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IDENTIFICATION 

PRODUCT CODE: MAINDEC-11-DZ2R6J-D-0 

PRODUCT NAME: UNIBUS RKO& DISK DRIVE DIAGNOSTIC: PART 32 

DATE: JANUARY 1977 

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 
LICENSE 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) 1976,1977 BY DIGITAL EQUIPMENT CORPORATION 
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TABLE OF CONTENTS 

1.0 ABSTRACT 

2.0 REQUIREMENTS 

2.1 HARDWARE 
2.2 PRELIMINARY TESTING AND PROGRAMS 

3.C PROGRAM CONSIDERATIONS 

3.1 PDP-11 FAMILY COMPATIBILITY 
3.2 XXxpP 
3.3 ACT/APT 
3.3.1 APT ETABLE DEFINITIONS 
3.4 DUAL ACCESS 
3.5 MEMORY MANAGEMENT 
3-6 PARITY CHECK ENABLED 
3. BAD SEC 
3.8 EXECUTION TIME 
3.9 FALLT ISOLATION 
3.10 ERROR CORRECTION & FAILURE RATE ANALYSIS 
3.11 DEFAULT UNIBUS ADDRESSES & VECTORS 

4.0 OPERATING PROCEDURE & CONTROL FUNCTIONS 

41 PROGRAM L 
4.2 CT ORTING. “boc 
4.3 C Fa Ore ISTERS 
44 S SNITCH REGISTER 
4-8 INPUT DIALOGUE 

4:8 HAL TING Ba ERS cRaN 

5.0 DRIVE DIAGNOSTIC FUNCTIONAL DESCRIPTION 

5.1 GENERAL 
5.2 TEST DESCRIPTIONS 

6.0 ERROR REPORTING 

6.1 ERROR NTERPRE TATION 
6.2 INTOUT EXAMPLE 

ABSTRACT 

S PROGRAM PERFORMS PART 3 OF THE DRIVE DIAGNOSTICS TO 

ThSURE thet 7 re PLSk 15, GAPRBL FOF PROPERLY PERFORMING 

ERROR DETECTION LOGIC IS CHECKED BY MANUAL & SOFTWARE ERROR FORCING. 

AFTER A SUCCESSFUL RUN (WITH NO ERRORS) OF snts PART, 
PRECEEDED BY THE SUCCESSFUL RUN OF PARTS 1 
IT CAN BE ASSERTED THAT THE RKOG DRIVE BILL * eK SUCCESSFULLY 

SEQ O0C0e 
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2.0 

e.1 

2.2 

3.0 

3.1 

3.2 

IN THE STAND-ALONE MODE. SYSTEMS INTERACTION, & ERROR RATE 
ANALYSIS ARE LEFT TO OTHER PROGRAMS. 

TING RARCHY APPROACH START WITH BRETE COR TC TEES AND PROCEEDING THRU DYNAMTC TESTING’ THE 
TESTS WILL BE KEPT SMALL TO FACILITATE SCOPING LOOPS. 

£E#EECAUT I ONGH RHE 

HALTING THIS PROGRAM ANYWHERE BUT AT THE END OF A PASS, 
MA HER ene ROPERS IN THE DISK CARTRIDGE IN AN 

REQUIREMENTS 

HARDWARE 

THE FOLLOWING HARDWARE IS REQUIRED TO RUN THE DISK DIAGNOSTIC: 

POP-11 
CