD =: T. Ae! T. Be!0 -& MSGS SPECIFIED HERE 
S290 027358 104052 ERROR S2 “MSG AO ERROR AFTER WRITE DATA CMD 
5291 027360 104023 ERROR 23 *MSH BO ERROR 
5292 Oe7362 104053 ERROR 53 -MSG Al ERROR 
5293 027364 104025 ERROR 25 :MSG B1 ERROR 
S294 027366 104401 oOS31SS TYPE MSGOb -ABORTING DATA TESTS TO DO TIMING 
$295 Oe7372 000137 931706 JMP TIMING 
6296 027376 104063 66: ERROR 63 -BAD SECTOR NOT LISTED IN TABLE 
5297 027400 678: 

52°99 de7400 912737 010340 oO07460 MOV 8(O'D.SPIN'D.DRDY'D.VV!D.DRA>,E.AO ;EXPECTED MSG AC 
53090 027496 905037 O07462 CLR E.B0 -EXPECTED MSG 80 
E301 Se74i2 012732 001720 OO7464 MOV 8<D.SPOK!D.CART!S.DOOR!'D.BRHM'D.SSP>,E.Al :EXPECTED al 
S302 Oe7420 012737 000001 cO7466 MOV #1 EB: -MSG ID FOR EXPECTED MSG Bl 
5303 027426 905037 007470 CLR E.A2 ; EXPECTED MSG Ao 
2304 de743e 012737 00092 007472 MOV 82,€.B2 !MSG ID FOR EXPECTED MSG B2 
5305 Ne7440 012737 O00003 007476 MOV $3/£.B3 =MSG ID FOR EXPECTED MSG B3 

5307 O27446 004737 037264 ISR PC. CHKMSG sCHECK MSGS AD, BO, Al, B1 
5308 Ge7¥Se 000003 -WORD =T.A2"T.B2!0 -& MSGS SPECIFIED HEPE 
5309 027454 1040S2 ERROR 52 >MSG AO ERROR AFTER WRITE DATA CMD 
6310 027456 104023 ERROR 23 =MSH BO ERROR 
5311 Oe7460 104053 ERROR 53 >MSG Al ERROR 
BYE O27462 104025 ERROR 25 “MSG Bl ERROR 

5314 27464 O11065 oocdz0 MOV (RO) RKDC(RS) 
531s oO27470 0613765 O01406 ococos MOV SECTOR, RKDA(RS) 
5316 Oe7476 012765 001516 OOOCcY MOV 8OPAT1RKBALRS) 
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IBIS &06 D8 iit sedans tye PART 2 macy 1 27.1906) O7-0C"-76 14:14 PAGE 106 SES 2195 
| DI@HIS.P LY 13:50 T16 7E87 CURRENT CROSS-OVER CYLINDERS 

' 6317 se7so4 352765 200020 090910 BIS BBAI RKCS2(RS3 
5218 3e7512 Sle7eS C7EI00 00002 MOV 8-b422. #256. ,RKWCLRS} 

S325 027520 ol2765 000031 099900 MOV BWRTCHK RKCSI(RS) “WRITE CHECK CMD 
S321 027526 013737 D0:424 Od07426 MOV 750000, TESP! SETUP TIMEOUT 

' $322 O27S34 004737 «936542 sSR PC, FROY FINO ROY 
S323 3207540 «104015 ERROR 15° "NO ROY AFTER WRITE CHECK CMO 
S324 027542 004737 O4010C XS PC GSTAT GET FRESH STATUS 
Beee Jecpt 37 100009 907373 Bry acERR,HCS! 

e554 1 ES 69 
S327 927558 932737 040000 00737 BIT BWCE HCS2 -SEE IF WRITE CHECK ERROR 

| §328 d27564 001410 BEQ 68S 
paed 527556 G1bS37 eoode4 901466 MOV RkDBCRS) WO! SACTUAL WORD FOR PRINTOUT 

So7o7y 012737 «901sie Bory MOV DPAT! .WOe EXPECTED WORD FOR TYPEOUT 
' §3391 O27 104016 ERROR 16 “WCE ar rh” WRITE CMD 
| $332 027624 00043" BR 69S 

| er 9276068 104022 685: ERROR 22 sCERR AFTER WRITE CHECK CMD 
| 10 912737 210340 oO7469 MOV 8<O'D.SPIN!D.DROY!D. wid. ORS» AO ;EXPECTED MSG AC | S35 Obreie bosee> Sorses cLR «EBC EXPECTED MEG’ BO 

7622 012737 001720 207464 MOV 8D. SPOK!D. CART! D. DOOR? D COREE '0.SSP>,£.Al EXPECTED Al 
$339 O27 012737 90000! O07466 MOV #1.€.81 MSG 10 FOR EXPECTED MSG B1 

| S40 927636 005037 90747 CLR E.AS “EXPECTED MSG Ae 
. S31 0287642 012737 907472 MOV 82,£.B2 >™SG ID FOR EXPECTED MSG B2 

Sate 5e76S0 012737 000003 O07476 MOV 83.£.83 -MSG ID FOR EXPECTED MSG B2 

S344 004737 037264 JSR PC. CHKMSS CHECK MSGS a Al, Bl 
SoS 027 900003 "WORD = T.Ae?T. Bate -& MSGS BPE CIttE ED HERE 
E346 827664 1040S? ERROR 5? 2MSG AO ibe” AFTER WRITE CHECK CMO 
E347 Oe 104031 ERROR 31 >MSH BO ERROR 
S38 927670 104060 ERROR 69 -MSG Al ERROR 
S349 527672 194932 ERROR 32 "MSG B1 ERROR 
S359 927674 19449] 053155 *YPE MSG26 ABORTING DATA TESTS 
e221 02770C 909137 3317% InP +IMING 

6253 027704 £98: 

E255 007704 «Sif727 NOs OCTHED | MOV 8<0'D.SPIN!D.DRDY!D. VV'D.DRA>,£.AQ ;EXPECTED MSS AC 
S356 727712 005037 do74ee2 . CoP E 80 yExP CTED msc’ 80 

, $36? 307716 912737 001720 OO74E4 row 8/0. SPI. CARTSA DOORID.BRHM'D.SSP>,E£.Al :EXPECTED Al 
6258 527724 912737 000001 C7466 MOV 81 £.B1 S319 E09 EXPECTED MSG Bl 
6359 327732 005037 907470 CLR E.Ac “EXPECTED MSG Ae 
S363 02773 912737 300002 007472 MOV 82,£.82 “MSG ID FOR EXPECTED MSG B2 
e361 027744 012737 O0CO03 007476 MOV 83.£.83 :M5G ID FOR EXPECTED MSG B3 

363 004737 027264 JSR PC, CHKMSG “CHECK MSGS AO, BO, Al, Bl 
E364 927756 000003 WORD T.Ae!T.Be!o 58 MSGS _SPECIEYED HERE 
C35 227760 194057 ERROR 5? 2MSG AO ERROR AFTER WRITE CHESK CMO 
e366 367762 «104031 ERROR 31 °MSH BO ERROR 
5367 927764 104060 ERROR 60 :MSG AL ERROR 
6268 £27766 104032 ERROR 32 -MSG B1 ERROR 
6369 <¢7770 022027? 000577 3S: “MP (RO)+, 8383. "ALL CYLINDERS DONE? 
£3790 527774 001402 BEQ 4§ -BR IF YES 
£271 027776 000137 O27:22 IMP 1$ ‘ELSE REPEAT 
sd c 
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VE _CiMSNOSTIL PART é MACYI1 27.1906) 97-00-76 14:14 PAGE 106 SEG C196 
Te 3C7-7B 13:55 Tle TEST CURRENT CROSS-CVER CYLINDERS 

4§: 

o:2765 occa 909909 MOV BCCLR,RKCS1 RS) 
523765 OCiee2 3500: MOV SUNTT RV C52. RE) 
Oi276S 300Ci3 900000 “OV BRECAL,RKCS! RS) -RECAL CMD 

sRESET CYL DIFF/OFFSET & CYL ADDR RES 
. :IN RKMR2 & RKMR3 RESP. 

012737 OOl41e oO74e6 MOV TIC, TEMP! : SETUP TIMEOUT 
004737 026542 JSR pC FRDY “FINO ROY 
SO4124 ERROR 124 “ROY NOT SET AFTER RECAL CMO 

012765 o0on0: 909026 MCV 81, RKMRICRS) -SELECT WORD 1 
004737 040100 JSR PC GSTAT 
032737 620000 o07416 BIT 80: RTZ, HMR2 
00!001 70$ 
1o4e44 ERROR e244 :RTZ NOT SET DURING RECAL CMO 
013737 OOl412 907430 758: ‘OV T1O, TEMP2 “SETUP TIMEOUT 
004737 037056 xs eC FATT “FIND ATTN 
104055 ERROR 5S =NO ATTN AFTER RECAL CMD 

012765 100000 ojDpccO MOV SCCLR,RKCSI(RS3 
013765 OOle2e 9009: MOV SUNTT-RKCS2:R5) : DRIVES 
012765 90000S 300900 MOV SCLEAR, RKCSI (RS) “DRIVE CLEAR CMD 
013737 OC1412 007426 MOV T10, TEMP 1 :SETUP TIMEOUT 
004737 036S42 JSR PC, FROY :FIND ROY 
194151 ERROR 15! -NO RDY AFTER DRIVE CLEAR CMD 
004737 037924 JSR PC TSTATN TEST FOR ATTN 
900431 BR 71$ 
104;54 ns ERROR 154 sATTN NOT CLEARED AFTER DRIVE CLEAR IMC 

es: 

5 PEERESESEEEEESSPERESEREESLERSRERSEL EEE REESE SERRE RE SEL AR ES ESSE 
;#TEST 17 TEST HEAD SWITCHING TIME 

TESTS THE ABILITY TO SWITCH HEADS IN LESS THEN 10MS WHEN HEADS SPIRAL. 

1. SECTOR )7 IS FIRST LOCATED AND A WRITE DATA COMMAND OF S12 WCRDS 
TO SECTOR 21 IS ISSUED. 

2. THE PROGRAM NOW KNOWS THAT THE DRIVE WILL NOT HAVE TO TRAVEL 
A FULL REVOLUTION BEFORE FINDING SECTOR 21. 

3. SINCE EACH SECTOR TAKES APPROX. 1.2MS THE TIME BETWEEN 
THE START OF THE WRITE COMMAND (FROM SECTOR 21. HEAD O: TO 
SECTOR 0, HEAD 1) ANC CONTROLLER READY SHOULD BE APPROX 6S 

THE ABOVE IS REPEATED FOR HEAD SWITCHING BETWEEN 1 TO 2 

THIS TEST IS BYPASSED IF NEITHER L CR P CLOCK IS PRESENT 

© PESSRESSSELESSSHSARASSAERSAASSSSARELSERSARSSASSSRAEASRASAPSSREREL 

46717: SCOPE O4 
012737 000001 001174 MOV 81. STIMES ::00 1 ITERATION 
C1e706 961100 MOV sStAck, SP 

We
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-76 13:50 tN? TEST HEAD SWITCHING "IME 

rs RETR ESTES IE, peesenr 
F 3,29 iMG ATER Be rege” 

OC™436 1S “OV 82S TEMPS -WEAC O, SECTOR 21 °S BE PUT IN RKDE 
Ba O4 as sR PC, SUBCLR 

ERROR 24 ;CERR AFTER SCLR 

O41 222 JSR PC FSEC23 :FIND SECTOR 23 
ERROR 106 :CANNCT FING SEZTCOR 23 
BR T5720 ::G0 TO NEX? 7ES? 

9¢:512 900004 MOV SDATAQL RKBA(RS) ;DATA 9191 
397520 6300015 BIS eBaArl RKES2:RS) ;8USS AOOR INCREMENT INHIBIT 
277550 6oocade Moy 8-Sl2. ReWCLRS) :WORD COUNT 
007436 905006 MOV TEMPS RKDALRS) -HEAD & SECTOR 

000006 MOV BWRDATA,RKCSIZRS! :WRITE DATA CMD 

oc7426 MOV 82000, sTEMP! 
937232 3 Pe OLY :D0 DELAY 

000200 900000 75: git BROY, RKCS1 ‘RS -LOOK FOR CONTROLLER REACY 

936542 JSR PC .FROY :FIND RDY AND GET FRESH STATUS 
ERROR 11 “NO ROY AFTER SEL DRV CMO 

940190 JSR PC GSTAT 
ERROR 107 sHEAD SWITCHING LONSER THAN DELAY 

1o0000 +2c000c Bs: BIT ACERR, PKCS1(RS? 

ERROR le :CERR AFTER WRITE DATA 

910340 007460 MOV 8<0'D.SPIN'D.DROY!D.VV!D.DRA>,£.AO ;EXPECTED MSG AQ 
p07462 CLR E.B0 -EXPECTED MSG BO 
901720 oc7464 MOV 8<D.SPOK!D. CART!D. OGOR'D. BRHM!D.SSP>,€.Al sEXPECTECD a: 
09000! O074&6 MOV #1.€.61 -MSG ID FOR EXPECTED MSG B1 
007470 CLR E.Ae “EXPECTED MSG Ao 
900002 907472 MOV 82,£.B2 -MSG ID FOR EXPECTED MSG 82 
300003 907476 MOV 83.£.83 :MSG ID FOR EXPECTED MSG 83 

037264 JSR PC CHKMSG ; CHECK MSGS AO. BO, Al, Bl 
word) 6ottttc :8 MSGS SPECIFLED HERE 
ERROR 5S2 “MSS AC ERROR AFTER WRITE SATA 2MC 
ERROR 29 :MSH BO ERROR 
ERROR 52 “MSG AL ERROR 
ERROR 25 :M5G 81 ERROR 

007436 000425 CMP TEMPS, #425 sHEAD 1,SECTOR 21 DONE” 
3E TS720 -:40 TO'NEXT TEST 
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005237 
012737 

904737 
104024 

012700 

013720 
Cic? 20 
232710 
053720 

020027 
90: 

104201 
1O44O1 

00000} 
001190 
007354 
00132 
100000 

O404S2 

001536 

0013¢2 
140000 
149000 
0013S2 

001742 

001536 
177676 
001352 

000027 
001424 
036542 

040100 
100000 

063155 

EQ9 
MACY LA et 1906) O7-0C"-76 34:1 
T1? TEST HEAD SWITCHING TIME 

MOV #425, TEMPS 
% IMP es 

SPPRSSRERRESRERESESERERESESEEES 
;BTEST 20 CR: VE OFF TRACK 

"HIS TEST CHECKS FOR SER 
THE ALLOTED 3MS. 

1. INITIALLY, EVERY CYL 

= a LE, 
HEALS WILL IMMEDIATE 

3. IF THERE IS OSCILLAT 

IN THIS MANNER OSCILLATI 

e
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 SSRSSRERAESERARESSSSERSHESESELESS 

pists SCOPE 
MOV @1. STIMES 
MOV aStAck, SP 
INC BADHOR 

MOV se ITIS, TEMPS 

1$: JSR PC, SUBCLR 
24 

MOV sHOTAB, RO 

2s: MOV TOCYL, (RO)+ 
MOV #140000, (RO)+ 
MOV 8140000' (RO) 
BIS TOCYL, (RO) + 

CMP RO, sHDTAB+132. 
2s 

MOV SHOTAB, RKBA(RS) 
MOV 8-66. .RKWC(RS) 
MOV TOCYL; RKDC(RS) 

MOV &<WRHEAD> ,RKCSICRS) 
MOV TSO000, TEMP) 
JSR PC AFR ROY 

20 
JSR PC STAT 
giT #CERR,HCS1 
BEQ 64§ 
ERROR 201 
TYPE oMSG2E 

4 PAGE 108 

;ELSE REPERT FOR HEAC 1, SECTOP 21 

SSELELERSSHRASESSFSERFEREERERSAES 

TEST 

VO OSCILLATIONS DURING SETTLING TIME BEYCNC 

INDER IS FORMATTED WITH IDENTICAL HEADERS 
(UNIQUE Tb EACH CYLINDER) 

COMMAND IS ISSUED BY A SINGLE CYL SEEK FROM 0701. 
1CAL THE ee SECTOR TO COME UNDER 
LY WRITTEN 
ION SENSED BY READING ThE TRIBITS, 

DRIVE OFF TRACK ERROR WILL SET. 

NG SEEKS ARE PERFORMED BETWEEN AL. MAJOR CYLINOERS. 
1900 OSCILLATIONS ARE PERFORMED AT EACH MAJOR CYLINDER 
BEFORE DOING THE NEXT CYLINDER 

SRERLAAASERSLELELSERARELLESEER ELE S 

1 ITERATION 
tap PO dae STk PTR 
“USED FOR VALID HALT 

;CERR AFTER SCLR 

;FORMAT HEADERS ON ALL MAJOR CYL. 

;HEADER WORD O: CYL 8 
HEADER WORD 1: ALL SEC 
‘HEADER WORD 2: XOR_OF 
:ADD CYL # TO WORD 2 

;ALL_ 22 SECTORS DONE? 
BR IF NO . 

’ 

TOR O 
081 

.22X6=132) 

jRITE PEADER CMO 
-SETUP TIME 
“FIND RDY 
*NO ROY AFTER WRITE HEADER CMD 
!GET FRESH STATUS 

;CERR AFTER WRITE HEADER CMO 
;ABORTING DATA TESTS TO DO TIMIMG TESTS 

como oe 

SEs 2.28 



oe ee 

DRIVE DTAGNOS 
07-00 

2 000137 
6 

096137 
0CE 137 
023727 
001213 
OOS0€S 

012765 
013737 
004737 
104131 

S664 013737 
004737 

30676 104132 

032737 
001401 

10 104219 

012737 
o05000 
012737 

O3C 30 005037 

030734 104415 
012706 

013737 

004737 
104024 

013765 
012765 
0S2765 
012765 

012765 
013737 
004737 
104011 

004737 
932737 
001401 
104112 

032737 
001401 
104012 

3:50 

031706 

207436 
0012352 
001352 

000020 

000017 
001414 
036S42 

001424 
037152 

100000 

177400 

009023 
001424 
036542 

040100 
oecco0 

100000 

20 

64S: 

001000 

900000 
007426 

007426 

097370 

65S: 

001176 

001352 

001365 

38: 

000020 
060004 
000010 
90000e 

000000 
007426 

007420 

007370 SS: 

TIC_ PART 2 Maeydd 27( 1006) 

JMP 

FO9 
07-OCT-76 14:14 PAGE 109 

DRIVE OFF TRACK TEST 

TIMING 

TEMPS SET CARRY ONLY CNCE 
TOCYL -SELECT NEXT MAJOR CYL 
TOCYL, #1000 "ALL MAJOR CYL FORMATTED? 
1§ “BR IF NO 
RKDC(RS) “SETUP TO RETURN TO CYL O 

@SEEK RKCS1(RS) ;SEEK CMD 
750, TEMP! SETUP TIMEOUT 
PC FRDY -FTND RDY 
13! 7400 ROY AFTER SEEK CMD 

T0009 TEMP! “SETUP TIMEOUT 
PC FATt2 *: FIND ATTN 
132 "NO ATTN AFTER SEEK CMD 

8CERR,HCS1 
655 
210 :CERR AFTER SEEK CMD 

BF ORM, SESCAPE 
RO s ITERATION COUNTER 
#1, TOCYL :SETUP TO CYL # 
FRCYL 

sSTACK, SP sRESTORE STK PTR 

TOCYL,CALDIF | ;SETUP FOR ERROR PRINTOUT 

PC, SUBCLR 
e4 ;CERR AFTER SCLR , 

TOCYL RKDC(RS) ;GO TO CYL 8 
#DATAL RKBACRS) FALL 1°S 
#BAI RKCS2(RS) 
#-256. ,RKWC(RS) ; SECTOR TO BE ALL 1'S 

SWRDATA,RKCSI(RS) ;WRITE DATA CMD 
TSO000, TEMP! 
PC, FRDY :FIND RDY 
11 "NO RDY AFTER WRITE DATA CMD. 

PC, GSTAT “GET FRESH STATUS 
8D- DROT HMR *SEE IF DRIVE OFF TRACK 

112 sDRIVE OFF TRACK AFTER WRITE DATA CMD 

NCERR, HCS1 

12 -CERR SET AFTER WRITE DATA CMD 

SEG 0199 
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031262 

031266 

O°-OCT-"6 

012737 
005 

00s 
Q12737 
012737 

004737 
090003 
104352 
104023 
104053 
104025 
023737 
303401 
104113 

104415 
012706 

004737 
104024 

Ole765 
052765 
012765 

012765 
013737 
004737 
104011 

094737 
032737 
001401 
104112 

032737 
00140} 
104012 

012737 
005037 
012737 
012737 
005037 
012737 
012737 

13:50 
PART 2 

cs 

01034 mong 
001720 
900001 
007470 
090002 
000003 

037264 

001364 

001100 

O404Se 

001514 
000020 
177400 

00COe3 
001424 
036542 

040100 
0e0000 

100000 

010340 
007462 
001720 
000001 
007470 
000002 
000003 

007460 

O07 464 
007466 

007472 
007476 

001352 

009004 
000010 
o0c00e 

000000 
007426 

007420 

007370 

007460 

007464 
007466 

007472 
007476 

macy. 27(1906) 

b§: 

78: 

8S: 

95: 

GQO9 
07-0C"-76 14:14 PAGE 110 

ORIVE OFF TRACK TEST 

ee !D.SPIN!D.ORDY$ £0. Dav ED OREO Ad ;EXPECTED MSG AO 

8<D.SPOK!D. cant 16° AOGR! D.BRHM!0.SSP>,E.Al ;EXPECTED Al 
81 £.B81 -MSG ID FOR EXPECTED MSG Bl 
E.be “EXPECTED MSG Ae 
82,£.8¢2 “MSG ID FOR EXPECTED MSG B2 
83,£.83 ‘MSG ID FOR EXPECTED MSG 83 

PC CHKMSG : CHECK nsGs AO. BO, Al, Bl 
T. Ae'T. Beto MSGS SPECIFIED HERE 
Se :MSG AQ ibece AFTER WRITE DATA CMD 
23 “MSH BO ERROR 
$3 “MSG Al ERROR 
2s :MSG Bl ERROR 
CYLADD, TOCYL 

113 :CYL ADDR IN RKMR3 NOT = RKOC 

sSTACK,SP ;RESTORE STK PTR 

PC, SUBCLR 
24 ;CERR AFTER SCLR 

-RETURN TO CYL O 
#DATAL, RKBA(RS) 
$BAI. RKCS2(RS) 
8-256. , RKWC(RS) 

SWRDATA, RKCSI(RS) 
20000 TEMP] 

FROY sFIND RDY 
=NO ROY AFTER WRITE DATA CMD 

PC, GSTAT >GET FRESH STATUS 
10. "DROT, HMR3 

112 :DRIVE OFF TRACK AFTER WRITE DATA CMD 

ECERR, HCS1 

12 sCERR AFTER WRITE DATA CMD 

#(O!D.SPIN!D.ORDY!D.VV!D.DRA>,E.AO ;EXPECTED MSG AQ 
E.B0 EXPECTED MSG’ 80 
#(D.SPOK!D.CART!D.DOOR!D.BRHM!D.SSP>,E£.Al  ; EXPECTED Al 
#1.£.81 -MSG ID FOR EXPECTED MSG B1 
E.Ae sEXPECTED MSG Ae 
#2,£.B2 ?MSG ID FOR EXPECTED MSG B2 
#3,£.83 -MSG ID FOR EXPECTED MSG B3 

SEG C1l1d 
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031576 

& ORIVE f 
¢ E eds 

OBA as 037264 
000203 
104252 
104023 
1040S3 
104025 
005737 

140} 
104042 

005200 

005037 
012737 

004737 
104024 

012765 
012765 
013765 

013737 
012737 
012737 
004737 

012765 

001364 

000144 

0307°S0 

001352 
001352 

030750 

0013S2 
100900 

O404Se2 

001536 
177676 
001352 

001352 
000000 
o0c000 
041434 

000027 
001424 
036S4e 

040100 
100000 

ne31S5 
w31706 

001352 

Ie PART 2 

001000 

007436 

000004 
ooc00e 
000020 

001366 
001474 
001502 

000000 
007426 

007370 

001000 

MACY11 27( 1006) 
T2 

10$: 

138: 

FORM: 

125: 

64S: 

07-OCT-76 14:14 PAGE 111 
DRIVE OFF TRACK TEST 

PC. CHKMSG sCHECK MSGS A Al. 9! 
Fo SENS PS eRS SBE c TATE HERE 
S2 “MSG AQ ERROR AFTER WRITE DATA CMD 
23 *MSH BO ERROR 
53 "MSG Al ERROR 
25 -MSG Bl ERROR 
CYLADD 
108 
42 :NOT BACK TO CYL O 

RO 
RO, #100. ALL ITERATIONS DONE? 
13¢ -BR IF YES 
3$ ELSE DO AGAIN 

RO RESET ITERATION CTR 
TOCYL 
TOCYL, #1000 ALL MAJOR CYL DONE? 
FORM “BR IF YES 
38 ELSE DO NEXT CYL 

TOCYL ;RESTORE TO ORIG ee SECTOR FORMAT. 
sBIT1S, TEMPS 

PC, SUBCLR 
24 ;CERR AFTER SCLR 

SHDTAB,RKBA(RS) ;REFORMAT ALL MAJOR CYLINDERS 
#-66. , RKWC(RS) 
TOCYL, RKDC(RS J 

TOCYL,CALADD = s SETUP 
80, HEAD TO FILL 
80, FORMAT > HEADER 
PC; FHOTAB : TABLE 

#<WRHEAD> .RKCS1(RS) “WRITE HEADER CMD 
TSOOOO, TEMP sSETUP TIMEOUT 
PC FRDY “FIND RDY 
206 *NO RDY AFTER WRITE HEADER CMD 
PC GSTAT ‘GET FRESH STATUS 
ACER, HCS1 

201 ;CERR AFTER WRITE HEADER CMD 
MSG26 “ABORTING DATA TESTS TO DO TIMING TESTS 

TIMING 

TEMPS 
TOCYL 
TOCYL, #1000 ;ALL_ MAJOR CYL REFORMATTED? 
12S ;BR IF NO 

SEG 0111 
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C31600 
031604 

031610 
031616 
031624 
031630 

931632 
031640 
031644 

031646 
031654 
031656 

031660 

031660 
031664 
031666 
031672 
031676 

031702 

031706 

031706 
031710 
031716 

0317ee 

031746 

07-OCT-76 13:50 

o9SC6S 
905037 

O1e765 
013737 
004737 
104131 

013737 
004737 
104132 

032737 
001401 
104210 

oocoo4 
012737 
012706 

005737 
001404 
104401 
000137 

005737 
001004 
104401 

000020 
001176 

009017 
901414 
036542 

001424 
037152 

100000 

007355 

007356 
007354 
043460 

007354 

000001 
001100 

00134e 

OS44S6 
036034 

007536 

OS2ele2 

UNIBUS RkO& DRIVE DIAGNOSTIC PART 2 
DZREIC. 

000900 
007426 

007426 

007370 

001174 

1093 
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T20 DRIVE OFF TRACK TEST 

CLR RkKOC (RS) ;SETUP TO RETURN TO CYL O 
CLR SESCAPE 

MOV #SEEK RKCSI(RS) ;SEEK CMD 
MOV TSO. TEMP! jE TUP TIMEOUT 
JSR PC FROY FIND RDY 
ERROR 13] ‘NO ROY AFTER SEEK CMD 

MOV TSOOOO, TEMP! § ;SETUP TIMEOUT 
JSR pc FATT *FIND ATTN 
ERROR 132 “NO ATTN RETER SEEK CMD 

BIT 8CERR,HCS1 
BEG 655 
ERROR 210 -CERR AFTER SEEK CMD 

655: 

TST HPEND -SEE IF HALT PENDING 
BEQ 4§ “BR IF NO 
CLR HPEND :CLEAR FOR FUTURE FORMATTING 
CLR BADHOR “HEADERS NOW OK 
INP STOP °GO BACK 8 HALT CPU 

4g: CLR BADHOR s HEADERS NOW OK 

.SBTTL SERVO & SPINDLE TIMING TESTS 

TIMING: 

5 ERLE EGER AERA E LEER EE HERE HEE ELE EEA ERLE EEE EE EE EEE 
TEST 21 TIME BETWEEN OUTER LIMIT TO HEADS HOME DURING UNLOAD 
: # 

* TIME IS MEASURED FROM ATTN ASSERTING (APPROXIMATES REV 8 OUTER LIMIT) 
i TO HEADS HOME ASSERTING. EXPECTED TIME APPROX 285MS 

ie ALL TIMING TESTS ARE BYPASSED IF NEITHER 
54 L OR P CLOCK IS PRESENT 8 WILL BE INDICATED BY A MESSAGE 

: © PERE ARERRERE EKER ERAEARARSARARERERERRESERARERERRERERRRSRERARES 

+8721; SCOPE 
MOV #1, STIMES +:00 1 ITERATION 
MOV #stAck, SP 

TST BYPTIM ;SEE IF BYPASS TIMING TESTS 
BEQ TIMEL BR IF NO 
TYPE MSG41 :BYPASS TIMING TESTS 
IMP $e0P 

TIME: 
TST OOTIM 
BNE 1$ 
TYPE _,MSG13 :TIMING TESTS BYPASSED 

SEG Olle 
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C317Se 000137 

Tes034 
104401 
000137 

004737 
005237 

012737 
012765 
013737 

1B4073 

905037 

104401 
013737 
004737 
104401 
104401 
104401 

905037 
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036034 

O404Se 

037024 

0014S2 
000001 

040100 
000040 

042726 
0014S2 

052411 

091176 

007426 

o000es 

007416 

001160 

MACY11 27( 1006) 
Tel 
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TIME BETWEEN OUTER LIMIT TG HEADS HOME DURING UNLOAD 

JMP 

8) ERRo8 
TYPE 
JMP 

JSR 
INC 

MOV 
MOV 
MOV 

ERROR 

MOV 
MOV 
MOV 
MOV 
JSR 
ERROR 
JSR 
BR 
ERROR 

64§: 

2s: JSR 

3$: TYPE 

4§: CLR 

SEOP 

PC, SUBCLR 
e4 

mSG42 
$E0P 

PC, CALCLK 
UNLD 

#4§ , SESCAPE 
SUNLOAD, RKCS1(RS) 
T10. TEMP} 
pe rare 
? 

#CCLR, RKCSI(RS) 
SUNIT-RKCS2(RS) 
BCLEAR, RKCSI(RS) 
T10, TEMP 
PC FRDY 
15 
PC TSTATN 
64$ 
154 

LF ONT 
#1,RKMR1ICRS) 

PC, GSTAT 
80. HOHM, HMRe 

MSG18 
{PCNT. STMPO 
PC TYPTIM 

SESCAPE 

sCERR AFTER SCLR 

ALL TIMING TESTS BYPASSED 

;CALIB TIME TO GO THRU ’LOOP' 
;USED FOR VALID HALT 

“UNLOAD CMD 
“SETUP TIMEOUT 
FIND ATTN 
Nb Rr PN AFTER UNLOAD CMD 

;DRIVES 
“DRIVE CLEAR CMD 

: SETUP TIMEOUT 
:FINO RD 
NO RDY AFTER DRIVE CLEAR CMD 
!TEST FOR ATTN 
sATTN NOT CLEARED AFTER DRIVE CLEAR CMC 

;SELECT WORD 1 

;BR_IF GOT HEAD HOME 
;ELSE GO THRU LOOP 
i TEST FOR OVERFLOW 
; F NO 
;NO HEAD HOME AFTER UNLOAD CMD 

; TIME BEING MEASURED 
:SETUP FOR MULT 
;TYPE TIME IN USEC 
sLIMITS 

os EERE RAEA ERE EE RAKE AREA RARERERA REALE RARRAEREKERES ER ERERERERERE 
j ATEST 22 TEST LOW VELOCITY TIMES DURING LOADING 

i THIS TEST ISSUES A START SPINDLE COMMAND 
: AFTER "HEADS HOME’ HAS BEEN DETECTED FROM THE PREVIOUS TEST. 
7 THE FOLLOWING “LOW VELOCITY" TIMES ARE CHECKED AGAINST 

SEQ 0113 
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032400 

07-0C7T- 

o0c004 
012737 
012706 

004737 
104024 

004737 

012765 
013737 
004737 
104121 

012737 

013737 

004737 
104C67 

004737 
005037 
012765 

004737 
032737 
001006 
004737 
005737 
001365 

090001 
001100 

O404S2 

O42262 

000011 
001412 
036542 

000040 

001376 

043332 

043332 
0014Se 
00000} 

040100 
000020 

042726 
0014Se 
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001174 

000000 
007426 

001176 

001372 
001374 
000026 

007416 

000026 

007416 

MACY11 27(1006) O7-OCT-76 14:14 PAGE 114 SEQ O114 
Tee TEST LOW VELOCITY TIMES DURING LOADING 

LIMITS TO BE DEFINED: 

TIME 1: TIME BETWEEN HEADS HOME NEGATING & SERVO SIG PRES ASSERTING 
EXPECTED TIME APPROX 285 MS 

TIME 2: TIME BETWEEN OUTER LIMIT & INNER LIMIT 

TIME _IS MEASURED FROM SERVO SIG PRES (APPROX OUTER LIMIT) 
TO REV (APPROX INNER LIMIT) 
EXPECTED TIME APPROX 2.25 SEC 

TIME 3: TIME BETWEEN INNER LIMIT & OUTER LIMIT 

TIME IS MEASURED FROM REV ASSERT ING. (FROM ABOVE) 
TO REV NEGATING (APPROX OUTER LIMIT 
EXPECTED TIME APPROX 2.25 SEC 

i = SESE EAE HEHE SE HSE HE A SESE BE SESE A SE AE SE SHEE SE EE SEE A SEE EE 
Téé: SCOPE 

Rov aStRcK SP |= EAeSrOne BTR PTR 
JSR PC, SUBCLR 
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ERROR 24 -CERR AFTER SCLR 

JSR PC, CALCLK -CALIB TIME TO GO THRU ’LOCP' 

MOV aSRTSPL RKCS1(RS) “START SPINDLE CMD 
MOV TiO, TEMP -SETUP TIMEOUT 
JSR pe FROY FIND RDY 
ERROR tel ROY NOT SET AFTER START SPIN CMD 

MOV #98, SESCAPE 

MOV HZ, COUNT 
MOV #60. SEC 
MOV #1, RKMRICRS) 
JSR PC’ CLKON sTURN CLOCK ON FOR &0 SEC TIMEOUT 

1S: JSR PC‘ GSTAT 
‘BIT 8D: HDHM, HMRe 

BEQ os :BR IF HEAD HOME = 0 
TST TIMUP 
BEQ 1$ 
JSR PC, CLKOF 
ERROR 67 sHEAD HOME NOT CLEARED DURING LOAD CMD 

2s: JSR PC, CLKOF 
CLR LPCNT >SETUP FOR TIME 1 
MOV #1, RKMR1(RS) >SELECT WORD 1 

38: JSR PC,GSTAT 
BIT #0: SSP, HMR2 
BNE 4§ -BR IF GOT TFOK 
JSR PC, LOOP ‘ELSE GO THRU LOOP 
TST LPCNT -TEST FOR OVERFLOW 
BNE 3$ BR IF NO 
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DZR6IC.P11 07-OCT-76 13:50 T22 TEST LOW VELOCITY TIMES DURING LOADING 

5870 o3e402 104070 ERROR 70 »SERVO SIG PRES NOT SET SURING LOAD CMO 
5871 032404 013737 oO014S2 OO1442 4S: MOV LPCNT, TIML -STORE LOOP COUNT FOR TIME 1 

5873 
S874 O3e412 005037 9014S2 CLR LPCNT sSETUP FOR TIME 2 
87 0320416 O12765 O00001 o00026 MOV #1, RKMRI (RS) 

5877 032424 004737 040190 «SS: JSR PC, GSTAT 
5878 030430 032737 OO4000 007416 BIT 80: REV, HMR2 
5879 032436 001006 BNE 6$ <BR IF GOT REV 
5880 032440 004737 o42726 JSR PC LOOP 
5881 030444 005737 0014S2 TST LPANT -TEST FOR OVERFLOW 
5882 032450 001365 BNE S$ BR IF NO 
5883 030452 104071 ERROR 7] *REV NOT SET DURING LOAD 
984 032454 013737 001452 OO1444 ES: MOV LPCNT, TIM2 :STORE LOOP COUNT FOR TIME 2 

5886 
5887 032462 005037 001452 CLR LPCNT >SETUP FOR TIME 3 
S888 030466 012765 00000! o0cdz6 MOV $1, RKMRI(RS) 

5890 032474 004737 O40100 7§: JSR PC, GSTAT 
5891 032500 032737 OO4000 007416 BIT #0. REV, HMR2 
5892 032506 001406 BEQ 8$ 
5893 030510 O004737 042726 JSR PC LOOP 
5894 032514 005737 901452 TST LPENT 
589s 032520 001365 BNE 7§ 
589% O3eSe2 104072 ERROR 72 sREV NOT CLEARED DURING LOAD 
S897 032524 013737 OO14S2 OOL44E 28S: MOV LPCNT, TIM3 -STORE LOOP COUNT FOR TIME 3 

5899 
S300 032532 10440! oSes42 TYPE MSG20 sTIME 1 MEASUREMENT 
5901 0320536 013737 O01442 001160 MOV TIM1, STMPO “SETUP FOR MUL 
S302 032544 064737 043004 JSR PC. TYPTIM : TYPE TIME IN USEC 
= 303 032-50 104401 OS4S67 TYPE  ,MSG43 *LIMITS 

590S 032554 104401 052636 TYPE MSG21 > TIME 2 MEASUREMENT 
$906 032560 013737 OO1444 001160 MOV tIMe, $TMPO 
5907 032566 004737 043004 JSR PC. TYPTIM 
£308 032572 104401 O0S463S TYPE ,MSG44 sLIMITS 

S910 032576 104401 052730 TYPE MSG22 ; TIME 3 MEASUREMENT 
S911 032602 013737 O01446 001160 MOV +IM3, STMPO 
S912 032610 004737 042004 ISR PC TYPTIM 
5313 032614 104401 054635 TYPE =, MSG44 sLIMITS 

S915 032620 104401 001205 TYPE  ,SCRLF 
S916 032624 10440] 001205 TYPE SCRLF 
317 032630 005037 001176 CLR $ESCAPE 

5919 032634 013737 O01422 O07426 MOV T5000, TEMP 1 
5920 032642 004737 037152 JSR PC Fate “FIND ATTN 
592e1 O03e646 104074 ERROR 74 "NO ATTN AFTER START SPIN CMD 
5922 032650 005037 007352 CLR UNLD -USED FOR VALID HALT 
323 032654 00414 BR TST23 7:GO TO NEXT TEST 

£3eS 032656 005037 001176 9S: CLR SESCAPE 
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Pll 6 13:50 T20 TEST LOW VELOCITY TIMES DURING LOABING 

iy aE Eo LOOT? cio arn 
Bde Raspeg aia ERROR a, BRA AFTER START SPIN CME 
5929 032676 005037 007352 CLR OND 
2330 032702 000137 936034 IMP SEOP ;ABORT DRIVE 

S33e RRR AE ERA ER EEK ERE EERE EERE AEE RS ERE ERE HSE RE AREER AE ES EARLE SEES 

5333 SETEST 23 MEASURE ROTATIONAL SPEED 
+ 

BES if THIS TEST MEASURES INDEX TIMING BY: 

5937 * A. CHANGE FORMAT TO 20 SECTOR & READ HEADER. 
5938 :% CONTROLLER RDY STARTS THE TIMER 
2333 * B. CHANGE FORMAT TO 22 SECTOR & READ HEADER. 
S40 # CONTROLLER RDY ENOS THE TIMER. 

;% 

S942 + # INDEX TIMING IS THE TIME BETWEEN THE 2 CONT. RDY TIMES. 
5943 + THIS IS BECAUSE A CHANGE OF FORMAT INHIBITS SECTOR PULSES 
5944 - UNTIL THE NEXT INDEX APPEARS-THUS KEEPING A GIVEN 
SsH5 x FORMAT COMPLETE THROUGHOUT AN ENTIRE CYLINDER 

3% 

2347 + THE TIME IS THE AVERAGE OF 100 READINGS. 
-% 

eQuq : © RHRRKEKERG LAER RE RARER ARERR ER ER ERERERRRAE SERRA RREREAA RARER E REESE 

59S0 032706 oocg04 +6723: SCOPE 
5951 032710 012737 o0000: 001174 MOV #1, STIMES 1 ITERATION 
5358 032716 012706 001100 MOV eStACK, SP ‘RESTORE STK PTR 

59S4 032722 004737 o404Se JSR PC, SUBCLR 
5355 032726 104024 ERROR 24 ;CERR AFTER SCLR 

5397 032730 004737 o4226e2 ISR PC, CALCLK sCALIB TIME TO GO THRU ’LOOP’ 

5959 0932734 oosono CLR RO ; ITERATION COUNTER 
S960 032736 005037 O014S6 CLR SUM "LO WORD OF REV TIME SUM 
£361 032742 005037 001460 CLR SUM+2 "HI WORD OF REV TIME SUM 

c 

S963 032746 012765 010025 ocoo000 1S: MOV #<CFMT!RDHEAD> , RKCS1(RS) sCHANGE TO 20 SECTOR FMT 8 READ HEADER 
S964 032754 013737 901424 007426 MOV TSOO00, TEMP j SETUP TIMEOUT 
S965 O3c762 004737 936542 JSR PC FRDY FINO RDY 
b366 032766 104171 ERROR 17] NO ROY AFTER READ HDR CMD 

E968 032770 ooS7D0 TST RO ; TEST FOR SECTOR O AFTER FORMAT CHANGE 
2368 032772 001007 BNE 4g ‘DO ONLY ONCE 

5971 032774 004737 o40S32 JSR PC RDSEC 
6972 033000 005737 O01406 TST SECTOR 
6973 032004 0O0140e BEQ 
6974 933006 104064 ERROR Qa ;CANT FIND SECTOR O FROM INDEX 
5975 "AFTER FORMAT CHANGE & RDY REC'D 
£376 033010 O00464 BR TST24 GOTO NEXT TEST 

5978 023012 005037 0014S2 4$: CLR LPCNT -COUNT PASSES THRU LOOP 
5979 033016 012765 000025 oo0000 MOV #ROHEAD, RKCS1(RSS “CHANGE TO 22 SECTOR FMT & READ HEADER 
E980 033024 013737 OO1424 cO7426 MOV TS0000, TEMP! - SETUP TIMEOUT 
698i 033032 032765 o002¢00 o00000 as: BIT #RDY ,RKCS1(RS) 
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033040 
033042 
033046 
033052 
033054 
0330S6 

033060 
022964 
033279 
033072 

033074 

033076 

633120 

033122 
033126 

033132 
033134 
033140 

033142 

333146 
032152 
033156 

033162 
033164 
033172 

033176 

033202 
033204 
033210 
033214 
033220 

0019007 
004737 
005337 
001367 
104171 
OOC44 1 

004737 
005737 
001402 
104064 

000432 

01370e 
013703 
010246 
010346 

* 994737 
Ol2616 
012603 

060337 
005537 

905200 
0209027 
001302 

1O44O1 

004737 
1O44O) 
1O44O1 

000004 
012737 
012706 

004737 

005000 
005037 
005037 
005037 
005037 
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042726 
007426 

O40S3¢ 
001406 

201452 
001454 

050332 

001456 
001460 

000144 

953107 

043052 
001205 
001205 

000001 
001100 

O4e2b2 

0014S6 
001460 
001462 
001464 

001174 
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MEASLRE ROTATIONAL SPEED 

3$ 
PC LOOP 
TEMP 1 
2$ 
171 
TS724 

PC RDSEC 
SECTOR 
S$ 
64 

TST24 

LPCNT, Re 
LPTIM.R3 
R2,-(5P) 
R3,-(5P) 
PC. deSMULT 
(SP)+, (SP) 
(SP)+; R3 

R3, SUM 
SUM+2 

RO 
RO, #100. 
18 

,MSG24 

PC, AVGTIM 
, SCRLF 
"SCRLF 

sEXIT IF GOT RDY 
;ELSE GO THRU LOOP 

:NO_ ROY AFTER READ HDR CMD 
33GO TO NEXT TST 

;CAN™ FIND SECTOR O FROM INDEX 
AFTER FORMAT CHANGE & ROY REC'D 
;;G0TO NEXT TEST 

-FROM LOOP 
: FROM CALCLK 

PUT THE MULTIPLER ON THE STACK 
PUT THE MULTIPLICAND ON THE STACK 

LL rie MULTPLY ROUTINE 
SREGARD THE MSB'S 

GET THE LSB’S OF THE PRODUCT 

;R3 CONTAINS LOW ORDER PRODUCT 

33CA 
;:DI 

;AVG ROTATIONAL TIME 

;CALC & TYPEOUT AVG TIME 

ARSE SEE Se A REAR SE EAE AE SEE AEE SESE EAE SEAR SESE EE SEE EEE SESE EEE SEE EE aE at 
MEASURE MAX SEEK TIME LATEST 24 

ithe 

THIS TEST MEASURES THE MAX SEEK TIME BETWEEN CYLINDERS O 8 410 
THE AVERAGE TIME OF 100 SEEKS IN BOTH DIRECTIONS RARE PRINTED 
IF NOT WITHIN LIMITS TO BE SUPPLIED. 
MAX SEEK TIME SHOULD BE LESS THAN 70MS. 

Snkatlalalal-5-5-6-Falalelalalalalahalalalalalalalelaleleleielaielelalelsielaleialelelelehelelsicielisicleleisieisleleleiaie 
SCOPE 
MOV 
MOV 

#1. STIMES 
#STACK, SP 

PC, CALCLK 

RO 
SUM 
SUM+2 
SUM1 
SUMN1+2 

;;00 1 ITERATION 

;CALIB TIME TO GO THRU *LOOP' 

; ITERATION COUNTER 
LO WORD OF FOWARD SEEK TIME 
:HI WORD OF FOWARD SEEK TIME 
“LO WORD OF REVERSE SEEK TIME 
“HI WORD OF REVERSE SEEK TIME 

SEQ 0117 



B10 
IVE SIAQNCSTIC. PART 2 9 -MACY1I 27/1006) ake 776 14:14 PAGE 118 

Pir Bt-20%-%6 13:80 T24 MEASURE SEEK TIME 

033224 0ON737 =OMONS2 \8: JSR PC, SUBCLR 
033230 104024 ERROR 24 sCERR AFTER SCLR 

033232 012737 233524 901176 MOV 87S , SESCAPE 

033240 012765 000632 900029 MOV 8410. ,RKDC(RS) ;SETUP FOR CYL 410. 
033246 012765 OO0017 390900 2g: MOV SSEEK'RKCSICRS) :SEEK CMC 
8332054 913737 OS!414 307426 MOV 150. TEMP! 
333262 737 «(936542 JSR PC FROY sFINO ROY 
033266 104131 ERROR 13] “NO RDY AFTER SEEK CMO 

033270 905037 oc:4se CLR LPCNT sCOUNT PASSES THRU LOOP 
933274 913704 OOl222 MOV §UNIT RY 
033300 737 34e7S2 ISR PC FatT3 :FINO ATTN AND STEP ‘LPCNT’ 
033304 164132 ERROR 132 =NO ATTN AFTER SEEK CMD 

033306 004737 cY0190 JSR PC GSTAT 
033312 932737 109005 s073702 BIT aCERR, HCS1 
033320 901401 BEO S$ 
033322 iD42} ERROR 210 :CERR AFTER SEEK CMD. 

033324 013737 O014S2 001160 SS: MOV LPCNT, STMPO “FROM LOOP 
333332 013737 001454 O0:16e MOV LPTIM’ STMPL >FROM CALCLK 
933340 013746 00116C MOV $TMPO; -(SP) :;PUT THE MULTIPLER ON THE STACK 
233944 013746 901152 MOV STMP1'-(SP) -:PUT THE MULTIPLICAND ON THE STACK 
033350 004737 050332 ISR PC ae$nUL? ::CALL THE MULTPLY ROLTINE 
C333S4 012637 OOllbe MOV (SP)+, $TMPL -:GET THE LSB’S OF THE PRODUCT 
033360 012637 301164 MOV (SP)+.$TMP1+2  ::GET THE NSB’S OF THE PRODUCT 

033364 905765 0900020 TST RKDC(RS) 
033370 001414 SEO 6$ :BR IF THIS SEEK WAS REVERSE T0 CYL O 

933372 063727 O0l162 oci4ss ADD STMP1, SUM :SUM UP FOWARD SEEK TIMES (LSB. 
033490 906537 301460 aoc SUM+2 
O33404 063737 OOL1E4 oOCl4ED Ado STMP2, SUM+2 :MSB 

0332412 904737 o4D4S2 ISR PC, SUBCLR 
933416 194024 ERROR 24 -CERR AFTER SCLR 
333420 00712 SR 2s :SEEK TO €YL C 

932422 063737 OOllb2 O014b2 6S: ADD STMP1. SUM! “SUM UP REVERSE SEEk TIMES <.S8° 
023430 005537 901464 AoC SUM1¢+ 
033434 063737 OO1164 OCl464 ado STMP2,SUM1+2 ;MSB 

033442 9csS200 INC RO 
033444 020927 o0C144 CMP RO, 8100. -ALL SEEKS DONE? 
033450 001265 BNE 1$ -BR & REPEAT IF NO TO CYL 410. 

C2345 104401 053267 TYPE MSGe8 :FOWARD SEEK TIME 
933456 004737 043052 JSR bc AVGTIM :CALC & TYPE AVG TIME (FOWARD) 

033462 104401 O0S3346 TYPE MSG29 sREVERSE SEEK TIME 
C33466 013737 901462 001456 MOV Sum 1, SUM “SETUP FOR 
O32474 013737 OC1464 O0!460 MOV SUM1 +2, SUM+2 AVGTIM ROUTINE 

004737 043052 JSR PC AVGTIM ;CALC 8 TYPE AVG TIME (REVERSE) 
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es Aer Toa tt ne ASORe MAK SEEK PINe 3 

124401 201205 TYPE » SCRLE 

seotts RRL ERE CLR gPcFiee 
B00464 SR 75725 -:60 TO NEXT TES” 

005037 00117 "§: oR SESCAPE 

o1e76S 190000 9200000 MOV @CCLR,RKCS1(RS) 
9:3765 OC:222 30091 MoV SUNIT RKCS2<RS) 
912765 900013 900 MOV eRECAL, RKCSI (RS) -RECAL CMO 

sRESET CYL DIFF/OFFSET 8 CYL ACOR RES 
:IN RKMR2 & RKMR3 RESP. 

013737 001412 da7426 MOV T10, TEMP! i ETP TIMEOL!? 
004737 336542 ISR PC, FRDY FIND ROY 
104124 ERROR i204 "ROY NOT SET AFTER RECAL iMC 

012765 00000: o0ccee MOV 81, RKMRICRS) “SELECT WORD 1 
004737 940199 JSR PC GSTAT 
032737 o20000 ooT4is BIT 80 RTZ, HR2 
901901 BNE gHs 
1n4244 EPRIR 244 R72 NOT aE DURING RECAL CMC 
913737 C1412 OC743C 64S: MOV T10, TEMP2 
004737 037056 JSR pC FATT PD e arte 
104055 ERROR 5S :NO ATTN AFTER RECAL CMO 

012765 100000 o90009 MOV 8CCLR,RKCS1{RS) 
013765 OOle22 9000:9 MOV SUNIT RKCS2O(RS) DRIVES 
b1e76 9099005 209900 MOV ICLEGR, i RKCSI(RS) -ORIVE CLEAR CMO 
13737 SCi4i2 AdPHzE MOV P TIMEOUT 

904737 536542 ISR pe ener ie Roy 
194151 ERROR 151 "NO RDY AFT R yORIVE CLEAR CMO 
004737 937024 JSR p> TSTATN ‘TEST FOR ATT 
99043) BR 6s$ 
104254 oss ERROR 154 sATTN NOT CLEARED AFTER DRIVE CLEAR CMC 

; s RESEEAESSERAREREEALAL HEA ET SLARAALARALHSALALARLSAELAREELERHRELES 

; TEST 2s MEASURE MIN SEEK TIME 

if THIS TEST MEASURES THE MIN SEEK TIME BETWEEN CYLINDER O 3 1 
# THE AVERAGE .IME OF 100 SEEKS IN BOTH DIRECTIONS ARE PRINTED 
# IF NOT WITHIN LIMITS TO BE SUPPLIED. 
if MIN SEEK TIME SHOULD BE LESS THAN 10MS. 

: o ESSSSSSESRALEKARSAASSASESSASASKASHALRESARERHKRAARSSRSARSRARSRRDE 

noocoy té125: SCOPE 
012737 900001 901174 MOV #1 STIMES +:DO 1 ITERATION 
01270 001100 MOV aStAaAck, SP 

004737 oO422b2 JSR PC, CALCLK -CALIB TIME TO GO THRU ‘LOOP' 
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Pai ons 

034164 
334170 

CIAaNCS* Te 
“907-76 13:50 

90S000 
230$93” C1 
50S237 C146 
905237 il+be 
00503? = CL 464 

? O404Se Twods 
cle73? = IN23%6 

012765 90000: 
O1e76S 0C00:7 
Olea? = OCl+4 
OO4N737 36542 
10413: 

00S037 0014Se 
9.2704 OOie22 
004737 ONe7Se 
104132 

004737 ©i0C 
032737 100900 
00140} 
194210 

013737 001452 
012737 = OCi454 
Q13746 001160 
912746 01162 
004737 950332 
0:2637 COlibe 
O:2637 001164 

905765 900020 
00.414 

063737 001162 
005537 301460 
063737 OC1164 

004737 O4C4Se 
104024 
900712 

063737 O011be 
537 OO1464 

063737 001:64 

005200 
020027 000144 
901265 

104401 053426 
004737 043052 

PART 2 

002456 

901460 

901462 

001464 

macy 11 2 
725 

cs: 

6$: 

7( 1006) 
MEASLRE MIN SEEK TIME 

D10 
07-0C"-76 14:14 PAGE 120 

RC : ITERATION COUNTER 
SUM 3L0 WORD OF FOWARD SEEK TIME 
SUM¢2 sHI WORD OF FOWARD SEEK TIME 
SUM. 740 WORD OF REVERSE SEEK TIME 
SUM I +2 ;HI WORD OF REVERSE SEEK TIME 

PC, SUBCLR 
e4 ;CERR AFTER SCLR 

87$, SESCAPE 

81, RKDC(RS, -SETUP FOR CYL 1 
aSEEK RECSICRS: = SEEK CMO 
750, TEMP! 
PC FROY sFINO ROY 
131 =NO ROY AFTER SEEK CMO 

PONT :COUNT PASSES THRU LOOP 
SUNIT. RY 
PC FATT sFIND ATTN AND STEP ‘LPCNT° 
132 “NO ATTN AFTER SEEK CMC 

PC GSTAT 
aCERR,HCS1 

210 -CERR AFTER SEEk CMD. 

LPCNT, $™MPO :FROM LOOP 
LPTIM’ $TMP1 ?FROM CALCLA 
$TMPO;-. SP) 7:PUT THE MULTIPLER ON THE STaCk 
STMPL'- SP) >:PUT THE MULTIPLICANG ON "HE STACK 
PC as$mMuLT +;CALL THE MULTPLY ROUTINE 
(SP) +, STMPL -:GET THE LSB'S OF THE PRODUC” 
(SP)+°STMP1+2  ;:GET THE'MSB°S OF THE PRODUCT 

RKDC (RS) 
6$ -BR IF THIS SEEK WAS REVERSE TO cYL 0 

sTiPl , SUM :SUM UP FOWARO SEEK TIMES (LSB) 

STMPS, SUN+2 SB 

PC, SUBCLR 
24 -CERR AFTER SCLR 
es ;SEEK TO CYL O 

STP, SUM ;SUM UP REVERSE SEEK TIMES (LSB: 

STMP2,SUM1+2 ;MSB 

RC 
RO, #100. -ALL SEEKS DONE? 
1$ :BR & REPEAT IF NO TO CYL 1 

MSG30 sFOWARD SEEK TIME 
PC AYGTIM “CALC 8 TYPE AVG TIME (FOWARD) 

SES n 
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OES 095037 

W3H4e42 OlerssS 
O342S9 = 013765 
O34256 012765 

034336 104055 

O3434O 012765 
S24346 013765 
34354 012765 
334362 913737 
934370 004737 
934374 104i51 
34376 904737 
O244Ce 00040! 
O34494 104154 

034406 000004 

pasoid 

BBE 
43052 

001205 
001295 
01176 

001176 

190000 
00 i222 

I365+42 

037024 

PART 2 

Seie8 

900009 
000010 
o9000c 

O07425 

000026 

907416 

007430 

007426 

O34410 012737 000001 001174 

E10 
MACY11 27.1006) O7-0CT-76 14:14 PAGE 12] SEG O12: 
T2s MEASURE MIN SEEK TIME 

TYPE NSG3I : REVERSE SEEK TIME 

ney aunt SUM+2 en RR UTINE 
JSR PC AVGTIN “CALC & TYPE AVG TIME \REVERSE) 

TYPE  ,S$CRLF 
TYPE SCRLF 
CLR $55 CAPE 
8 r-4-) 3;GO TO NEXT TEST 

7S: CLR SESCAPE 

MOV #CCLR,RKCS1<RS) 
MOV SUNIT. RY CSO(RS) 
MCV SRECAL,- .CSI(RS) *RECAL CMO 

sRESET CYL DIFF/OFFSET & CYL ADDR REG 
-IN RKMRE & RKMR3 RESP. 

MOV T10, TEMP! “SETUP TIMEOUT 
JSR PC FRDY >FIND RDY 
ERROR 124 “ROY NOT SET AFTER RECAL CMD 

MOV #1, RKMR1(RS) -SELECT WORD ! 
JSR PC’ GSTAT 
BIT 80. RTZ, HMR 
NE b4§ 

ERROR 244 =RTZ NOT SET DURING RECAL CMO 
648: MOV TiO, TEMP2 “SETUP TIMEOUT 

ISR PC FATT :FINO ATTN 
ERROR 5S :NO ATTN AFTER RECAL CMD 

MOV #CCLR,RKCS1(RS) 
MOV SUNITRKCS2(RS) ;DRIVES 
MOV #CLEAR, RKCSIC(RS) “DRIVE CLEAR CMD 
MOV T10. TEMPL -SETUP TIMEOUT 
JSR PC FRDY :FIND RDY 
ERROR 15] "NO ROY AFTER DRIVE CLEAR CMD 
ISR PC, TSTATN -TEST FOR ATTN 

_ ERROR 154 sATTN NOT CLEARED AFTER DRIVE CLEAR CMD 

5 Sea AEE AE AE He ae gE Ae eS SEE AEE AE SEE A AEE AE HEAR HE EE A a aa a EE 
; TEST 26 MEASURE 137 CYLINDER SEEK TIME 
& 
% THIS TEST MEASURES THE AVERAGE SEEK TIME BETWEEN CYLINOERS O 8 137 
# THE AVERAGE TIME OF 100 SEEKS IN BOTH DIRECTIONS ARE PRINTED 
# IF NOT WITHIN LIMITS TO BE SUPPLIED. 
‘ AVERAGE SEEK TIME SHOULD BE LESS THAN 4OMS 

s  EFESEERERLERRAREEAEREREEELESLELARSEARERELRESRRERERERERERER EERE EE 
eT26: SCOPE 

MOV #1, S$TIMES -:D0 1 ITERATION 
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C34416 

034422 

034426 
034430 
O3S44 34 
234440 
T4444 

234450 
o34454 

034610 
034614 

034616 
034624 
034630 

034636 
C34E42 
DS4E44 

034646 
034654 
J34660 

O34666 

-OCT- 

312706 

004737 
104024 

012737 

012765 

104210 

013737 
013737 
013746 
013746 
004737 
012637 
012637 

005765 
OO1414 

063737 
005537 
063737 

334750 

909211 
000017 
001414 
036542 

0014Se2 
OC i222 
04e7Se 

C49100 
102000 

O014¢2 
001+45- 

001162 
001460 
001164 

O404Se2 

001162 
001464 
001164 

001176 

000020 
009000 
BC7426 

001456 

001460 

001462 

CO1464 

mee v LI 27.1906) 
T26 

1§: 

SS: 

6§: 

MOV 

F1O 
07-OCT-76 14:14 PAGE lee 

MEASURE 137 CYLINDER SEEK TIME 

aSTACK , SP 

PC, CALC.K 

RO 
SUM 
SUM+2 
SUM1 
SUM1+2 

PC, SUBCLR 
24 

#7$, SESCAPE 

8137. ,RKDC (RS) 
HSEEK, BREST ERS) 

EMP 
PC Oneby 
131 

LPCNT 

sun 
132 

PC, GSTAT 
ACER, HCS1 

210 

LPCNT, STMPO 
LPTIM’ $TMP1 
STMPO, -(SP) 
STMP1 > -(SP) 
PC, da$MULT 
(SP) +, STMPL 
(SP)+) $TMP1+2 

RKOC(RS) 
6$ 

STMP1,SUM 
SUM+e2 
STMPe, SUM+2 

PC, SUBCLR 
24 
es 

STMP 1, SUM 
SUM1+ 
STMP2, SUM +2 

RO 

;CALIB "IME TO GO THRU ‘LOOP’ 

: ITERATION COLNTER 
:LO WORD OF FOWARD SEEK TIME 
SHI WORD OF FOWARD SEEK TIME 
LO WORD OF REVERSE SEEK TIME cE WORD OF REVERE SEEK "INE 
;CERR AFTER SCLR 

;SETUP FOR CYL 137. 
;SEEK CMD 

;FIND ROY 
:NO RDY AFTER SEEK CMC 

;COUNT PASSES THRU LOOP 

;FIND_ATTN AND STEP “LPCNT" 
7NO ATTN AFTER SEEK CMD 

-CERR AFTER SEEK CMD. 

:FROM LOOP 
>FROM CALCLK 

;3PUT THE MULTIPLER C_ THE STACK 
“PUT THE MULTIPLICAND ON THE STACK 

CALL The MUL TPLY ROUTINE 
“GET THE LSB°S OF THE PRODUCT 

GET THE’MSB’S OF THE PRODUCT 

-BR IF THIS SEEK WAS REVERSE TC CYL O 

-SUM UP FOWARD SEEK TIMES (LSB) 

;MSB 

-CERR AFTER SCLR 
:SEEK TO CYL O 

-SUM UP REVERSE SEEK TIMES (LSB) 

:MSB 
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934770 
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Q35004 
035010 

035012 
035020 
035024 
035032 
035034 
035936 

035116 
035120 

012765 
913765 
012765 

013737 
004737 
104124 

012765 
004737 
032737 
001001 
104244 
013737 
004737 
104055 

012765 
013765 
012765 
013737 
004737 
104151 
004737 
000401 
104154 

006144 

053603 
0430Se 

0S3662 
001462 
C01 464 
0430S2 

001205 
001205 
001176 

901176 

100000 
90i222 
003013 

001412 
036S4e 

000001 
040100 
020000 

001412 
037056 

036542 

037024 

AGNOSTIC PART 2 
-76 13:50 

001456 
001460 

~00000 
009010 
ooco0o 

007426 

OG00e6 

007416 

007430 

000000 
000010 
000000 
007426 

G10 
wee yi 27(1006) QO7-0C7-76 14:14 PAGE 123 SEG Cl23 
Teb MEASLRE 137 CYLINCER SEEK TIME 

CMP RO, #100. “ALL SEEKS DONE? 
BNE 1$ “BR & REPEAT IF NO TO CYL 137. 

TYPE MSG32 sFOWARD SEEK TIME 
JSR PC, AVGTI™ “CALC 8 TYPE AVG TIME (FOWARD) 

TYPE MSG33 sREVERSE SEEK TIME 
MOV SuN1, SUM SETUP FOR 
MOV sunt § SUM+2 AVGTIM ROUTINE 
JSR tim TCALC & TYPE AVG TIME (REVERSE) 

TYPE  , SCRLF 
TYPE  ‘§CRLF 
CLR $ESCAPE 
BR TST27 -:G0 TO NEXT TEST 

7S: CLR SESCAPE 

MOV 8CCLR, RKCS1(RS) 
MOV SUNIT RKCS2(RS) 
MOV SRECAL, RKCS1(RS) RECAL CMD 

sRESET ct STF COFFSET & CYL ADDR REG 
-IN RKMR2 & RKMR3 RESP. 

MOV T10, TEMP) : SETUP TIMEOUT 
JSR PC FRDY FIND ROY 
ERROR 124 RY NOT SET AFTER RECAL CMD 

MOV #1, RKMRICRS) “SELECT WORD 1 
JSR PC‘ GSTAT 
BIT #0. RTZ,HMRe 
BNE 64 s 
ERROR 244 sRTZ NOT SET DURING RECAL CMD 

64$: MOV T10, TEMP2 : SETUP TIMEOUT 
JSR PC FATT FIND ATT 
ERROR 5S’ =NO ATTN AFTER RECAL CMD 

MOV SCCLR,RKCSI(RS) 
MOV SUNIT RKCS2(R5) ;ORIVES 
MOV #CLEAR, RKCS1 (RS) “DRIVE CLEAR CMD 
MOV T10, TEMP! >SETUP TIMEOUT 
JSR PC FRDY FIND RDY 
ERROR 15} "NO RDY AFTER DRIVE CLEAR CMD 
ISR PC, TSTATN ‘TEST FOR ATTN 

66s ERROR 154 sATTN NOT CLEARED AFTER DRIVE CLEAR CMD 

ws SMI REE HARARE SH AHH He AE aE AEE AE EE HAE AEE EAE ER AEE RE ERR 
i kTEST e7 MEASURE MAX VELOCITY OF HEADS 

THIS TESTS MAX VELOCITY BY DOING SEEKS BETWEEN 
CYL O & 383 AND MEASURING THE TIME BETWEEN CYLINDERS 
1e8 & 256. SINCE THE DISTANCE BETWEEN CYL 128 8 256 IS KNOWN, 
THE AVERAGE VELOCITY OF 100 SEEKS IS CALCULATED 8 TYPED e

m
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H10 
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Pll ©» O7-007%-76 13:50 T2? MEASLRE MAX VELOCITY OF HEADS 

8 IF NOT WITHIN THE SPECIFIED LIMITS TO BE SUPPLIED. 

 SEREELARSRERERRESARRSESRERERESRERSES REARS RRREREAELEEEALERSEEELAS 

035120 900004 +éT27. SCOPE 
03S5i2ee 012737 900001 001174 MOV #1, STIMES 1 ITERATION 
035130 012706 001190 MOV 8StACK, SP ‘hesTORE STK PTR 

035134 oo0so00 CLR RO ITERATION COUNTER 
936136 005037 001456 CLR SUM *LO WORD OF FOWARD SEEK TIME 
035142 0605037 001460 ¢LR SUM+2 “HI WORD OF FOWARD SEEK TIME 
035146 9005037 O01462 CLR SuM1 "LO WORD OF REVERSE SEEK TIME 
035152 005037 001464 CLR SUM1+2 "HI WORD OF REVERSE SEEK TIME 

035156 004737 o42502 JSR PC, VELCAL sCLOCK CALIB SIMILAR TO CALCLK 

035162 004737 o404Se2 1S: ISR PC, SUBCLR 
O35166 104024 ERROR 24 -CERR AFTER SCLR 

035170 012737 035664 001176 MOV #14S, SESCAPE 

035176 012765 000577 ocD0020 MOV 8383. ,RKDC(RS) 
035204 012765 099017 oD0000 es: MOV #SEEK RK RKCS1 (RS) ;SEEK CMD TO CYL 400 
035212 013737 O01414 O07426 MOV 
035220 004737 O36S54e2 JSR PC eagnel :FIND RDY 
035224 104131 ERROR 13] =NO RDY AFTER SEEK CMD 

035226 013737 001416 007426 MOV TSOO, TEMP! 
035234 0049737 o40666 64S: JSR PC QKCYLD *READ CYL OIFF (NO SHIFTING) 
035240 032737 OO4000 001362 BIT 991711, CYLDIF :CHECK BIT 7 <NO SHIFTING) 
035046 O01004 BNE 65$ :BR IF SET 
035250 005337 007426 DEC TEMP 
035254 001367 BNE 64S 
935256 104110 ERROR 110 “CANNOT FIND CYL 128 

035260 005037 001452 65$: CLR LPCNT 
035264 094737 O40666 665: JSR PC QKCYLD 
035270 032737 O04000 001362 BIT eBITLI,CYLDIF | ;CHECK BIT 7 (NO SHIFTING) 
035276 001406 BEQ b7§ 

035300 004737 042726 JSR PS LOOP 
035304 005737 001452 TST LPCNT 
035310 001365 BNE 56S 
035312 104111 ERROR 111 sCANNOT FIND CYL 256 
035314 675: 
035314 013737 001424 007426 MOW TSOO00, TEMP! 
035322 004737 03715e JSR pc Fatt sFIND A 
035326 104132 ERROR 132 *NO OTN TOE TER SEEK CMD 

035330 032737 100000 007370 BIT #CERR,HCS1 
035336 001401 BEQ 7§ 
035340 104210 ERROR 210 -CERR AFTER SEEK CMO 

035342 013702 0014Se2 7S: MOV LPCNT,R2 -FROM LOOP 
035346 013703 001454 MOV LPTIM.R3 : FROM VELCAL 
035352 0102046 MOV Re,-(SP) -PUT THE MULTIPLER ON THE STACK 
035354 010346 MOV R3, - (SP) +E PUT THE MULTIPLICAND ON THE STACK 
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6430 C3S3S8 004737 050332 JSR PC as “CALL THE MULTPLY ROUTINE 
bY Paaabe 01g618 MOV (SP)+4, ( : DISREGARD o THe MSB'S 

4 1 MOV (SP)+" re HE LSB’S OF ThE PRODUCT 
6433 035366 060337 001456 ADD R3 SUM -SUM UP EivaRD SEEK TIMES 
bus 035372 00SS37 O0146C adc SUM+2 

6436 035376 004737 O404Se JSR PC, SUBCLR 
B43? 035402 104024 ERROR 24 -CERR AFTER SCLR 

6439 O3S5404 912765 000017 cD0000 MOV ASEEK RKCSI(RS) ;SEEK TO CYL O 
440 O35412 013737 901414 OO7426 MOV TEMP I 
E441 035420 004737 036542 JSR pe OeRBY :FINO RDY 
aa 035424 104131 ERROR 13] *NO ROY AFTER SEEK CMD 

E444 035426 013737 OO1416 007426 MOV TSOO, TEMP! 
6445 035434 004737 O40666 68S: JSR PC QKCYLD sREAD CYL DIFF (NO SHIFTING) 
6446 035440 032737 OO4000 001362 BIT 9111, CYLDIF :CHECK BIT 7 (NO SHIFTING) 
6447 O35446 OO1004 BNE 69$ -BR IF SET 
6448 035450 005337 007426 DEC TEMP] 
64439 035454 001367 BNE 68S 
B49 035456 104111 ERROR 111 -CANNOT FIND CYL 256 

6452 035460 005037 CO14S2 69S: CLR LPCNT 
6453 035464 004737 O40666 70$: JSR PC QKCYLD 
6454 035470 032737 OO4000 001362 BIT sB1T11, CYLDIF | ;CHECK BIT 7 (NO SHIFTING) 
ae 035476 OO140 BEQ 

6457 035500 004737 0c42726 ISR PC LOOP 
6458 035504 005737 O014S2 TST LPCNT 
6459 035510 001365 BNE 70$ 
6460 O35512 104110 ERROR 110 sCANNOT FIND CYL 128 
6461 035514 718: 
6462 035514 013737 001424 007426 MOV TSOOOO, TEMP1 
6463 036522 004737 037152 JSR pc Fatte sFIND ATT 
b4bd 035526 104132 ERROR 132 ?NO ATTN AFTER SEEK CMD 

6466 035530 032737 100000 0072370 BIT #CERR,HCS1 
6467 035536 OO140) BEQ 12§ 
b4e8 035540 104210 ERROR 210 sCERR AFTER SEEK CMD 

6470 O3S5S42 013702 001452 128: MOV LPCNT,R2 
647; 035546 013703 001454 MOV LPTIM’R3 
6472 035552 010246 MOV Re, -( SP) siPUT THE MULTIPLER ON THE STACK 
6473 035554 O10346 MOV R3,-(5P) UT THE MULTIPLICAND ON THE STACK 
6474 035556 004737 050332 JSR PC’ a8SMULT CALL rid? NUL TPLY ROUT INE 
6475 035562 012616 MOV (SP)+, (SP) i DISREGARD THE MSB’S 
6476 035564 912603 MOV (SP)+/R3 He LSB’S OF THE PRODUCT 
6477 035566 060337 001462 ADD R3, SUM1 ;SUM UP hiERse EEK TIMES 
b478 035572 905537 001464 aoc SUMI+2 

6480 035576 005200 INC RO 
6481 035600 O20027 o00144 CMP RO, #100. -DONE 100 SEEKS? 
6482 035604 001402 BEQ 13$ *BR IF YES 
YES 035606 000137 035162 IMP 1$ “ELSE DO AGAIN 

6485 035612 104401 053742 138: TYPE , MSG34 ;AVG MAX FWD SPEED 



UNIBUS RKO ORIVE DIAGN 
OcRIC.P1l 

O3S664 

035670 
035676 
035704 

935712 

035760 
035764 

035766 

07-OCT-76 

904737 

Apa 
013737 
004737 

104401 
19440 
00503 
000464 

005037 

012765 
013765 
012765 

013737 
004737 
104124 

012765 

000401 
104154 

OSTIC. PART 2 
13:50 

943112 

apts: 
001464 
943112 

001205 
021208 
001176 

001176 

100000 
O0l2e2e 
900013 

001412 
036542 

000001 
040100 
620000 

001412 
037056 

100000 
O0icee 
00000S 
001412 
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7e$: 

Yl1 27(1006) 
MEASLRE 

733: 

J10 
07-OCT-78 14:14 PAGE 126 

MAX VELOCITY OF HEADS 

PC ,AVGSP ;CALC & TYPE AVG SPEED 

elf ?eun : Oy, PAX REV SPEED 
SUM1+2,SUM+2  :AVGSP ROUTINE 
PC, AVGSP 

, SCRLF 
$CRLF 

$ESCAPE 
SEOP 

SESCAPE 

8CCLR, RKCS1(RS) 
SUNIT. RKCS2(RS) 
BRECAL , RKCS1(RS) -RECAL CMD 

sRESET CYL DIFF/OFFSET & CYL ADDR RES 
-IN RKMR2 & RKMR3 RESP. 

T10, TEMP1 :SETUP TIMEOUT 
PC FRDY :FIND RDY 
124 -ROY NOT SET AFTER RECAL CMD 

#1, RKMR1(RS) sSELECT WORD 1 
PC’ GSTAT 
#0. RTZ, HMR2 

244 -RTZ NOT SET DURING RECAL CMD 
T10, TEMP2 :SETUP TIMEOUT 
PC FATT :FIND_ ATTN 
SS =NO ATTN AFTER RECAL CMD 

#CCLR,RKCS1(RS) 
SUNIT;RKCS2(RS) ;DRIVES 
#CLEAR. RKCS1 (RS) -DRIVE CLEAR CMD 
T10, TEMP) -SETUP TIMEOUT 
PC FRDY *FIND RDY 
St 7NO RDY AFTER DRIVE CLEAR CMD 
PC TSTATN -TEST FOR ATTN 

154 sATTN NOT CLEARED AFTER DRIVE CLEAR CMD 

SEG 0126 
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036202 

O7-9CT-7 

OS9040 
009043 

001100 
001220 
007510 

015154 

001i02 
001174 
001216 
100C00 

001220 

OO1le16 

036167 
001216 

036164 
o0004e 

377 000 
O4e41e O42116 
OSi501 Oe0le3 

MACY11 27(1006) O7-OCT-76 14:14 PAGE 127 
END OF PASS ROUTINE 

.SBTTL END OF PASS ROUTINE 

i 5 RRA A REE ERR EERE EEE EERE EERE ERE EE EERE EAE REELED 
INCREMENT THE PASS NUMBER ($PASS) 
*#TYPE "END PASS &XXXXX™ (WHERE XXXXX IS A DECIMAL NUMBER) 

SaIF THERES A MONITOR GO TO IT 
:#IF THERE ISN'T JUMP TO STS 

SEQ 0127 

SEOP: 

SCOPE 
MOV 8STACK, SP 
INC SDEVCT sINCR COUNT FOR # DRIVES CHECKED 
CMP DRIVS,SDEVCT | :ARE ALL DRIVES PRESENT TESTED? 
BEQ SEOP14+2 :BR IF YES 
JMP NUDRV “ELSE TEST NEXT DRIVE PRESENT 

SEOP1: SCOPE 
CLR STSTNM i ZERO THE TEST NUMBER 
CLR STIMES -2ERO THE NUMBER OF ITERATIONS 
INC SPASS ? INCREMENT THE PASS NUMBER 
BIC #100000, $PASS Or T ALLOW A NEG. NUMBER 
DEC (PC)+ >: LOOP? 

SEOPCT: .WORD 1 
BGT SDOAGN ;;YES 
MOV (PC)+,a(PC)+  ;:RESTORE COUNTER 

SENDCT: .WORD 1 
SEOPCT 
TYPE SENDMG -: TYPE “END PASS 8 
MOV $PASS, -(SP) :SAVE SPASS FOR TYPEOUT 
TYPDS +160 TYPF-- :CIMAL ASCII WITH SIGN 
TYPE SENULL :TYPE ~ -utL CHARACTER 

SGET4Y2: MOV ae4e RO PGE” “cNITOR ADDRESS 
BEQ SDOAGN AE NCH IF NO MONITOR 
RESET *:CLEAR THE WORLD 

SENDAD: JSR PC, (RD) >:G0 TO MONITOR 
NOP ;;SAVE ROOM 
NOP *FOR 
NOP Peetu 

SDOAGN: 
IMP a(PC)+ ss RETURN 

SRTNAD: .WORD ST rs 
SENULL: .BYTE sNULL CHARACTER STRING 
SENDMG: .ASCIZ tas EBs veNo pasé's/ 
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036304 
036306 
036310 
036314 
036316 
036322 
036326 

036360 
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737 
001024 
005237 
104401 

005737 
001012 
123727 
001406 
023727 
001005 
104406 
000403 
112737 

000207 

104411 
012600 

001426 

007500 
177757 

001344 

001344 
050630 

000042 

001230 

001140 

000001 

177770 

177400 
007S1e 
000060 

000970 

177770 

JNTBUS RKOG DRIVE DIAGNOSTIC PART 2 
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000001 

000176 

001134 
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SUBROUTINES 

-SBTTL SUBROUTINES 

; SUBROUTINE TO CLEAR ALL FLAGS FROM DOUMP THRU DOTIM 

CLRFLG: MOV #DDUMP, RO 
MOV 8-17. ,R1 

1$: CLR CRO)+ 
INC Rl 
BNE 1$ 
RTS PC 

STYPE PROGRAM ID IF FTITLE=0 

TITLE: TST FTITLE 

OGRAM ID 

ARE WE RUNNING UNDER XXDP/ACT? 
; BRANCH IF YES 
ZARE WE RUNNING UNDER APT? 

;;BRANCH IF YES 
SOFTWARE SWITCH REG SELECTED? 

: BRANCH IF_NO 
::GET SOFT-SWR SETTINGS 

3;SET AUTO-MODE INDICATOR 

BNE 1§ 
tye Fuutte 

.SBTTL Get vacut e FoR SOF TWARE slick REGISTER 

BNE ref 
CMPB SENV, #1 
BEQ 64$ 
CMP SWR, #SWREG 
BNE 65$ 
GTSWR 
BR 6S5$ 

64S: MOVB #1,$AUTOB 
6S: 
1§: RTS PC 

? ROUTINE TO INPUT DRIVE NOS. TYPED IN 8 SET 
;DRIVS, DRIVO-DRIV7 REGISTERS APPROPRIATELY 
; 

GDRVS: ROLIN 
MOV tog RO 

1S: “OVB taB}t bo 
BIC #177400, Re 
MOV #ORIVO,R3 
MOV #60,R4 

23: CMP RY, R2 
BEQ 38 
TST (R3)+ 
INC RY 
CMP R4, #70 
BNE 25 
TST Re 
BNE 4§ 
CMP R1,#-8 
BEQ 6S 

;GET STARTING ADOR OF ASCII STRING 
:SET UP COUNT 
GET ASCII CHAR 
:MASK HI BYTE 
DRIVE FLAG ADDR 

;WAS TYPED CHAR O THRU 7? 
BRANCH IF YES 
NO, INCREMENT DR FLAG ADDR 

;5/B 0-7 OR TERMINATOR 

;DEFAULT ALL DRIVES 

SEG 0128 
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OZR6IT.P11 7-0CT-76 13:50 GET VALUE FOR SOFTWARE SWITCH REGISTER 

6633 036362 905037 007540 7§: CLR SIZFLG -BYPASS TEST 1 6S IZING) 
2634 036366 900207 RTS PC “FOUND TE RINATO T 

6636 036370 005213 38: INC aR3 ;SET UP FLAG FOR THE DRIVE 
6637 036372 005237 007510 INC DRIVS - INCREMENT TOTAL # DRIVES TO BE TESTED 
6638 036376 112302 MOVB (RO)+,R2 -GET NEXT ASCII CHAR. 
6639 036400 O42702 177400 BIC #177400, R2 : MASK 
6640 036494 022702 900054 CMP #54, Re -1S IT A COMMA? 
6641 936410 001407 BEQ S$ *YES, GO TO NEXT WORD. 
6642 036412 006702 TST R2 "NO, IS IT A TERMINATOR? 
6643 036414 901001 BNE 4§ IF NOT, SOMETHING WRONG. 
bb 036416 000761 BR 7 "FOUND TERMINATOR, EXIT 

6645 O36420 104491 OSSO41 4g: TYPE EM SONLY O-7 ALLOWED. 
$647 036424 000137 d12742 JMP PRGSRT -START ALL OVER 

6649 036430 o0Se01 cs: INC R1 ;S/B NO MORE THAN 8 DIFF 
6659 036432 001330 BNE 1$ “DRIVES TYPED IN. 
651 036434 000771 BR 4§ “IF NORE, HAVE ERROR. 

6653 036436 005237 907540 6S: INC SIZFLG :D0 TEST 1 (SIZING) 
6654 036442 009007 RTS PC EXIT. 
55S 
6656 : 
6657 ‘ROUTINE TO INPUT RKBAS OR DEFAULT. 

6659 
6660 O36444 104412 GBA: RDOCT 
6661 O36446 012600 MOV (SP)+,RO ;GET LOW ORDER FROM STACK 
6662 0364S0 005700 TST RO 
6663 O364S2 001403 BEQ 1g ;BRANCH IF DEFAULT. 
6664 036454 010037 001264 MOV RO, SBASE 
6665 036460 000207 RTS PC 
SEH ~=O36462 012737 177440 O01264 1S: MOV #177440,SBASE  ;DEFAULT VALUE 
6667 036470 009¢07 RTS PC 
6668 
6669 : 
5670 “ROUTINE TO INPUT RKVEC OR DEFAULT 

6672 , 
6673 O36472 104412 GINT: RDOCT 
6674 036474 012600 MOV (SP)+,RO ;GET LOW ORDER FROM STACK 
6675 036476 005700 TST RO 
6676 036500 001405 BEQ 1§ ;BRANCH IF DEFAULT 
£677 036502 010037 001314 MOV RO, RKVEC 
6678 036596 004737 036524 23: JSR PC; SETINT 
6679 036512 000207 RTS pc’ 
6680 036514 012737 o00210 001314 1S: MOV #210, RKVEC sDEFAULT VALUE 
6681 936522 000771 BR 2s 
6682 
6683 : 
begs “ROUTINE TO SETUP INTERRUPT VECTOR & PRIORITY 

6686 , 
6687 036524 013700 001314 SETINT: MOV RKVEC ,RO 
6688 036530 012720 044130 MOV SINTER, (RO)+ ; INTER ADDR TO RKVEC 
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036534 
036540 

036542 
036550 
036552 
036556 
036550 
036S64 
036570 
036572 
036576 
036602 
036606 

036610 
036616 
036620 
036624 
036626 
036634 
036642 
O36646 
036650 
036654 
036662 
036670 
036674 

036676 
036704 
036712 
036720 
036726 
036734 
036742 
036750 
036756 
036764 
036772 
037000 
037006 
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013710 001316 
000207 

032765 000200 

007426 

036676 
040016 

000002 
036676 
040016 

000200 

007426 

000034 
000036 
040016 

000002 
000034 
000036 
040016 

000207 

016537 900000 

000030 

000900 

000000 

007416 
007420 

007416 
007420 

007370 
007372 
007374 
007376 
007400 
007402 
007404 
007406 
007410 
007414 
007416 
007420 
007422 

N10 
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GET VALUE FOR SOFTWARE SWITCH REGISTER 

MOV RKPRI, (RC) PRS TO RKVEC+2 
RTS PC 

ROUTINE TO FIND CONTROLLER READY (RDY) DURING A DELAY 
ENTER WITH A COUNT IN TEMP1 
RETURN IF RDY NOT PRESENT (ERROR CONDITION) 
RETURN +2 IF RDY PRESENT (SKIP OVER ERROR) 
;STATUS IS OBTAINED BEFORE THE RETURN FOR EITHER CASE 

HRDY: BIT #RDY ,RKCS1 (RS) 
BNE 1$ 
DEC TEMP 1 
BNE FRDY 
JSR PL, HOLD -STORE ALL RK611 REGS In HOLDING REGS. 
JSR PC} CKCERR ;CHECK FOR SPECIAL CERR 
RTS PC’ 7NO ROY, EXIT 

1S: ADD #2, (SP) -SKIP OVER ERROR 
JSR PC; HOLD 
JSR PC, ,CKCERR ;CHECK FOR SPECIAL CERR 

ROUTINE TO FIND CONTROLLER READY AND STORE DRIVE REGS ONLY 

FRDY1: BIT #RDY , RKCS1(R5) 
BNE 1$ 
DEC TEMP 
BNE FRDY1 
MOV RKMR2(RS) , HMR2 
MOV RKMR3(RS) MRS 
JSR PC, CKCERR’ -CHECK FOR SPECIAL CERR CONDITIONS 
RTS pc’ "NO ROY, EXIT 

1S: ADD #2, (SP) -SKIP OVER ERROR 
MOV RKMR2 (RS), HMRE 
MOV RKMR3(RS)) HMR3 
JSR Pe ,CKCERR’ ;CHECK FOR SPECIAL CERR CONDITIONS 

STORE ALL RKb11 REGISTERS IN HOL®ING REGS 

HOLD: MOV RKCS1(RS),HCS1 
MOV RKCS2(RS) HCS2 
MOV RKWE(RS) AWC 
MOV RKBA(RS)> HBA 
MOV RKDA(RS); HDA 
MOV RKDS(RS) , HDS 
MOV RKER(RS) |HER P, 
MOV RKASOF (RS) HASOF 
MOV RKDC(RS). HOC 
MOV RKMR1 (RS), HMRI 
MOV RKMR2 (RS). HMRO 
MOV RKMR3(RS) HMR 
MOV RKECPS(RS} , HPOS 

SEG 0130 
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Piy Ot-0%*-"—§ 13:0 VALUE FOR SOFTWARE SwIT74 REGISTER 

S37C:4 «916637 209032 907424 MOV RKECPTLRS) .HPAT 
037322 393207 RTS PC 

"ROUTINE TO CHECK FOR CORRECT ATTN 
-RETURN IF ATTN NOT PRESENT (ERROR CONDITION? 
:RETURN 42 IF ATTN PRESENT (SKIP OVER ERROR: 

937024 Dio446 ¥STATN: MOV RY. -(SP) :SAV RY 
037026 Cl3704 01222 MOV SUNIT RY 
537038 136437 907360 907497 BITE  ATTN(RY) ,HASOF +1 
037046 00:40 BEQ 1$ ;BRANCH IF ATTN NOT PRESENT 
C327042 02604 MOV (SP)4+. RY “RESTOR RY 
33 Meris o00c50e ADD 82, (SP) SINCR RET AOCP TO JUMP OVER ERROR. 
0379S0 000207 RTS pc 
9370S2 012654 18: MOV (§P)4+, RY sRESTOR RY 
037054 00277 RTS PC 

:ROUTINE TO FIND ATTN WITHIN TIMES GREATER THAN | SEC 
“ENTER WITH TIME IN SECONOS IN TEMP2 
:RETURN IF NO ATTN (ERROR CONDITION) 
:RETURN +2 IF ATTN caine 
:STATUS IS OBTAINED BEFORE THE RETURN FOR EITHER CASE 

937056 910446 FATTI: MOV RY -(SP) :SAV RY 
837060 912737 177777 BO7MeE 3S: MOV a-] TEMP! 
937066 012704 d0!2ce2 MOV SUNTT RY 
937072 136465 OC7360 O00C!7 1S: BITB  ATTN(R4Y) ,RKASOF+1.RS) :FIND CORRECT ATTN 
037106 OCicls4 BNE 2s 
937192 005237 907426 DEC TEMP} 
937106 00:37) BNE 1$ 
837110 096337 007430 SEC TEMpe 
937114 901361 BNE 3$ 
037116 005065 900026 LR RKMRI (RS) :SELECT WORD O 
937122 004737 O4010G JSR PC GSTAT -GET LATEST STATUS 
037:26 912604 MOV .SP)+,R4 “RESTOR R4 
037130 000207 RTS PC 
337132 O0S06S 200026 28: CLR RKMRI CRS) 
037136 004737 040150 JSR PC GSTAT -GET STATIS AFTER ATTN SEEN 
937142 9!2604 MOV (SP)+ RY “RESTOR RY 
037144 O62716 d9000Ce ACD 82, (SP) “SKIP OVER ERROR 
037150 909207 RT PC 

“ROUTINE TO FIND ATTN WITHIN 1 SEC 
“ENTER AITH COUNT IN TEMP! 
SRETURN IF NO ATTN (ERROR) 
SRETURN +2 IF ATTN FOUND 
“STATUS IS OBTAINED BEFORE THE RETURN FOR EITHER CASE 

537152 OL0446 FATT2: MOV RY -(SP) sSAV RY 
037154 013704 ; MOV SUAIT_R 
337160 

O0leee 
007360 9000017 

4 
BITB ATTN(RY) ,RKASOF+1.R51 ;FIND CORRECT ATTN 
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SET VALUE FOR SOFTWARE SWITCH PESISTER 

BNE 1$ 
DE: TEMP! 
BNE 2$ 
CLR RKMR 1 RS} i SELECT WORE 9 
ISR PC GSTAT Get ATER STATUS. 
MOV {3 1+, R4 :R 
RTS 

iS: “UR eK RS 
3SR t 
MOV Pepe RY sRESTOR RY 
ROG 2, SP) “SKIP OVER ERROR 

bo) 

ENTER WITH A COUNT IN TEMP] 
7 THE DELAY IS APPROX 17 en TERATION + 12 US TO EXIT 
:WHEN COUNT IS 0. BASED ON AN 11/05 

Avy: TST TEMP] 35.6 US 
BEQ 1$ 71.9 US 
DEC TEMP! 6.8 US 
BR OLY 72.5 US 

1$: RTS pc 3.8 65 

THES ROUTINE TYPES BYPASSED DRIVES. ENTER WITH DRIVES IN RO 

BYP: TYPE MSG14 ;BYPASS DRIVE 
NOV Ro.-<SP. $+ SAVE RO FOR TYPEOUT 

TYPOS 360 TYPE--OCTAL ASCII 
-BY'E 1 >: TYPE 1 DIGIT(S) 
"BYTE 0 > SUPPRESS LEADING ZEROS 
RTS Pc 

“THIS ROUTINE READS ALL MSG A 8& B WORDS 8 CHECKS THEM AS REQ‘D. 

SHKNSG: MOV Q(SP),CHKFLG — ;PASS MSGS TO BE "ESTED 
ADD 82, (SP) BUMP RETURN ADOR TD IST ERROR 
JSR PC: ceTAT! ieee ALL ACTUAL DRIVE & CONTR STATUS 

BIS SUNIT,£.A0 :SET JNIT 8 
BIS SUNIT‘E.Al 
BIS SUNIT/E.A2 
BIS SUNIT‘E.A3 

MOV TEMP, -(SP) -SAVE TEMPL 

MOV © AO, TEMP! 
JSR PC SAPAR :GET PARITY FOR MS3 AO 
MOV TEAP1,E.A0 

MOV E.Al. TEMP! 
JSR PC, SBPAR -GET PARITY FOR MSG Al 
MOV TEMP! ,£.Al 

MOV E.A2, TEMP 
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007462 

001176 

14i32e 

007464 

001176 

141264 

007466 

COL176 

4§: 

Ss: 

7$: 

83: 

n
w
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OFTWARE SWITCH REGISTER 

PC SBPAR -GET PARITY FOR MSG Ae 
TEMP! .E.A2 

E.BO, TEMP! 
PC SBPAR sGET PARITY FOR MSG BO 
TEMP! .£.80 

€.B1. TEMP! 
PC, ZBPAR :GET PARITY FOR MSG Bl 
TEAP!,E.81 

€.B2, TEMP 
PC SBPaR :GET PARITY FOR MSG Be 
TEMP! ,E.B2 

£.83, TEMP 
PC SOPAR :GET PARITY FOR MSG B3 
TEMP1,£.83 

(SP)+. TEMPL sRESTORE TEMPL 
SESCAPE.STMPS :SAVE ESCAPE 

H.AD,E.AO ~; TEST MSG AO 
2s ‘BR IF OK 
818, SESCAPE “ELSE SETUP ESCAPE 
(SP$,-iSP) “COPY RET ADDR. 
PC 1% RETURN TO MAINLINE ERROR 

8SW9, ISWR -RET HERE FROM MAINLINE ERROR 
20$ :& BR IF LOOP ON ERROR 
82, (SP) -BUMP RET ADDR TO NEXT ERROR 

H.B0,E.80 -TEST MSG BO 
st 4 -BR IF OK . 
84S, SESCAPE "ELSE SETUP ESCAPE 
(SP), -(SP) -COPY RET ADDR 
PC ?8 RETURN TO MAINLINE ERROR 

#SW9, aSWR RETURN HERE FROM MAINLINE ERROR 
20S ?8 BR IF LOOP ON ERROR 
82, (SP) BUMP RET ADOR TO NEXT ERROR 

H.A1,E.Al :TEST MSG Al 
8$ -BR IF OK 
87%, SESCAPE 
(SP), -(SP) 
PC 

#SW9, aSWR 
20S 
#2, (SP) 

H.B1,£.81 TEST MSG Bl 
11$ ‘BR IF OK 
$10, SESCAPE 
(SP)'-(SP) 

SEG 0133 
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900207 

913737 
300207 

o12706 
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104127 

000207 

013746 

13:§C 

001000 

90000e 

000001 

041026 
000002 

041100 
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041236 
C4174 

001172 

001190 
OC1i72 
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301532 

100000 

004090 

010000 

901900 
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001534 

901534 

091534 

001176 

001176 

097370 

007370 

907372 

907372 
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SET VALUE FOR SOFTWARE SWITCH REGISTE 

R"S PC 

10§ BIT 8SW93, ISWR 
BN $ 

iis 0) Be, (SP) 

128: BIT 8T.Ae, CHKFLG 
138 

JSR PC ,RCYLD 
138: BIT 87.82, CHKFLS 

BEG 14§ 
JSR PC,RCYLA 

14$: BIT 07-83, ,CHKFLG 

FER SRSEC 
ISR PC; RHEAD 

iS$: MOV STMPS , SESCAPE 
RTS PC 

20$: MOV sSTACK, SP 
MOV SINS, SESCAPE 
JMP aSLPE 

; TEST MBG Re? 

PUT INFO CYLOIF, DO NOT CHECK 
; G Be? 
; 0 
:PUT INFO IN CYLADD, DG NOT CHECK 

;TEST MSG B3? 

;PUT INFO IN SECTOR, DO NOT CHECK 
PUT INFO IN HEADA, DO NOT CHECK 

;RESTORE ESCAPE 

;RESET STACK PTR 
RESTORE ESCAPE 

THIS ROUTINE CHECKS FOR CERTAIN ERROR CONDITIONS ONLY 
j1.E.: IF NED, CTO OR MOS SET MESSAGE A & B ARE INVALID 

KCERR: TST BYPCERR 
BNE 4§ 
BIT #CERR,HCS1 
BNE 1§ :BR IF CERR 
RTS PC 

1S: BIT sCTO,HCS1 
BEQ 2s :BR IF NOT CTO 
ERROR 125 -€TO ERROR, MSG A & B INVALID 
RTS PC 

2S: BIT 8NED, HCS2 
BEQ 3s :BR IF NOT NED 
ERROR 126 ‘NED ERROR, MSG A 8 B INVALID 

3S: BIT #M0S,HCS2 
BEG 4§ 
ERROR le? -MOS ERROR, MSG A 8 B INVALID 

4§; RTS PC 

THIS ROUTINE DOES THE SELECT DRIVE COMMAND TO GET STATUS 
*IT THEN WAITS FOR CONTROLLER READY 
i IF RDY NOT RECEIVED BY THE TIMEOUT, AN ERROR IS FLAGGED 

GSTAT: MOV TEMP1,-(SP) ;SAVE TEMP! 

SEG 0134 
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TE 
91373 

012765 
013765 
012765 
012765 
013737 
004737 
104117 
913737 
013737 

012765 

013737 
013737 

012765 

036542 

907426 

007420 

asia 
007426 

o00Cu0 
000010 
000026 
900090 
007426 

9074S4 
007456 

000000 
900010 
000026 
000003 
007426 

907450 
007452 

000000 

oo7444 
O07446 
900000 
000010 
000000 
007426 

007440 
007442 
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GET VALUE FOR SOFTWARE SWITCH REGISTER 

PC. FROY sFIND RDY 
11? :ROY NOT SET BY END OF SELECT ORIVE CMD 
{SP)+, TEMP :RESTOR TEMP1. 

’ 

THIS ROUTINE GETS STATUS OF ALL DRIVE REGISTERS 1(MSG AD-A3, BO-83) 
:8 ALL CONTROLLER REGISTERS. 

&sTaTi: MOV TEMP1,-(SP) :SAVE TEMP] 
PC HOLD -GET ALL CONTR REG 
acCLR RKCSICRS) :CLEAR CONTR 
SUNIT RKCS2(RS) :CURRENT ORIVE 8 
83, RKARI CRS) “SELECT WORD 3 
aSELORV ,RKCSI (RS “GET STATUS 

PC FROY! :FIND RDY & STORE DRIVE REGS ONLY 
11? :ROY NOT SET BY END OF SELECT ORV CMD 
HMR2,H.A3 “STORE MSG A3 
HMR3;H.B3 :STORE MSG B3 

BCCLR, RKCS1(RS) 
SUNIT > RKCS2(RS) 
82, RKARI (RS) “SELECT WORD 2 
#SELORV, RKCS1(RS) 
T10. TEMP 
PC FROY1 FIND ROY & STORE DRIVE REGS ONLY _ 
11? :RDY NOT SET BY END OF SELECT DRV CMD 
HMR2,H.A2 “STORE MSG A2 
HMR3,H.Be :STORE MSG Be 

8CCLR, RKCS1(RS) 
SUNTT, RKCS2(RS) 
#1. RKARI CRS) “SELECT WORD 1 
aSELORV.RKCS1(RS} 
T10. TEMP 
PC FROYL ;FIND RDY & STORE DRIVE REGS ONLY 
11? *RDY NOT SET BY END OF SELECT DRV CMD 
HMR2,H. Al ‘STORE MSG Al 
HMR3;H.B! :STORE MSG 2} 

#CCLR,RKCSI(RS, 
SUNIT RKCS2(RS) 
#SELDAV,RKCSI(RS) ;SELECT WORD 0 
T1G. TEMP} 
PC FROYL :FIND ROY & STORE DRIVE REGS ONLY 
11? *RDY NOT SET BY END OF SEL DRV CMO 
HMR2 ,H.AD “STORE MSG AO 
HMR3.H. 80 ‘STORE MSG 80 

;RESTORE TEMP1 

SES 0135 
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GET VALUE FOR SOFTWARE SWITCH REGISTER 

i eT ROUTINE Doe ee SUBSYSTEM C.EAR 8 Warts FOR CO 
RDY IS NOT RECEIVED BY THE END OF THE TIMEOU 

ithe ROUTINE THEN GETS CURRENT STATUS & CHECKS FO 
RETURN IF CERR SET 
RETURN +2 IF CERR CLEAR 

SUBCLR: HOV BSCLR,RKCS2(RS) :SUBSYS CLEAR 

JSR pC OneBy ;FIND ROY 
ERROR 120 =RDY NOT SET BY E 
MOV SONIT, RKCS2(RS) :CURRENT DRIVE # 
CLR RKMR1L CRS) :SELECT WORD O 

CEN ERROR 18 FLAGGED. 
R CONTROLLER ERROR <CERR, 

NO OF SCLR 

SES 0136 
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00473" 

Bai48i 
000207 
062716 
900207 

040100 
1oco00 6007370 

O00Ce 
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GET ‘'ALUE FOR SOFTWARE SWITCH REGISTER 

JSR PC, GSTAT ;GET STATUS 
BAO aCERR, HCS1 :CHECK FOR CONT ERROR 

RTS PC 
1$: ADO 82, SP) ;SKIP OVER ERROR 

RTS FC 

SEG 9137 
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GET VALUE FOR SOFTWARE SWITCH REGISTER 

;READ THE SECTOR COUNT IN RKMR3, RIGHT JUSTIFY IT $8 STORE IT Ih ‘SECTOR’ 

3EG 2138 
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040650 
O4O6S6 
049660 
040664 

O4O656 
040672 
040700 
040706 
040714 
040722 
040724 
040730 
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040750 
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041024 
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013737 
042737 
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012765 
004737 
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000003 
040100 
007420 
177017 
001406 
001406 
001406 
001406 

O07426 
000002 
000001 
001412 
000200 

007426 

000034 
160017 
007426 

000002 
040100 
007420 
160017 
001364 
001364 
001364 
001364 

000026 

001406 
001406 

0000e6 

001362 
001362 

000777 

000026 
000000 
007426 
000000 

000026 

001364 
001364 
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GET VALUE FOR SOFTWARE SWITCH REGISTER 

RDSEC: MOV $3, RKARL (RS) ;WORD 3 
PC'GS 

MOV HMR3. SECTOR 
BIC #¢C<. SECT: , SECTOR 

SECTOR ASR ;RIGHT JUSTIFY 
ASR SECTOR ; SECTOR 
ASR SECTOR ; INFO 
ASR SECTOR 
RTS PC 

=READ THE CYL DIFF/OFFSET IN RKMR2, RIGHT JUSTIFY IT 8 STORE IT IN ‘CYLDIF’ 

ROCYLD: nov #2, RKMRI(RS) “WORD 2 
PC GSTAT 

MOV HMRe CULDIF 
BIC atCcM.COIF> ,CYLDIF 
ASR CYLDIF ‘RIGHT JUSTIFY 
ASR CYLDIF “CYL DIFF/OFFSET 
ASR CYLDIF - INFO 
ASR CYLDIF 
CMP CYLDIF , 8777 ;CHK TO SEE IF RET IN COMPL. FORM 
BNE 1$ -BR IF NOT 
CLR CYLDIF -CLR IF YES 

1S: RTS PC 

QUICK SELECT DRIVE COMMAND TO OBTAIN CYL DIFF 

QKCYLD: MOV TEMP1, -(SP) -SAVE TEMP! 
MOV #2, RKMR1 (RS) “SELECT WORD 2 
MOV SSELORV,RKCSI(RS3 -SELECT DRIVE CMO 
MOV T10, TEMP 

1S: BIT #RDY ,RKCSI(RS) ; TEST FOR CONT RDY 
BNE 2S BR IF THERE 
DEC TEMP 
BNE 1$ 
ERROR 117 :NO RDY AFTER SEL DRV CMD 

2s: MOV RKMR2 (RS). CYLDIF 
BIC BtCcM.CDIF>, CYLDIF -GET CYL DIFF ONLY (NO SHIFTING) 
HOV (SP)4, TENPL *RESTORE TEMP] 

'READ THE CYL ADDR IN RKMR3, RIGHT JUSTIFY IT 8 STORE IT IN *CYLADD’ 

ROCYLA: MOV #2, RKMR1(RS) WORD 2 
JSR PC’ RSTAT 
MOV HMR3, CYLADD 
BIC tC. CADD> , CYLADD 
ASR CYLA ;RIGHT JUSTIFY 
ASR CYLADD ;CYL ADOR 
ASR CYLADD ; INFO 
ASR CYLADD 
RTS PC 

READ THE CYL DIFF/OFFSET IN H.Ae2, RIGHT JUSTIFY IT & STORE IT IN ’CYLDIF* 

SEQ 0139 
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GET VALUE FOR SOFTWARE SWITCH REGISTER 

RCYLD: MOV H.A2, CYLDIF 
BIC StC(M.CDIF> CYLDIF CLEAR UNWANTED INFO 
ASR CYLDIF ;RIGHT JUSTIFY 
ASR CYLDIF 
ASR CYLDIF 
ASR CYLDIF 
CMP CYLDIF, 8777 ;CHK TO SEE IF RET IN COMPL. FORM 
BNE 1§ :BR IF NO 
CLR CYLDIF 'ELSE CLEAR 

1S: RTS PC 

READ THE CYL ADDR IN H.B2, RIGHT JUSTIFY IT & STORE IT IN ’CYLADD’ 

RCYLA: MOV H.B2, CYLADD 
BIC #+C<M.CADD>,CYLADD ;CLEAR UNWANTED INFG 
ASR CYLADD sRIGHT JUSTIFY 
aSR €YLADD 
ASR CYLADD 
ASR CYLADD 
RTS PC 

!READ THE SECTOR COUNT IN H.B3, RIGHT JUSTIFY IT 8 STORE IT IN ’SECTOR’ 

RSEC: MOV H.83, SECTOR 

ASR SECTO ;RIGAT JUSTIFY 
ASR SECTOR 
ASR SECTOR 
ASR SECTOR 
RTS PC 

READ THE HEAD ADDR IN H.B3, RIGHT IT 8& STORE IT IN ’HEADA‘ 

RHEAD: MOV H.B3, HEADA 
BIC #¢C<M.HEAD> ,HEADA :CLEAR UNWANTED INFO 

ADA :RIGHT JUSTIFY IT 

SFIND SECTOR 23 
PRETURN IF NOT FOUND 
PRETURN +4 IF FOUND 
FSEC23: MOV TSOO0, TEMP! :SETUP TIMEOUT 
18: JSR PC _RDSEC READ SECTOR 

CMP SECTOR, #23 “TEST FOR SECTOR 23 
BNE 2§ *BR IF NOT 23 

JSR PC, RDSEC 
CMP SECTOR, 423 
BEG :BR IF READ SAME TWICE 
JSR PC, RDSEC “ELSE TRY 1 MORE TIME 
CMP SECTOR, #23 
BEQ 3$ -BR IF 17 

SEG 140 
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005337 
001383 
000207 

062716 
000207 

012737 

012737 
012765 
004737 
032737 
001004 
005337 
001367 
000207 
062716 
000207 

010046 
010146 
912700 
005001 
013737 
006337 
006337 
006337 
006337 
006337 

007426 

ooo004 

1772777 
000001 
040100 
000040 

007426 

007430 

ooc0de 

000372 
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040100 
010000 

007426 
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001536 

001474 

001500 

007426 
000026 
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GET VALUE FOR SOFTWARE SWITCH REGISTER 

25: DEC TEMP! 
BNE 1§ TRY AGAIN 
RTS PC 

38: ADD 84, (SP) SKIP OVER ERROR 
RTS PC 

ROUTINE TO FIND HEADS HOME IN RKMR2 WORD 1 BEFORE SPECIFIED DELAY 
ENTER WITH TIME IN SECONDS IN TEMPe 
SRETURN IF NOT FOUND 
;RETURN+2 IF FOUND - SKIP OVER ERROR 

HDHM: MOV #-1, TEMP! sALL 1°S 
MOV #1, RKMRI (RS) *WORD 1 

1S: JSR PC’ GSTAT 
Bie 10. . HOHM , HMR2 

Bee Fes 
BNE 1$ 
DEC TEMPe 
BNE FHDHM 
RTS PC 

eS: ADO Be. (SP) ;SKIP OVER ERROR 
RTS PC 

ROUTINE TO FIND LOQD HEADS IN RKMRe WORD 1 BEFORE THE TIMEOUT 
RETURN IF NOT FOUND 
;RETURN+2 IF FOUND: SKIP OVER ERROR 

Loan: MoV s2SC TEMP! 
MOV #1, RAARICRS) WORD 1 

1S: JSR PC? GSTAT 
BIT #0. LORD, HIRE 
BNE 
DEC TEMP1 

Pe 
es: ADD BE, (SP) ;SKIP OVER ERROR 

FILL HEADER TABLE WITH 66 WORDS OF VALID HEADERS 
‘ENTER WITH CYL # IN ’CALADD’ 
ENTER WITH HEAD # IN ’HEAD’ 
ENTER WITH FORMAT IN ’FORMAT’ 

tuoTAB: MoV RO,-(SP) SAV RO 
MOV RI -(SP) SAV RI 
MOV #HOTAB, RO "HEADER WORD TABLE ADDR 
CLR Ri “SECTOR COUNTER 
MOV HEAD, HD! 
ASL HD 1 
ASL HO1 
ASL HO! 
ASL HO1 
ASL HD1 ;SETUP HEAD & FOR WORD 2 OF HEADER 



UNIBUS RkO& DRIVE DIAGNOSTIC PART 2 
OZREIC.P11 13:50 

041500 
041506 
O41512 

O41S16 
041522 
041524 
041530 
041534 

941540 
O41S46 
041S$52 
041560 
041564 
041572 

041576 
041600 
041604 

041606 
041610 
041612 

041614 
041615 
041622 
041624 
041630 
041634 

041649 
O4 1644 
041650 

041654 
041656 

041660 
041664 
041670 

041674 
041700 
041704 

041710 
041712 

07-0CT-76 

013737 
000337 
006337 

013720 
010110 
053710 
053710 
004737 

013737 
011037 
043737 
042037 
053737 
013720 

005201 
020127 
001344 

012601 
012609 
00207 

010246 
005737 
901016 
012702 
004737 
052710 

012702 
004737 
0£2719 

012602 
000207 

O12702 
004737 
052710 

012702 
004737 
052710 

012602 
000207 

90150e 001504 
001504 
001504 

001366 

001500 
001504 
041614 

001366 
007430 
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007426 
007426 
007430 

007426 
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041714 
100000 

005362 
041714 
040000 
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041714 
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041714 
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GET VALUE FOR SOFTWARE SWITCH REGISTER 

1$: MOV 

‘THIS ROUTINE GETS INFORMATION FROM THE BAD SECTOR TABLE FILLED BY A PREVIOUS 

FORMAT, FMT1 
FMT1 
FMT 

CALADD, (RO)+ 

Abd (RO) 
FMT! (RO) 
PC .SECFLG 

CALADD, TEMP! 
(RO). TEMP 
CALAOD, TEMPe 
(RO)+. TEMP 
TEMP1. TEMP2 
TEMP2; (RO)+ 

Rl, #22. 
1$§ 

;SETUP FORMAT FOR WORD 2 OF HEADER 

;HEADER WORD 1-CYL_ADDR 
; HEADER WORD 2 TPEE TOR NO 

-FORMAT 

;HEADER WORD 3-HEADER CHECK 

;SECTOR CTR 
jALL 2 BECTORS DONE? (66 WORDS) 

;RESTOR R1 
RESTOR RO 

: TEST & SETS BITS 14 & 15 APPROPRIATLY. 

;SAVE Re 

;BR IF 20 SECTOR FORMAT 

decrLe: nov 

1§: MOV 

Re, -(SP) 
FORMAT 
1$ 
ABSE22H+8.. sR 

LGTST 
Wetric. (RO) 

#BSE22S+8. ,R2 
PC FLGTST 
eBtT14, (RO) 

(SP)+,R2 
PC 

#BSE20H+9. ,R2 
PC FLGTST 
#BiT1S, (RO) 

¥BSE20S+8.. »R2 
LGTST 

WetTLS. (RO) 

(SP)+,Re 
PC 

;GET HARDWARE DETECTED FLAG 
RETURN HERE IF GOOD SECTOR 

;ELSE RETURN HERE 
;GET SOFTWARE DETECTED FLAG 
RETURN HERE IF GOOD SECTOR 

;ELSE RETURN HERE 

;GET HARDWARE DETECTED FLAG 
RETURN HERE IF GOOD SECTOR 

;GET SOFTWARE DETECTED FLAG 
RETURN HERE IF GOOD SECTOR 

;RESTC ° 

‘THIS ROUTINE DOES THE ACTUAL SCANNING OF THE BAD SECTOR TABLES 
ENTER WITH THE ADORESS OF TABLE (BSEecH, BSE2eS, ETC.) IN TEMP 

SEG Cl4e 
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022203 

001401 
000756 
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062716 
000297 

010046 
O10146 
004737 
062737 
004737 

012700 
163700 
010037 
062737 

062700 
012701 

012021 
020027 
001374 

012700 
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020037 
001374 

012601 
012600 

177777 

001366 

000002 

001474 

000004 

040532 
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042100 

000204 
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001406 
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GET VALUE FOR SOFTWARE SWITCH REGISTER 

;RETURN IF_NO COMPARE 
RETURN+4 IF COMPARE 

ALGTST: MOV 

1S: CMP 

es: CMP 

33: MOV 

4§: MOV 

R3,-(SP) 

(R2), 8-1 
2s 
(SP)+,R3 
PC 

(Re )+, CALADD 
3$ 
#2, Re 
1§ 

HEAD, R3 
R3 
R1.R3 
(R2)+,R3 

4§ 
1$ 

(SP)+.R3 
#4, (SP) 
pc’ 

;SAVE R3 

;SEE IF ALL 1’S 
BR R_IF NO 
;RESTORE R3 

;SEE IF=CYL # & ADR PTR TO TRK/SECTOR WORD 

;GO0 TO NEXT CYL WORD IN TABLE 

.GET HEAD # FROM FHDTAB ROUTINE 
;ADD SECTOR # FROM FHDTAB ROUTINE 
“SEE IF SECTOR/HEAD COMPARE 
:& INCR PTR TO NEXT CYL WORD 
:BR_IF_COMPARE 
“ELSE TRY NEXT CYL 

;RESTORE R3 
INCREMENT RET ADOR 

‘THIS ROUTINE SORTS THE RHTAB TABLE FROM WHATEVER SECTOR IT BEGINS 
;WITH AND RE-WRITES THE INFO IN SRTTAB TABLE TO BEGIN WITH SECTOR O 

dort: 

1§: MOV 

es: MOV 

RO,-(SP) 
Rl, ,- (SP) 
PC; ROSEC 
#1, SECTOR 
PC; MULT6 

$132. ,RO 
SECTOR RO 

OR 
BRATAB, SECTOR 

#RHTAB, RO 
#SRTTAB,R1 

(RO)+. (R1)¢4 
RO, $RHTAB+132. 

#RHTAB, RO 
(RO)+. (R1)+ 
RO, SECTOR 

(SP)}+,R1 
(SP)+; RO 

;RO-SECTOR TO RO = 

;SAVE INDEX 

;SAVE RO 
:SAVE RI 

sMULT SECTOR BY & 

INDEX 

; INDEX TO BOT HALF OF RHTAB 
INDEX TO TOP HALF OF SRTTAB 

;PUT BOTTOM OF RHTAB TO TOP OF SRTTAB 

;PUT TOP OF RHTAB TC BOT OF SRTTAB 

;RESTOR R1 
:RESTOR RO 

SEG 0143 
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STREIC.P11 OP -057-7& 13:82 SET VALUE FOR SOFTWARE SWITCH REGISTER 

?. o42c"6 4900207 RTS PC 

733 TMuL? BY & ENTER WITH DESIREL 8 IN ‘SECTOR’ 

7331 O42100 006337 901496 fu "6: ASL SECTOR :2 X SECTOR 
7332 ei&Y C1374 (9014% MOV SECTOR, -(SP) 
7333 «SNe!19 906337 01456 ASL SECTOR X SECTOR 
72 MSl14 362637 001406 ADC .5P)4+, SECTOR ny x S)4(2 X §) = & X SECTOR 
73398 SNzloc 20625 RTS PC 
7336 

=339 i THIS ROUTINE IS ENTERED ONLY IF THERE IS @ BSE ERROR AFTER A WRITE SATA 
7339 “CMO. IT VERIFIES THAT THE BAD SECTOR IS LISTED IN "HE BSE INFORMATION 
7346 : CYLINOER aT CYL 410, TRACK 2. 
ls 

72 "RETURN IF SECTOR NOT LISTED IN BSE TABLE, ERROR CONDITION. 
7343 :RETURN¢2 IF LISTED, SKIP OVER ERROR 

PME ON2i22 TONG tRUERR: MOV RY, -(SP) -SAVE R4 
rate 

74? ON2124 O32737 «919000 207370 BIT SCFMY,HCS1 CHECK FORMAT 
7a OM2132 S0!014 BNE 2s “BR FOR 20 SECTOR FORMAT 

7350 M2194 012704 003362 MOV SBSE22H+B. RY 
7351 M2140 904737 M2222 GR PC, TERRI «SEE IF ON HARDWARE DETECTED TABLE 
7308 O42144 O00422 BR 3$ ZRETURN HERE IF YES 

7354 ON2146 012704 305362 MOV 88SE22S+8. .RY :ELSE RETURN HERE 
7355 MelSe SON737 D42222 JSR PC TERRI & SEE IF ON SOFTWARE DETECTED “ABLE 
735 042156 S0c41S BR 3$ 'RETURN HERE IF VES 

7358 042:60 512694 1S: MOV (SP)+,R4 -RESTORE R 
7359 SNeib2 990027 RTS pt > RETURN WITHOUT JUMPING OVER ERROR 

oe O42:64 012704 902 2s: MOV BBSECCH+8. .RY 
732 By5:55 737 EEE J PC, TERRI -SEE IF ON HARDWARE DETECTEL TAGE 
7363 O42!74 SO04d6 BR 3$ “RETURN HERE IF YES 

735 217% 012704 304362 MOV 88SE20S+8..R4  -ELSE RETURN HERE 
7% e202 604737 242222 JSR PC TERRI -3EE IF ON SOFTWARE DETECTED “ABLE 
737 422% 90040! BR 38 :RETIRN HERE IF YES 
7368 42210 000763 BR 18 "RETURN HERE IF NO 

7370 O422i2 012604 38: MOV (SP)4.R4 SRESTORE RY 
737) 042214 %e7:— 00002 AGO 2, (SP) -SKIP CVER ERROR ON RETURN 
7272 O42220 O0Ce67 RTS pC 

rn 
7275 “THIS ROUTINE DOES THE ACTUAL COMPARING OF CYLINDER, HEAD 8 TRACK AGAINST 
7376 ‘THE BSE TABLE FOR THE ABOVE SUBROUTINE. 
7377 =RETURN IF FOUND ON TABLE 
7378 “RETURN¢2 IF NOT FOUND 

7206 042222 921427 177777 FERRI: CMP (RY), 8-1 :SEE IF ALL 1°S 
728. Ogeee 901496 BEQ 1$ BR IF YES, nO? ON TABLE 
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SET VALUE FOR SOFTWARE SWITCH REGISTER 

CMP (R4)4, CCYL tJ IF tt MATCH 

ik (RY)4 : of ROV'TO NEXT CYL WORD 
BR TERE) -$ TRY AGAIN. 

18 ADC 82, (SP) 
RTS pC 

2s MP (R4) +, HDA E JF SECTOR & TRACK MATCH 
rs 3$ a if vee 
BR TERR! 5R TRY AGAIN 

33 RTS PC 



: 
BU
YV
VI
VY
 

O
N
O
U
N
E
 
W
U
E
 

oO
 

7419 

RaOG DRIVE TIASNOSTIC PART 2 
Pll ones eaere & 13:50 

000400 

001456 
901457 

001372 
001374 
507426 

001372 
001374 

901456 

CALCLK: SAVREG 
LR 

Dle 
MACYLi 27(1006) O7-0C7-76 14:14 PAGE 146 
GET VALJE FOR SOFTWARE SWITCH REGISTER 

SEQ D146. 

;THIS ROUTINE CALIBRATES ANY PDP-il AGAINST 2 CONSECUTIVE 16MS TICKS FROM AN L OR ‘WRC 

:THE 1ST TICK CLEARS A COUNTER ‘LPCNT’. THE PROGRAM THEN GOES THRU A LOOP. 
EACH Mg IT GOES THRU THE LOOP, LPCNT IS INCREMENTED BY 1 
>THE OND TICK STOPS INCREMENT ING 
"NOW, FOR THIS PARTICULAR POP-11. THE TIME TO GO THRU THE ABOVE LOOP ONE IS 
>16.6MS DIVIDED BY THE CONTENTS SF LPCNT. 

"AN APPROX VALUE FOR A PDP1I-0S MAY BE 3.4MS TO GO THRU THE LOOP ONCE 

:FROM THIS POINT ON, WHENEVER ACCURACIES GREATER THAN WHAT THE L CLOCK 
;CAN PROVIDE ARE NECESSARY, THE EVENT TO BE TIMED IS COMPARED AGAINST 
:THE NUMBER OF TIMES THE LOOP IS PASSED THRU AND MULT. BY THE ABOVE 
sCALCULATED FIGURE 

C RO s ITERATION CTR 
CLR SUM :SUM OF 256 ITERATIONS 
CLR SUM+2 

cs: MOV 81, COUNT -GO THRU CLOCK HANDLER 
MOV 81 SEC “ONLY ONCE 
MOV s-| TEMP! “ALL 1°S FOR TIMEOUT 
SR Pc, eL¥ON 

1s: TST TIMUP 
BNE 2s :BR IF GOT 1°ST TICK 
DEC TEMP 1 
BNE 1S ;82 IF TIMEOUT NOT DONE 
TYPE MSG23 "Ng CLOCK INTR PRESENT, ABORT TIMING TEST 
IMP $eop -ABORT DRIVE 

2s: MOV 81, COUNT ;GOT 1’ST TICK 
MOV #1 SEC 
CLR LPtNT ;LOOP COUNTER 
CR TIMUP :CLEAF BEFORE 2°ND TICK 

3s: TST TIMUP 
BNE “3 -BR IF GOT 2°ND TICK 
JSR PC, LOOP 
BR 3$ 

4g: JSR PC. CLKOF :GOT 2°ND TICK, TURN OFF CLOCK 
ADD LPCNT, SUM 
ADC SUM¢2 :ADD POSSIBLE OVERFLOW 

INC RO 
CMP RO, #256. “ALL ITERATIONS DONE? 
BNE S$ “BR IF NO 

SWAB = SUM -DIVIDE BY 256 
CLRB = SUM+1 :TG GET AVERAGE 

LPCNT AND THE CLOCK INTERRUPT IS TURNED CFF. 

a 
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340432 
001456 
O442Se 
001454 

001455 
903460 

909001 
00000! 
177777 
043236 

001376 

007426 

053022 
036334 

900001 
000001 
0014S2 
001376 

001376 
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000400 
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001374 
907 +26 

001372 
001374 

001456 

MACY11 27(1006) 
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RO 
RI 
Re 
Ry 
816666. ,R2 
SUM, RS 
PCM. OPID 
R3.LPTIM 

PC 

c :14 PAGE 147 1 
EGISTER 

;CLEAR FOR Olv 

IVIDEND (16666 -S. 
OF AVERAGE OF 256) 
VI 
QUOTIENT 

EQUALS THE TIME IN USEC 
THRU THE LOOP ONCE 

LSB D 
OIVIS 
DO DI 
STORE 
THIS 
TO GO 

‘THIS ROUTINE IS EXAC™.Y THE SAME AS THE ABGVE EXCEP™ THAT 
;A JSR PC QKCYLD HAS BEEN INSERTED TO TAKE JP SOME TIME 
;TO MATCH THE TIME TAKEN BY THE ROUTINE "HAT USES TH.S ROUTINE 

VELCAL: SAVREG 
LR 

S$: 

i$: 

es: 

3$: 

4§; 

SUM 
SUM+2 

81, COUNT 
#1, SEC 
e-{° TEMPL 
pc, CLKON 

4 
PC, QKCYLD 

PC, LOOP 
3$ 

PC CLKOF 
LPCNT, SUM 
SUN+2 

RO 
RO, seS6. 
ss 

SUM 

; ITERATION CTR 
;SUM OF 256 ITERATIONS 

;SEE ABOVE CALCLK FOR COMMENTS 

:NO CLOCK 

THIS IS ONLY DIFFERENCE BETWEEN 
;PRECEEDING SUBROUTINE 

:ADD POSSIBLE OVERFLOW 

SEG C147 
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GET VALUE FOR SOFTWARE SWITCH REGISTER 

CLRB SuM+1 

CLR RO 
CLR R 
CLR R 
CLR RY 
MOV #16666. ,R3 
MOV SUM, RS 

MOV R3,LPTIM 

PC 

WITH SO IN RO, IT TAKES APPROX 400 US FOR AN 11/05 TO GO THRU THIS 
; LOOP AND INCREMENT 'LPCNT’ ONCE. 
- THIS 490 US IS APPROX 2.5% OF IGMS GIVING A RESOLUTION OF 0.4MS 
:PER COUNT In TLPCHT 

N USED 8 “GAL K? ROUTINE LPCLK SHOULD BE APPROX 40(10)=50(8) 
anh H AN D Bes 76 200(10)=264(8) FOR AN 11770 

oop: Mov RO ($B) SAVE RO 
MOV #400, R 

1§: DEC 
BEQ a 
BR 1S 

2s: INC LPCNT 
MOV (SP)+,RO sRESTORE RO 
RTS pC 

THIS ROUTINE FINDS ATTN FROM A SEEK AND RETURNS 

FATT3: BITB ATTN(RY), RKASOF +1 (RS? ; TEST FOR ATTN 
$ sEXIT IF’ THERE BNE 1 

JSR PC LOOP !ELSE GO THRU LOOP 
TST LPCNT :TEST FOR OVERFLOW 
BNE FaTTS ?BR IF NO AND TRY AGAIN 

1S: ADD 82, (SP) ; JUMP OVER ERROR 
RTS PC 

* ROUTINE TO MULT 8&8 TYPE A 2 WORD PRODUCT 
“ENTER WITH LPCNT IN STMPO 
;USED FOR LOW VEL TIMES IN UNLD & LOADING 

tYPTIN: 
MOV LPTIM, -(SP) : PUT THE MULTIPLER ON THE STACK 
MOV SIMO, -(SP) T THE MUL TIPLICAND ON THE STACK 
JSR C, da$MULT 3s CALL ie? MULTPLY R 
MOV (SP)+, STMPO ;GET THE LSB°S OF THE PRODUCT 
MOV (8p)4’§TMPO+2 GET THE’MSB'S OF THE PRODUCT 
MOV sSTMPO, -(SP) AUSH LSB ONTO STACK 

:MSB IN $TMP1 FROM MULT MACRO 
JSR PC, $0820 “CONVERT TO ASCII STRING 
JSR PC; SSUPRS “TYPE TIMES 
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GET VALUE FOR SOFTWARE SWITCH REGISTER 

TYPE MSG2S 
RTS bc 

ROUTINE USED BY TIMING TO OBTAIN THE AVERAGE OF 100 TIMES IN MICRO SECONDS 

AVGTIM: SAVREG 
CLR 
CLR RI 

MOV 8100. )RS 
JSR PC DIVTYP 
TYPE =, MSG2' 
RESREG 
RTS PC 

'ROUTINE TO CALC 8 TYPE AVERAGE 

AVGSP: SAVREG 

MOV Bae R3 
MOV SUM4+2. R2 
MOV 8103240, RS 
MOV #1,R4 

JSR PC,M.DPID 
MOV R3, STMP 1 

CLR RO 
CLR Ri 
CLR Re 
CLR RY 

PC 

sMICRO SEC 

;CLEAR FOR DIV 

RY 
MOV UM R3_3LSB DIVIO 
MOV aunteoR Re’ ie DIVIDEND 

DIVISOR 

“USEC 

SPEED 

;CLEAR FOR DIV 

;LSB DIVIDEND 
:MSB DIVIDEND 
;LSB DIVISOR 
;MSB_OIVISAR 
:T0 DIVIDE BY 100000(10) 
; 100000 ( 10)=303240(8) 
G0 DIVIDE 
;SAVE QUOTIENT 

;CLEAR FOR DIV 

;LSB DIVIDEND 
;DIVISOR 

; INCHES, SEC 

ROUTINE TO DIVIDE & TYPE WITH SUPPRESSED 0’S 

drvtyP: JSR PC,M.DPID 
MOV R3; STMPO 
MOV R2’ STMP] 
MOV asTHPO, <(sP) 

PC, $0820 
JSR PC, SSUPRS 

;G0 DIVIDE 
:STORE LSB QUOTIENT 
;STORE MSB QUOTIENT 
;PUSH LSB ON STACK 
i CONVERT TO ASCIT 

*ROUTINE TO TURN L OR P CLOCK INTERRUPT ON 

SEG C149 
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GET VALUE FOR SOFTWARE SWITCH REGISTER 

CLKON: CLR TIMUP 
TST PCLKF 
BNE is, “BRANCH IF P-CLOCK PRESENT 
Hoy oo aLKS *L-CLOCK, ENABLE INT 

1S: MOV aPKSB -P-CLOCK, ALL 1°S 
MOV 148" aPKS ‘ENABLE {NT. CT UP, REP INT 
RTS PC LINE FREQ & RUN 

*KWLl-L & KWI1-P INTERRUPT HANDLER 

ELock: CLR TIMUP 
DEC COUNT 
BNE 1§ 
MOV HZ, COUNT 
DEC SEC 
BNE 1$ 
ING TIMUP sSORRY, TIME IS UP 

1§: RTI 

*ROUTINE TO TURN L OR P CLOCK INTERRUPT OFF 

CLKOF: TST PCLKF 
BNE 1$ sBRACH IF P-CLOCK PRESENT 
cLR alKs *L-CLOCK, CLEAR INTERRUPT 

1S: CLR aPKS -P=CLOCK, CLEAR INTERRUPT 
RTS PC 

THIS ROUTINE GENERATES PARITY FOR THE EXPECTED MESSAGE 
SENTER WITH THE EXPECTED WORD IN TEMP] 
; TEMP! IS ROTATED LEFT_17 TIMES. EACH TIME THE CHRRY BIT IS SET 
?R1 IS INCREMENTED. AT THE END OF 17 ROTATES ( TEMP1 BACK TO ORIG) 
*R1 BIT O IS EXAMINED. IF IT IS SET, INDICATING AN ODD & OF 1°S 
; THE PARITY BIT IS NOT SET INB. 
TIF IT IS NOT SET, INDICATING AN EVEN # OF 1°S ,THE PARITY BIT IS 
:SET IN TEMP 

éppAR: MOV RO, -(SP) 

CLR I 
CLC 

1S: ROL TEMP 
BCC $ 
INC Ri 

2S: DEC RO 
BNE 1$ 

BIT #8170,R1 
BNE 3$ 
BIS #M. PAR. TEMP! 

3S: MOV (SP)+,R1 
MOV (SP)+)RO 

;SAVE RO 
SAVE RI 
: SHIFT COUNTER 
:COUNT # OF 1°S IN TEMP 
CLEAR CARRY 

;BR IF CARRY CLEAR 
:COUNT # OF 1°S 
;SHIFT COUNTER 

;BR IF 000 # IN RO 
;SET PARITY BIT 
“RESTORE Ri 
RESTORE RO 

SEG 0150 
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GET VALUE FOR SOFTWARE SWITCH REGISTER 

RTS PC 

RO TIN ENABL NG_ON INT Ral TANT ERRORS 
MEN Gree RS EY By’ Oth BR THAN SCOP Suv INE 
; Ie: MY LOOP SACRO 

écoris: BIT #SW9, JSWR ;LOOP_ON ERROR? 
BEQ 1§ BR IF NO 
TSTB SERFLG ;HAD ERROR? 
BEQ 1§ BR IF NO 
MOV SLPERR, (SP) 
RTI 

1§: rey (SP), SLPERR ;SET LOOP ADDR FOR TIGHT SCOPE LOOP 

THIS ROUTINE IS ENTERED BY TYPING A CONTROL-C. 
>IT IS USED TO ALLOW THE OPERATOR TO HLAT THE CPU WHILE INSURING 
{THAT HEADS ARE LOADED & FORMATTING IS VALID BEFORE ACTUALLY HALTING 

irop. CMP (SP)+, (SP)+ “RESTORE STACK FROM INTERRUPT 

JSR PC, SUBCLR 
ERROR 24 -CERR AFTER 

TST UNLD ;SEE IF HEADS UNLOADED 
BEQ 38 :BR IF NO 
TST 42 :SEE IF MANUAL OR AUTO MODE 
BEQ 1$ ?BR IF MANUAL MODE 
TYPE 4isc74 >PGM ABORT PENDING 

1s: TYPE _,MSG75 sHALT PENDING 

JSR PC, SUBCLR 
ERROR 24 -CERR AFTER SCLR 

MOV sSRTSPL RKCSI(RS) ;START SPINDLE CMD 
MOV TEMP! SET TIMEOUT 
JSR pe OeRbY :FIND RDY 
ERROR lal =ROY NOT SET AFTER ST SPIN CMD. 

MOV T100, TEMP2 - SETUP TIMEOUT 
JSR PC, FATT ‘FIND ATTN 
ERROR 74 *NO ATTN AFTER ST SPIN CMD. 

38: TST BADHOR :SEE IF HEADERS VALID 
BEQ 4§ -BR IF YES 
INC HPEND 

MOV #CCLR,RKCSI(RS 
MOV SUNIT, RRKeeL SR 

) 
) 

MOV #RECAL, RKCS1 (RS) sRECAL CMD 
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;RESET CYL DIFF/OFFSET & CYL ACOR REG 

MO\ T10, TEMPL i Eo RMRS RESP. 
JSR PC FRDY 
ERROR 124 ROY NOT ser AFTER RECAL CMO 

MOV #1,RKMR1(RS) ;SELECT WORD 1 
JSR PC) GSTAT 
BIT aD ,RIZ, , HMRe 
BNE 
ERROR 244 -RTZ NOT SET DURING RECAL CMD 

4S: MOV T10, TEMP2 SETUP TIMEOUT 
JSR PC FATTL >FIND ATTN 
ERROR 5S’ "NO ATTN RETER RECAL CMD 

MOV #CCLR, RKCSI(RS) 
MOV SUNIT-RKCS2(RS) ;DRIVES 
MOV #CLEAR, RKCS1 (RS) -DRIVE CLEAR CMD 
MOV T10, TEMP! -SETUP TIMEOUT 
JSR PC FROY 5 FIND ROY 
ERROR 15} O ROY AFTER DRIVE CLEAR CMD 
ISR PC TSTATN Test FOR ATTN 

Oss ERROR 154 sATTN NOT CLEARED AFTER DRIVE CLEAR CMC 

IMP FORM ;WRITE VALIO FORMATS 

4§: TST 42 :SEE IF MANUAL OR AUTO MODE 
BE? S$ :BR IF MANUAL MODE 
TYPE MSG76 -PGM ABORTED 
CLR SEOPCT -SET UP EOP TO EXIT TO MONITOR 
IMP SEOP 

cs: TYPE ,MSG77 :CPU HALTED 

IMP STS -START OVER IF CONTINUE PRESSED 

-SBTTL UNEXPECTED TIMEOUT HANDLER 

‘THIS ROUTINE IS ENTERED IF THERE IS 
; A. NON EXISTANT MEMORY (NO SSYN) 
; B. BOUNDRY ERROR 
; C. STACK OVERFLOW 

BAOTMO: MOV (SP), RO 
TST -(RO :GET PC Ber ore UPDAT 
BIT #SW13,dSWR INHIBIT ERR vPoui 
BNE 1$ YES, DON’T TYP 
TYPE EM3 
MOV RO, -(SP) -:SAVE RO FOR TYPEOUT 

;SAVE PC WHERE rene oUT OCCURRED. 

“ABORT TESTS NNEXP T.0. 3 PC= 

SEG O15e 
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UNEXPECTED TIMEOUT HANDLER 

TYPO iene rvPE TAL ASCII Y TYPE-- Bite ; Hope ecDret Tce) 
"BYT + CUPBRESS LEADING ZEROS 

18: BIT #SW9, ISWR -LOOP_ON ERROR? 
BEQ c$ *NO. BRANCH 
CMP (SP)+. (SP)+ YES. RESTORE STACK 
JMP JSLPADR 190 to piaRT NG_ADDR OF TEST 

HAT GAVE BAD TIMEOU 
25: BIT #SW14, aSWR LOOP ON TEST? 

BEG 33 iN BRANCH 
‘YES 

38: HALT “UNEXPECTED TIME OUT OCCURRED 
AS INDICATED. YOU CAN LOOP ON 
"ERROR, LOOP ON TEST OR INHIBIT 
“ERROR TYPEOUT BY SETTING THOSE 
; SWITCHES. 

CMP (SP)+, (SP)+ RESTORE STACK 
IMP SEOP1’ “ABORT TESTS 

.SBTTL MEMORY CHECK ENABLE TRAP 

MEMERR: MOV #1$, SESCAPE 
MOV (SP}\ TRAPPC “STORE PC 
ERROR 4] :UNEXP MEM PARITY TRAP 

1S: CLR SESCAPE 
BIT #SW9, JSWR sCHECK IF LOOP ON ERROR 
BNE 2s ;YES, FORCE STACK AND TRY AGAIN 
RTI ELSE RETURN 

2s: MOV #STACK, SP sINIT STACK 
IMP OSLPERR *LOOP ON ERROR 

.SBTTL RKOG INTERRUPT HANDLER 

INTER: NOP 

Se 
MOV (SP) RO sSAVE PC WHERE INT OCCURRED. 
TST -(RO} “GET PC BEFORE UPDATE. 
TYPE MSG6 SINT AT PC= 
MOV RO, -(SP) + SAVE RO FOR TYPEOUT 

TYPOS > 360 TYPE--OCTAL ASCII 
.BYTE 6 Type & DIGIT(S) 
‘BYTE 0 SUPPRESS LEADING ZEROS 
HALT 
NOP 
NOP 
RTI 

.SBTTL POWER DGWN AND UP ROUTINES 

SEG 0153 
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POWER DOWN AND UP ROUTINES 

:POWER DOWN ROUTINE 

SPWRON: MOV 
HALT 

#SPWRUP , PHRVEC 

;POWER UP ROUTINE 

SPWRUP: 
1S: 

SPWRCT: O 

SPWRCT 
SPWRCT 
1$ 
#SPWRON, PWRVEC 
#PR7, PWRVEC+2 
8PR7. TRAPVEC+2 
eSTACK, SP 
MSG11 

PFSRT 

; DIVISION UTILITY ROUTINE 

:RO-R1-Re-R3= DIVIDEND 
:R4Y-RS=DIVISOR 
:RO-RI=REMAINDER AFTER 
RO-R3=QUOTIENT AFTER 
:ENTER WITH JSR PC,M.D 

h. PID: HOV 

M.OP4O: 

M.DP41: 

SEQ 0154 

;SET UP VECTOR 

;HANG UP. 

;WAIT LOOP_FOR_TTY 
:WAIT FOR THE INCR 
: OF WORD 
: SET POWER {DOWN VECTOR 
: PRIORITY 
s LOCKOUT ALL NTERRUPTS FOR TRAPS 
‘INITIALIZE STACK 
REPORT POWER FAIL 

;WAIT COUNT FOR TTY 

;COUNTER FOR DIVISION CYCLES 
HI ORDER 
‘LO ORDER TO THE STACK 
;FORM NEGATIVE 
VERSION OF DIVISOR 

;PERFORM INIT SUBT. 

;1F CARRY THEN OVERFLOW HAS OCCURRED 
;THIS IS A LONGER LASTING CARRY BIT 

sTEST CARRY INDICATOR 
*IF TO CARRY THEN ADD, ELSE SUBT. 
“CLEAR UP FOR NEXT TIME 

;ADD -(DIVISOR) 
SET CARRY 

;ADD +(DIVISOR) 
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POWER DOWN AND UP ROUTINES 

ADC asp :SET CARRY 
ADD RY. RO 

M.OPY¥2: ADC asp :SE0,C 
TST JSP ST ica UPDATE INDICATOR 
BEO +4 IF O.FORGET IT 
INC R3 *NO BARRY POSSIBLE HERE 
DEC 6 (SP) :DECREMENT CTR 
BGT M. OP4O -BR IF MORE TO DO 
ROR R3 
BCS M.DP4Y 
ADD RS,R1 
ADC RO 
ADD R4, RO 
CLC 

M.DP44: ROL R3 
00 #10,5P ;ADJUST STACK BY 4 WORDS 

RTS PC 

M.OPSO: ADD #6,SP 
SEV 
RTS PC 

SEG 0155 
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OZRGIC.P11 07-0CT-76 13:50 SCOPE HANDLER ROUTINE 

7383 .SBTTL SCOPE HANDLER ROUTINE 

7925S 5s REM ER AER K EEE EERE EERE KEE LEEK RELA LE EEE EERE AREER ERE ES 
792 >*THIS ROUTINE CONTROLS THE LOOPING OF SUBTESTS. IT WILL INCREMENT 
7927 *#AND LOAD THE TEST NUMBER(STSTNM) INTO THE DISPLAY REG. (DISPLAY<7:0)} 
792g ?#AND LOAD THE ERROR FLAG (SERFLG) INTO DISPLAY< 15:08) 
7929 *#THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE: 
7930 > ¥SWI14=1 LOOP ON TEST 
7931 raSWil=1 INHIB T T LDERATIONS 
7932 ; #SWO9=1 
7933 - ¥SWO8=1 BOP ON TEST IN SWR<7:0> 
7934 **¥CALL 
7935 *# SCOPE > :SCOPE=I10T 
7936 
7937 044430 SSCOPE: 
7938 044430 104407 CKSWR ;;TEST FOR CHANGE IN SOFT- SWR 
7929 044432 032777 O40000 134500 IS: BIT #BIT14,aSWR ;;LOOP ON PRESENT TEST? 
7940 O44440 OO1114 BNE SOVER “YES IF SW14=1 
794} -geeeuSTART OF CODE FOR THE XOR TesTeRuants 
7942 044442 QOD0416 $xTSTR: BR 6$ © RUNNING ON THE “XOR” TESTER CHANGE 
7943 tithe INSTRUCTION TO A “NOP” (NOP=240) 
7944 O44444 013746 000004 MOV JERRVEC , - (SP) Cave THE CONTENTS OF THE ERROR VECTOR 
7945 O44450 012737 044479 ODDD04 MOV #5$, J#ERRVEC ; SET FOR TIMEOUT 
7946 O14456 005737 177060 TST a#1?7060 -:7IME OUT ON XOR? 
7947 044462 012637 O00004 MOV (SP)+, J#ERRVEC i RESTORE THE ERRCR VECTOR 
7948 S44466 O00463 BR SV VLAD *GO TO THE NEXT [EST 
7949 044470 O22b26 S$: CMP (SP)+, (SP)+ CLEAR THE STACK AFTER A TIME OUT 
7950 O44472 012637 000004 MOV (SP)+' d8ERRVEC ;;RESTORE THE ERROR VECTOR 
7951 044476 O00423 BR 7$ “LOOP ON THE PRESENT TEST 
7952 044500 6$:;#888sEND OF CODE FOR THE XOR TESTERSsess 
7352 O44500 932777 oO00400 134432 SIT #81708, JSWR £00 ON SPEC. TEST? 
7954 944506 001404 BEQ 2s >BR IF NO 
7355 O44510 127737 134424 001102 CMPB so SWR, STSTNM ;30N THE RIGHT TEST? SWR<7:0> 
7956 944516 OO14ES BEQ SOVER -BR IF YES 
7957 O44S20 105737 001103 2S: TSTB —s SERFLG ; HAS AN ERROR OCCURRED? 
7953 pubed Og Ley BEQ 33 “BR IF_NO 
7959 044526 123737 001115 001103 CMPB  $ERMAX, SERFLG tEMAX. ERRORS FOR THIS TEST OCCURRED? 
7960 O44534 ID101S BHI 3$ -BR IF NO 
7961 044536 032777 001000 134374 BIT #81T09, dSWR ; LOOP ON ERROR? 
7962 O44S44 OOL4O4 BEG 4g -BR IF NO 
7963 O44S46 013737 001110 OO1106 7S: MOV SLPERR,S$LPADR ::SET LOOP ADDRESS TO LAST SCOPE 
7964 O44554 9004465 BR SOVER 
7965 O445S6 105037 001103 4; CLRB SERFLG -ZERO THe ERROR FLAG 
7966 O44562 005037 001174 CLR STIMES ; CLEAR THE NUMBER OF ITERATIONS TO MAKE 
7967 O44566 000415 BR 1$ “ESCAPE TO THE NEXT TEST 
7968 044570 032777 OCOWO0O 134342 3S: BIT #BIT11,aSWR js INHIBIT ITERATIONS? 
7969 044576 001011 BNE 1$ ;:BR IF YES 
7970 O44600 005737 001216 TST $PASS ;;1F FIRST PASS OF PROGRAM 
7971 O44604 001406 BEQ 1$ INHIBIT ITERATIONS 
7972 O44606 005237 001104 INC SICNT tt INCREMENT ITERATION COUNT 
7973 O44612 023737 001174 001104 CMP STIMES, SICNT :: CHECK THE NUMBER OF ITERATIONS MADE 
7974 O44620 002024 BGE SOVER :BR_IF MORE ZTERATION REQUIRED 
7975 O44622 012737 OO0001 001104 18: MOV #1, SICNT s REIN TTL Ze THE ITERATION COUNTER 
7976 O44630 013737 O44706 Or!174 MC’ SMXCNT, STIMES :SET NUMBER OF ITERATIONS TO DO 
7977 O44636 105237 001102 SSVLAD: IN.B = $TSTN :COUNT TEST NUMBERS 
7978 O44642 113737 O01102 0022.4 MOVB STSTNM, STESTN 11 COU TEST NUMBER IN APT MAILBOX 
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ty Bt -98 4-76 95Es SIOPE MANOLER ROUTINE 

244650 911637 201:%6 MOV 5°, $LPADR -:SAVE SCOPE LOCP ALCRESS 
OM4ES4 911627 201159 MOV (5P). $LPERR = SHvE ERROR LOOP ADDRESS 
M4650 905037 SOC11%6 cun SESCAPE : CEA THE ESCAPE FROM ERRSF ALCSESS 
MHHEEY 112737 903051 cOllis MOVE 81, SERMAX Y ALLOW ONE(1, ERROR ON NEx? “EE 
MEM 3197772 SOLIC2 134242 SOVER: “OV $TSTNM, DCISPLAY i BISpuAy TEST NUMBER 
OM70C 013716 D013 MOV SLPADR: (SP) ::FLOGE RETURN ADDRESS 
44704 00 R71 ::FIXES PS 
M479 003720 SMXCNT: 2000. . > ;MAX. NUMBER OF ITERATIONS 

“SBTTL ERROR HANDLER ROUTINE 

SPSSSSSESSSSSSSSSSSLSESSSSSERSRSSSRESSSSESLESSSESSSASSEASSSERSSSERE SS 

THIS ROUTINE WILL INCREMENT THE ERROR FLAG AND THE ERROR COUNT, 
-#SAVE THE ERROR TEM NUMBER AND THE ADCRESS OF THE ERROR CALL 
;#AND GO TO TYPERR ON ERRO 
a7HE SWITCH OPTIONS Pry OED BY THIS ROUTINE ARE: 
Sul 1521 HALT ON ERR 
:#5W13=1 INHIBIT SE EOR TYPEQUTS 
: #5W10=) BELL ON ERROR 
: #5W03=1 LOOP ON ERROR 
2 
+ ERROR ON »:ERRORSEMT AND NeERROR ITEM NUMBER 

M710 SERROR: 
MPT LON4C7 CKSWR >: TEST FOR CHANGE IN SOFT-S&R 
MATIC j0S237 9C1103 7$: INCB ss SERFL >: SET THE ERROR FLAG 
M4716 OO1775 BE 7§ : DON’T THE Frac GO TO ZERO 
OM4720 013777 201152 12-214 MOY STSTNM, DCISPLAY ::CISPLAY TEST NUMBER AND ERROR FLAG 
OM4726 932777 «302505 234304 BIT SBITIO. aSwR -:BELL ON ERROR? 
M4794 801402 REQ 1$ =:NO = SKIP 
M4736 19440) 9C1200 TYPE SBELL ::RING BELL 
O4742 905237 001112 1S: INC SERTTL ;;COUNT THE NUMBER OF ERRORS 
447 9::637 OO01116 MOV (SP). SERRPC -:GET ADDRESS OF ERROR INSTRUCTION 
M4752 162737 900902 01116 Su #2, SERRPC 
OMH4760 117727 2361395 Jr 114 MOVB  SsSERRPC. SITEMB ;iSTRIP_AND SAVE THE ERROR ITEM CODE 
O4476E 032777 «~fAacdhG 236144 BIT 881713, aSWR >:SKIP TYPEOUT IF SET 
O44774 OCIOO4 BNE 208 s+ SKIP TYPEQU’S 
044776 904737 OE&Y7IC ISR PC TYPERR :GO TO USER ERROR ROUTINE 
SieoGe 1O4NC1 O0le +s TYPE  , SCRLF 

Beno 122737 300001 301230 CMPB ss BAPTENV, SENV : ;RUNNING IN APT MODE 
O45014 001907 BNE 2s NO, SKIP APT ERRCR REPORT 
SOLE 113737 51114 245930 MOVB SITEMG, 218 ;:SEt ITEM NUMBER AS ERROR NUMBER 
MH4E=24 904737 546634 JSR PC $aT REPORT FATAL ERROR *C APT 
045230 0950 21S: -BYTE 0 
O45031 990 "BYTE 0 

£53 225: BR 228 “APT ERROR LOOP 
045534 065777 134100 2s: TST aSWR HALT ON ERROR 

109002 BPL 3$ -:SKIP IF CONTINUE 
M5042 500 HALT ;;HALT ON ERROR! 
S44 10440 CKSWR : TEST FOR CHANGE IN SOFT-SWR 
O45046 032777 OO1L000 134964 35: SIT 881709, ISWR : iL OOF ON ERROR SWITCH SET? 
945954 O014 BEO 4§ :BR IF NO 
045056 013716 001110 MOY SLPERR, .SP) ::FUDGE RETURN FOR LOOPING 
45062 005737 001176 4§; TST SESCAPE i: CHECK FOR AN ESCAPE ADDRESS 
O4S06E 001402 BEG c§ :BR IF NONE 
945270 C13716 001176 MOV SESCAPE, (SP) : FUDGE RETURN ADDRESS FOR ESCAPE 
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MACYI1 27: 1006) 
ERR 

cs: 
CMe 
Birve 
HALT 

6$: 

C13 
77-OCT-76 «14:14 PAGE i5e 

MANOLEF ROUTINE 

SSENOAC. dase 
6§ 

RTI 
-S8TTL TYPE ROUTINE 

+ SRSFSESSFSSSSSSSSSSSSSSELSSHSSLSSSSSKSSSSSSSESSKSSAASSSSSSSSSLS 

: FRO TINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH AO BYTE. 
ROUTINE WILL INSERT A NUMBER OF NULL CHAPACTERS AFTER A LINE FEED. 

SNULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER. 
SFILLS CONTAINS 
SFILLC CONTAINS 

#1) USING & TRAP INSTRUCTION 
TYPE . MESADR 

NOTED 
> #NCTEO: 
; #NOTES: 

CALL: 

‘FOR 
+ TYPE 
7+ MESROR 
s# 

$*YPE: TSTB 
BPL 
HALT 
BR 

iS: MOV 
MOV 
CMPB 
BNE 
BITB 
BEQ 
MOV 
JSR 

615: . WORD 
&2$: BITB 

BNE 
es MOVB 

BNE 
TST 

60$§: MOV 
3$: AOD 

RTI 
4; CMP8 

BEQ 
CMPB 
BNE 
TST 
TYPE 
SCRLF 
CLRB 
BR 

Ss: JSR 
6§: CMPB 

STPFLG 
1$ 

RO, -(SP: 
vo!SP} RO 
BAPTENY, SEN. 
62$ 
BSAPTSPOOL , SENVM 
625 
RO,61$ 
ft ,SATY3 

SAPTCSUP , SENVM 
69$ 
(RO) +, -(SP) 
4§ 
(S$P)+ 
(SP)+. RC 
82, (SP) 

BHT, (SP) 

8$ 
aCRLF, (SP. 
S$ 
SP) 

SCHARCNT 
es 
PC. §TYPES 
sFtiic, (SP )+ 

iT ie a RCCEPT? 

THE NUMBER OF FILLER CHARACTERS REQUIRED. 
THE CHARACTER TO FILL AFTER. 

3: MESAOR IS FIRST AOCRESS OF AN ASCIZ STRING 

Ref TERMINAL” 

HERE IF NO TERMINAL 

ne
 

RO 
; ADDRESS af ASCIZ STRING 
S| RUNNING IN AP? MOCE 
>:NO.GO CHECK FOR APT CONSOLE 
>: SPOOL MESSAGE TO APT 
?NO.GO CHECK FOR CONSOLE 

33 SETUP MESSAGE ROORESS FOR APT 
:NO 

3 Pia ress 

23 PL 
S SKIP TYPE OU 
SH CHARACTER 2 BE TYPED ONTO S7ACk 

::@R IF IT ISN'T THE TERMINATOR 
SiIF TERMINATOR POP IY SFF THE STACK 

STORE RQ 
:;ADJUST RETURN PC 
7s RETURN 
>;BRANCH IF <HT> 

;:BRANCH IF NOT <CRLF> 

*;POP <CR><LF> EQUIV 
:;TYPE @ CR AND LF 

+ ELEAR CHARACTER COUNT 
‘eae NEXT CHARACTER 
G0 TYPE THIS CHARACTER 
:IS IT TIME FOR FILLER CHARS.” 
SIF NG GO GE? NEXT CHAR. 

SES 2158 
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RkOG ORIVE OIAGNCST IC PART 2 MACYI1 27.1006) O7-0C7-76 14:14 PAGE 159 SES 2159 
PLL O?-06T=7& 13:50 TYPE RGUTINE 

O4S2G62 013746 O011S4 MCV SNULL,-. SP?) -:GET 8 OF FILLER CHARS. NEEDED 
+sAND THE NULL CHAR. 

045256 105366 900900: "$: DES 1. SP) ::COES A NULL NEED TO BE TYPED? 
ONS2b2 per BLT 6$ -:BR IF NO--GO POP THE NULL OFF GF S7ACH 
OMSO64 73?) «=WS322 JSR PC S$TYPEC :!GC TYPE A NULL 
945270 105337 45366 DECB S$CHARCNT : +09 NOT COUNT AS @ COUNT 
O4S274 000779 BR %§ OOP 

sHORIZONTAL TAB PROCESSOR 

OS27h 112716 SO0040 Qs: MOVB = 8*-—e (SP) + ;REPLACE TAB WITH SPACE 
O4S302 004737 045322 9s: JSR Pc, $TYPE =: TYPE A SPACE 
O4S306 132737 000007 O4S366 BITB 8? | SCHRRCNT ; BRANCH IF NOT AT 
945334 601372 BNE 9§ :: TAB STOP 
045316 005726 TST (SP)+ ::POP SPACE OFF STACK 
945320 000724 BR 2s GET NEXT CHARACTER 
S322 105777 133622 STYPEC: "STB aSTPS WAIT UNTIL PRINTER IS READY 
45326 100375 BPL STYPEC 
O4S330 116677 vO0C02 133614 MOVB  2(SP) aSTPB LORD CHAR TO BE TYPED INTO DATA REG. 
O4S336 122766 000015 009002 CNPB 8R, 2{SP ::1S CHARACTER A CARRIAGE RETURN? 
O4S344 901003 BNE 1§ =BRANCH IF NO 
O4S346 105037 045365 CLRB - SCHARCNT : (ES~-CLEAR CHARACTER COUNT 
O4S3S2 O00405 : BR STYPEX XIT 
O4S3S4 122766 000012 o00002 1S: CMPB LF. O( SP) irs CHARACTER A LINE FEED? 
M5362 00:40e2 BEQ STYPEX “BRANCH IF YES 
O45364 105227 INCB ats St Count THE CHARACTER 
O45366 000000 SCHARCNT: WORD 0 :: CHARACTER COUNT STORAGE 
045370 900297 STYPEX: RTS Pc 

.SBTTL CONVERT BINARY TO DECIMAL AND TYPE ROUTINE 

 SLSRSSSESEASSARELRESSARSSREESERSARERESSASEAESRAARARKALARSLAR ASRS RE 

THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A S-DIGIT 
*#SIGNED DECIMAL (ASCII) NUMBER AND TYPE IT. DEPENDING ON WHETHER THE 
*#NUMBER IS POSITIVE OR NEGATIVE A SPACE OR A MINUS SIGN WILL BE "YPED 
:#BEFORE THE FIRST DIGIT OF THE NUMBER. LEADING ZEROS WILL ALWAYS BE 
: #REPLACED WITH SPACES. 

si MOV NUM, - (SP) ;:PUT THE BINARY NUMBER ON THE STACK 
* t TYPDS 2:60 TO THE ROUTINE 

945372 STYPDS: 
045272 O1004¢ MOV RO,-(SP) -sPUSH RO ON STACK 
O4E374 019146 MOV R1.-(S5P) ::PUSH R1 ON STACK 

010246 MOV Re. -(SP) ::PUSH Re ON STACK 
O4S5400 010346 MOV R3.-(SP) PUSH R3 ON STACK 
O45402 O10S46 MOV RS. -(SP) PUSH RS ON STACK 
OSS4O4 012746 Oe0200 ‘MOV #20200, - (SP) ttcey BLANK SWITCH AND SIGN 
045410 016605 090020 MOV 20(SP)/RS ::GET THE INPUT NUMBER 
O45414 100004 BPL 1$ :7BR IF INPLT IS FJS. 
D45416 O0S40S NEG RS ‘MAKE THE BINARY NUMBER POS. 
O45420 112766 o000SS 9000001 MOVB = && -, 1 ( SP) -:MAKE THE ASCII NUMBER NEG. 
045426 005000 18: CLR RO ZERO THE CONSTANTS INDEX 
045430 012703 o4S606 MOV 8$08LK,R3 -:SETUP THE OUTPUT POINTER 
045434 112723 O00040 MOVB og? (R3)4 ;;SET THE FIRST CHARACTER TO A BLANK 
O4S440 005002 2s: CLR Re ° ;;CLEAR THE BCD NUMBER 
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PREIE.PL1 OF-OCT-76 13:50 CONVERT BINARY 70 DECIMAL AND TYPE ROUTINE 

B14? O4S442 916001 945576 as MOV SOTBL RO) RI :3GET THE CONSTANT 

Bigs faeces Agoahs ae OR: is Bert, THES 
8150 O4S4S2 005202 INC Re ON CREAE THE BCD DIGIT BY | 
8:51 O454S54 000774 BR 3$ 
8152 O454S_ 960105 4§: aoc R1.RS :;ADD BACK THE CONSTANT 
8153 045460 005702 1ST Re ::CHECK IF BCD bIGIT=° 
8154 O45ug2 010Ge SNE S$ -FALL THROUGH IF 0 
gigs 94Sug4 «195716 Tsfg (SP) STEEL DOING LEADING 0’S” 
Q1S6 O45466 100407 BM! 7$ 2B IF YES 
8:57 O4S470 106316 S$: ASLB = (SP) MSD? 
8:58 O46472 103003 BCC 6$ >:BR IF NO 
8159 O4S474 116663 OCO001 177777 MOVB  1.SP),-1(R3) ::YES--SET THE SIGN 
£169 o4sso2 oS2702 OooC360 6S: BIS 8'0,Re ::MAKE THE BCD DIGIT ASCII 
B16] O45506 OSe702 g00c2 7§: BI5 . Ro ::MAKE IT A SPACE IF NOT ALREADY A DIGIT 
S:62 o4sSi2 110223 MOVB Re, {R334 taut THIS CHARACTER IN THE GJTPUT BUFFER 
8163 O45514 005720 7ST (RO) + + JUST INCREMENTING 
8164 O45516 20027 000012 CoP RO. #10 3 CHECK THE TABLE INDEX 
9165 O4S522 002746 BLT 2s -:60 DO THE NEXT DIGIT 
BI66 O4S524 903002 BGT 8 ::G0 TO EXIT 
BIS? ONSS26 010502 MOV RS .R2 GET THE LSD 
8i68 O4sS30 069764 BR 6$ -:GO CHANGE TO ASCII 
Bigg O4SS32 105726 9S: TSTB 2 s«( SP) + ;;WAS THE LSD THE FIRST NON-ZERO” 
3170 O46534 100903 BPL 9 :BR IF NO 
B17] MSS3 116669 177777 177776 MOVB  -1(SP),-2(R3) i+ YES-=SET THE SIGN FOR TYPING 
172 O4S544 105013 QS: CLRP —s- (R33) -SET THE TERMINATOR 
8:73 O5546 612605 mS (SP)+,R5 ‘POP STACK INTO RS 
2174 O45550 012603 MOV (5P)+'R3 top STACK INTO R3 
8:75 O4S552 O1oehe MOV (§P)+'R? :;POP STACK INTO Re 
9176 O4SS54 O!e60! MOV (SP)+ RI :POP STACK INTO RI 
E.77 O45556 012600 MOV (5P)+ RO j POP TACK INTO RO 
8:78 O45560 104401 oO4S606 TYPE SDBLK YPE THE NUMBER 
©:79 O4S564 O16E66 9000C2 oD0004 MOV 2(SP),4:SP) + dust THE STACK 
8:80 WES72 O1f216 MOV (SP)4+! (SP) ' 
S151 946574 9095002 RTI  sRETURN TO USER 
8182 O4557—6 023420 $OTBL: 10000. 
8183 O4S690 O01750 1000. 
BiBY O4SED2 900144 100 
818s oO45694 O0S01e2 
Bleé O45696 O00004 SOBLK: .BLKW 
187 -SBTTL APT COMMUNICATIONS ROUTINE 

8189 | SERSESRERAEERERRLRERAESRESASARSRSSASSERERESALERKEREREASRRSEERES 

B190 045616 112737 009001 o460e2 §ATY1: MOVE 81, SFFLG >:TO REPORT FATAL ERROR 
8191 O45624 112737 OC000! O46060 SATY3: MOVB  81,S§MFLG =:TO TYPE A MESSAGE 
8192 O4SE32 000403 BR gatyc 
8193 O45634 112737 090001 O46062 SATYY¥: MOVB  81,SFFLG -:TO ONLY REPORT FATAL ERROR 
B194 O45E4e SATYC: 
Q195 SMSE4S 910046 MOV RO, -(SP) ; ;PUSH RO ON STACK 
C196 O4SE44 910146 MOV Ri’ -(SP) *PUSH RI ON STACK 
6197 94564 105737 O46060 TSTB 3s SMFLG + SHOULD TYPE A MESSAGE? 

see Saeed eee 000001 001230 ae SA OTENY SENV OPERATING UNDER APT? s z 4 & ’ rs 
Be0d ~O45662 001031 BNE 33 -IF NOT: BR 
Ge71 O45664 132737 000100 001231 BITB sAPTSPOOL, SENVM ; 3 SHOULD SPOOL MESSAGES? 
G25 O4SE72 001425 BEQ 33 -:IF NOT: BR 



UNTBUS RKOG DRIVE ORGS TTT PART 2 
BZRBIC.P11 =: O7-OCT-7E 

8203 O4S674 017600 000004 
8204 045700 062766 000002 
B2e0S 045706 005737 001210 
8206 O45712 001375 
9207 045714 010037 001224 
8208 045720 105? 
809 O4572e2 001376 001224 

B11 merso Abe 
B212 045732 010037 901226 
8213 04$736 912737 OO0004 
8214 o45744 950413 
8215 45746 017637 OO0004 
8216 045754 Dee76E 090002 
2217 045762 0139745 177776 
82:9 O4S766 004737 045110 
8219 945772 00000 
8220 945774 . 
8251 045774 --105737 O46062 
Bere o46000' 001416 
B223 O46002 005737 001230 
8224 046006 001413 
8225 O46010 005737 001210 
3226 O46014 001375 
822? 46016 017637 OCO004 
Be28 046024 062766 000002 
8229 O46032 005237 001210 
8230 046936 105037 d46Cé2 
8231 D4E04e 105037 46061 
B232 O4E046 105037 O46060 
G233 O469S2 012601 
8234 O46054 012600 
8235 046056 000297 
8236 46060 090 
8237 O46061 000 
8238 46062 000 
8239 O46064 
Be49 990299 
B24: 009001 
Beye 000100 
8243 099040 
8244 
2245 
Bee 
2247 
B46 
B49 
8250 
8251 
BeS2 
8253 
8254 
Bess 
BSE 
8257 
Bese 

o08904 

001210 

04S772 
o000c4 

O0le2%e 
000004 

MACY11 27( 1006) 
F13 

14:14 PAGE 161 Q7-0C*-76 
APT COMMUNICATIONS ROUTINE 

18: TST 

es: TSTB 

128: 

SMFLG: 
SLFLG: 
SFFLG: 

.£ 

APTSIZE=200 
APTENV=001 
APTSPOOL=100 
APT CSUP=040 

a4(SP) RO 
82.4. SP) 
gmc" YPE 
1§ 
a §MSGAD 
(RO)+ 

grscao, »RO 

RO, SMSGLGT 
HN, SMSGTYPE 

a4(SP).4$ 
se 4(SP) 
172776, -(SP) 
PC, /STYPE 

SFFLG 
12s 
SENV 
12$ 
SHOGTYPE 

::GET MESSAGE ADDR. 
BUMP RETURN ADOR. 

-:SEE IF "BONE W/ LAS’ XMESSION? 
::IF NOT: WAIT 
:PUT ADOR IN MAILBOX 
::FIND ENO OF MESSAGE 

;;9UB START MESSAGE 
GET MESS LNGTH IN WORDS 
PUT LENGTH IN MAILBOX 
;; TELL APT TO TAKE MSG. 

;:PUT MSG ADOR IN JSR LINKAGE 
“BUMP RETURN ADDRESS 

: PUSH 155776 ON STACK 
CALL TYPE MACRO 

; 5 SHOULD REPORT FATAL ERROR? 
!IF NOT: BR 

: | RUNNING UNDER APT? 
LIF NOT: BR 

j SF INISHED Last MESSAGE”? 
t;IF NOT: WAIT 
::GET ERROR # 

BUMP RETURN ADDR. 
; TELL api ®y TO TAKE ERROR 
CLEAR FATAL FLAG 

Hi CLEAR LOG FLAG 
AR MESSAGE FLAG 

Bp STACK INTO RI 
PoP STACK INTO RO 

RE TURN 
:;MESSG. FLAG 
;;LOG FLAG 
;;PATAL FLAG 

.SBTTL BIhARY TO OCTAL (ASCII) AND TYPE 

5 SESS AE AE SESE AE AE AE SE SS SEER AE EAE A RE Ee SE AE EE AE aE AE EE EE 
jATHIS ROUTINE. 1S USED re age 16-BIT BINARY NUMBER TO A &-DIGIT 

% 
tASTYPOS--cENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE 
:#CALL: 
i MOV 
i TYPOS 
i . BYTE 
.# -BYTE 
3% 

;* 

3% 
;# 

NUM, - (SP) 

N 
M 

; NUMBER TO _BE TYPED 
;CALL_FOR TYPEOUT 

siNel oR 3 FOR NUMBER OF DIGITS TO TYPE 

a -1=TYPE LEADING ZEROS 
Are uPPRESS LEADING ZEROS 

STYPON----ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST 
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FIL ~ O?-05*-*— 13:60 BINARY To OCTAL LASCIT) AND TYPE 

s#STYPOS OR STYPOC 
s#CALL: 
-% MOV NUM, -(SP) > :NUMBER TO BE TYPED 
# TYPON ::CALL FOR TYPEOUT 
.# 

: #STYPOC---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER 
i* : 
:# MOV NUM, -(SP) ;;NUMBER TO BE TYPED 
2k TYPOC ;;CALL FOR TYPEOUT 

246064 917646 900090 STYPOS: MOV a(SP),-(SP) - PICKUP THE MODE 
O46670 116637 O00001 046307 MOVE 1(S5P)'$OFILL ::LOAD ZERO FILL SWITCH 
O46076 112637 046311 MOVE  (SP)+.SOMODE+1 ::NUMBER OF DIGITS TO TYPE 
O46102 O6e7l6 oo00de2 ADO ge, (SP) ADJUST RETURN ADDRESS 
O46196 OO0406 BR STYPON 
O46110 112737 00000! 046307 STYPOC: MOVB &81,SOFILL ;;SET THE ZERO FILL SWITCH 
O46116 112737 900006 O46311 MOVE 8b, SOMODE+1 »:SET FOR SIX(&) DIGITS 
046124 112737 O0009S 046306 STYPON: MOVB 9&5,SOCNT +:SET THE ITERATION COUNT 
46132 910346 MOV R3’-(SP) SAVE R3 
O46134 910446 MOV RY’ -(5P) SAVE RY 
946136 19546 MOV RS’ -(5P) 2: SAVE RS . 
O46140 113704 046311 MOVB § SOMODE+1,R4 ::GET THE NUMBER OF DIGITS TO ~YPE 
O46144 CO5404 NEG RY 
O46146 062704 oo0c0s ADD 86,R4 »: SUBTRACT IT FOR MAX. ALLOWES 
O46152 110437 O46310 MOVB RY’ SOMODE :;SAVE IT FOR USE 
346156 113704 046307 MOVE SOFILL,RY 2:GET THE ZERO FILL SWITCH 
O46162 O1660S oOc00le MOV 12(SP) ‘RS >:PICKUP THE INPUT NUMBER 
046166 005003 CLR R3 *?CLEAR THE OUTPUT WORD 
946170 OO610S 18: ROL RS ?:ROTATE MSB INTO “C™ 
046172 OOO4O4 BR 3$ GO DO MSB 
946174 0610S 2s: ROL RS ::FORM THIS DIGIT 
046176 005105 ROL RS 
946200 0061 ROL 
546202 610503 MOY RS,R3 
046204 006103 3S: ROL R3 -:GET LSB OF THIS DIGIT 
O46206 105337 046310 DECB  S$OMODE !: TYPE THIS DIGIT? 
O4bel2 100016 BPL 7§ ::BR IF NO 
046214 O42703 177770 BIC #177770,R3 >:GET RID OF JUNK 
946220 0019002 BNE 4§ :: TEST FOR O 
046222 005704 TST RY :: SUPPRESS THIS 0? 
046224 001403 BEQ c§ -:BR IF YES 
046226 005204 4§: INC RY DON’T SUPPRESS ANYMORE 0°S 
046230 052703 O00060 BIS 8’0,R3 *:MAKE THIS DIGIT ASCII 
046234 052703 gooo40 cs: BIS 8’ R3 »:MAKE ASCII IF NOT ALREADY 
O46240 110337 O46304 MOVB R3,9S ::SAVE FOR TYPING 
O46244 104401 046304 TYPE ok -:GO TYPE THIS DIGIT 
046250 105337 046306 7§: DECB —«- $OCNT COUNT BY 1 
O46254 003347 BGT 2§ :BR IF MORE TO DO 
046256 O0e4C2 BLT 6$ ::BR IF DONE 
O46260 905204 INC RY >: INSURE LAST DIGIT ISN’T A BLANK 
O46262 000744 BR 2S -:G0 00 THE LAST DIGIT 
O46264 012605 6S: MOV (SP)+,RS :tRESTORE RS 
O46266 O12604 MOV (SP)+'°RY ::RESTORE RY 
546270 012603 MOV (SP)+/R3 :RESTORE R3 ; 
946272 O16666 O0cO00e copooY MOV 2(SP)'4(SP) SET THE STACK FOR RETURNING 
946300 Ol2b1E MOV (SP)4! (SP) 
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8315 
8316 
8317 
8318 
8319 

8321 
832e 

C.P ll 

046302 
046304 
046305 
O46 

117746 

13 

132550 
177600 
000003 

047520 
O463ee2 

043460 
ococ07 

000176 

000001 

TIC PART 2 
:$0 

046314 
Q46316 
300960 
000062 

132554 

001140 

046312 

H13 
14:14 PAGE 163 MACY11 27(1006) 07-0CT-76 

BINARY TO OCTAL (ASCII) AND TYPE 

RTI 
as: BYTE Q 

-BYTE 0 
SOCNT: .BYTE OQ 
SOFILL: .BYTE 0 
SOMODE: .WORD OC 

+ ;sRETURN 
i} STORAGE FOR ASCII Olu:T 
3; TERMINATOR FOR TYPE ROUTINE 
;;OCTAL DIGIT COUNTER 
°; ZERO FILL SWITCH 
;;NUMBER OF DIGITS TO TYPE 

ss RERFEERERSLEEAA LEE RRALA RELL SERELE LAE ELAE AAA LERERAELELLERERL ELE RE 

"ENABL LSB 
STKCNT: .WORD O ; NUMBER OF ITEMS IN QUEUE 
STKQIN: .WORD O :: INPUT POINTER 
STKQOUT: .WORD O :: OUTPUT POINTER 
STKQSRT: .BLKB 1 :: TTY KEYBOARD QUEUE 

nae 
;#TK INITIALIZE ROUTINE 
:#THIS ROUTINE WILL INITIALIZE THE TTY KEYBOARD INPUT QUEUE 
:#SETUP THE INTERRUPT VECTOR AND TURN ON THE KEYBOARD INTERRUPT 

> *CALL: 
te JSR PC, $TKINT 
ty RETURN 

$TKINT: CLR STKCNT :;CLEAR COUNT OF ITEMS IN QUEUE 
MOV BSTKOSRT,STKQIN ::MOVE THE STARTING ADDRESS OF THE 
MOV STKQIN, STKQOUT 
MOV SSTKSRV OSTKVEC ;: INITIALIZE THE KEYBOARD VECTOR 
MOV #200, detKVEC+2 ::"BR” LEVEL 4 
TST asTK ::CLEAR DONE FLAG 
MOV $100, JSTKS *:ENABLE TTY KEYBOARD INTERRUPT 
RTS PC *:RETURN TO CALLER 

;%TK SERVICE ROUTINE 
THIS ROUTINE WILL SERVICE THE TTY KEYBOARD INTERRUPT 
:¥BY READING THE CHARACTER FROM THE INPUT BUFFER AND PUTTING 
t*1T IN THE QUELE. 
THIF THE CHARACTER IS A ‘CONTROL-C” (tC) STKINT IS CALLED AND | 
UPON RETURN EXIT IS MADE TO THE “CONTROL-C” RESTART ADDRESS (STOP) 

$TKSRV: MOVB  a3STKB,-(SP) > ;PICKUP THE CHARACTER 
BIC 810177, (SP) +:STRIP THE JUNK 
CMP (SP), #3 -:1S IT A CONTROL C? 
BNE 1$ :;BRANCH IF NO 
TYPE SCNTLC = TYPE A CONTROL-C (tC) 
JSR PC STKINT 7: INIT THE KEYBOARD 
TST (SP)4+ >: CLEAN UP STACK 
IMP STOP >;CONTROL C RESTART 

1S: CMP (SP), #7 *:1S IT A CONTROL G? 
BNE 2s *:BRANCH IF NO 
CMP 8SWREG, SWR -:1S SOFT-SWR SELECTED? 
BEQ 6S ::GO TO SWR CHANGE 

CMP #1, STKCNT 3:1S THE QUEUE FULL? 

;;QUEUE INTO THE INPUT 8 OUTPUT POINTERS. 

SES 0163 
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123727 
001674 
005726 
004737 
005077 
112737 

104401 

07-0CT-"6 13:50 

001200 

000023 

132446 

132440 

132434 
177600 
o000e1 

000:00 

O4631e2 
000140 

000175 

046314 
046314 

046320 

000176 

132320 

132314 
177600 
000007 

001134 

046322 
132256 
oooco! 

047532 

132412 

046321 

046314 

001140 

000001 

001135 

MACY11 27( 1006) 
I13 

14:14 PAGE 164 07-OCT-76 
TTY INPUT ROLTINE 

BNE 3$ ;;BRANCH IF NO 
TYPE S$BELL ;sRING THE TTY BELL 
qs! {Sp)+ : + CLEAN CHARACTER OFF OF STACK 

33: CMP (SP), #23 -: IS IT A CONTROL-S? 
BNE 325 ::BRANCH IF NO 
CLR a$TKS -:DISABLE TTY KEYBOARD INTERRUPTS 
TST (SP) + = CLEAN CHAR OFF STACK 

318: TSTB so AS TKS >: WAIT FOR A CHAR 
BPL 31$ *:LOOP UNTIL ITS THERE 
MOVB  a$TKB,-(SP) 3;GET THE CHARACTER 
BIC #0177, (SP) >:MAKE IT 7-BIT ASCII 
CMP (SP)+, bel -:1S IT A CONTROL-Q? 
BNE 31$ *:BRANCH IF NO 
MOV #100, 3$TKS *:REENABLE TTY KEYBOARD INTERRUPTS 
RTI ; ;RETURN 

32S: INC STKCNT >: COUNT THIS CHARACTER 
Cup (SP), #140 :1S IT UPPER CASE? 
BLT 4§ ;;BRANCH IF YES 
CMP (SP), #175 -:TS IT A SPECIAL CHAR? 
BGT 45 -:BRANCH IF YES 
BIC #40, (SP) 7:MAKE IT UPPER CASE 

4§: MOVB (SP}+ QSTKQIN =:AND PUT IT IN QUEUE 
INC STKQIN :: UPDATE THE POINTER 
CMP STKGIN, #STKQEND ::GO OFF THE END? 
BNE S$ :: BRANCH IF NO 
MOV #STKQSRT,STKQIN ;;RESET THE POINTER 

cs: RTI + RETURN 

5g HA RAEI HE ASE MEME IE HEE SEA SEAR HE SEE HE HEE EE SE AEE EEE EAE HEHE HE EE EEE EEE 
SOFTWARE SWITCH REGISTER CHANGE ROUTINE. 
;#ROUTINE IS ENTERED FROM THE TRAP HANOLER, AND WILL 
S¥SERVICE THE TEST FOR CHANGE IN SOFTWARE SWITCH REGISTER TRAP 
;#CALL WHEN OPERATING IN TTY INTERRUPT MODE. 
SCKSUR: Che SSWREG, SWR 33;IS THE SOFT-SWR SELECTED 

;;EXIT IF NOT 
::IS A CHAR WAITING? 
;;IF NOT, EXIT 
337 
7:MAKE IT 7-BIT ASCII 
;;1S IT_A CONTROL-G? 
;;IF NOT, PUT IT IN THE TT) QUEUE 
3; AND ExtT 

5p IRAE SERGE AE AES AE HE SEEM IE HEE DEAE SEE SEE EE AE SEE AEE EAE EE SEE 
:#CONTROL IS PASSED TO THIS POINT FROM EITHER THE TTY INTERRLPT SERVICE 
;#ROUTINE OR FROM THE SOFTWAR 
-#CONTROL-G BEING TYPED 
b$: CMPB Ss SAUTOB, #1 

BEQ 
TST (SP)+ 
J5R PC. STKINT 
CLR astKs 
MOVB  &s1,SINTAG 

TYPE , $CNTLG 

E SWITCH REGISTER TRAP CALL, AS A RESULT OF A 
ANDO THE SOE WARE Sur TCH REGISTER BEING SELECTED. 

: SARE UNNING IN AUTO-MODE? 
: BRANCH IF YES 
Z3CLEAR CONTROL-G OFF STACK 
StFLUSH THE TTY INPUT QUEUE 
:;DISABLE TTY KEYBOARD INTERRUPTS 
:ISET INTERRUPT MODE INOICATOR 

;;ECHO THE CONTROL-G (¢G) 

SEG 9154 
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047537 
000176 

047550 

132216 

1322le 
177600 

000003 

047520 
o000006 
001135 

000100 
043460 

o000eS 

047525 
o00006 

000015 

o00004 

000002 
000006 
001205 
001135 

000100 

O4S32e 
000060 

000067 

000060 
o0000e 

ooo002 
177776 

001204 

J13 
MACYL1 27(1006) O7-O0CT-76 14:14 PAGE 165 
TTY INPUT ROLTINE 

SGTSWR: TYPE SMSWR :; TYPE CURRENT CONTENTS 
MOV SWREG, -(SP) -:SAVE SWREG FOR TYPEOUT 
TYPOC 360 TYPE--OCTAL BSC II (ALL DiGI7S, 
TYPE  , SMNEW >PROMPT FOR NEW SWR 

19S: CLR ~(SP) ‘CLEAR COUNTER 
CLR -(5P) -: THE NEW SWR 

7§: TSTB =: IS TKS CHAR THERE? 
BPL 7§ ::TF NOT TRY AGAIN 

MOVB  aSTKB,-(SP) ;PICK UP CHAR 
BIC #10177, (SP) MAKE IT 7-BIT ASCII 

CMP (SP), #3 -IS IT A CONTROL-C? 
BNE 9 HBEONCH IF NOT 
TYPE SCNTLC *YES, ECHO CONTROL-C (tC) 
ADD be SP CLEAN UP STACK 
CMPB —s- SINTAG, #1 | REENPBLE TI KEYBOARD INTERRUPTS? 
BNE a$ “BRANCH IF 
MOV #100, aSTKS ALLOW TTY Ke YB08R0 INTERRUPTS 

8S: JMP STOP ;:CONTROL-C RESTAR 

9s: CMP (SP), #25 ii fs IT A CONTROL-U? 
BNE 108 :BRANCH IF NOT 
TYPE SCNTLU >:YES_ ECHO CONTROL-U (tU) 

20s: ADD 6. SP } 1GNORE PREVIOUS INPUT 
BR 19$ tier S TRY IT AGAIN 

10$ CMP (SP), #15 5;IS IT A <CR>? 
BNE 16$ i BRANCH IF NO 
TST 4 (SP) YES, IS IT THE FIRST CHAR? 
BEQ 115 tt BRANCH IF YES 
MOV 2(SP) ,aSWR SAVE NEW SWR 

11 ADD #6,SP’ i CreaR UP STACK 
148 TYPE stRLF ECHO <CR> AND <LF> 

CMPB ss SINTAG, #1 RE-ENABLE TTY KBD INTERRUPTS? 
BNE 15$ >*BRANCH IF NOT 
MOV #100, aSTKS > RE-ENABLE TTY KBD INTERRUPTS 

S$: RTI +? RETURN 
16S: ISR PC, $TYPEC >:ECHO CHAR 

CMP (SP), #60 >:CHAR < 0? 
BLT 18% ;;BRANCH IF YES 
CMP (SP), #67 *CHAR > 7? 
BGT 183 ; ; BRANCH IF YES 
BIC #60, (SP)+ :STRIP-OFF ASCII 
TST 2(SP) *:1S THIS THE FIRST CHAR 
BEG 178 ::BRANCH IF YES 
ASL (SP) ;3NO, SHIFT PRESENT 
ASL (SP) 7: ‘CHAR OVER TO MAKE 
ASL (SP) :: ROOM FOR NEW ONE. 

173: INC 2(SP) *KEEP COUNT OF CHAR 
BIS =2(S5P), (SP) ig! IN NEW CHAR 
BR 7§ ?GET THE NEXT ONE 

18S: TYPE SQUES 3 =: TYPE ?<CR)<LFD 
BR 20$ SIMULATE CONTROL-U 

SEG 0165 
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047152 
047154 
047162 
047166 
047170 
047174 
047176 
047176 
047202 
047204 
047210 
047216 
O47 222 
047230 
047232 
047240 

047340 

QO11646 
016666 

010346 
OOSO46 
012703 
022703 
101456 
104410 
112613 
122713 
001022 
005716 
001007 
112737 
104401 
012716 
005303 
020327 
103434 
111337 
104401 
000746 
005716 
001406 

ooo0004 
000004 

047176 

046312 

O4631e2 
177102 
046316 
046316 

046320 

047476 
047520 

000177 

000134 
047474 
177777 

047476 

047474 
047474 

oocode 

000004 

046321 

O46316 

047474 

K13 
MACY11 27(1006) 07-OCT-76 14:14 PAGE 166 SEG 0156 
TTY INPUT ROLTINE 

.DSABL LSB 

fs RERSERRELEEAEASERERAESRERERERARERER ARH S 4 SERERHAAERERE SELLA LESS 

7 THIS ROUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTY 
; #CALL: 
-# ROCHR 3;GET A CHARACTER FROM THE QUEUE 
3% RETURN HERE ;;CHARPCTER IS ON THE STAC ACK 

;;WITH PARIT SIT STRIPPED OFF . 
’ 
. 
9 

SROCHR: MOV (SP) .-(SP) ::PUSH DOWN THE PC AND 
MOV 4 SP} 2(SP) THE PS 
CLR 4(SP) GET READY FOR A CHARACTER 
CLR -(SP) ;;PUT NEW PS ON STACK 
MOV #64, -(SP) *:PUT NEW PC ON STACK 

aus RTI ::POP NEW PC AND PS 

18: Ts! STKCNT ::WAIT ON A CHARACTER 

FS STKCNT : sDECREMENT THE COUNTER 
M_VB a@STKGQCUT,4(SP) ::GET ONE CHARACTER 
INC STKQOUT :UPDATE THE POINTER 
CMP STKQOUT, 8STKQEND': DID IT GO OFF OF THE END? 
BNE 2$ BRANCH IF NO 
MOV 8STKQSRT, STKQOUT’: RESET THE POINTER 

2s: RTI - » RETURN 
3 JE E HHH ERB E HEEB EH 

; ATHIS ROUTINE WILL INPUT A STRING FROM THE TTY 
;* : 
* # ROL IN ;: INPUT A STRING FROM THE TTY 
ir RETURN HERE *:ADORESS OF FIRST CHARACTER WILL BE ON THE S7ACK 
te >: TERMINATOR WILL BE A BYTE OF ALL O'S 

SRDLIN: MOV R3,-(SP) SAVE R3 
CLR -(SP) CLEAR THE RUBOUT KEY 

1S: MOV #STTYIN, R3 ::GET ADDRESS 
2s: CMP aSTTYIN¢22,R3  ;:BUFFER FULL? 

BLOS 4g -:BR IF YES 
ROCHR GO READ ONE CHARACTER FROM THE TTY 
MOVB (SP) +, (R3) GET CHARACTER 

10S: CMPB. «8177, (R3) -:1S IT A RUBOUT 
BNE S$ 3 F NO 
TST (SP) +15 THIS THE FIRST RUBOUT? 
BNE 6$ ;>BR_ IF NO 
MOVB  ~—s-#”\,9§ :: TYPE A BACK SLASH 
TYPE 95 
MOV 6-1, (SP) -;SET THE RUBOUT KEY 

6S: DEC R3 :;BACKUP BY ONE 
CMP R3, sSTTYIN STACK EMPTY? 
BLO 4§ BR IF YES 
MOVE = (R3), 98 :>SETUP TO TYPEOUT THE DELETED CHAR. 
TYPE 95 3 YPE 
BR 2 GO READ ANOTHER CHAR. 

cS: TST (SP) ::RUBOUT KEY SET? 
BEQ 7$ ;;BR IF NO 
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047342 

047562 
047564 
04757e 
047574 
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112737 
104401 
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000134 
047474 

o000es 

047525 

00002e 

ia 
001204 

000004 
047476 

005015 
006Se5 

000004 

047474 

900002 
000004 

000 
o0001e 

000 
051127 

020127 

000002 

L13 
MACY11 27(1006) 07-OCT-76 
TTY INPUT ROLTINE 

MOVB #°\,95 
TYPE 9$ 
CLR tsp) 

7§: CMPB #2, (RB) 
BNE ag 
TYPE $CNTLU 
BR {$ 

gS: CMPB ss #22, (RB) 
BNE 3$ 
CLRB (R33) 
TYPE  ,S$CRLF 
TYPE  ‘S$TTYIN 
BR 2g 

4: TYPE SQUES 
BR {¢ 

3S: MOVB = (R3), 98 
TYPE 95 
CMPB «15, (R3)+ 
NE 2s 

CLRB = -1(R3) 
TYPE LF 
TST {SP)+ 
MOV (SP)+,R3 
MOV (SP).-(SP) 
MOV 4(SP} 2(SP) 
MOV aSTTYIN, 4(SP) 
RTI 

QS: -BYTE OQ 
"BYTE 0 

$TTYIN: .BLKB 22 
SCNTLC: -ASCIZ 740/15) (12> 
SCNTLU: :ASCI2 /tU/<15><le> 
SCNTLG: .ASCIZ /#G6/<15><12) 
SMSWR: .ASCIZ <15><12>/SWR = 

SMNEW: .ASCIZ / NEW = 

14:14 PAGE 167 

;; TYPE A BACK SLASH 

iif EAR THE R Bour KEY 
;IS CHARACTER A CTRL U? 

:;BR IF NO 
; TYPE A CONTROL “U” 
GQ START OVER 

21S CHARACTER A "HR"? 
iH BRANCH IF NO 
;;CLEAR THE CHARACTER 
:; TYPE A “CR” & “LF” 
St TYPE THE INPUT STRING 
HI GO.PICKUP, ANOTHER CHACTER 

-: CLEAR THE BIIFFER AND LOOP 
ECHO THE CHARACTER 

11 CHECK FOR RETURN 
LOOP IF NOT RETURN 

S3CLEAR RETURN (THE 15) 
TYPE A LINE FEED 
:}CLEAN RUBOUT KEY FROM THE STACK 
TRESTORE R3 

;jADJUST THE STACK AND PUT ADDRESS OF THE 
+} FIRST ASCII CHARACTER ON IT 

s RETURN 
{| STORAGE FOR ASCII CHAR. TO TYPE 
, ’ 

ZRESERVE 22 BYTES FOR TTY INPUT 
; CONTROL “C* 
CONTROL “LU” 

/FHCONTROL “Gn 

. EVEN 

.SBTTL READ AN OCTAL NUMBER FROM THE TTY 

= LEER EERE EER EERE LEE LAE MEER EE MEE HEE HEE EE EERE EEE 
ETHIS ROUTINE WILL READ AN OCTAL (ASCII) NUMBER FROM THE TTY AND 
; CHANGE IT TO BINARY. 
THE INPUT CHARACTERS WILL BE CHECKED TO INSURED THEY ARE LEGAL 
:#0CTAL DIGITS. IF AN ILLEGAL CHARACTER IS READ A “?" WILL BE TYPED 
;#FOLLOWED BY A CARRIAGE RETURN-LINE FEED. THE COMPLETE NUMBER MUST 
-#THEN BE RETYPED. THE INPUT IS TERMINATED BY TYPING A CARRIAGE RETURN. 
; #CALL: oot 

i RETURN HERE 
3% 

SRUOCT: MOV (SP), -(SP) 
MOV 4(SP}_ 2(SP) 
MOV RO, -(SP) 
MOV RI; -(SP) 

; READ AN OCTAL NUMBER 
::LOW OROER BITS ARE ON TOP OF THE STACK 
HIGH ORDER BITS ARE IN SHIOCT 

;;PROVIDE SPACE FOR THE 
‘INPUT NUMBER 
BUSH RO ON STACK 
tT PUSH RL ON STACK 

SEG 0167 
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047576 

047722 
047724 
047730 
047734 
047740 
047744 
047746 
047750 
047752 
047754 
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010246 

000730 
000000 

000060 

000067 

177770 

900012 
047720 

001204 

oocode 
050041 
000014 
177770 

MACY11 27(1006) 
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07-OCT-76 14:14 PAGE 168 SEG 0158 
READ AN OCTAL NUMBER FROM THE TTY 

MOV Re, -(SP) 
13: ROLIN 

MOV (SP)+,RO 
MOV RO,S5S° 
CLR Ri’ 
CLR Ro 

2s: MOVB (RO) +,-(SP) 
BEQ 3$ 
CMPB —s 800, (SP) 
BGT 4§ 
CMPB a8”, (SP) 
ALT 4§ 
ASL Rl 
ROL Re 
ASL RI 
ROL Re 
ASL Ri 
ROL Re 
BIC #107, (SP) 
ADD (SP)+ Ri 
BR 2 

3S: TST (SP)+ 
MOV RI, 12(SP) 
MOV R2’ SHIOCT 
MOV (SP)+,Re 
MOV (SP)+/RI 
MOV (SP)+;RO 
RTI 

4g: TST (SP)+ 
CLRB (RO) 
TYPE 

S$: .WORD O 
TYPE SQUES 
BR 1§ 

SHIOCT: .WORD 0 

i Be ae 
SIGET ADORE & § {ht CHARACTER 
AND SAVE IT 
::CLEAR DATA WORD 

: ;PICKUP THIS CHARACTER 
IF ZERO GET OUT 

i tMAKE SURE THIS CHARACTER 
11$ AN OCTAL DIGIT 

33 #2 

3344 

33 #8 

HADO-IN THIS DIGIT 
CLEAN TERMINATOR FROM STACK 
;;SAVE THE RESULT 

;;POP STACK INTO Re 
POP STACK INTO RI 
oP BACK INTO RO 

?ICLEAN PARTIAL FROM STACK 
SET A TERMINATOR 
33 TYPE UP THRU THE BAD CHAR. 

si TRY AGAIN 
ORDER BITS GO HERE HIGH 

.SBTTL OOUBLE LENGTH BINARY TO dita ASCII CONVERT ROUTINE 

+ SERIE IEE HH MEME HE HSMM HE HEE MEME HE EE EEE SEE EEE SE SEE SEE AEE EE EEE EE 
THIS ROUTINE WILL CONVERT A 32-BIT UNSIGNED BINARY NUMBER TO AN 
UNSIGNED OCTAL ASCIZ NUMBER. 
5 CAL 

iy 

L 

$DB20: 

1§: 

MOV 
JSR 
RETURN 

SAVREG 

#PNTR,-(SP) 
Pc, au$DB20 

2(SP),R1 

#12.,R 
#467°R3 
(R1)4,R0 
tRL)+, ‘RI 

2 
Ro, -(RS) 
RO, Re 

aSOCTHL $13. RS 

3 POINTER TO LOW WORD OF BINARY NUMBER 
;CALL THE ROUTINE 
THE ADDRESS OF THE FIRST ASCIZ CHAR. IS ON THE STACK 

37 SAVE ALL REGISTERS 
;PICKUP THE POINTER TO LOW WORD 

:;POINTER TO DATA TABLE 
times CHARACTERS 

;;LOWER WORD 
;;HIGH WORD 
; ; TERMINATOR 
:;PUT CHARACTER IN DATA TABLE 
tICET THIS DIGIT 
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oso04e 

005304 

BBTaRe 
005205 
O10S66 
1O4414 

000753 
000016 

001357 

900002 

000960 

o00002 
05Ce22e2 
000002 

000012 
0S01S2 
050154 

o00060 

050140 

N13 
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DOUBLE LENGTH BINARY TO OCTAL ASCII CONVERT ROUTINE 

oO 
INC RS 
MOV RS, 2(SP) 
RESREG 
RTS PC 

2s: asR R3 
35: ROR Rl 

ROR RO 
ROR R1 
ROR RO 
ROR Ri 
ROR RO 
BIC R3, Re 
ADD #°O,Re 
BR 1$ 

SOCTVL: .BLKB 1 4. 
-SBTTL DOUBLE LENGTH BINARY TO 

;;COUNT THIS CHARACTER 
3 T_THE LA I BR TF PPT Shue act ater 
;;ALL_ DIGITS DONE-ADJUST POINTER FOR FIRST 
;;ASCIZ CHAR. & PUT IT ON THE STACK 
;;RESTORE ALL REGISTERS 
;;RETURN TO_USER 
;;POSITION THE MASK FOR THE LAST DIGIT 
;;POSITION THE BINARY NUMBER FOR 
zs THE NEXT OCTAL DIGIT 

»:MASK OUT ALL JUNK 
7:MAKE THIS CHAR. ASCII 
::GO PUT IT IN THE DATA TABLE 
:>RESERVE DATA TABLE 
DECIMAL ASCII CONVERT ROUTINE 

5g HR MII SAE IE AMET TENE AES ESSE HEE AE SESE SE ESSERE SAE SEE EEE EEE EEE 
tRTHIS ROUTINE WILL CONVERT A 32-BIT BINARY NUMBER TO AN UNSIGNED 

 *POSITIVE 
; *CALL 
¥ MOV #PNTR, -(SP) 
: JSR Pc, ae$0B29 
# RETURN 

SOB2D: SAVREG 
MOV 2(SP) R2 
MOV SSDECVL, RO 
MOV RO. 2(SP3 
MOV (R2)+,R1 
MOV (R2)+'Re 
MOV #10. 48 
MOV #STNPWR, RY 
MOV #STNPWRS2, RS 

1$ CLR R3 
2g SUB CRY) ,R1 

SBC R2 
SUB (RS),R2 
BLT 3 
INC R3 
BR 25 

3S: ADD (R4)+,R1 
aoc Re 
ADD (R4Y)+,Re 
CMP (RS)+’(RS)+ 
BIS #’0,R3 
MOVB 3, {RO)+ 
DEC (PO)+ 

4§: -WORD 0 
BNE 1$ 

*#DECIMAL (ASCII) NUMBER. THE SIGN OF THE BINARY NUMBER MUST BE 

;;POINTER TO LOW WORD OF BINARY NUMBER 

3; THE FIRST ADDRESS OF ASCIZ 
3321S ON THE STACK 

;;9AVE REGISTERS 
;;PICKUP THE DATA POINTER 
;;GET ADDRESS OF “SDECVL" STRING 
;;PUT ADDRESS OF ASCIZ STRING ON STACK 
;;PICKUP THE BINARY NUMBER 

;;9ET UP TO DQ 10 CONVERSIONS 
;;ADDRESS OF TEN POWER 

:;CLEAR PARTIAL 
;;SUBTRACT TEN POWER 

:;BR_IF TEN POWER TO LARGE 
;;ADD 1 TO PARTIAL 
;;LOOP 
: RESTORE SUBTRACTED VALUE 

;;MOVE TO NEXT TEN POWER 
:;CHANGE PARTIAL TO ASCII 
s;SAVE IT 
; DONE? 

;:BR IF NO 

SEQ 0159 
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000004 

yn: 27.1006) O7-0C7-7E 14:14 PAGE 170 
watt SEqb tanta fe becrdac lasctT FOHVERT PCUTINE 

CRB CRODe « : TERMINATOR 
RESRES TIRESTORE REGISTERS 
avs PC SIRETURN 

STNPAR: 145095 :;1.0€09 
55632 
160400 +1. 0£08 
Bares 
113200 231.0€97 
330 
ee 531.0€5¢ 

LO3e4C 51.505 
co4e0 371.0804 

rss -+1.0£93 

1 51.3602 
he 331.0€0) 

1 ;;1.0€00 
0 

SOECVL: .BLKB 12. - RESERVE STORAGE FOR ASCIZ STRING 
-SBTTL SINGLE LENGTH BINARY TO DECIMAL ASCIZ ROUTINE 

5p SHEER ESESESEESSEREGEEEEEESESES ESS EE SSS RELE ERE EEE SEER SEEEEEESS 
THIS ROUTINE WILL CONVERT A 16-BIT UNSIGNED BINARY NUMBER 70 AN 
;#JNSIGNED DECIMAL ASCIZ NUMBER. 

MOV NUMBER. - (SP) ;:PUT BINARY NUMBER ON THE STACK 
JSR PC 3s$Sae0 s CALL 
RE TURN ::ADDRESS OF THE 1ST ASCIZ CHAR.IS ON THE STACK e

e
 

$SB2D: MOV 2(SP) I$ ; SAVE BINARY NUMBER 
MOV $1$,-{SP) -:SET POINTER 
ISR PC ds$0B2L -:CALL DOUBLE LENGTH CONVERT 
ADD #5' (SP) :: ONLY ALLOW FIVE CHARACTERS 
MOV (5P)4,2<SP) = PICKUP POINTER 
RTS pC +: RETURN 

1$: WORD 0,0 
.SBTTL TYPE NUMERICAL ASCIZ STRING SUPPRESS LEADING ZEROS 

5 RESSSPSERSSEEEREEREREERESEEESEEESEESERE SEE EER REE EE SE EEEEED ESSER 
:#THIS ROUTINE IS USED TO TYPE AN ASCIZ NUMBER SUPPRESSING THE 
i SLEROING NUMBERS. 

a MOV SNUMADR,-(SP) ;:FIRST ADDRESS OF ASCIZ STRING 
:# JSR PC aaSSUPRS 

SSUPRS: MOV RO. -(SP) :;SAVE RO 
MCV 4(§P; RO >: PICKUP THE POINTER 

1§: TSTB (RO) ;: TERMINATEOR® 
BEG 2s -:BR IF YES 

ee ee oe 
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SIsSBUS %OG ORIVE DIAGNOSTIC PART 2 MACY11 27(1906) O7-O0CT-7& 14:14 PAGE 1 SES 3171 
j ve TO.F ll O°7-0C7-"6 13:59 TYPE NUMERTCaL ASCIZ STRING SUPrSESS CE bh ZERGS 

g753 ceca seeres 300063 C™PB g°9, (R034 28 p38 en ASCII "3" ? 

Babe Rexa! Ape ace 2s: RE? 4a tie he “BS “\° 
8766 OSC314 910037 O8C3<e MOV RC,3$ i 1 BAVE FOR TYP{ 
8767 050320 10440) TYPE :;G0 TYPE 

| Beg Sebaed broean 38: BORO oon RO ii Rectoar Ro oe eRe ‘ 32 + ee Bose Rensse Aisere n3y or eep RESTORE THE STACK 
8771 999330 oadea" RTS URN 
ae S877. INTEGER MULTIPLY ROUTINE! 

! evs s PSSESEESESSESESEESESEASE SLES ERAS REESE ELAS ESSE SSSR SSPE RE EEE EEES 

ee SCALE MULTIPLER.-(SP: er 3% - j 

arr? :# MOV mT iPS CAND. - (SP: 
{| 9rrg :# JSR PC, asSMULT 

ae if RETURN ;:PRODUCT IS ON THE STACK 

e7e: 4 STACK PRODUCT 
8782 sho tte eeeeece 

783 :# TOP LSB°S 
Boe 3% +2 MS8°S 

2786 050332 SMULT: 
ere? 350332 C1COM MOV RO,-(SP) + PUSH RO ON STACK 
8788 OSC3s G10!146 MOV Ri,-.SP: : PU SH R1 ON STACK 
S723 0650336 019246 MOV Re -( SP) PUSH Re ON STACK 
879C 059940 S0SO46 CLR -( SP; ig AR THE SIGN KEY 
8791 OSC34e 1660! d000le MOV 12(S5P),R1 THE MULTIPLICANO 
&7S9e 050346 100002 BPL 1$ ‘te IF PLUS 
e792 OS03S0 90Sel6 INC ‘SP) iiSET THE SIGN KEY 
876% OS503S2 005401 NEG Ri MAKE THE MULTIPLICAND ScSTIvE 
8795 O50354 O:6692 o000i4 1§: MOV 14. SP) ,Re :3GET THE MULTIPLIER 
879% 950360 19002e BPL es ;BR IF PLUS 
@797 080362 OOS3IE DEC (SP)  SOPDATE THE SIGN KEY 
8796 099264 o0S40e NEG R2 3 ;MAKE THE MULTIPLIER POSTIVE 
8799 050366 Ole746 900021 es: MOV 817. ,-(SP) >;SET THE LOOP COUNT 
8800 060372 00S5omM CLR RO ; SETUP FOR THE MUL T TPL Y LOOP 
8821 060374 10300. 3: peu oh) >;DON’T AOD IF MULTIPLICAND = C0 
B8Se 050376 60200 ADD R2,RC 

, 8ec3 050490 006000 if : ROR RO ;;POSITION THE PARITIOL PRODUCT AND 
8804 050402 006901 ROR R1 >; THE MULTIPLICAN . . 

OS04+04 005716 DEC (SP) 7;HAS ALL BITS OF “HE MUILTIPLICAND BEEN DONE? 
ge 950496 201'i72 BNE +3BR IF NO 
G97 OSOH10 O2e316 CMP (SP), /SF) s;SHOULD PRODUCT BE NEGATIVE” 
860@ OS04i2 905403 BEG S$ -:G0 TO EXIT IF NO 
BE09 OSO4i4 005490 NEG RO :3;YES--S0 MAKE IT SO 
8819 OfO416 90S401 NEG R1 
S611 99420 0c600 SBC RO 
BEle B04ce2e 9057c6 cS: TST (SP)+ ;3 CLEAR SIGN INFOQ. OFF OF STACK 
BEi3 80424 CIOObE O0001e MOV RO, 1e(SP: +3PUT THE PRODUCT ON THE STACK  .MSB°S: 
8214 O5O0430 010166 000019 MOV R1,10(5P) >LS8°S 
Be:5 OSO434 012602 MOV (SPj+, Re tS Bop STACK INTO R2 
BG1—E 350436 Olc601 MOV (SP)+,R1 ::POP STACK INTO Ri 
€6.7 BSO440 012600 MOV (SP)+,RO ::POP STACK INTO RO 
Se: 60442 000207 RTS PC 



050540 
os0S4e 
OSOS46 

SVE _CIAGNOSTIC PART & 
pte 7 = 13:58 

919046 
910146 
019246 
013346 
OL 0445 
010S46 
016646 
016646 O00Cec 
O1664% 000022 
Oib646 o00C2e2 
e688 .87-4 

Ol2e666 900022 
Ole666 9000202 
O1e666 000022 
Qie665 900022 
012695 
012604 
012603 
Q1eb02 
01c621 
12690 
pocode 

010046 
036600 oco00e 
005740 

MACYL1 27(1906) 
D14 

Q7-0C"-76 14:14 PAGE 172 
SAVE RAND RESTORE RO-RS ROUTINES 

.SBTTL SAVE AND RESTORE RO-RS ROUTINES 

S RESEREERERERAERESESSEESSSESSEESERSEE REED EREEEESS SESS SEEESESESSS 
:#SPVE RO-RS 
s#CALL: 
# SAVREG 
;#UPON RETURN FROM SSAVREG THE STACK WILL LOOK VIKE: 
:# 
3 #TOP---( +16) 
s# +2---( 418) 
58 o4---RS5 
3# +6---RY 
3% +8---R3 
3 #¢10---Re 
3#+1e---R1 
3 #414---RO 

SSAVRES: 

;#RESTORE RO-RS 
2#C : L: 

# RESREG 
SREG: 

RO,-(SP) ;;PUSH RO ON STACK 
R1,-(SP) :3;PUSH R1 ON STACK 
Re, -( SP) ;;PUSH Re ON STACK 
R3,-(SP) :;PUSH R3 ON STACK 
RY, -( SP) °:PUSH RY ON STACK 
RS, - (SP) ::PUSH RS ON STACK 
22tSR),-(SP)  ;;SAVE PS OF MAIN FLOW 
22(SP),-(SP) >:SAVE PC OF MAIN FLOW 
2e(SP),-(SP) 7:SAVE PS OF CALL 
2e.SP),-\SP) ;:;SAVE PC OF CALL 

(SP)4+,22(5P) ; RESTORE PC OF CALL 
(SP)+,22¢5P) + RESTORE PS OF CALL 
(SP)+, 22(SP) s RESTORE PC OF MAIN FLOW 
(SP)+, 22(SP) * RESTORE PS OF MAIN FLOW 
(SP)+-RS ::POP STACK INTO RS 
(SP)+,R4 3;POP STACK INTO RY 
(SP)+,R3 ;:POP STACK INTO R3 
(SP)+,R2 ::POP STACK INTO R2 
(SP)4'RI :POP STACK INTO RI 
(SP)+'RO :POP STACK INTO RO 

R 
.SBTTL TRAP DECODER 

5 EREEEERREEEEEREEREEEEERRRREREEEEER EL EEEEER ARERR EEE LEG SERRE EEE 
:RTHIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE “TRAP” INSTRUCTION 
;#AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS 
;#0F THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL 
;#G0 TO THAT ROUTINE. 

STRAP: MOV 
MOV 
TST 

RO, -(SP) ;:;SAVE RO 
2($P3,R0 *:GET TRAP ADDRESS 
-(RQ) :;BACKUP BY 2 

SEG C172 
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TRAP DECODER 

MCVB 
ASL 
MCV 
RTS 

E14 
07-OCT-76 

(RO), RO 
R 
Sy pp AD CRO) RE 23 IN 
RO °:G0 TO ROUTINE 

14:14 PAGE 173 SES 0173 

::GET RIGHT BY"E OF TRAP 
iP GRATION FOR {NDEXING 

x To TABLE 

::THIS IS USE 10 HANDLE THE “GETPRI™ MACRO 
;;MOVE THE PC DOWN 
3;MOVE THE PSW DCWN 
;sRESTORE THE PSW 

STRAPe: MOV 
MOV 
RTI 

af 

4.5P5 2 

~~ N 

i SP) SP) 
(SP) 

.SBTTL TRAP TABLE 

;#7HIS TABLE CONTAINS THE STARTING ADDRESSES OF "HE ROUTINES CALLED 
;#BY THE “TRAP” INSTRUCTION. 

; ROUTINE 

STRPAD: gitoRe 

STYPDS 

SGTSWR 

SCKSWR 
SROCHR 
SROLIN 
SRDOCT 

STRAP2 
+ ;CALL=TYPE 
;;CALL=TYPOC 
> ;CALL=TYPOS 
: ;CALL=TYPON 
+ ;CALL=TYPDS 

;;CALL=G7SWR 

;;CALL=CKSWR 
3; CALL=ROCHR 
:;CALL=RDLIN 
;;CALL=RDOCT 

TRAP+1( 104401) 
TRAP+2 ( 104492) 
TRAP +3‘ 1O44C2 > 
TRAP+ ¢ LO44O4) 
TRAP +S (104405) 

TRAP+6( 104406) 

TRAP+? ( 104407 ) 
TRAP+10( 104410) 
TRAP411( 104411) 
TRAP+12( 104412) 

SSAVREG ::CALL=SAVREG TRAP+13( 104413) 
SRESREG :;CALL=RESREG TRAP+14(104414) 
SCOPIS > ;CALL=SCOP1 TRAP+15( 104415) 

TTY TYPEQUT ROUTINE 
TYPE OCTAL NUMBER (WITH LEADING ZEROS) 
TYPE OCTAL NUMBER (‘NO LEADING ZEROS? 
TYPE OCTAL NUMBER (AS PER LAST CALL) 
TYPE DECIMAL NUMBER (WITH SIGN; 

GET SOFT-SWR SETTING 

TEST FOR CHANGE IN SOFT-SWR 
TTY TYPEIN CHARACTER ROUTINE 
TTY TYPEIN STRING ROUTINE 
READ AN OCTRAL NUMBER FROM TTY 
SAVE RO-RS ROUTINE 
RESTORE RO-RS ROLTINE 
INTERNAL LOOP ON ERROR 
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OZREIC P11 07-OCT-76 13:50 TRAP TABLE 

e9ie .SETTL SERVICE MESSAGES 

MSGi:  .ASCII <CR><LF>/UNIBUS RKO& DRIVE DIAGNOSTIC/ 

SA
 

-ASCIT «CR» «LFD/ PART 2/ 

~ASCIT «CRD <LF>/-MAINDEC-11-DZR6I-C-PB/<CR><LF> 
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Be D2eSG11 de50S2 -ASCIT <CR><LFOY eeeeH CAUTION 44%#24/7°¢CR> (LF; 

3 & 2 é a un 

050752 S0S2 
pees oso760 905915 bagies OS1511 -ASCII «CR><LF>/THIS PROGRAM SHOULD BE HALTED ONLY BY TYPING CONTROL-C/ 

8938 051032 050131 047111 020107 
04752 So Sine Ban Bk We 

B41 0S1 O15 O47412 044124 -ASCII <CR><LF>/OTHERWISE, CARTRIOGE FORMATTING AND, OR THE DRIVE’ 
este OS& O5110S O44527 O42Se3 

a i £
 ic 22 a ag = 

BS4S 100 O47506 O46S22 05210! 
8946 106 O445e4 043516 O40440 
8947 114 042116 O200S4 051117 

Be Bis Heer Re Hen 
8950 134 905015 040515 920131 -ASCII <CR><LF>/MAY BE LEFT IN AN UNDETERMINED STATE/ 
8351 142 O4250e 046040 043105 

150 020124 O47111 O4O44O 
8953 156 020116 O4712eS O42S04 
8954 164 O425e4 046522 047111 
e955 172 O42195 O51440 o40524 

RE
 g i! 

005015 O47131 9Se111 -ASCII <CR><LFO/INITIALLY, DRIVES TO BE TESTED SHOULD HAVE: “<CR><LF> 
O40S11 046114 026131 
O42040 O44Se2 O4eSe6 

047524 041040 
020105 O425e4 052123 
042105 OS1440 047510 
046125 020104 040510 

006472 Ole 
O4O4le 020056 -ASCIIT <CR><LF>/A. HEADS MANUALLY LOADED/ 
042101 020123 
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-OCT-76 13:50 SERVICE MESSAGES 

OSeS16 046101 
O46040 040517 

2 penne LASCII <CR>“LF>/B. CORRECT PORT SELECTED/ i 
7520 OS2lee 

051449 o46106 041505 

020086 -ASCII <CR><LF>/C. WRITE LOCK DISABLED/ 
OSile7 OSeill 020105 
047514 O45503 942040 
051511 O41101 O42S14 

104 
O15 O4e0le 020056 -ASCIT <CR><LF>/D. DRIVE READY INDICATOR ON/<CR><LF> 
104 053i11 d20105 

2 as
 3 =e
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051104 OS3111 -ASCII <CR><LF>/DRIVES NOT TO BE TESTED MUST HAVE/ 

8992 051477 01S O4i0le 052117 -ASCIZ <CR><LF>/BOTH PORTS DESELECTED’<CR><LF> 
OS 047520 

8395 051520 042514 052193 042105 
8996 051526 005015 000 2 
8399 $31 O15 041012 O20105 MmSGe: .ASCIZ <CR><LF>/BE SURE TO PUT SCRATCH PACK IN DRIVE 0/ 
3000 $36 052523 O4e 2040 
3001 S44 020117 OSeSe0 Oe0124 
3002 SS2 041Se3 O40S22 041524 
3003 560 020110 O40Se0 045503 
3004 566 4440 020116 051104 
3055 S74 0531:1 2010S 000060 
9008 602 005015 051104 053111 “SG3: .ASCIZ <CR><LF>/ORIVE(S) TO BE TESTED: / 
300 10 Ce410S 024523 052040 
3008 16 020117 O42S0e OS2040 
3009 0S150S O42S5e4 035104 

MSG4: .ASCIZ <CR><LF>/TYPE BUSS ADDRESS IF NOT 177440: / 
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MSGS: .ASCIZ <CR><LF>/TYPE CONTROLLER INTERRUPT VECTOR IF NOT 210: / 
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TAGNOS 
> 

TIC PART 2 
6 13:50 

020122 
052117 
0e007e 

pes 
020124 
OSllee 
020124 

053111 
044527 

006461 

046040 
020120 
051513 
042523 

020114 
043516 
051524 
051501 

040520 
020107 
020105 

051104 
000 

O44S2e 
051105 
047516 

051101 
042507 
040511 
O200S6 

MACY) 
SERVI 

MSG6: 

MSG?: 

MSGB: 

MSG9: 

MSGLO: 

MSG11: 

MSGI3: 

MSG14: 

MSG1S: 

MSG16: 

MSG17: 

27 1 
S 

-ASCIZ 

~RSCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIT 

~ASCIZ 

~ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

006} 
SAGES 

H14 
07-OCT-76 14:14 PAGE 176 

(CR) <(LF>/ INTERRUPT OCCURRED AT PC=/ 

(CR><LF>/DRIVE O WILL NOT BE TESTED/ 

(CR) <LF>/READ DATA WITH OFFSET TEST/<CR><LF> 

<CR><LF>/HEAD NO. / 

(CR <LF><LF>/WILL TEST DRIVES: / 

<CR><LF><LF>/POWER UP RESTART TO TEST 1/<CR><LF> 

<CR><LF> “NO L OR P CLOCKS PRESENT/ 

<(CR><LF>/ALL TIMING TESTS BYPASSED, 

<CR><LF> “BYPASSING DRIVE / 

(CR><LF><LF>/DRIVE / 

<CR><LF>/ORIVE SERIAL NO. / 

<CR><LF>/CARTRIDGE SERIAL NO. / 

SEG 9176 
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90739 OS5e410 000 
9080 052411 015 OSe0l2 O46S11 MSG18: .ASCIZ <«CR><LF>/TIME BETWEEN OUTER LIMIT & HEADS HOME SURING UNLOADING: 
9081 OSe416 2010S Betti pee? 

4 

3090 Pesers AOS pa dets nett MSG19:  .ASCIZ <CR)<LF>-BYPASSING ALL WRITE TESTS/<CR><LF> 

0S2S34 
3035 Hae 005015 g44Se4 Picess MSG20: .ASCIZ <CR)<LF>/TIME BETWEEN HEADS HOME & SERVO SIG PRES DURING LOADING: / 
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MSG21: .ASCIZ <CR><LF>/TIME BETWEEN OUTER LIMIT & INNER LIMIT DURING LOADING: / . it ae
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O44S24 Oicese MSGee: .ASCIZ <CR><LF>/TIME BETWEEN INNER LIMIT & OUTER LIMIT DURING LOADING: / 

O44440 047116 
O4604O 046511 

047440 ° 
OSe766 OS21eS5 051105 O46040 

11 OS2111 O42040 
O0S112eS O47111 020107 
047514 042101 047111 

00SOiS O4751&6 O4144O MSG23: .ASCIZ <CR><LF>/NO CLOCK INTERRUPTS PRESENT, ABORTING TIMING TESTS/ 
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053107 O1S O40412 O4eS26 MSG24: .ASCIZ <CR><LF>/AVERAGE TIME FOR 1 REVOLUTION: / 
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RKO& DRIVE CIAGNOSTIC PART 2 
07-OCT-76 13:50 -Pll 

053114 
OS3122 

30 

053602 
053603 

O40S2e 
046511 
Oe0lee 
047526 

035113 

040412 

052040 
047506 

020040 

O4eSe6 

MACY11 27( 1006) 
J14 

07-OCT-76 14:14 PAGE 178 SEG 0178 
SERVICE MESSAGES 

MSGeS5: 
MSGe6: 

MSG27: 

MSGe8: 

MSG29: 

MSG30: 

MSG31: 

MSG3e: 

-ASCIZ 
~ASCIZ 

~ASCIZ 

~ASCIZ 

-ASCIZ 

~ASCIZ 

-ASCIZ 

-ASCIZ 

/ US’ 

<CR><LF><LF>/ABORTING DATA TESTS & GOING TO TIMING TESTS/<CR><LF>‘LF> 

(CR><LF><LFO/ALL DRIVES TESTED/<CR><LF><LF> 

(CR) <LF>/AVERAGE TIME FOR 410 CYLINDER FOWARD SEEK: / 

(CR><LF> “AVERAGE TIME FOR 410 CYLINDER REVERSE SEEK: / 

(CR) <LF>/AVERAGE TIME FOR 1 CYLINDER (0 TO 1) “OWARD SEEK: / 

(CR><LF>/AVERAGE TIME FOR 1 CYLINDER (0 TO 1) REVERSE SEEK: / 

(CR><(LF>/AVERAGE TIME FOR 137 CYLINDER FOWARD SEEK: 



3191 

BS
B 

SR
RE

SE
 

a
 

= 

3e0e 

$
=
 

pa
t 

ds
 

Da
me
 
Ga
s 

fe
 
f
e
 
f
e
 

P
O
P
o
t
o
 

to 
Fu
ro
ro
ro
tD
 

S
i
o
w
 

N
o
u
n
 
e
e
r
 

9221 

RkOG ORIVE DIAGNOSTIC PART 2 
07-OCT-76 13:50 -Pll 

054301 

042507 

052105 

0S341e 

052040 

O41S16 
042520 
047503 

020117 
020105 
020113 
O201ee 
054101 
OSelll 
043117 

000 
020117 
020105 
020113 
O20iee2 
054101 
0S2101 
043117 
005015 

D44S22 
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MACY11 27(1008) O7-OCT-7& 14:14 PAGE 179 
SERVICE MESSAGES 

MSG33: 

MSG34: 

MSG35: 

MSG36: 

MSG37: 

MSG38: 

MSG39: 

~ASCIZ 

~ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

(CR><LF>/AVERAGE TIME FOR 137 CYLINDER REVERSE SEEK: / 

<CR)<LF>/AVERAGE FOWARD SPEED BETWEEN CYLINDERS 128 8&8 256: / 

(CR) <LF>/AVERAGE REVERSE SPEED BETWEEN CYLINDERS 128 8 256: 

7 INCHES PER SECONO/ 

<CR><LF>/NO WRITE CHECK ERROR AT MAX POSITIVE OFFSET’ 

(CR><LF>/NO WRITE CHECK ERROR AT MAX NEGATIVE OFFSET/<CR><LF> 

(CR><LF>/WRITE CHECK FAILURE AT OFFSET =/ 

SEG 0179 

f 
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054760 

S 
020124 
047111 

046131 

Osh aii he 

buia4a 
Yell 
O42S23 

0S4S02 
047111 
020114 
043516 
051524 

0404 le 
O046S11 
O42S2e4 
042524 
051101 
054502 
042105 

051412 
020104 

042510 
044501 

o4044 
04251 
051101 
042507 
006504 
040520 
020107 
C44S24 
0S2040 
oos0is 

O46114 

040527 

046101 
042116 
027056 

MACY11 27( 1006) 
L14 

07-OCT-76 14:14 PAGE 180 
SERVICE MESSAGES 

MSGHO: 

MSGY1: 

MSGYe: 

MSG43: 

MSGY4: 

MSG74: 

MSG7S: 

-ASCIT 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

<CR><LF>/COULD NOT READ BAD SECTOR INFO ON CYL 410/ 

<CR><LF>/OR ALIGNMENT CARTRIDGE USED/<CR><LF> 

<CR><LF>/BYPASSING ALL TIMING TESTS/<CR><LF> 

(CR><LF>/ALL TIMING TESTS TEMPORARILY BYPASSED/<CR> <LF> 

<CR><LF>/SHOULD BE BETWEEN 0.140 & 0.429 SEC/ 

<CR><LF>/SHOULD BE BETWEEN 1.9 & 2.6 SEC/ 

(CR) <LF>/PROGRAM ABORT PENDING...PLEASE WAIT/ 

<CR><LF> “HALT PENDING...PLEASE WAIT/ 

SEQ 0180 
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OS4766 
054774 

0S5355 
055362 
055370 
055376 
OSS4O4 
osS4ie 
OSS4eL 
055426 031123 

24 
050103 

020124 

041101 
04eSe4 
027056 
042520 
O44440 
OS2See 
020124 

020123 
047111 
031123 
042506 
O44440 
051503 
020101 
042113 
042516 
051040 
051040 

042Se23 
000124 
043517 
041101 
000104 
020125 
042105 

OSile2 

047111 

042526 

020131 
046513 

047502 
051505 
OS24S6 
041505 
O44S24 
OSeleS 
041520 

051117 

041520 

042523 
051040 

000 
051440 
020116 
OU00ne 
O47111 
020123 
020104 
041513 
051505 

MACY 11 2703006) 
M14 

07-OCT-76 14:14 PAGE 181 
SERVICE MESGHAGES 

MSG76: 

MSG77: 

~ASCIZ 

-ASCIZ 

<CR> <(LF> “PROGRAM ABORTED/ 

«CR><LF>/CPU HALTED’ 

.SBTTL ERROR MESSAGES 

EMI: 

ENe: 

EM3: 

EMY: 

EMS: 

EME: 

EM?: 

~ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

(CR><LF>/ERROR, ONLY O THRU 7 ALLOWED, TRY AGAIN/<CR><LF> 

“DRIVE # IN RKCS2 CANNOT BE READ BACK CORRECTLY IN RKMR2/ 

<CR)<LF>/ABORT TESTS...UNEXPECTED TIME OUT AT PC=/ 

(CR><LF>/ABORT TESTS...UNEXPECTED INTERRUPT AT PC=/ 

/MO0S SET IN RKCS2/ ‘ 

/UFE SET IN RKCS2/ 

/ORA IN RKDS & NED IN RKCS2 RESET; WRONG PORT SELECTED?/ 

SEG 0191 
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0SS434 

056126 

020124 
041517 
042105 

020073 
020107 
0S1440 
O42Se4 

044522 

051127 
047520 
046105 
037504 

042526 

020131 
052101 

042526 
0S0040 
052116 
051440 
044506 
020131 
052101 

OSelee 

MACY11 27(1006) 
ERROR MESSAGES 

EMB: 

EMS: 

EM10: 

EM11: 

EMle: 

EM13: 

EM14: 

EM1S: 

~ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

~ASCIZ 

-ASCIT 

14 
07-OCT-76 14:14 PAGE 182 

“DRIVE PRESENT BUT NOT SPECIFIED BY OPERATOR/ 

/ORIVE NOT PRESENT BUT SPECIFIED BY OPERATOR/ 

/ABORT TESTS...CANNOT REFERENCE CONTROLLER REGISTER/ 

/DRA IN RKDS & NED IN RKCS2e BOTH SET’ 

e. 
e 

e 

/CONTROLLER NOT READY IN RKCS1/Z 

/NO ATTN IN RKASOF/ 

“UNEXPECTED MEMORY PARITY TRAP/ 

/RKDC & RKDR INDICATE THAT WCE OCCURRED AT/ 

SEG 0182 
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MACY11 27(1006) 
SSAGES ERROR 

ASCIZ 

E16: .ASCi2 

EMi7 ct 

EM18 -ASCIZ 

EM13 -ASCIZ 

EM2C: ASLIZ 

EM21 -ASCIZ 

EMe3: .ASCIT 

~ASCIZ 

EMe4Y: 8 .ASCIZ 

Bis 
07-OCT-76 14:14 PAGE i183 

(CR><LF>-CYL 411, TRACK 2, SECTOR 21- 

CRNNCT READ BAO SECTOR INFORMATION’ 

“MESSAGE AQ ERROR, 

“MESSAGE BO ERROR’ 

“MESSAGE Al ERROR/ 

“MESSAGE B1 ERROR/ 

/CERR SET IN RKCS1/ 

“NO DRIVES FOUND IN DEVICE MAP (SDEVM)/<CR><LF> 

/SETUP CORRECTLY ANC RESTART/<CR><LF> 

“NO DRIVES FOUND ON BUSS.’<CR<LF> 

“SETUP CORRECTLY AND PRESS *CONTINUE'’:CR><LF> 

“VOL VALIO NOT SET IN RKMR2. 

SES 2183 
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MACY 1; 
ERROR 

EMeS: 

EM27: 

EM3E: 

EM39: 

EMYC: 

EM4I: 

EMSS: 

C15 
ne codecs 07-OCT-76 14:14 PAGE 184 

SSAGE 

ASCTZ 

-ASCIZ 

-ASCIT 

-ASLTZ 

-ASCIZ 

-ASCIZ 

~ASCIZ 

-ASCIZ 

-ASCIZ 

<CR><(LF> DETECTED 10 BAC SECTORS...ABORTING TEST’ 

“DETECTED BSE BLT NOT LISTED IN BAO SECTOR FILE.’ 

/DETECTED BSE IN READ COMMAND 

.CR)«.F>/BUT NOT IN PREVIOUS WRITE COMMAND TO SAME SECTOR’ 

7eYL ADOR IN RKMR3 NOT SAME AS RKOC/ 

/CYL DIFF & OFFSET IN RKMRe NOT CLEARED’ 

“CYL ADDR IN RKMR3 NOT CLEARED’ 

/CYL ADDR IN B2 DID NOT REMAIN CLEARED 

“ATTN NOT CLEARED IN RKASOF/ 

SEG 3184 
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MACYII 27(1 
ERROR “ESSA 

EMEO: 

EM&2: 

EM62: 

EMES: 

EMEE: 

EM69: 

EMBI: 

EMBe: 

ASCIZ 

-ASCIZ 

D1S 
006) 07-OCT-76 14:14 PAGE 185 
GES 

-HEACS HOME NOT FOUND IN RKMR2- 

/OTE SET IN RKER/ 

/DLT SET IN RKCS2- 

/READ HEADER ERROR’ 

-CYL ADOR IN RKMRS INCORRECT’ 

/RALIGNMENT CARTRIDGE USED, 

“CTO SET IN RKCS1/ 

‘RTZ NOT SET IN RKMR2/ 

/NED SET IN RKCS2/ 

/WRITE CHECK ERROR SET IN RKCS2/ 

“WRITE CHECK COMMAND NOT FUNCTIONING/ 

/READ DATA DID NOT COMPARE WITH WRITE DATA 
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E15 
TIC PART 2 MACYLI 27(1006) C7-OCT-76 14:14 PAGE 186 SEO 0186 

13:50 ERROR MESSAGES 
OS3440 052111 
QSil27 OSell1 
o40S04 O40524 
952101 020101 M83:  .ASCIZ -DATA CHECK ERROR SET IN RKER/ 
O41505 920113 
O47522 20122 
920124 47111 
042513 000122 ; 
O46111 O2010S E—MBY:  .ASCIZ -WHILE WAITING FOR CONTR READY OR AFTER CONTR READY REC'D, 
QS2111 047111 
047506 029122 
D211 edie 

edi Oe0i3l 
O4O440 052106 
O41440 047117 
051040 o40505 
051040 041505 
043106 042523 EMGS:  .ASCIZ “OFFSET STATUS BIT IN RKMR2 CLEARED / 
052123 052191 
041040 052111 
d20116 O45c2 

0SiS06 052105 EM86: .ASCIZ /OFFSET REG IN A2 NOT = RKASOF 

OeC104 047516 EMB8: .ASCIZ /DID NOT FIND SECTOR O FROM INDEX” 

QOSiSOY EM89: .ASCIZ /HEADS HOME NOT CLEARED IN RKMR2- 

000 
OS1105 O47S2 EM90: .ASCIZ /SERVO SIG PRES NOT SET IN RKMRe’ 

0 
053105 O47040 EM91: .ASCIZ ~-REV NOT SET IN RKMR2/ 

O00 
QOe01e6 O47516 EMS2: .ASCIZ V/REV NOT CLEARED IN RKMRe- 
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060462 
O60463 
060470 
060476 

06052 

060526 

060S42 
O60S44 
O60SS2 
060550 

060574 
060600 
060606 
0606 14 
060622 
060630 

060642 

060656 
060654 
060665 
060672 
069700 
060706 
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960730 
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MACYL1 2711006) 
ERROR MESSAGES 

EM93: 

EMS4: 

EMSS: 

EMSE: 

EMS7: 

EM1O0: 

EM101: 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

~ASCIZ 

~ASCIZ 

-ASCIZ 

~ASCIZ 

F1S 1 
07-OCT-76 14:14% PAGE 187 

“READING WRONG CYLINDER # IN HEADER. ..MISPOSITIONY 

/OFFSET IT IN Ae NOT CLEARED’ 

“FORMAT BIT NOT SET IN RKMR2/ 

/CANNOT FIND SECTOR 23(8)/ 

/HEAD SWITCHING REQ’D ANOTHER FULL REVOLUTION OF DISK~ 

/CANNOT FIND CYLINDER 128- 

/7CANNOT FIND CYLINDER 2S6/ 

/DRIVE OFF TRACK SET IN RKMR3/ 

/DID NOT GO TO CYLINDER 10/ 

-SBTTL DATA HEADERS 

SEG n 
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07-0C7-7"6 13:50 

051505 
C20056 

051115 
051115 

042520 
OS3411 

020124 
oso040 

004462 
OO44E3 

051501 

MACY11 27(1006) 
DATA HEADERS 

DH1: -ASCIZ 

DHe: -ASCIZ 

DHS: -ASCIZ 

DHE: -ASCIZ 

DH?: -ASCIZ 

DH8: ~ASCIZ 

DH9: -ASCIZ 

OH10: .ASCIZ 

OH11: .ASCIZ 

G15 
07-OC’-76 14:14 PAGE 188 

/TEST NO. PC/ 

/RKMR2 RKMR3  RKER —-RKDS 

/RKMR2 RKMRO RKER —-RKDS 

/RKMR2 = RKMR3 —-RKDC 

/RKMR2 RKMR3  RKER = RKDS 

/TEST NO. TRAP PC/ 

RKCS! RKCS2 RKASOF/ 

RKOC RKCS1 RKCS2/ 

FROM CYL TO CYL CYL DIFF/ 

RKDA RKCS: RKCS2’ 

“AFTER START SPINDLE COMMAND REC°D SY DRIVE- 

/AT END OF HEAD LOADING/ 

/RKMRE =RKMRQ RKCSL = =RKCS2 EXPECTED WAS ” 
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101 
051440 

PART 2 

031122 
03152e 

046101 
040S15 

051105 
040S17 
046515 

O201e2 
041440 
042116 

d201ee2 
051531 
046103 

020122 
020105 
020122 
047101 

O20lee 
052105 
040515 

051105 
020113 

H15 
MACY11 Br th OOe) 07-OCT-76 14:14 PAGE 189 
DATA HEADERS 

DHle: 

OH13: 

DH14: 

DHI?7: 

DH18: 

DH13: 

DHe0: 

DOHe 1: 

DHee: 

DHe4: 

OHeS: 

-ASCIZ 

-ASCIZ 

~ASCIZ 

~ASCIZ 

-ASCIZ 

-ASCIZ 

~ASCIZ 

~ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

/RKMR2 RKMRS RKCSI RKCS2 = RKOC RKDA/ 

“ON SECTORS 10, le. 14, 16, 18 OR 20 CYL 410 TRACK 2, 

“ON SECTORS 11, 13, 15, 17, 19 OR 21 CYL 410 TRACK 2/ 

/RFTER RECAL COMMAND - 

“RF TER UNLOAD COMMAND’ 

“AFTER PACK COMMAND/ 

“AFTER SELECT DRIVE COMMAND, 

/AFTER SUBSYSTEM CLEAR/ 

/AFTER DRIVE CLEAR COMMAND’ 

“AFTER OFFSET COMMAND / 

/AFTER SEEK COMMAND’ 

SEG 
Ca) 
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020063 

046515 

046515 

051503 

O4SSee 
020040 

047101 

OeDlee 

046101 

051105 
020104 
051105 
040515 

030102 
030502 
031102 

020122 
020105 
020113 
047101 

043516 
020113 
047101 

004461 
004462 
043117 
004S22 
051011 

020062 
051115 
04SSee2 

MACY1Li 27(1006) 
DATA HEADERS 

DH26: .ASCIZ 

DHe7: .ASCIZ 

DHes: .ASCIZ 

DH2e3: =. ASCIZ 

DH30: .ASCIZ 

DH31: .ASCIZ 

DH3e: .ASCIZ 

OH33: .ASCIZ 

DH34: .ASCIZ 

DH3S: =. ASCIZ 

115 
07-OCT-76 14:14 PAGE 190 

/AFTER READ CATA COMMAND 

/AFTER WRITE DATA COMMAND’ 

“EXPECT EXPECT EXPECT EXPECT EXPECT EXPECT EXPECT/ 

7ACTURL ACTUAL ACTUAL ACTUAL ACTUAL ACTUAL ACTUAL/ 

“AFTER READ HEADER COMMAND/ 

7AD BO Al Bl Re Be B3/ 

/AFTER WRITE CHECK COMMAND/ 

“DURING SEEK COMMAND/ 

7RKCS1 RKCS2 RKASOF RVER RKDS RKDC/ 

/RKMR@ RKMR3 RKCSI RKCSe FROM SECT TO SECT’ 



JNIBUS RkO& DRIVE DIAGNOSTIC PART 2 
DZREIC.PLI 07-OCT-76 13:50 

020040 

020122 
020105 
051105 
040515 

O31lee2 

020123 

O44 124 
046505 

020101 
O47 111 
031122 
046513 

MACY11 27( 1006) 
DATA HEADERS 

DH39: 

DHYO: 

DHY!: 

OH4e: 

DHY3: 

OH44: 

DH4Y7: 

DH49: 

-ASCIZ 

~ASCIZ 

-ASCIZ 

~ASCIZ 

~ASCIZ 

~ASCIZ 

~ASCIZ 

-ASCIZ 

J1S 
07-OCT-76 14:14 PAGE 191 

“AFTER WRITE HEADER COMMANC ” 

“RKMRE =RKMR3 = -RKDA WORD® HEADER WAS SHOULD BE’ 

‘DURING RECAL COMMAND / 

7ON SECTORS 0,2,4,6 OR 8 CYL 410 TRACK 27 

7ON SECTORS 1.3,5.7 OR 9 CYL 410 TRACK 27 

/FORMAT 8 ALL READ-WRITE TESTS WILL BE BYPASSED/ 

/AFTER READ HEADER COMMAND WITH MOVEMENT/ 

/MSG A & B IN RKMRe & RKMR3 RESP. ARE INVALID/ 

SEG 0191 
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031522 
027120 
O44440 
42111 

051440 
7524 

001116 
007404 
007372 
001334 
001116 
007410 
001360 
001116 
007404 
007370 

kO6 ORIVE DIAGNOSTIC PART 2 

051505 
O4eS2e2 
046101 

BBhit 
046105 
O46515 

O44440 
O44524 
O4Y644O 
050115 

043516 
O42S23 
046515 

O201ee 

O20iee 
030040 

051105 
042524 
O40S15 
0S2111 
051506 

02010! 
051411 
020104 

007416 
097492 
007406 

007416 
001350 

007416 
007402 
0073°e2 

K1S 
MACY11 27(1006) 07-OCT-76 14:14 PAGE 192 
DATA HEADERS 

DHS1: 

DHSe: 

DHS3: 

DHS4: 

DHS: 

DHS7: 

DHSB: 

.ASCIZ “AFTER SEEK TO SELF COMMAND/ 

-ASCIZ /WITH INTENTIONAL MISCOMPARE / 

-ASCIZ /DURING OFFSET COMMAND/ 

-ASCIZ “AFTER FORMAT CHANGE AND CONTR REACY REC’D/ 

-ASCIZ /RKMRE RKMR3 = RKDC CYL # HEADER WORD 0/ 

-ASCIZ /AFTER WRITE COMMAND WITH OFFSET/ 

-ASCIZ /DATA WAS SHOULD BE/ 

.SBTTL ERROR OUTPUT DATA 

OT1: 

OT3: 
OT4: 

OTS: 

J EVEN 
STESTN, SERRPC, HMR2,HMR3, HER, HDS, HCS1,HCS2, HASOF 

STESTN, TRAPPC 
STESTN, SERRPC, HMR2,HMR3, HOC, FRCYL, TOCYL, CALDIF 

$TESTN, SERRPC ,HMRe , HMR3, HER, HDS,HDA,HCS1,HCS2 

SEG 0192 
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10023 

10030 
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os4Ore 
054100 

Ob442e 

OB4424 
O64426 

000002 
002 

001116 

007464 
007442 

007372 

007464 
007472 
OU7442 
0074S0 

007372 
007402 

900 

000 

000 

000 

000 

000 

000 

007416 
007372 

74 
1S. 

007416 
001352 

007416 
001352 

007416 
097372 

007460 
007466 
07444 

007406 
007410 
007460 
007466 

007444 
00745¢ 

007406 
007410 

L15 
MACY11 27(1006) O7-OC%-76 14:14 PAGE 193 
ERROR GUTPUT DATA 

OTe: 

OT14: 

D15: 

.SBTTL 

OF 1: 

DFe: 

DF 3: 

DF4: 

STESTN, SERRPC ,HMRe,HMR3,HCS1,HCSe,WOe, WO! 

STESTN, SERRPC ,HMRe, HMR, HDA, WOCNT,HOWD, TEMP 

STESTN, SERRPC,HMR2,HMR3, HDC, TOCYL,FRCYL,CALDIF 

STESTN, SERRPC, HMR2,HMR3, HOC, TOCYL, RHTAB 

STESTN, SERRPC, HMR2, HMR3,HCS1,HCS2, HOC, HDA 

STESTN, SERRPC,E.AO,E.B0.E.A1,£.81,H.AO,H.BO,H.AL,H.B1 

HCS1,HCS2, HASOF , HER, HDS , HOC 

STESTN, SERRPC,E£.A0,E.B0,£.A1,E.81,E.Ae,E.B2 

H.AO,H.BO,H.Al,H.B1,H.Ae,H.Be 

HCS1,HCS2, 4ASOF . HER, HOS, HOC 

STESTN, SERRPC,E.AO.E.B0,E.A1,€.B1,E.Ae,€.B82,€.83 

H.AD,H.80,H.AL,H.B1,H.AR2,H.Be,H.B3 

HCS1,HCS2, HASOF , HER, HDS , HOC 

ERROR DATA FORMATS 

2 
BYTE 2,0 
DHe 
-BYTE 7,0 

1 
BYTE 2,0 

3 
-BYTE 0,0 
DH1 
-BYTE 2,0 
DH11 
BYTE 6,0 

e 
BYTE 2,0 

SEQ 0193 



UNIBUS RKOG DRIVE DIAGNOSTIC PART 2 
DZREIC.P11 

064430 
064432 

064434 
064436 
O64440 
Oe4442 
O4444 
OB444G 
O&4450 
64452 
O&4454 
O64456 
64460 
064462 
Ob4464 
Ob4466 

O064S04 
064506 
064510 
064512 

Reueye 
nae 

064560 
064562 

064564 

07-OCT-76 13:50 

061601 
006 

o00c04 
0 

000903 
009 

061123 
O02 

061140 
007 

o00002 
002 

063031 
006 

000003 
0 

000007 

000 

000 

000 

000 

c00 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

900 

000 

000 

006 

M1S 
MACY11 27(1008) 07-OCT-76 14:14 PAGE 194 
ERROR DATA FORMATS 

DHle 
.BYTE 6,0 

OFS: 4 
-BYTE 0,0 
DHY9 
BYTE 0,0 
OH1 
-BYTE 2,0 
DHe 
-BYTE 7,0 

DFE: 3 
.BYTE 0,0 
OH1 
-BYTE 2,0 
DHE 
.BYTE 6,0 

OF10: 3 
-BYTE 0,0 
DH1 
BYTE 2,0 
DHe 
.BYTE 7,0 

DF 14: 2 
-BYTE 2,0 
DHYO 
BYTE 6,0 

OFiS: 3 
-BYTE 0,0 
OH! 
-BYTE 2,0 
DH? 
-BYTE 7,0 

DF 17: 4 
-BYTE 0,0 
DHY4 
-BYTE 0,0 
DH1 
-BYTE 2,0 
DHe 
.BYTE 7,0 

OFe0: 3 
-BYTE 0,0 
DH1 

DHS6 
-BYTE 5,0 

OFel: 7 

SEQ 0194 
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100398 064614 
10099 O64616 

064620 
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40) 
141 064710 
142 064712 A
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00 000 
061ie3 

002 000 
062353 

000 000 
062547 

004 000 
062434 

000 000 
062547 

_ 004 000 
062652 

006 000 

000007 
000 000 

061123 
relay 000 

062353 
000 000 

082547 
006 000 

062434 
000 000 

062547 
006 000 

062652 
006 ooo 

000007 
000 000 

061123 
002 000 

062353 
000 090 

062547 
007 alejs) 

062434 
000 000 

062547 
00 900 

062652 
096 000 

104413 
113700 001114 

MACY11 27(1006) 07-OCT-76 
ERROR DATA FORMATS 

.BYTE 0,0 
DH} 
-BYTE 2,0 
buee 
-BYTE 0,0 
DH31 
-BYTE 4,0 
DHe9 
-BYTE 0,9 
DH31 
-BYTE 4,0 
DH34Y 
.BYTE 6,0 

DFee: 7 
-BYTE 0,0 
OH1 
-BYTE 2,0 
DHe8 
-BYTE 0,0 
DH31 
.BYTE 6,0 
DHe93 
-BYTE 0,0 
DH31 
-BYTE 6,0 
DH34 
.BYTE 6,0 

DFe3: 7 
-BYTE 0,0 
OHI 
.BYTE 2,0 
DHe8 
-BYTE 0,0 
DH31 
-BYTE 7,0 
DHeE9 

. -BYTE 0,0 
¢ DH31 
we .BYTE 7,0 

DH34 
-BYTE 6,0 

- EVEN 

N15 
14:14 PAGE 195 

© LEEKS RER EERE REARRERG ERR R KER EKER RE RE RE RAS RRRARAE ARRAS EREREAEAEEAE 

‘ABTTL TYPE ERROR ROUTINE 
-¥ENTRY JSR PC. TYP ERR 
j #RETURN RTS Pt 

SSTHIS ROUTINE USES THE “ITEM CONTROL BYTE” (SITEMB) TO pe TERA te WHICH 
*#ERROR IS TO BE REPORTED. IT THEN USES THE “ERROR TABLE™ 8) (SERRT 
: ENTRY TO DEFINE WHAT INFORMATION IS TO BE REPORTED CONCERNING 
:#THE ERROR. 
REG RE EER EAR ARREARS RRR EERE ARERR ARR ERER EE RERERERESREEERERRERAE 

+YPERR: SAVREG 
40VB  SITEMB,RO ;ENTER ERROR NUMBER 

SEG 0195 



| ALBIS Bn Ob DRIVE SIAGNCSTIS PART 2 9 MACYLi 2711006) O7-0C"-76 14:14 PAGE 196 SE. 2% 
| Eee Or -o2 7-75 13:80 TYPE ERROR RoUT INE 
| 19143 O64716 O42700 177400 BIC 8177400, 80 :CeEAR SIGN EYTENS:<N 

12144 64722 9005300 DEC Ro :FIPM INDEY FOR ERR" TOS_E 
| Bias 6474 Ooe30C ASL Te 

12146 064726 006300 ASL RO 
12147 064730 0906300 as RO 

i 25148 OB4732 O62700 42 1S: ADC 8$ERRTB.ROD ORM ADDRESS OF ERRO® EN7"S¥ 
12149 364736 012037 Jes? MOV (RO) +, 28 ae EM PCINTER 
12180 Oe474¥2 OOI404 863 38 ; BRANCH IF THERE ISN'T CNE 
S018] Deere 1oeeO, 201296 TYPE  ,SCRLE :TYPE CARRIAGE RETIRN LINE FEED 
13:52 Fe47SO  1OH401 ry PE :TYPE ERROR MESSEGE EM. 

| fes53 264752 300000 2s WORD >EM POINTER GOES HERE 
12:54 O647S4 012037 064770 3§ mo RO'+ 4 :GET DH POINTER 

/ 25:55 Se47éo 601404 BEG ss :BRANCH IF THERE ISN’ ine 
' 22:58 QeY7S2 LON401 001205 *YPE | SCRLF : TYPE CR-LF 

15:57 S647SE 1O44O! TYPE :TYPE DATA HEADER 
SELES Seyrra 460050 4§ woR :DH POINTER GOES HERE 
<o:89 OBN772 «C1200! $s MOV RO)+,R1 :GET DT POINTER 
Pele «(SB4TTH §«OO1455 3 2 :BRANCH IF THERE ARE NONE 
1216: 064776 905204 CLR RY -SET INDENT SWITCH 

| teibe 65900 912000 MOV RO}+,RC GET DF POINTER 
15263 965992 9129C2 MOV (RO}+:Re -STORE NUMBER OF DH’S 
15264 O65004 OCId6 BEG 17§ :GH NUM IS O-BRANCH 
LIies 906194 cOM Ry =NO INDENT 
12:55 965010 104401 O:e05 FYPE SCRLF 
1S1e7 65014 j12e005 sak 3 MCB [ROI+,R3 :5ET 8 STORE NUMBER OF DATA WOPLS 

| 15168 365016 106726 "STB CRO “BUMP PAST FORMAT WORD 
15:69 B5000 So5733 TS? 93 :*EST IF ANY DATA FOR THIS HEADER 
:5i70 Besoe2 ocl4s BEQ 14§ “NC - SkIP DATA PRINT 
S317] DeS0E4 913146 liS: MOV a. R14, 659, >PUT FIRST DATA WORD Ch STACK 
[2:72 26500R Ide TYPOC :TYPE IT 
t£:73 065030 006393 DEC R3 >MORE DATA WORDS 
13174 65532 061493 BE 148 :NO-BRANCH 
TO:75 965094 104401 65164 TYPE —, SPRCE2 : TYPE SEPARATORS 
15178 565040 99077) BR lis LOOP 
15177 D65942 O05202 148: DEC Re =MORE DH’S? 
1378 365044 00343] BLE 20s :NO-BRANCH 
30179 965046 104451 901205 TYPE SCRLF 

, 29180 265052 305765 s0code TS” 2(RO) ;ONLY_A DH IN THIS SEQUEST” ° 
20:81 265956 901404 BES 15$  YES-BRANCH BYPASS INCENT 
19162 365450 006194 COM RG : INDENT? ~ 
[0:82 265062 001900 BNE iss : NO-BRANCH 
35584 O55964 {04401 065164 TYPE SPACE2 -YES-TYPE SPACES 
Liss 065970 012937 EEC7E 1S$: mov. - ?RO* 168 :GET NEXT DH POINTER 
'Oipe 65974 194991 TYPE TYPE OH 
12187 o6597— O00000 16$: .WORD 0 :DH POINTER GOES HERE 
19168 65:90 106710 TSTB Ss (ROD YPE A gr? 
10189 065102 001003 BNE 218 i Ese BRANC 
15190 965104 %e2700 aD0C0e2 ROG 82. RO : INCREMENT OF POINTER 
L638] S6Slio 500764 BR 14 :SEE IF ENO OF OF BLOCK 
10192 %Sile 104401 oCi2cs 218: TYPE SCRLF 
10:93 365116 005704 TST Ry : INDENT? 
101% 965120 001335 BNE 10$ 0~BRANCH 
15195 S122 10440] 065164 178: ‘TYPE SPACEe a TYPE SPACES 
19:9 %E126 000732 BR {os LOOP 
16297 965130 104414 208: RESREG 
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C16 
MACYL3 27(1008) O7-0C%-"& 
TYPE ERROR ROUTINE 

sSdl2,aSwR 
ess 

~MP SERFLG, sec. 

14:14 PAGE 197 

-SEE JF ABORT CRY AFTER 2C ERRTRS 
iBR IF NO 
sELSE SEE IF HAVE 20 ERRORS 

ONE 2 -BR IF NG 
CV OPP. sp ‘FR og RESTORE STACK PTR 
IMP SEOP :AND GO 70 NEXT ORV 

258: RTS ¢ 
SPACES: JASCIZ/ 7 :2 SPACES 
> OLT-11 -- vOOSA 

; DEC-11-U0DPA-A-LA 

; COPYRIGHT 1969, 1970, 1972 
; DIGITAL EQUIPMENT CORPORATION 
: MAYNARD, MASSACHUSETTS 01754 

-ENABL ABS. AMA 
EVEN 
=, 460 

RO = %.0 ; REGISTER 
RI = “1 > NAMING 
Re = ne : CONVENTIONS 
R3 = “3 
RY < “4 
RS = KA} 
SP = m4 
PC = “7 
ST = 177776 :STATUS REGISTER 

S.1VEC = 14 ;TRT VECTOR LOCATION . 
4°STH = 340 >PRIORITY “ASK - STATUS REGISTER 
0.787 = 29 -T-BIT MASK - STATUS REGISTER 
TRI = oo0cc3 :TRT INSTRUCTION 
TT = o00006 :RTT INSTRUCTION 

: RS IS USUALLY CONSIDERED SAFE, THE CURRENT ADDRESS 
: RESIOES IN IT. AFTER A BREAKPOINT, IT IS SET TO ZERO, AND SEARCH 
; OPERATIONS LEAVE OTHERWISE, IT SHOULD NOT 
: BE USED EXCEPT FOR JSR'S AND THE CURRENT ADDRESS POINTER .CAD). 

SES 2.97 
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D16 
AGNOSTIC PART 2  MACYLI 27(1006) 07-OCT-76 14:14 PAGE 198 SES 72196 

TYPE ERROR RCUTINE 

0.R08 = 177562 =:R DATA BUFFER 
9.RCSR = 177560 :R C/SR 
0.79 s 177866 ;7 OFA BUFFER 
O.TcSR = 177564 37 C-SR 

; INITIALIZE OoT 
: USE 0.00T FOR A NORMAL ENTRY 
: USE 6.00T+2 TC RESTART OCT - WIPING OUT ALL BREAKPOINTS 
: USE 9.00T+4 TO RE-ENTER °° 5. - FAKE A BREAKPOINT, 

8.007: BR 0.STAT ; NORMAL SENTRY 
BR 0: RST -RESTAR 

177776 065230 9.ENTR: MOV ST,0.uST : RE-EN rR -- SAVE STATUS 
QOOCI& 177776 MOV 0. tVEC+2,ST :SET UP LOCAL STATUS 
065226 MOV PC. 0. UPC “FAKE THE PC 
966426 InP 0.8Ki 

065210 A.STRT: MOV 80.URO, SF -SET UP STACK 
065224 MOV SP. 0. USP ‘FAKE THE SAVED STACK 

BR >.RST! “CLEAR BREAKPOINT TABLES 
066634 O.RSY: JSR 0.0.SVR :SAVE REGISTERS 
%S246 177716 MOW O:UIN,JO.AOR!  ;REMOVE THE BREAKPOINT 
65232 MOVE  0.PRI‘RY : GET pT PRIORITY 

RORS = RY : SHIFT 
RORB = RN > Y 
RORB = RY : POSITION 

177776 MO RY ST :STGRE IN STATUS 
O.RSTI: ive Peet 

900002 066336 MOV eRTI, O.RTIT -SET TO RTI IF 11/20 OR /OS 
M7255 0.45: ‘SLRB 0.P :DISALLOH PROCEED . 
900340 001s MOV 80.STM,O.TVEC+2 :STATUS WORD TO TRT VECTOR + = 
ME416 OOOC!4 MOV 80.BRK'G.TVEC :PC TO TRT VECTOR 

BR O.RALL -CLEAR BREAKPOINT TABLES 

: SPECIAL NAME HANOLER 
: “DEPENDS UPON THE EXPLICIT ORDER OF THE TWO TABLES O.TL AND 0.URO 

367056 E.REGT: JSR S,0.GET :SPECIAL NAME. GET ONE “ORE CHARACTER 
06736! MOV #0.TL, 4 : TABLE START ADDRESS 

O.RSP: CMPB RO ‘(R4)+ -1§ THIS THE CORRECT CHARACTER” 
. BEQ 0.P JUMP IF YES 

067307 CMP 80.TL+0.LG.R4 :IS THE SEARCH DONE? 
BHI O.RSP “BRANCH IF NOT 

177770 gic 8177770, RO =MASK OFF OCTAL 
MOV RO,R 

0.SP1: QSL RY 
065210 ADD #0.URO,R4 - GENERATE RODRESS 

INC Re :SET FOUND FLAG 
BR 0. SCAN :GO FINO NEXT CHARACTER 

067272 0.SP: SUB 40.1L-7, -7,R4 :CORRECT CONSTANT 

* HANDLER - OPEN INDEXED ON THE PC 
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Q7-OCT-76 , 14:14 PAGE 199 
TYPE ERROR ROUTINE 

O.ORPC: ISR PC, CO. TCLS 
MOV RS RD : CURRENT ADORESS IN Re 
82 Re. Re : COMPUTE 
a Re MOVE ONE BIT 70 CARRY 
3cS 9. ERR “ERROR IF 900 NUMBER 
ASL R2 ;REST ORE WORD 
ST (Re) BRO INCRERENT BY TwO 
MOV 
Me Re Bs ip PIISH uP 

: 8 HANDLER - SET AND REMOVE BREAKPOINTS 

A. BKPT: TST Re ;IF NO NUMBER TYPED 
BEQ O.RALL : REMOVE BREAKPOINT 
ASR R4 SCHECK IF ODD 
BCS 0.ERR >JUMP IF ODO 
ASL RY -RESTORE ONE BIT 
HOV 84 49..ADRL “SET A BREAKPOINT . 

S.RALL: MOV 80.TRTC,0.AORI ;CLEAR BREAKPOINT 
BR 0.0CD 

: COMMAND DECODER - ODT11 

> REGISTERS_S0-R4Y MAY BE USED 
: REGISTER RS WILL BE CONSIDERED SAFE 

6.ERR: BIS #1.RS ; CLOSE EVERYTHING 
MOV 8’? RO : 9 TQ BE TYPED 
JSR S,O:FTYP : OUTPUT ? 

0.0C0: JSR 5’0.CRLS ;TYPE < CR) (LF) # 
0.0CD1: CL R4 : RY CONTAINS THE CONVERTED OCTAL 

CLR R2 > R2 IS THE NUMBER FOUND FLAG 
0.SCAN: JSR 5 ,0.GET -GET A CHAR, RETURN IN RO 

CMP 8'O.RO :COMPARE WITH ASCII O 
BHI 0.cLGL “CHECK LEGALITY IF NON-NUMERIC 
CMP 8’? RO :COMPARE WITH ASCII 7 
BLO 0.cLGL : CHECK LEGALITY IF NOT OCTAL 
BIC 8177770, R0 ‘CONVERT TO BCD 
ASL RY > MAKE ROOM 
ASL RY ; IN 
ASL RY RY 
ADD RO,R4 -PACK THREE BITS IN RY 
INC Ro ?Re HAS NUMERIC FLAG 
BR 0. SCAN > AND TRY AGAIN 

S.CLGL: CLR Ri :CLEAR INDEX 
G.LGLI: CNPB  -RO,O.LGCH(R1) :00 THE CODES MATCH? 

BEG 0.LGL2 : JUMP IF YES 
INC Ri : SET INDEX FOR NEXT SEARCH 
CMP R1,80.CLGT 15 THE SEARCH DONE? 
BHIS  0.ERR OOPS! 
BR g.UGL1 REAL OOP 

G.LGL2: ASL Ri “MULTIPLY BY TWO 
IMP 30.LGDR(R1) :GO0 TO PROPER OUTINE 

6.LGDOR: 0.WRO ; /% OPEN WORD 

SEG 2199 
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-Pl) 07-OCT-76 13:53 TYPE ERROR RCUTINE 

Q.CRET CARRIAGE RETURN CLOSE 
0.REGT $ REGISTER OPS 

GO G GO TQ AODRESS K 0: 
O/0Pl1 : <LF> MODIFY, CLOSE, OPEN NEXT 
) : © OPEN RELATED INDEX - PC 
0 : ¢ OPEN PREVIOUS 

SEG [200 



R36 DR: VE ae Aa ae PART é MACYI1 27(1006) QO7-O0C7%-"—E 14:14 PAGE 201 SEG 0201 
Pil e-OCT-7B 13:80 TYPE ERROR ROUTINE 

C:56S6 96577 Q.OFST ; O OFFSET 
065660 066054 Q.WSCH ; W SEARCH WORD 
065662 066050 Q.EFF ; E SEARCH FPRECTIVE ADDRESS 
065664 06544 Q.BK°T ; 8B BREAKPOINTS 
065666 066240 QO.PROC ; P PROCEE D 

.70.LGOR ;LGL MUST EQUAL 2X CHLGT ALWAYS 

35670 S7Ge b.wRD: TST Re -GET VALUE If R2 IS NON-ZERO 
56557 i4i BEO 0. WRDA SKIP OTHERWISE 
965674 010495 MOV RY RS i; PUT VALUE IN CAD 
065676 o06205 O.WRD1: ASR RS isMOVE ONE BIT TO CARRY 
065700 103711 5.ERR2: BCS 3. ERR ": JUMP IF O00 ADDRESS 
065792 006305 ASL RS “RESTORE THE CARRY BIT 
965794 011500 MOV ORS, RO -GET CONTENTS OF WORD 
085796 004537 066772 JSR S,0.CA. ¢ -GO GET AND TYPE OUT JCAL 
965712 ooo714 BR 0’0C01 -GO BACK TO DECODER 
065714 O4270S 900001 O.WRDA: BIC #1 RS *CLEAR CLOSED BIT 
065720 O00766 BR 0.WRD1 >GO BACK TO MAIN-LINE 

> PROCESS CARRIAGE RETURN 

065722 006737 067202 8.cRET: JSR PC,O0.TCLS ;CLOSE LOCATION 
S726 OSevoS oONsg! BIS 81°RS “CLOSE EVERYTHING 
65732 000792 BR 0.6cd ?RETURN TO DECODER 

: PROCESS <LF>, OPEN NEXT WORD 

065734 004737 067202 §.0P1: JSR PC.0.TCLS ;CLOSE PRESENT CELL 
065740 905725 TST RS) + :GENERATE NEW ADDRESS 
065742 O04S37 067226 0.0P2: JSR 5.0. CRLF = (CR) <LFD 
OS5746 010500 MOV RS RO “NUMBER TO TYPE 
065750 04537 066772 SSR 5, 0. CADV ; TYPE OUT ADDRESS 
065754 612700 900057 MOV #'/ RO “TYPE A / 
065760 904537 067134 ISR S,0.FTYP 
065764 500744 BR 0! WRD1 -GO PROCESS IT 

: PROCESS ¢, OPEN PREVIOUS WORD 

065766 004737 067202 b.BACK: JSR PC.O.TCLS 
065772 905745 - ° 1ST -(RS) ;GENERATE NEW ADDRESS 
065774 000762 BR 0. OP2 -GO DO THE REST 

: PROCESS 0, COMPUTE OFFSET 

065776 006205 &.0FST: ASR RS -GET LOW ORDER BIT 
966000 103737 BCS 0. ERR2 *ERROR IF CLOSED 
066002 906305 ASL RS “RESTORE WORD 
066994 012700 oooo40 MOV 8” ,RO ; TYPE ONE BLANK 
966010 004537 067134 JSR S O:FTYP : AS A SEPARATOR 
O66914 160504 SUB RS,R4 : COMPUTE 
066016 005304 DEC RY 
565020 005304 DEC RY : 16 BIT OFFSET 
066022 O10400 MOV RY RO -TYPE A 
066024 010402 MCV RY, Re ;SAVE RY 



H16 
UNIBUS RKOS DRIVE CIAGMOTIIS PART 2  MACYLL 27(1008) 07-0C7-76 14:14 PAGE 202 SEQ Dene 
BPREIS.P11l O7-OCT-76 13:80 TYPE ERROR RCUTINE 

1013 Ds602% 04537 066772 isk 0, GADY «NUMBER IN RO - WORD MCCE 
a 

1 Beepss Boe SNo ASR Re SDIVIDE BY TwO 
066035 103402 BCS 0.0F! “BRANCH IF COD 
066040 004527 96677 JSR 5-0. CADV NUMBER IN RO - BYTE MODE 
66044 O0Cl37 O65S44 0.0F1: IMP o!0C01 "ALL DONE 

: SEARCHES - SMSK HAS THE MASK 
§MSK+2 HAS THE FWA 
$MSK+4 HAS THE CWA BR

ee
Ba
e 

Sa
 

ect 
etet

 at
e 
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10470 066226 
19471 966230 

10475 066232 
10476 066236 
10477 066240 
10478 66242 
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O4 
103617 
306304 

J6S236 
065234 

065240 

067226 

066772 
000057 
067134 

066772 

177400 

067255 

T16 
MACY11 27(1006) 07-OCT-76 14:14 PAGE 203 
TYPE ERROR RCUTINE 

S.EFF: INC 
BR 

O.WSCH: CLR Ri 
0.WDS: 2 
O.ERRI: BEO O.ERR 

MOV O.MSK+2, R2 
MOV OMSK, RS 
COM 

O.WOS2: CMP R2.G.MSK+4 
BHI 0.OCb 
MOV adR2 , RO 
TST RI 
BNE 0.£ 
MOY RG.-(SP) 
MOV R4'R3 
BIC RY’ RO 
BIC (SP)+,R3 
BIS RO,R3 
Bic RS'R3 

0.WOS3: BNE 0. WDS4 

O.WDS4: TST (Re) +! 
BR 0.WOS2 

O.EFF1: CMO RO. RY 
BEQ 0.WDS3 
MOV RO,R3 
ADD R2'R3 
INC R3 
INC R3 
CMP 93 RY 
BEQ 0.WOS3 
BIC #177400, RO 
MOVB ——-RO, RO 
ccc 
ASL RO 
INC RO 
INC RO 
ADD R2,RO 
CMP RO’ RY 
BR 0.WDS3 

: PROCESS G - GO 

§.G0: CLRB  O.P 
ASR RY 
BCS O.ERR2 
ASL RG 

;SET EFFECTIVE SEARCH 

;SET WORD SEARCH 
:CHECK FOR OBJECT FOUND 
“ERROR IF NO OBJECT 
:SET ORIGIN 
SET MASK 
AND COMPLEMENT IT 
; IS_THE SEARCH ALL DONE? 
> YES 
i get OBJECT 

:BRANCH IF EFFECTIVE SEARCH 

sEXCLUSIVE OR 
- IS DONE 

- IN A VERY 
; FANCY MANNER HERE 
AND RESULT WITH MASK 
*RE-LOOP IF NO MATCH 
*REGISTERS R2,R4, ENO RS ARE SAFE 
“TYPE <CR LF 
?GET READY TO TYPE 
; TYPE ADDRESS 
SLASH TO RO 
TYPE IT 
GET CONTENTS 
; TYPE CONTENTS 
; RESTORE R 
p INCREMENT To NEXT CELL AND 

(X)=K? ;_1S 
; TYPE IF EQUAL 
(X) TO RQ 

> (X) +X 

*(X)+X+2 
21S (X)4#X42=K? 
: BRANCH IF EQUAL 
* WIPE OUT EXTRANEOUS BITS 
EXTEND SIGN 

MULTIPLY BY TWO 
ADD TWO 

;ADD_PC 
;I1S THE RESULT A PROPER REL. BRANCH? 

;DISALLOW PROCEED 
CHECK LOW ORDER BIT 
ERROR IF ODD NUMBER 
SRESTORE WORD 

SEG 0293 
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066406 
O6E414 

066416 
066422 

066476 
066500 

010437 
112737 

052737 

106005 
110537 

065226 
000340 
066724 
067254 
000020 
176742 
067316 

365230 
06S226 

067255 

067255 

065244 
000340 
066724 
000340 
067254 
000020 

065226 
065230 
066634 
067254 

O&S246 
065232 

065230 

065232 

177776 

PART 2 

177776 

065230 
065246 
176732 

177776 

177776 

065230 

176574 

J16 
14:14 PAGE 204 MACYLi 27(1006) 07-0C-76 

TYPE ERROR ROUTINE 

MOV R4,0.UPC 
MOVE 80.STM.ST 
JSR S,O.RStT 

O.TRIT: CLRB  0.T 
SIc #0. TBT.0.UST 
MOV 30. ADR! .0.UIN 
MOV 0. TRTC, 20. AORL 

0.G02: MOV (SP)+, RO 
MOV (SP)+/R1 
MOV (SP)+'Re 
MOV (SP1+'R3 
MOV (SP)+/RY 
MOV (SP)+°RS 
MOV (SP)+'SP 
MOV 0.UST?=(SP) 

0 0: UPC? -(SP} MOV 
O.RTIT: RTT 

PROCESS P - PROCEED a
o
w
e
 

;SET UP NEW PC 
;SET HIGH PRIORITY 
;RESTORE TELETYPE 

; LAGS 
sSAVE INSTRUCTION 
REPLACE WITH TRAP 
; RESTORE 

; THRU 

RS 
AND SP 

AND STATUS 
AND PC 

CHANGED TO RTI FOR 11720 AND /0S 

. 
’ 
. 
’ 
. 
9 
. 
9 
. 
’ 

§ 

; ONLY ALLOWED AFTER A BREAKPOINT 

b.PROC: TSTB 0.P 
BEQ 0.ERR1 
CLRB “Pp 
TST 2 
BEQ 0.PR1 
MOV R4Y.0.CT 

O.PR1: MOVB  &0.STM.ST 
JSR 5 O.RStT 

O.Cl:  MOVB #0 ,STM, ST 
0. 
80. TBT,O.UST 
0.602 

BREAKPOINT HANDLER 

;CHECK LEGALITY OF PROCEED 
NOT AL ;NOT LEG 
;CLEAR PROCEED FLAG 
;WAS COUNT SPECIFIED? 
:NO 
YES, PUT AWAY COUNT 
“FORCE HIGH PRIORITY 
RESTORE TTY 
SET HIGH PRIORITY 
SET T-BIT FLAG 
:SET T-BIT 

A TRY BREAKPOINT CAUSES 0.BRK TO BE ENTERED, WHICH SAVES 
FINDS OUT IF THE BREAKPOINT WAS LEGAL, 

;PRIORITY IS 7 UPON ENTRY 
;SAVE STATUS AND PC 
;SAVE VARIOUS REGISTERS 
;CHECK FOR T-BIT SET 

“REMOVE BREAKPOINTS 

- IS AS SAME AS USER PGM 
:PICK UP USER UST IF SO 
“AND DON’T COMPUTE THE PRIORITY 
OTHERWISE PICK UP ACTUAL PRIORITY 

:SHIFT LOW ORDER BITS 
; INTO 

: VARIOUS ODDS AND ENDS 
: AND GIVES CONTROL TO tHE COMMAND DECODER 

6.BRK: MOV (SP)+,0.UPC 
MOV (SP)+,0.UST 

0.8K1: JSR 0,0.S9R 
TTB Oso. TT : 
BNE 0.TBIT “JUMP IF SET 
MOV 0.UIN, 20.ADR} 
TSTB sO. PRI “CHECK IF PRIORITY 
BPL 0.BK2 
MOVE  0.UST,RS 
BR 0.BK3 

0.BK2: MOVB  0.PRI,RS 
CCC “CLEAR CARRY 
RORB = RS 
RORB = RS 
RORB = RS HIGH ORDER 
RORB 5 

0.BK3: MOV8  R5,ST 
; POSITION 
;PUT THE STATUS AWAY WHERE IT BELONGS 

SEG 9204 
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O&6S04 

066570 

066672 
066700 
066706 
066712 
066716 
066722 

01370S 

000200 

113737 
113737 
105037 
105037 
004537 
000205 

004537 
105737 
100375 
032737 
001403 
105737 

O6Se26 

065226 
O6S24e 

066672 
0&72e6 
067260 
067261 
067120 

000020 

065540 

0672S2 
O06S224 
065224 

067252 

177S60 
177564 
177560 
177564 
067226 

067226 
177564 

004000 

177560 

065230 

065244 

067256 
067257 

177560 

MACY11 27(1006) 
K16 

07-OCT-76 14:14 PAGE 20S 
TYPE ERROR ROUTINE 

sGET PC, IT POINTS To THE TRT 
:SUBTRACT TWO 
“FROM THE USER’S P 
‘COMPARE WITH List’ 
: JUMP IF FOUND 
“SAVE TELETYPE STATUS 

;ERROR, NOTHING FOUND 

;OUTPUT “BE” FOR BAD ENTRY 

;CLEAR OUT ANY POSSIBLE FAKE T-BIT 
; AND CONTINUE 

;JUMP_IF REPEAT 
sRESET COUNT TO 1 
ALLOW PROCEED 
“SAVE TELETYPE STATUS, RY IS SAFE 

YPE 
ae ADDRESS OF BREAK 
; TYPE ADDRESS 
CLEAR CAD 
:G0 TO DECODER 

;PICK REGISTER FROM STACK AND SAVE 
:SAVE USER STACK ADDRESS 
:SET TO INTERNAL STACK 
; SAV E 
; REGISTERS 
; 

: THRU 

-PUT SAVED REGISTER ON STACK 

; SAVE R C/SR 
SAVE T_C/SR 
-CLEAR ENABLE AND MAINTENANCE 

BITS IN BOTH C/SR 
‘ye <CR,LFD 

MOV 0.UPC,RS 
TST -(RS) 
MOV RS, 0.UPC 
CMP R50. ADR 
BEQ 0.82 
JSR 5,0.SVTT 
ISR 5’0.CRLF 
MOV #0.BD, RY 
MOV #0.BD41,R3 
JSR 5.0. TYPE 
MOV RS, RO 
BIC #0: TBT, 0.UST 
BR 0.83 

0.B2: DEC 0:CT 
BGT 0°61 
MOV #1,0.CT 
INCB 0. 
JSR 5,0.SVTT 
MOV #'B,RO 
ISR S,0:FTYP 
MOV 0° ADR1,RO 

0.83: JSR S_0.cADV 
CLR RS 
IMP 0.DCD 

: SAVE REGISTERS RO-R& IN INTERNAL STACK 

6.SVR: MOV (SP)+,0. XXX 
MOV SP,0. USP 
MOV #0/USP. SP 
MOV RS, -(SP) 
MOV RY’ -(SP) 
MOV R3,-(SP) 
MOV Re, ~(SP) 
MOV Ri. -(SP) 
MOV 0. XXX, -(SP) 
TST (SP) 
RTS RO 

: SAVE TELETYPE STATUS 

§.SVTT: MOVB  0.RCSR,O.CSR1 
MOVB 0.TCSR’0.CSRe 
CLRB  O.RC5R 
CLRB  0.TCSR 
JSR S_0.CRLF 
RTS RS 

. 
’ 

; RESTORE TELETYPE STATUS 

d.RSTT: ISR 
T8178 

5, 0. CRLF 
0. TCSR 

iigoo 0.RCSR 
EI 

O:RCSR 

-<CR,LF> BEFORE RESTORING 
;WAIT READY ON PRINTER 

;CHECK BUSY FLAG ON READER 
;SKIP READY LOOP IF NOT BUSY 
WAIT READY 

SEG C205 
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066752 
066754 
066762 
066770 

966772 
065774 

067054 

067056 

067120 
067 lee 
067124 
067126 
067132 

067134 

100375 
113737 
113737 
000205 

010246 
012704 

105737 
100375 
113700 
004537 
042700 
001766 
122700 
001763 
122700 
001760 
900205 

020304 
103426 
112400 
004537 
000772 

105737 

067256 
067257 

067315 
000060 

177770 

067310 

177776 

067315 
067120 

177560 

177562 
067134 
177600 

000040 

000073 

067134 

177564 

177560 
177564 

L16 
MACY11 27(1006) 07-OCT-76 14:14 PAGE 206 
TYPE ERROR ROUTINE 

QN READER 
9. ReaR RESTORE 

BPL 274 
O.RSE1: MOVB Q.CSR 

CSR2,0.TCSR ; THE STATUS REGISTERS MOVB 0. 
RTS RS 

TYPE OUT CONTENTS OF WORD OR BYTE WITH ONE TRAILING SPACE 
WORD IS IN RO 

.CADV: MOV Re, -(SP) -SAVE Re 
MOV #0’ BUF +6. RY "BUFFER START ADDRESS 
MOV 40 5 ($P) -CONSTANT ASCII 0 

1, 
e, 

C
o
r
e
 

we
 
ce
es
 

0.SPC: MOV . GET 
BIC Ra o70, Re > OCTAL CHARACTER 
ADD asP, Re CONVERT TO ASCII 
MOVB RE, - (RY) “STORE IN BUFFER 
ASR RO’ SHIFT THIS MESS 
ASR RO : RIGHT 
ASR RO : THREE WHOLE PLACES 
CMP R4 #0. BUF +1 ;DONE? | 
BHI 0.SPC 
BIC #177776, RO > GET NAST BIT 

;CONVERT TO ASCII 
SAND PUT’ IT AWAY 

ADD (SP)+,RO0 
MOVB =- RO, -( RY) 
MOV 10, BUF +8, R3 LWA 
JSR TYPE’ :TYPE WHOLE STRING OF CHARACTERS 
MOV (P34, Ro “RESTORE Re 
RTS 

: GENERAL CHARACTER INPUT ROUTINE 
: CHARACTER INPUT GOES TO RO 

8.GET: TST 0.RCSR ;WAIT FOR 
BPL . INPUT FROM KEYBOARD 
MOVB a: FO GET A CHARACTER 
JSR 5.0.Fty® “ECHO CHARACTER 
BIC #177600, RO : STRIP OFF PARITY FROM CHARACTER 
BEQ 0.GET ‘IGNORE NULLS 
CMPB —s-s«-#40.. RO * CHECK FOR SPACES 
BEQ 0.GET : IGNORE NULLS 
CMPB sé’: JRO >CHECK FOR SEMI-COLON 
BEQ 9.GE7 - IGNORE THEM IF FOUND 

GENERAL CHARACTER GUTPUT ROUTINE 
ADDRESS OF FIRST BYTE IN RH, 
ADDRESS OF LAST BYTE IN R3,’(R3)>(R4) 

TYPE: CMP R3,R4 ;CHECK FOR COMPLETION 
BLO 0. TYP : EXIT WHEN DONE 
MOVB (R4)+. RO -GET A CHARACTER 
JSR S,0.F TYP -TYPE ONE CHARACTER 

C
e
e
 

ee
 
m
c
e
s
e
e
 

BR 0! TYPE “LOOP UNTIL DONE 

: TYPE ONLY ONE CHARACTER (CONTAINED IN RO) 

b.FTYP: TSTB  0.TCSR sCHECK STATUS 

SEG 0206 
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07-OCT-76 
TYPE ERROR ROUTINE 

O0.TYPe: TSTB 

.TYP1: RTS 

Q
e
s
e
s
e
s
e
e
 

©
 

-TCLS: ASR 
B 

o
O
 

O.CRLF - TYPE 
O.CRLS - TYPE 

~CRLF: MOV 
BR 

-CRLS: MOV 
CRS: O

O
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6. LGCH: -BYTE 

<CR,LF> 
<CR; LF>* 

#0.CR+1,R3 
0.°RS 
#0.CR+2,R3 
#0.CR,R4 

~
O
0
O
 

r
o
w
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m
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wi
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-
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« 

14:14 PAGE 207 

;WAIT UNTIL ReAty RQ 

PER Oh BE PIECED? 
IES, INIT THE COUNT 

;GENERATE NULL FILLER 

POP STACK 

CLOSE WORD OR BYTE AND EXIT 
UPON ENTERING, Re HAS NUMERIC FLAG, R4 HAS CONTENTS 

;GET LOW ORDER BIT 
; JUMP IF ALREADY CLOSED 

;IF NO NUMBER WAS TYPED THERE IS 
:NO CHANGE TO THE OPEN CELL 
STORE WORD 

;POP EXTRA CELL FROM STACK 
AND SCREAM BLOODY MURDER 

;LWA <CR,LF> 

;LWA <CR,LF>* 
>FWA 
; TYPE SOMETHING 

i TEMPORORY STORAGE 
;._T-BIT FLAG 
; PROCEED FLAG 0 IF PROCEED NOT ALLOWED 

1_ IF PROCEED ALLOWED 
SAVE CELL - R C/SR 
SAVE CELL - T C/SR 

«(CR> 
«LF 
% 

/ 
EARRIAGE RETURN 

G 
<LF> 
e 

SEG 0297 
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PrRESE Ps] At-3d*-7E ] CROSS REFERENCE TABLE -- USER SYMBOLS 

apse = 17™44O 1658 “1889 1° 138 
il z js 8-6 -8-6.8) f 

ALDWe = 005000 1658 17Se 
wv s73 

Til 1899e 3158+ 
ADOWD = 1688 891723 
COM] = 16 17o4 
BODu1Ds 16 

abbul2= Peg ig iPee 
igs ieee 

aoe : 1658 49-1705 
z 1658 1706 

ROOM = 1658 1707 
ROOWS = 1658 798 
Os = 2658 = 1709 
ROOM? = ese 0 ssime 
rOOWE = 659 
ACW = 1558 
POEVST= 009050 1658 = 1664 
ROEM = 099909 1658 1700 
FENN = 9990 ‘658 =: 1669 
ENV = 250000 1658 670 
Fa = 9ANI55 i 5\- 
AMADOR = 955925 1658 1666 
memORe= DOCOIO 1656 1690 
RMADR = i658 1693 
mesiR4= 90995¢ 1ésB8 16% 
pepeSi= IGOOSS 1658 1680 
reeesSe= 909905 ‘658 1688 
reseeS3= OOCOOE 1658 1691 
RmemS4= 000090 '658 = 1894 
AYSaRG= OOS50° 1658 0 66E 
peSalG= OG090C 1658 667 
mSorY= 000708 1658 1669 
ATYP l= 065096 ‘652 2 s«18 8] 
AMTYP2= 003999 1658 1689 

YP3= 000050 1658 692 
"YPY= 000000 1eS8 40—s«LE9E 

MASS = 909905 1E5B 43s: 3663 
OR= 090005 1658 

MPT CSu= Oo0dsC 8C71 8243s 
RETENV= CONST! 6918 8564 8199 82418 
AETSIZ= OO0E9S 3037 BouOs 
APTSPC= ONC IOC BORE «= BED] «= B28 
REWRES= JOSOSC 1658 ss L671 

16328 6755 6774 6802 740 
RUNIT = 905906 1658 = 1665 
Gesu = 355) 1668 IE? 

oT1= 350009 1668 = 1697 
AvEZ"é= 600598 1652 «1698 
Acsee ONSsE 6486 ENS] 7564s 

fa
) 

8
 



DO1 
HY
 
y
o
n
 

O
M
W
M
M
w
M
m
M
D
 

M
o
t
o
 
M
M
M
M
 

M
M
O
M
i
I
N
M
M
M
M
m
w
D
 

WJNIBUS 896 DRIVE ClRGNSTIC PART 2 MACY]1 27(1006) O?7-0CT-76 14:14 PAGE 211 SEG 2213 
OSREIC Pil EXE EAS 13:50 CROSS REFERENCE TABLE -- SceR SYMBOLS 

AVGTIN C4 c ? 75698 
aeoeoe Re + Paid goer gra, gg0c, Grad base beet cage? 57274 67724 BacTNC 344090 368 S788 ; 
Baz = 900Ce° d oe ee 49P6 4224 4294 4697 4760 4888 soss El3e Ses 62:7 S442 

¢ 

BALE = 900400 12428 
Bas? = 501990 12938 

z7O) Os OOOCO! le3Se 1289 132) 1340 1889 3e27 7670 
son = OO906i le25a 8 =i235 
peter = 900062 lee4s le34 
$753 = SO9004 13838 | 1233 
*rF5 = BONCIC }z28 B32 
3 os = 090020 leels 1231 
T70S = 900040 32268 §61230 S70E = 905190 13:58 1389 
tro = Goes iBige 1588 
soe = 000498 lel7e lee? 7952 
1728 = 901090 le:6@ lee6b 7961 8025 

2:4, = 96 i5ec8 136 1890 1331 1363 1377 1331 1404 141g 8°06 bie = i i ¢ o 
til = 508 ive Boe 1519123 Te 57a 382105 THIS ewe eC iE 

Sts ( 

T7i2 = O:9o0e LE.28 1296 1314 1333 13€S 1379 1393 140E 1420 ; 
IT13 = 929908 lzizs 1e9” 1315S 1334 1350 1366 1380 1394 1407 W4ei 8013 ~ . 
sTl4 = 249000 sells 1¢38 1316 1335 1351 1367 1381 1395 1408 1422 1435 725) (ese 

Iwas = :9000C t2lfa §=661299 1390 1317 1336 1352 1368 1438 csu6 S6é3 7e47 fesse 
"TB = 600004 i338 132313421891 
373 = 900010 leics 1395 1324 1343 
si4 = oo00en l23ie 1306 1325 1344 1357 1385S 14le 
2T& = le3ts 1307 i3ge6 1345 1368 1372 1386 1393 1413 
ITE = 90018 le29s8 1290 138 332? 1346 1389 1373 1387 1400 1414 . . 
"7 ie288 = 1291 13093 1328 1347 1360 1374 1388 1401! 141s 32:7 44S 4500 

4852 4ES] 4813 > 
178 = 900400 le278 leSe2 1319 32293 1348 1361 1975 1389 1402 14is 
279 = 001900 lects 1292 1311 1330 136e 1376 1390 1403 141? 
"YEC= 950014 iBsze 

BSE =z 96C200 13268 2837 3946 4C11 We3e 4712 5068 Se6b 
CERF oC: See 1605s 3692% 3697# 93781 

BSE2OH 302252 1@:4@ 3713 7256 7361 
, BSELSS 9 OoKs5 1:88 3722 7260 7365 
ESEceH 982252 .8iSs 3694 al 7e4S 7350 
ecfees 9 got3se JE17e8 3704 7249 7354 
BYP Rae 32937 2229 324 3339 3391 3399 341°? 3421 3425 3429 58278 
BYPCER 132 16978 Sel4s 443¢ 6941 
BYPTIM 061342 17308 2950# e95S# 2960% 2965# 2970% 2975s $750 
“PYRT O00:346 17298 862949") 86 2954e# «= ep SEG) = eS64e = SESe S74e 3775 

e-TIM Qicele TS c3S8e 
Bv"ImMg 012704 1460 e3t8s 
CYWRT Cli2b2¢ 142 c3S38 
BIrWRTA Olebbe 1558 e3638 
¢ 3c 3366 174e8 860639068 4197 4366% 5678 7218 vee4 7eeb 7280 
CALCLK Oseebe 766 58639 5957 6031 6148 6265 TSl28 
CALOIF 001360 17398 SS67« 9969 9981 . . 
crR = 100000 13008 «369303611 «3847 395H 24H HY7D.- NBL. S7B2 BTR HH 9EY SHE 

ctv. «£193 E2t1 «save, «S«E37S «= sS3G3-« 5778 «S102 lei! eae EES 



EQ] 
IVE CIAGNOSTIC PART 2 MACY11 27( 1006) O7-0C7-76 14:14 PAGE ele SES CL .: 
oreo -"E 13:50 CROSS REFERENCE TABLE -- USER SYMBOLS 

5518 6982 6992 7002 70le 7728 7746 
091354 tare 382 

Raa 12998 3277 3377 3644 3750 3809 3834 3917 3943 4999 429 «27. 2273 
4302 4377 4523 4580 4B44 4709 4769 SOeS S14) 6263 S3cS o+57 cose 

. css3 5587 5633 S689 S714 6056 6173 6290 b42e 6466 6343 7. 
= es c000 12368 e553 os We 4297 4331 $963 7347 
west 18088 ve 691 69 6926 
wa 264 2656 3853 387" 3968 3987 4035 49S2 4115 4134 4169 42528 4236 932; 

4349 aye! 444o yo 4us+4 4607 4734 4753 4798 4997 4847 JQ65 o7 53 
. Soo4 099 5109 S160 6179 5288 5307 5344 5363 5469 S601 sé4” 68378 

ot2o38 E705 6709 67°20 6725 69418 
soss2 , 938 8902 8C28 e9038 
paccos ier" 3613 44? 497 4965 soy S213 S39¢ 5778 blee 6239 6356 £520 

S332 caee 5860 7440 7498 7b418 
0432 58s1 7420 7477 76198 
O43e76 3137 76308 
Ot 3058 6582s 
o¢ 000 12308 
Ocia° 1746e 4 S848e 7417e 7430 7474e 74868 76314 7633% 
oese:§ 1598 28110 8120 g3is 8920 8922 8927 893! 894] 8350 Ss? 8965 8976 

8980 8986 8992 8999 9006 9011 goie 9027 9032 9037 9043 gous 
9049 3055 9060 9069 9071 075 9989 10s q11s 3125 
Sis 9141 9150 91s 9163 9171 9180 190 9198 9206 92:5 3229 3237 
Se4§ $252 9266 g272 3280 9287 9293 9300 9305 9358 9314 3232 
9340 9415 S44, 9449 9455 9460 Q4u72 9492 
1iSls8 8081 8120 

9O4000 1eSSe = 6947 
OC 426 17638 Ses 
OO13€+ l74i@ 0 4449 4624 5119 5607 5653 7094e 709S* 70964 7097 7098# 70994 71172 

7118@ 7119 7leOe 7lel#  7lece 
001362 7408 4459 4464 4508 ¥SSS 4560 4628 5116 g402 6419 BY46 5454 

CSl* * 70638 7064# 706S* 7066+ 7067 7969% 7085* 7OBE# “194H 710Se 7106s 
. 7107% 7108% 71098 7110 rlles 

00:5:¢ 1798 3933 3934 4070 4147 5054 5131 S146 
0C:S:e2 17978 = S44]. 
OCisi4 17988 4074 4075 4087 4101 4223 4293 4397 4696 4759 4774 4987 

190990 feos | abla 
ecole 13448 
Je0000 12978 
77570 11578 1633 3925 

567502 18088 3104* 3285 3472 

37520 18978 30718 6582 
DESS74 1939 1945 1951 1957 1962 1968 1974 1980 2206 2246 2es 2231 = 100148 
3E447C 2985 1990 1995 2000 2005 2015 2925 2030 2040 2056 2076 208) 2116 

2.c6 2131 e166 2156 2201 eell e216 eeel Ff-4-4 >) eedl 2236 2241 2271 
eer 2301 2306 2331 2336 e341 e346 esti 2386 2391 e416 2465 248! 
2567 2587 e55e 2b4e2 evle end? e7ve3 =: 100518 

c64SO4 e€l2 100588 
DE+S 34 ec3 £77 2582 e602 2607 2717 = [0064s 
4530 evce ere? e737 e74e §8=—«.:«* 1007 18 
CE 4494 elcé 60198 i 
JE4ESS es46 if27Ss 



OF 6 Z 
ae
 

o- 

o
>
 

= 
0 
.0
0D
e-
O 

ra
te
 

w
r
u
r
o
e
 
f
u
r
o
r
o
r
o
r
u
n
n
r
n
i
r
 

U
j
o
~
 

a
w
u
M
 

pS
 

w ww
 

e104 
eel4 

ASNOSTIC. PRR 2 
rer& 13:5 

f
u
t
u
 

©
 

~
3
£
 

wn
 

i
 

QO
 

e
O
 

o-
 

—
m
r
m
o
n
m
w
 

w
o
r
 

8 
977238 
ee19 

MACY11 2711906) 
REFERENCE TABLE -- USER SYMBOLS 

FOL 
Cr-0C7-76 14:14 PAGE el3 

2066 e071 2086 2091 
e131 e421 e4es e42) 
e8ee 2893 2898 2903 

2c81 2286 2321 2326 

109438 
19€0 1966 1972 1978 

i9o45 10053 100686 1CC75 

2695 2690 2306 29l2 

10077 

2966 2871 2896 2901 
2109 2319 2841 2846 
2389 2414 2635 2640 
2048 2089 2159 2169 
2129 2149 2154 e194 

i
 

| ©
) 
-
 

~
—
 

o
e
 

-
 

wi
n 

a
e
 

n
e
 

i
 

| 
on 

] 
=
 

Lay
) 

on
 

29.6 2921 98698 

2429 2434 99238 

99338 

e344 97328 

elt 
268 
23s 

2356 

2204 
10088 

SEG Cele 



c
r
a
m
 

wi
 

ee
 

fi 
ti
ga
te
d 

yf
 

4
 OR
D 

“
A
e
 : 

g 
J
B
 

= 
Se
d 

r
e
 

" a
 

"
 

o-
- 

“~
 

m
 

8
8
2
8
 

oer = pee 
Paty 00°75 10 
DRIVO 07Sle 
ORIV; OO7514 
ORive O07516 
DRIVS  OC7S20 
ORIV4  O07S22 
DRIVS 007524 
SRIVE 007526 
DFIV? 007536 

OT = 
= 0900) 

DRVMSK= | 
ORVPTR O01346 
OSC = O40000 
OSPR = 177570 
CYE = 039000 
CTYE = 9900040 
DT1 064962 

ows Meat 7C 
rile De42.0 

Ti4 064259 
345 964320 
yr DE4924 
Ty 064039 
1S O64C50 

ks8 06407 
; O64)! 
C76 %413e 
879 DE41S2 
O.ACLO= 996100 

000100 

D.cART= OCO4OO 

o-
~4

 
s
j
e
.
 

a 
G
3
.
.
.
 

o£
 

++
 

9-
0 

0 
pe
 

N
w
v
e
-
O
W
 

Ny
 

Gs
 

UD
 

0+
 
0+
 

0 
0s
 

& 
+ 

9-
2 

& 
0 

0 
8-
2 

§0
 

§-
0 

90
 
b
e
 

fe
 

b
a
t
t
t
r
 

| 
&
 

q
u
 

W
e
t
)
 

S
e
e
a
n
s
e
o
a
e
n
a
u
 

e
s
a
 
g
a
n
 
n
e
 

©
)
.
0
 

~~
. 

Ps
 

GOQO1 
MACY1i 27(1006) O7-O0CT-76 14:14 PAGE 214 
CROSS REFERENCE TABLE -- USER SYMBOLS 

3033# 7983%  s00S# 

76098 

6821 

314S# 5429 $755 

S316 §330 

2407 

3ee9# 3246 sebie 3287 3304 3295+ 
3z24 3263 3363 6620 

3380 
3466 3476 

3024 

1950 1956 1961 1973 1979 
2029 2039 20sS C7sS 2080 ells 
eels 22cd 2225 2230 2235 2240 
2330 2335 234C 2345 2360 2365 
e566 eS86 es3l 41 2711 e721 

2653 3872396229812 BaD 
ale 43GB MESSE] a 
wo 4 Cj J ) oir rd o oi 

Sey SaS3 0 GEZ SHE? SEES GBNE 
SHiB «N9E BSS te FED L

U
E
 

St
 

~
“
)
e
-
C
s
 

> 
d
e
 

£637+ 

4252 
4844 
$695 
4252 
4844 

SEG 9213 

4280 
usbe 
S64 
428 
4862 



8 
~
4
O
9
C
2
 

? : 
ok 

ae
 

an
d 
Sa
lo
n!
 

Ba
ka

r 

Ru
an
e 

Eaa
z - 

[ 
0 

] 
e-
 

8
 

oO
 

ba 
0] 

o-
 

H
r
o
H
O
N
 

T
O
U
 

> 
4
 

a
e
 

BR
EB
S 

= 

BB
 

 S
LR
AR
E 

t
e
 

| 
me]

 

Ri
n 

at
e 

(
9
 

GR
 

Lon
) 

wy
 

w
 

wv
 

" Oo
 Ooc25 

W
r
O
U
N
t
M
U
u
n
a
 

-s
 

U
V
.
£
9
-
 
U
T
E
 
e
o
 
U
n
 

W
w
e
 
J
I
G
)
 

o
-
-
 

~ 
J
o
-
 
>
 

g
o
 

4
.
0
 

W
a
)
 

"
I
O
 

G
@
£
a
m
 

td
 

O
-
2
 

0-
2 

b—
« 

0-
2 

b
=
 
0
s
 
0
 

E
F
F
 

-
 

G
J
 

J
t
)
 

£ 
O
I
 

@
O
e
~
-
0
-
H
I
M
O
0
O
 

CH
 
e
s
r
t
e
-
-
 

OF
 

= 
0 

--
 
~.
Jo
--
 

Vil el yar ce: 
aatsé. REFEREN-E rie - -- 

103 

7174 

ate 

sist 

4487 

HOL 
=" Teh § 

5173 

4530 

14 PAGE 21s 
STMBGLS 

S282 5301 

4029 YONG 
4691 4729 
S282 $301 
4927 bg Crp ly 
4699 4726 
5280 5299 
49e?7 4044 
4726 47S 
5355 S461 

4536 4620 

6230 6347 

4027 4O44 
4S99 4726 
S260 5299 

4029 4O4E 
4601 4728 
S282 $301 
4029 4O46 
4691 4728 
S28e $301 

3960 397 
4487 4536 
5152 6171 

4842 4860 5008 

4161 
4799 
S46! 

4263 
4801 
S463 
4163 
4801 
S463 

4107 
474S 
5336 

5026 



101 
UNTBUS RKOG DRIVE DIAGNOSTIC PART 2 MACYI1 27/1906) O7-OCT-76 14:14 PAGE 216 SEG 9215 
DORSIC.P11 © O7-O0c7-"& 13:50 CROSS REFERENCE TABLE -- USER SYMBOLS 
Cd = C200oc 13668 
RIVEC= GODS ibase 30088 3009 z % + ye™ BeeRa ee’ aise 

EMIo © 055615 1971 93808 
EM100 061034 308 «= «6B 
emg. 961071 og | 3688s 
Fuld = Bees 1982 ise 2od2 «= 2073,s«2328 «Ss 2393-2328 «= 2343 2358 = 2383) MESH 2599 

~ 8 
EM12 956002 2078 «= 21632233) 23BS228B «|= HOO 
EMI4 © 56024 2103 94038 
EMIS S562 e118 © 94088 
EMig = OSEi71 2719 272427342739 
Emi? = OS6234 2083 «2148 «= i580 e173) HIBS e684 «= PHD) 2895) 2915 29PS SS H278 
EM:8 © OSe055 e032 «gO? = 0b3ss183)0 ee RNS = kGS 875) BBS = 2905 94308 
EMS 05627 ees 20932153 alba e178 ENB 289 A8CDaHeD e830 SNe 
Fuse | 3ee4i3 4A38 BREE" «aoc «= pose «= 2g = 2433s 2a? «2880 «BSD NGS 
EMS]  OS634C 1987 i997, ade?) 2037 )=— e579) GOH 2639714 N38 
EMo2 0 OSE3G2 2243 uae 
EMc3 6 S846? eo48 =| (USS 
EMD4Y = -GE567 2053 Sub78 

f DSbbe2 1 94728 
" 74 2193 94798 
EM? © 956753 2203 SMB7" 
EMS = OS5205 7785 093328 
EM3E = 057572 2313 2634 «= 7758018 

-—M39 (0571 2133. 6278 «= 413 25B4Y = S078 
Em  o55260 93408 
EMC © 057604 2138 «2283 sed) S148 
Em]  os7e42 2108 9513s 
EMS) 0S5334 1842 2373 «93488 
EMSE = -95 7310 es78 = 85 2be 
Eme = 55365 1948 = -938i8 
EMED 057343 2208 «(5318 
EM62 57401 95378 
EME3 OS 7421 4 95408 
Emcee E7442 2609 95438 

057464 95468 
EME9 = S720 27445518 

055376 1984 «93548 
EM?2 057551 2363 «(95568 

05757 2780 © -95598 
EM79 05761 2368 95628 
Ema = OSS465 1959 93648 
EMBO © 057640 200? =: S68 
EMBI 057677 20l2 95728 
EMBE = 057743 2017 96798 
EM63 Ob O018 e022 49 $5878 
EMBY 2364 2369-2374 = «95928 
EMec = 60143 2113 2123 «= $6028 
EMBE = O& 0206 2318 2323 2353 9608s 
EMea = De DD44 2198 96138 
EMeg = 060305 2213 13s 
Ems 36554) 1965 9372s 



ii
aa
 

m & 
me
 

B2
3 

CO7470 

307474 
00746e 

007466 

00747e 

007476 

037056 
037152 

053250 
036542 

DRIVE DJAgNC 
7-OCt="e 13:80 

STIC PART 2. 

96258 
96318 
96358 

e 

7.190 
FEREN 

7-0C7-76 
TABLE -- USE 

7243 

3599 
4er 
4893 
S452 

4:14 PAGE 217 
STMBOLS 

3CSE# 

4OUN 
47 26% 
5299+ 

4045s 
47288 
5301# 

4O484 
4784" 
oS97% 

4O4Ss 
WP Ore 
$300 

4O47% 
47 29% 
$30e% 

4049% 
475% 
$598* 
4C050« 
4796+ 
SS399% 
6351 
7il 

3743 
4374 
S005 
gsrg 

31328 

461% 
4799% 
S46i# 

4162% 
460 1s 
S4634 

+165% 
SC3Cs 
5856 

4152+ 
4G0C# 
S462 

4164% 
48COx 
S4e4# 

4165# 
S031# 
6870+ 
4167% 

oe 

B419 

3806 
4413 
SO46 
5625 



' 

+. 

UNTBUS RKOG DRIVE CIASNCSTIC PART 2 
OfRGIC P11 crede7-"& 13:50 

S780 

y 1 athe f 

ITLE OO1S44 vale 
GBA 036444 3030 

: on 036472 3292 ° 
GNS = eeeeee 1346 @ 

so = 90000: e3age 
6STAY  O8C:0C 3506 

4376 
Sus4 

ie ra 
GSTAT1 40142 6829 

HASOF sbraBe 1849s 
‘de 8 €;  Beoask tEu38 

4308 

338; 
HCS2 0: 907372 Bae 

408 oo740 18468 
458 OCr74 ie i8Sle 

a nt 
HOTAB ©001536 18108 
HOW || «901524 18038 
HDi 00150¢ 17918 
HEAC 8 1474 17898 
HERD 001476 1796 
HER DO74OS eaes 

HAR] = O74 4 “TBSee 
ARE 741 78538 

E204 
b74o8 
3978 

HMR = -007420 19548 

HOLD O36676 e704 
HPAT QO7424 1eS6e 

Weos  posase iBece 
HT = 999011 Tide 
HYRO = 000400 13238 

cn ce st 
eo Beige 
Hime GO7450 18718 

5843 

ea 
71478 
S93 
66628 
661S8 
66738 

. 8895 

MACY11_ 27(1906) 

5365 

bees 
6595+ 

6047 

boi? 

KO1 
O7-OCT-76 14:14 PAGE 218 

CROSS REFERENCE TABLE -- USER SYMBOLS 

6108 

Pb? 
6124 6164 S225 
gare 70337716 
fe 

6281 
7750 

5521 

6738% 

4483 
634° 
9365 
7019 

5674 

9965 

4530 
6511 
9969 

7049 

6258 

7206 

9972 

4620 
S719 
9972 

7094 

SEG 0217 

6397 

9594 

4957 
Sr2gt 
9975 

9965 



NIBS ROG DRIVE 
| DERBIC.PLL 

| HBO co7442 

Hes booues 
H.B3 OO74SE 
IDAE = 002006 
iE. = 000100 

INTER 044130 
IOTVEC= 90029 
ik = 000190 
uCLKF 907532 
LOVES 9013330 
LF = 00901e 

LIMERR 001530 
; okS 00: 326 

LOOP_ 4a 72 
LFEONT 1452 

-PTIM 96901454 
MCLK = O00450 
MoS = 081000 
MEMBAS= 172106 
4EMERR O44066 
MEMPAR 013236 
MEMVEC= 090114 
MERC = 001000 
MESMSK= 000017 
MEWC = 902000 
MIND = 009209 
MSGI 059630 
MSG1O0 46 OS2125 
MSG11 OS2152 
MSG13 - OSezle 
MSG14 052306 

| MSGS  O&2323 
MSG16 052335 
MSG17 052361 
MSGIB 4 OS241) 
MSC19 = OS2504 

Ge 051S31 
MSG2O = OSeS42 
MSGP1 3 
MSG22 4 -952730 
MSG23 053022 
MSG24 953107 
MSG2S 90531581 

Ge O0f3155 

MCG27 9 053237 
MEG2E 953267 

wre 

o 
a
c
o
 

& es
 

0 
9 

os
 
ps

 
o
e
 

pe
 

rT
 

ve
) 

[o
e )

 
es
 

is pi
e 

PART 2 

91258 

91408 
3865 
50% 

LOL 
7(19006) O?-OCT-76 14:14 PAGE 219 SEG cz 
FERENCE TABLE -- USER SYMBOLS 

9990 9999 10006 
9930 9399 = 10006 
9999 10006 
7137 =10306 

8915 8920 892e 8927 8931 8941 e950 g9c7 B95 8370 
8992 8999 9296 9011 9018 9027 9032 9037 9043 9045 
3065 9069 9071 9975 gcec 9096 3095 9195 Sit 9125 
9155 9163 9171 9180 9390 9198 9206 9215 9229 3237 
9266 9272 $280 9287 9233 3300 9395 93C8 9314 3332 
9449 9455 3460 9472 9492 

7643# 
5893 5983 6413 6457 7437 7495 75298) = 7542 
$800 58612 5868 5871 S874 5881 S884 S8g7% 5894 5897 
606) 6167 6177 beste 6294 6408* 6414 6426 64S2e 6452 
7488% 7499 7534% 7543 
6:78 6295 6427 6471 7458 7516% 7554 

6956 

3920 3974 4015 4121 4211 4264 4327 4380 4533 43s 
5166 5294 5350 5533 5692 9141s 



MO1 
UNIBUS RKOG DRIVE DIAGNOSTIC PART 2 = MACY11 27: 1006) O7-OC7-76 14:14 PAGE 220 SES 2219 
DZRBIC.P12 © O7-0c7-"E 13:50 CRCSS REFERENCE TABLE -- USER SYMBOLS 
mSG29 053345 6090 91638 
MSG3 OS 1602 3087 © 90068 
Senn ee ee Bee ai 

6 b3e4 «= «491988 
moGH 053742 b485 = 92068 
MSG3S © O54C3C b488 = 92158 

954117 "603 | 2258 
ms¢37 054143 4928 92298 
MSG28 | 054221 4941 92378 
MSG39 © 05430! 4904 = 92468 

G4 051634 2089 «S018 
MSGHO } © 954343 3783 (92528 
MSo41 — OS4456 7520 ebb 
MSsU2 OS4S15 5763 0 Gees 
MSGY3 54567 sa02 «5903 «=: 92808 
MSGHY © DS4635 S908 «5913 92878 
MSGS 051701 3091 9018s 

051762 7830 © $0278 
MSG? © OS2016 106 = 90328 
mMeEG74 054677 7706 «092938 
MSG7S «= OSH745 7708 «= 93008 
MEG76 © OSS0C2 7762 «© «93058 
MSG77 6 955024 7766 4692088 
MGB = 052053 4B14 = 90378 
MSG 112 4818 90438 
MoP_ = 009100 13598 
MULTE 042100 730573318 
M.ALGN= 040000 14358 
M.CADD= 017760 14348 7095 = 7118 
M.CDIF= 017760 14278 ©7062 4867086 ~= 7105 
MDPID 044252 74577515 7593s 7603 = 78738 
MDPHO 944310 7884" 7906 
M’DP4] = O44344 7889 78978 
MDPY2 = O44254 7895 79018 
MDPYY = O44406 7908 «79148 
M.DPSC 44429 788279198 
M:DRY = 990007 14268 
M’HERC= 007090 14378 7138 
MID = 090003 14338 
MLOFST= 017760 14288 
M.PAR = 100000 14388 7672 
M’SE-T= 000760 14368 «7050 «= 7128 
MicER = 077770 14298 
NED = = 019000 13148 3316 3328 3409 3412 866952 
NEM = 004090 13138 
NUDPY = OIS154 3248 «33420 344386547 
NXF = 000094 13238 
OFFERR OC1472 1766s 4e2be §4900e +4902 «4918 «49249354929 
OFFSET= 906015 le8le 4411 4837 ©5003 
OFsT = 090904 13428 
OPI = 020000 13348 
OR = 000200 13098 
O.AOR O65e42 1C26]# 10312 19314 10484 10485* 10523¢ 10538 10555 107468 
C.Bacy O&7b6 10356 0397s 



UNIBUS RKOG DRIVE DIAGNOSTIC PART 2 
OZR6IC.P11 

Q. 7260 
8: EKPT 0S5474 
Q.8kK1  QO66426 
0.BkKe 6 
0.BK3 066500 
C.BRK  Ob6416 
9.BUF 067307 
.. 82 066562 
Q.B3 bec 
O.CADV 06677. 
O.CLGL 065610 
9.C.GT= 000214 
Q.CLS: QO67elé 
0.CR 067262 
O.CRET 065722 
Q.CRLF O672c6 
O.CRLS Test 
0.CRS  O&7240 
Q.CSR1 067256 

CSRe 067257 
.CT O&5244 
Cl 066374 
DCD O65540 
DCD1 O65544 
EFF 966050 
EFF1 066166 
ENTR 065254 
ERR O85S24 
ERR} 6. 
ERRe 065700 
FTYP 067134 

-GET 067056 
-GO D&E232 
-GC2 O66310 
LG = 9000 
LGCH 067265 
LGOR 065640 
LGL = 000030 
LGL1 O6561e 
LGLe 5632 

-MSK 065234 
-OOT  O65250 
-OFST 065776 
-OF1  O66044 
OP1 065734 
OPe 665742 
ORPC O6S446 
Pp 067255 
PRY O6Se32 
PROC O66340 
PRI  Q6€6362 
R 065514 
RCSF= 177560 
ROE = 177562 
REST O&S537E 
BSE: O66754 c 

W
I
D
A
D
O
O
O
O
O
O
O
O
G
O
O
S
O
S
O
O
O
H
E
O
O
S
O
G
O
G
O
O
E
O
S
E
O
S
 

E
O
S
 

E
L
E
 
E
S
C
O
 

. 
e 

a 
. 

a 
s 

e 
e 

e 
a 

e 
e 

e 
s 

e 
e 

e 
e 

07-OCT-76 13:50 

104554 

19310 
10501 
10404 
19392 
10328 
104758 
10S11 
107i78 
106978 
10350% 

10346 
103478 

1 
105928 

MACY11 27(1006) 

106918 

10614 

10413 
103408 

10679 

10541 

106878 
106888 
10SS0# 

103258 
19418 

10322 

10477 
10407 
10622% 

10709 
10362 

10432 
10728 

107198 

12417 

106938 

10580 

107478 

10382 

1034S 

1O449 
10627 

107398 

NO1 
07-OCT-76 14:14 PAGE 221 

CROSS REFERENCE TABLE -- USER SYMBOLS 

LO44? 

10585 

10433 

10370 

10554 
10629 

1C4S1 

106768 

10558 

10428 

10625 
10631 

10502* 10551% 10685s 
107388 

10588 10590 10S92# 

10556 

10671 

10641 

10622 

105998 

106468 



a
t
e
 

te
 

ee
 

e
t
e
 

er
ec
ti
on
 

. 

S
I
A
 

se
de
 

sdgiet
 

etd 
P
e
e
 

4
 

o
O
 

€ 
4-
4 

3%
 

i
d
u
a
t
u
t
e
d
t
 

at 
st
at
a 

th
o 

R
E
G
 

shhi
niga

tsl,
 

22 
& BY 

e
y
 

in 

C
O
C
M
I
M
A
I
C
I
O
 C
I
C
I
C
I
C
I
M
 
O
O
O
 

OI
C 

I
C
 
C
I
C
I
C
I
C
E
 
C
I
C
 
I
C
I
C
I
 

I
E
D
C
 
C
O
N
C
 

OO
 
O
P
E
 

PO
 
O
P
O
 

I
O
I
O
a
C
d
 

FD
 

a 
e 

s 
e 

e 
e 

a 
e 

. 
e 

° 
a 

. 
. 

e 
e 

e 
e 

2 
. 

e 
e 

e 
e 

s 
° 

e 
e 

* 
e 

. 
. 

e.
 

e 
e 

e 
e 

, rm
 ’ ) 

Rade OK 
eePli 

ae te
] 

o
r
e
 

(
7
9
 

By 
e
-
 

n
i
s
t
s
 

fo
ru
tu
 

SP
s 

oO
 

t
u
 

ee
s 

w
 

eu
 

O
w
e
-
-
-
C
 

Re
e 

4 
Sia

tea
eas

iei
ate

 
2 

¢ 
> 

R
R
 

o
 
J
i
 

a
t
 

e
r
e
n
e
t
i
s
 

e
n
e
 

-
 

a
 

B
s
n
 

ae
t-

an
t 

at 
en
t-
t 

a 
ah
 

ce
t 

e
e
 

Paa
r 
ta
ta
 

u
i
t
u
 

f
u
e
 

w
o
o
d
 
£
o
 

fu
 

e
 

io
fe
 

7 
.
£
w
O
e
-
r
u
 

bf 
Be
Be
 

a
a
a
 

O
o
d
a
g
I
o
v
d
o
a
 

0-
2 

6-
1 

0-
0 

© 
<b

 
-0 

Be
 

& 
5 

b-
0 

0-
0 

b+
 

2 
2 

b-
0 

2 
B-0

 
02
 

02
 

0 
& 

2 
ho
 
Pe
 
f0
 
F
h
e
 

Re
, 

1?
 

3 

—
 
M
u
n
e
 

c
n
g
i
r
u
 
n
a
o
 

T
Y
N
@
a
r
N
G
M
M
 
s
N
M
o
O
C
o
'
a
 

a
s
e
s
e
u
n
a
e
n
a
e
a
e
 

e
e
 

Cc
 

e
 

P
=
 

0
 

0
 

O-
—=
 
0-

2 
£9
3 

9
 

0
 

0 
= 
6
 

© 
0 

& 
- 

§-
2 

8
 

a
 

N
f
m
e
-
W
o
 

£
N
N
W
w
O
 

=
 
Z
U
 

m
w
o
W
 

e
e
 

o
w
 

-
3
s
O
G
@
 

oe
 

Sw
in

 
e
e
w
 

BR
P 
R
R
 

3
e
M
e
n
 

v
u
 

—
 

O
U
I
 
D
N
I
O
 

* 
j
e
 
O
 

e
 

Ld
 

a
 

PO
RR
RB
ER
RR
 

S
S
O
 

Sa
s 

MACY }4 
cROS 

icsess 

10339 

BOe 
SP-OC7-76_ 444, PAGE 222 

LSER SYMBCLS TABLE -- 

10596 

106638 
10593# i0646 

10717 

10680 

10535 108376 

10519# 10526 

233% 29684 

7641 

mae ae 



*y SNOS7! 
tac Noe ‘SEFERENEE 1 qs

 

u
e
 

a 
BR
P?
 

gi
a”
 

ie}
 

w
W
r
e
-
(
9
~
3
0
"
—
 

ar
 

Jo
u?
 

a b
ax
] 

0
+
 

P-
0 

= 
$<

 
© 

-0 
On

n 
P-

0 
H-
0 

~0
 

el
es
] 

F
O
L
 

B
e
 

I
o
t
d
l
 
Z
i
n
 

o
n
e
 

PR
OR
BA
BI
SE
R 

3 
oO

 

Ce
) 

B
R
 

CF
 

OF
 

CF
? 

0-
< 

0-
= 

0 
9 

po
 
0 

9-
2 

p<
 

b=
 

pw
 

9-
0 

B 
0 
FL
DO
-<
 

8 
- 
9
 

TO
N 

E
c
t
 

~
 

£
-
 
£
O
-
 

PF
? 

a cr
 

W
i
l
e
 3

 

a ? 
oe
 

o
~
F
U
O
r
C
S
 

mi 2
5
5
 Et 

a Bi i Be
 

at
] 8 

PP
RA

RB
AD

 
Bo
ak
e 

B 
-4

 

w
n
 

£
0
)
 
F
o
 

2
6
-
0
 

= 
(
P
7
9
 
J
e
o
 

f
u
r
 

w
r
 

£ 
f
o
r
m
 

» un
 

“N
 

@
 ge
 

BR
 oe O
n
e
 

tin
d 

eo 

x qo
 

an
 5 

COe 
C7-O0CT-76 14:14 PAGE 223 

-- USER SYMBOLS 

es"bs = =b647 

78S5# 
7493 

7155 7303 

7979 
6104 6221 6338 
8708 9088 10197 

7316 «©7319-9984 
WeSO# 4B9is 5000s 
3714* 37e3# 38918 
43618 469% 4759s 
3S593% 3595 3611s 
4O0S91# 441508 42034 
4514e 49768 4625+ 
4966e SO03*  SO4ce 
S3e0*# C37S*  S377s 
S70S# S770% S7?be 
616e# 6219%  6eele 
So2e 65:9#  E520% 
Clee 790i4# 70778 

7730 

6774 
39028 
SCS4+# 

3639% 
WoHoE 
Yelk 
S°60% 
$395 
S84is 
6239 
£714 
7714 

3935+ 
Soss+* 
blels 
70314 
39992 
S444e 
S145 



a
 

R
I
E
S
 

en
n:
 

3 
3 

e
9
c
1
Q
o
e
r
e
 

ow
n 

i
“
 

SI
RE

PN
 

RIT
ES 

Ris
iti

ste
r 

R 
P
i
 

s
e
r
e
 

w
e
e
 

J
 

2
9
 

: 
M
O
 

3
0
9
0
-
0
9
 

e
T
 eT
 

ea
e 

al 

DOe 
MACY]] 27° 1908) OF -OCT-76 14:14 PAGE ced Zia TLL: 
CROSS REFERENCE TABLE -- USER SYMBOLS 

SHa7e 8 864S7Oe) 6=6§eS3e 0 | —S3l4e)«=— SSe3e# = SS4e8 SST ze | SEES ©6 CET LEe® 0 El awe 0S TeE bevge 302 GaSHe | G7HC 
e744 
6745 
6738 
350S*# 363e# 4495S Sedcee S384e $785e S$eSc# Scbe# S$e7S+# FSece eEiiis 
659S8* 6741 67802 6784s 6804s 6808# 69848 6994# Tlotss Tlzse# 7547 

3638 2802+ 38268 3903 3936 40Cl® 4C88# 4148*e 4192# 4225*# 42924 
Sig3# S256# S$318# S443# SSé2e ss7s# §& 

7569 7S84 B64) 8682 69078 10141 
665° 6861 6865 6869 6873 76588 
32t8 3368 7031 
3545 38:7 3393 4080 4141 4215 42355 Sie4 5564 S612 

74i8# 7H3le 8 7475# 8 67HB7e 86 7EO4E 

# 392 3999 4976 4089 42212 
4762 4890 S0S7# 5058 oc73e 
5990 7049# 7050 7OSie  7CS2e 

3824 3842% 3843 333:# 3932 i 

e 
e# 7149 7153 7156 7304# 7308 

2 
5 

3 
4242 4295 4701% 702 4W717% = 4 
SeSo* Ses Sevls Seve 5315 S 
7ie7® 7128 7129% 7190 7131# 7 
73el 7331# 7332 7333% 73348 
4514 4635 S544 $705 £045 7) 
3373 4268 4331 6970 6985 6 

102e53# 10066# 10480# 10506# 10S08# 10534 . 
3004 3163 32le 3266 3361 3366 3457 3457 3837 3546 353°" 
3897 3326 2994 4081 4142 4186 4216 4356 4491 4691 4993 
S427 $503 SS65 S613 5748 5834 $982 60¢8 6245 S262 6379 
7819 7857 = 10203 

8363 BY4E 

3eSe 3308 6572 7768 



UNIBUS RKDG DRIVE CIAGNOSTIC§ PART 2  -MACYLI 27(1006) O7-OC7-7E 14:14 PAGE 225 SES 2224 
, CORBIC.PLL O7-927-7 13:80 CROSS REFERENCE TABLE -- USER SYMBOLS 
i : Ss ] « Calg ' SUBCLR cNCNS2 3801 3539-3848 )0=—ss38890s 3624) =—ss38E3)s3727 2S 37870203822 3899 2329 92, 4083 
; 414M 4188 4218 4358 4405 4566 4632 4693 4826 4997 Siz? 2233 eee 

s508 5565 S615 S671 c760—Cti‘i‘S®#3G620siCéisSSS4~=Cfs—«ié8O3Sti‘é‘=é7S)~=—siCS ISH OCOCEL920—Cié<“‘éE?QDCBNG 

| Sum OC 1456 eat e328 cgels chose bodes £034e 6035 6071% 62728 6973 $09:# 6092s 6:5:¢ feé % tw ed “Sa awe 

6152# 6188% 6199 61908 6208 6209 6268% b269* 6305+ 62064 6307+ E325*#  £22e¢ 
S38ee 6383% §433e 6434# 6489% 6490% P4Hl4¥# 74158 7H4le 7e4¥c@# 7H4SH 7H49e 87456 

Se noraee (sake GO3es Gace bbeos © bbeoe bose | 60d: Ge iS2e biede  GiSee GLaTe Eiges 1 “ 7808 # vf * 2 + } : i377 é! 
6203 70® $2712 6313 §314* 6315# 6325 326 «6 «3844 «= SBEs | bT7e BUSS 

ca sym 6 gy = 10C0 
Sak 961549 & 30e4# 3006 [032% 3099+ 6602 6885 6895 6905 6915 682 7783 

| 1gze 77% «8=6p7BiS 7939's 79S90Cts78S 7961 8525 9913 aces 8729 —s«g36E 
840 B460# 10:99 

SAREG  OOC176 14488 3032 8366 8495 8428 
Sul 8 =6©= 90000: le07e 
S400 = 000001 11978 1207 
SWO1 = 00000e 119s 1206 
SWOe = O00004 119S@ i208 

' $WO3 = 000910 1194@ 1204 
SeO4 = 000020 11338 §=1203 
SWOS = DOOO4C 11928 1202 

, SW36 = 000100 11918 1201 
a0? «= 909200 11908 1200 

1; $408 = 000400 11898 1:99 
SwoS = 001000 11888 1198 
Sul = gc009e le0bs 
SW:0 = 902906 Lie7s 
SWil = OO4000 118S¢ 
Sule = 019906 11858 10199 
Sw13 = 920990 1:84 7783 

| Swi4 = o40000 11838 7796 
Swif = 100900 11Bes 
See = 0000904 12958 
SW3 0s = 000010 12048 
Sus = 009029 lgt2s 
SaS = 000040 12028 
SwW& == 900190 12018 
SW7 Ss = 009096 12008 

, SWB = 000490 11998 . _. 
SuS_ = 003990 11988 6885 6895 6905 6915 768 779) 78:5 

El BOT 436 Ecos 255 6 74 79% # 3 69 W744 923752 «0 320ce = 2338 355i ves # 3255s * * * 337 3375 29¢ 238! 3s: 
Weeee gids «Suds | 5acs BScee «OSs SBS) | H3ige 3559e Ecce E552 Tete | ERS 
Weege §=6©4269% 4298e 4339c# 4373e Y4l2e Y4o9# Sd7ge  4SiSe® (45.9% 4S rre 6 6bobe | td 

ve, et Be ee ee Bet ime ES Ges Bas RD BE ' 198¢ de # r % # # 5526+ % 5 5c? 562 SE95% 

Ge Ge Oe ee Be BG ee GE Ge gt Get ge he 6240s 5 # “41e 7% * % 404% * 2 4% 5 + ee 
b50S* 6S52l* 67C2# 6716# 67728 6776 680c# 6818 68208 6946 gouge §=66959) 0=— BOSE 
6854 e856 6858 6960 6862 6864" .86  6968* 687 b972e 667 876% 8969 

; 697l¢ 6974s 6989 69668 6996 7006+ 7015* 7Ocle 70328 "375 rorge = *SRle «= POOF 
7147 7iS9e. 7ivis 7176 71888 71938 7eede T72é7% 7229 74lge TH25# TH"Ge P4HRle 

| 7eete «7b 720 TTiSe 77398 | 7749e «9878 
TEMP2 007430 18608 26278 2c7* 2bee 2667 3703# 37lee 372l# 496Ce Sedte S28ce S92te bles 



FOe 
UNIBUS RKOG DRIVE SIASNCSTIC CART Z| MALYLI 27.1906) O7-9C7-76 14:14 PAGE 226 SES 2225 
OORBIC.P12 | Sel F-"— Tg 8c CRISS SEFERENCE TABLE -- CSER SYMBOLS 

b233e «£3Ste «ESINe «OETT9e «OC TI7Be eps) «6 TBPbe 7p2Re «6 72E2 7719" «= 77H Re 
TEMP3 | OOT432 iseis | 3ez8e © SEE9 ne Sc ee oe : 

7434 labes 2bsce 3633387 a7OHe ar arlge gel rere | 3785 
MPS 007436 19639 3e34e «93625 49 3688s 35890 Db «9707 = a715e = S716 = 3784e «= 3725 Sue SHY 

S476 0 S4"@e# «= S506e §«=S538e §=—SEeS# «= 56978 
TERRI © e222 7351 07355 73620 7366 = 73808 «= 7385) 73392 
ek s! tone 354 Sea" . 
TIMING O31 7 78S) 3813, 386EC“‘(<ié‘éz LL: ©«OO3975 40S 422 2 HBS 4432S 4381 HSB 

4596 «4741795975167 0 S295) S351) = S534 = S693) 8733 
TIMUP = (001376 1749e 5855) 7423) 7433e «7435 7474s 7HBGe 74910 7619% = 76304 = 76368 
TIM, OOL4H2 ir7de S587le = S901 
TeMe 1444 i77is §§ee4* £906 
Tir 1446 im7ee 5897# = $911 
Tues 1450 17738 
TITLE 036224 3068 863105 = &5938 
TKVEC = o 12478 «= 8343" = 8344s 
TOCYL 001352 17368 93904" 3906 4 94193# 4197 4363% 4366 4569* 4614 5595+ 5519 5516 9523 

6539 S540 SSble 5567 5572 Sé07 5b63# S664  Sbbe* 5676 5678 SéSee 5699 
. 9969 9961 «= 9984 
v = 4 12488 

| TRAPPC 001334 17268 «78128 
FEAPVEs 009034 pee 3010s SOlls 785+ 

= 8 
TRIVEC= 900014 12418 
TRUERR 42122 3839-3948 «2S 42384714 = S070 S268 73458 

TSTRTN 037024 sei? 7B NBBE N97 GOB Gel? = S382 5782 B12 6243 63600 6524 = 87538 
e¢ 

sia wo ag 7ST, 613714 2139 31b} 
S710 16616 3693.3? 37718 

TéT11 917382 28958 
TéTle 021152 41848 
TET113 Gee410 43998 
TéT14 © 23722 4666 46898 
TETIS = O85534 4936 94978-49918 
TE116 «= e7152 Sc418 
S7i7 = 030146 s4258 
"Ste ©4070 3189 32108 
"St20 }9=— 930432 6431 5439s «S477, SSO 8 
"St2i 931706 S74b8 
"Stee 9 = 32292 6e328 
"S723 032706 6923 $9508 
cve4 933162 5976 495987 «S994 ~— ss Obs 

TET25 = 033674 6098 = s-b1438 
cT2E = B46 6215 62608 

Téte? 035120 b232 03778 
TS"3 © Q14€30 3259 33598 
TET4 = 15160 2389 8934558 
rsTé O15 232 3495 
cre =: 015450 3500 35358 

"§"7_ 01 5se2 3543 3557-3585 
YPOS = 104405 6561 82998 

= 1O440] 3072 463087 «0 3089S «3091 31068 «S346 = 322. 0390 3231 9 3260) 3289'S 3330) 453 477 
3485 3504 3526 3527 3730 3734 735 3777 3783 3784 3812 3865 3920 
3974 4015 412) Yell 4264 4327 4380 4583 4595 4740 4794 4814 4818 
4824 4904 4930 4911 4928 4941 S036 5166 $234 5350 5533 5632 $752 
5757 5763 §799 5802 5803 5804 5900 5903 $905 5908 5910 $913 S915 



| 

UNTBUS RkO& OR 
DCREIC Pil 

TYPERR 2647)! 
TYPOS = 104492 
TYPON = 1O44O4 
TYPCS = 104493 
TYPTIM S43004 
T.Re = 900001 

T.82 = 9993c2 

*.B3 = 999004 
Tl OCi419 
Tio OGitle 

Ti 9321420 
So AS11414 
rsoc 901416 
"5099 O014z2e 
rsoe0o 001424 

UFE = 090400 
JNLS 097352 
JNLOAD= CG? 
UNS = 040000 
UPE = 020000 
VELCAL O4250e2 
VV = 900100 
WOE = 040000 
WOCNT 091596 
WO 001466 
Woe CC1470 
WE = 904900 
WORD 001522 
WROATA= 000023 
WRHEAD= 000027 
WRL = 094000 
WRTCHK= 00003! 
WETSAT= 040000 
SAPTHO 001000 
GASTAT= sa¢ee8 
SATYC 945642 
SATY] O48616 
SATYS O4S624 
SATY4 045634 
SALTSB OO1134 
SERSE 001264 

AGNOSTIC PART 2 
-76 13:50 

5916 601 
6324 632 
7483 7563 
e084 817 
853 8540 

101 19156 
8015 idi4+ls 
8429 889b8 
8e9se 
3234 3232 
$901 5992 
18898 3860 
4545 4598 
5308 5345 
18908 3669 
4S45 4698 
5308 5345 
18918 6926 
17558 
17S6e8 8 3255 
4¥ge 4 496° 
61 6116 
6986 6996 
17598 8=644le 
17578 8 8=©63742 
17588 6400 
17608 4429 
17bie 3640 
4619 4S77 
566s S710 
13108 3312 
18208 3115s 
le78s% $770 
13358 
13188 
£387 74698 
13468 
13168 4098 
173948 9978 
17838  4060% 
17848 4061s 
13328 
1e0es 
1284s 3829 
leBbse 3804 
13498 
12878 4091 
13678 
1485 14918 
Beel 8236 
8192 81948 
81908 
8069 81918 
8021 81938 
i6e98 660% 
16998 31108 

GOe 
MACY1i 27(1006) O7-0C7-7E 14:14 PAGE 227 
CROSS REFERENCE TABLE -- USER SYMBGLS 

Buge ads 
seo 603s770R.SCiCi‘CTSC(‘é‘RSOCP7HSCOCP PBS 
eieys«gh)Ssi«iR72CUDRSCi«éik?CsCCMYT 
su4 0 gs49ts«éE gssp SSS = sBSES)=sBGES 

1OiS? «10166 10:35 «10179 «10184 30186 10:92 
10172 
3333 3481 44821 44907 6830 7788 7833 
ean? ssEgi2 ss 75698 
3679 «3965S 's«3988)= 40968053 G 4138 
3995 «4754S s4989)Ss«OS SSS SO3S = S091 
c364 Ss sSb2siSbNBSOCé 
3e-g,«3965.s«d3988 «Ss «3HCiCi‘tS CLG 
W960 WEG Ss789—isi‘éBOSsC(‘iti «CSE SSL 
5365 S602 S648 6922 

sees eid ER SESS 
(7850 eeea«SCBABS SOD pSu]: «= BER BRED 
7008 4«701S 7032 7078 «7718 sPPaDCPPHD 
4B2a «(S004 Ss«SS26—Ss7719 
veils Mose «SSH5 S70 GONG 61636280 
ugss $021 «S919—Ss 7147 _ 
4e 403805 «Ss «3830S s«3913 3939S 40S = «4092 
ue4d «70S sESSCSMG2 137) S259s«S921 
sey S980 BIE bbe 
S7o7e «50224 «-5929* 7702 

WISS 4304 ««N77L.—s«489G—Ss«S49.—Ss«S3227 
4100# 43068 4779" 4899* S14S*# 5329% 9975 
Wi01e 43078 4774s Sidge 83308 9975 

3938 4228 4704 S060 S258 SHHS S577 
3912 4203 ««4372—=«s«S25)—Ss« S684 
WISD 4297 ««N7B4H = ss«NBS1—Ss«dS 1380s 5320 

8419  BS7b 
3171 beb4# 6666s 

5623 

4229 
5549 

SES S226 

eee ; %4 = 
Sue Be36 
gesse iC:S: 

4443-4493 
5180 5229 

44434493 
5180 5289 

4473-4879 
5779 $842 
BSei 6971 

y258 4373 
sS7g0 S624 



~uIBUS BK OG OR INE. Ret ae Na Da 
ve ie. 

SERRTE 
SEPTTL 
SESC 

SETAEL 
' SETENS 
SFRTAL 

MACY 11 27° 1006 

~
 
o
 

: 
O
r
e
s
 

~,
 ot
al
 

w
r
e
n
 

r
o
r
 

Bo
e 

an
 

o & 
me
 
+S

 
f
u
r
 

“
N
y
~
r
U
 

Om
 
£
r
o
r
 

RR
 

0-
0 

92
 

G0
 

§ 
2 
G0

 
Ge

 
fo

 
Ga
ne
 

SR
SB
BS
BB
EB
ER
? 

BB
FF

e 
ra
nt
s 

Tr
 

HOe 
OP-OCT-76 14:14 PAGE 228 

CRCSS REFERENCE TABLE -- USER SYMBOLS 

3015 3016 

16478 16488 

3527 3734 373 
6096 bele2 bel 
8569 8630 10151 

6545 

8223 
8201 
65408 7428 7484 

7965 7987 8003% 

9965 9969 9972 

4¥8S4# SO0ee  50e0# 
6159 6214e  6217% 
B911% 6931 6935+ 



RACE ORIVE 
-Pll 

[2
] 

I
O
 on
 

-
 in 

Qg
Q 

0
-
0
 

2
b
 

< 
B
+
 

& 
2b
 
2
h
 

-0
 
o
-
o
o
 

o
t
o
 

f
u
r
u
r
u
r
o
r
o
r
u
n
e
-
e
-
~
-
 

a
p
t
e
t
 

et 
tt
 

BB
S 

ch
oo
s 

P
R
E
B
R
R
S
B
B
E
R
n
S
 
OE

S 

N 

+
 

p<
 
p
e
 

9r- 
CIAGNOSTIC PART 2 

oon 3 13: 8] 

at 

W
O
e
-
+
-
 
L
o
d
t
u
d
 

M
o
w
 

I 
(
I
O
I
 

o
t
 
w
h
 

Oe
 

Oo
 

ad
 

b
a
y
 
e
e
e
 

ol
e 
fe
sT
 

av
i 
ia

le
ar

ea
) 

ww
 

e
 

0
-
2
 
0
+
 

+
 
p
=
 
o
>
 

+
 

CE
 

O-
- 

> 
+ 
b
s
 

rv
s 

on
 

oe
 

9193 
8589 
8120 

1497 

MACY11 27(1006) 

8221 
8120 

7973 
8443 

Br80 
77H 
6936 

16598 

8230# 

7975% 
8463 

Bost 
7963# 
7686 

8481 

10e 
O7-OCT-7E 14:14 PAGE 229 

CROSS REFERENCE TABLE -- USER SYMBOLS 

BE388 

7986 
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e552 

8630 

7984 7986 
7820 7363 7980# 7386 

7978 8018 8064 

le 6433 647Se 6477 
Pd 7556 87868 

3346 S4468 3448 34888 
41778 8694179 43868 4398 
S484 57368 5738 58088 
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SRODEC= saenee L 8907 
SROLIN ON7242 85178 8905 
SRDOCT O47562 85918 8906 
SRDS? = 090020 e508 

OS05Ce gaSee 8908 
SRTNAO 036162 E5728 
SROA = aeeeee U 9909 
SSAVRE OSO444 8368 290? 

BPD 060236 erue 
SSCOPE 044430 3096 «79378 
SSETUP= 900137 Bg45e «3005 «= «3006:«S/s3008«S/s«s3010Sss3012 «S304 «= «3015S «3016 S308 «= 6549S gS97 = 783g 

Soo2 «eB «Ss«BO36SC«B3G4 «= «B369Sss«B370Ss«BYDGSC«éRS7G 
SSTUP = 17777? 29456 
SSUPRS OS0272 3525 3733 «97562 «97614 87598 
SSVLAD 044636 7348 «79778 
S5vPc = OOCO44 14698 1474 
SSWR = 167400 yee 4114 1942p digd ee 142g L124 11p5142bAbHB bug BED 

i 16 3018 3019 3162 321] 3369 3456 3496 3636 3586 3772 3836 
wigs 4400 HesG 4992 Beye Bue) bee Bra base BL bter Babee 
63 65 665) 6865 6571 6573 7929 7930 7931 7932 7933 7939 7951 
7953 7954 7957 7958 7959 7966 7967 7968 7980 7983 7986 7993 7994 

SSWRES 002232 16718 3039 
$SWRMK= 900000 1126 lle? 7933 7934 7985 
STESTN 901214 ibbea iBoee" 7978 9965 9968 9969 9972 9975 9978 9981 9984 9987 9990 

_ STIMES 001174 16488 3015* 3162% 3211# 3360 3456% 3496% 3536% 3S36# 3772% 32896% 418S* 4400 
4650% 4992% Setee S4ob# S50e# S747e S833 S951* 6027% 6144 6261% 6378 6550 

STKB OO 146 1635@ 8324 3345 8356 8381 8309 8436 
STKCNT O4E212 B3eS5e 8340# 8370 8387 8501 8503 
STKINT O46322 23982 83408 8361 8422 
STKQEN= O463e1 83298 8395 85 
STKGIN O46314 B2eb8 B341e 8342 8393%  8394% 8395 8397% 
STKQOU O46316 83278 834e# 8504 esos*  8S06 8508 
$TKQSR 046320 83288 8341 8397 8508 
$TKS 001144 16348 8324 6346# 8377 8379 8385* 8407 B423% 8433 S44S# g46s# 
STKSRV 046372 8343 83568 
STMPO 86001160 lo4ee S800% S5901% S906# S911* 6060 6062 6177# 6279 6294% 6296 7555 7557% 

. 7558% 7559 7610% 7ble 
STMP1 O0116e 16438 6061# 6063 6065 6066# 6071 6079 6178* 6180 6i8e# 6183 6188 6196 

| 6295* 6297 6299 6300% 6305 6313 7594# =§=7601 7bil% 
$TMP2 46 001164 16448 §=66073 6081 6190 6198 6307 6315 
$TMP3 601166 16458 
STMPY §=001170 LE468 
STMPE = =©00117e 16478 6877% 6931 6935 
$°N == 000036 $100 1114 3139 3151 3i628 3189 31% Sells 3259 3344 3369% 3389 S446 

34568 3458 3459 3488 34968 3500 3529 35368 3543 3557 362 35868 3693 
3729 3761 37728 3885 38968 4177 41858 4386 44008 4666 4669 46908 4936 
4978 4981 49928 S225 Se4e# 5407 S4cbs | 5421 S439 S477 5482 55028 5736 
$7478 S808 58338 5923 593¢ papae S97 5987 5994 6017 60278 6098 $134 
61448 6215 6251 62618 6332 7 63788 

STNPWR O0f01S2 8689 8690 87108 
STPE 001152 16378 8109% 8120 
STPFLG 001157 16418 8058 8120 
STFS 001150 16368 8107 8120 
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TSTNM pod A Be 16148 3459s 
TTYIN (476 8515 gS20 

$T Ss SeSEES 8900 
STYPDS O4S372 8i3ce 8899 
STYPE QO45110 BCS8e 8218 
STYPEC O4S32e2 sos 8995 
STYPEX O453 8113 8115 
ST YPOC 046110 S2e74e 8896 

. 046 124 8273 82768 
S’YPOS O46064 82698 8897 
SUNIT OOlee22 1665e 3060 
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Bees 53 
SUNTTM 001010 14268 
§.SWR 001234 16728 
SVECT1 O032e60 16978 
SVECTe O0l2ebe 16988 
SXTSTR 944442 7Hese 
§S$GET4= 000000 65658 
SOFT 046307 ge 70 74s 
S4OCHT= xeeene 3 1S 
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18188 3003 
82398 8324 

lO2el7e 10362 
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6218 
P83 
S468 

6335 6499 7727 

ep SMe ARE 
5690 646 

5392 srrs 6119 

5382 5388 5391 
5528 5532 S547 
626 5631 5635 

4079 414) 4215 
3448 34888 3490 
46698 4671 49818 
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POP leSO# 981? 8233 8234 8619 881s g8s7 
PUSH leSOs 8132 8194 8196 8217 8593 8786 8837 
QKSEEK i888 3740 4513 4634 5543 5704 
QkSRT 1$388 7709 
RCOATA 1875@ 4003 
RDHOR 18488 4574 
REPORT j2S08 
SCOPE 1145@ 3161 32e10 3359 34SS 3495 3835 3585 3771 3895 4184 4399 4689 4991 5241 
SE-PRI oAes Saat S746 5832 £950 6026 6143 6260 6377 6542 6548 

cer TRe Ce bee 8837 88938 88939 8901 8903 g904 gg0S 890& §907 8908 89093 
i e 

| SkIP $2508 3139 3189 3259 3389 3500 3543 3557 3693 3729 4666 4936 497 5431 5439 
S477 5323 S976 $987 $994 £098 6215 6332 

SKTIM 1$9e8 6030 6147 6264 
SASH 12508 

| SPACE 12598 
STARS leSOe8 1467 1478 1480 1487 1607 1654 1657 3151 3160 3196 32093 3344 3358 3446 

| 3454 3486 3494 3529 3534 3562 3584 3761 3770 3885 3894 4177 4183 4386 4398 
4669 4689 4981 4990 S225 5240 5407 Suey S4ge2 5500 5736 $745 5808 5831 §932 
6949 6317 6025 6134 6142 62S1 6259 6367 6376 6534 7925 7989 8043 8122 8189 

1pa48 8323 £400 8415 8486 8510 8579 8632 8671 8733 8751 8774 8821 8866 10131 
( 

SWRSYU 12508 302c8 
RMT. 88878 

' TYPBIN 12508 
| TYPDEC e508 6569 
TYPNAM 12508 
TYPNUM 12508 
TYPOCS 12508 3232 3290 3331 3479 4819 4905 6828 7786 7831 
TYPCCT 12508 84228 
TYPTXT 12598 
WOATA 15688 #3828 3937 4227 4703 5059 5257 
WRCHK 15838 4090 HeI9E 4763 6135 $319 
WRHOR 15428 3803 391i 4202 4371 S524 5683 

 $SCMRE 16058 
agent 1605 1642 1643 1644 164S 1646 1647 

' §SNEWT 12508 3:5) 3196 3344 3446 3488 3529 3562 3761 3885 4177 4386 4669 4981 S225 
' S497 S462 6736 S808 5932 6017 6134 6251 6367 
Hae tat the 8895 8897 8896 8899 8901 8903 8904 8905 8906 89307 8308 §s093 

SSSKIP) 12598 = 3:39 3189 32593 3389 3500 3543 3557 3693 3729 4666 4936 4978 5431 5439 
5477 5922 covet 5987 5994 £098 6215 6332 

-EGUAT 10998 11490 

SWRHI 10638 1115 
cURL «= 10998 11278 
SCT] 10998 = 14E5 
SAPTE = 16558 
SAPTH 10998 = 1476 
SAPTy 10948 8187 
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SCAT 10998 861440 ‘ 
ScemTA §=610998 = 1608 

“$TYPE «61099g 496 B04 
-$STYPO 10998 © ga44 

. PBS. 067320 ogo 

. ERRORS DETECTED: 0 HARD 2 SOFT 
DEFAULT SLOBAL.S GENERATED: 0 

NZR6IC, DZREIC.SEQ/SOL/NL:MD/EQ: SDC/CRF/NL: TOC/DOC=DZRBIC.P11 
RUN-TIME: 80 89 9 SECONDS 
RUN-TIME RATIS: 248/172=1.4 
CORE USED: 32K (63 PAGES 

DOCUMENT PAGES: 233 
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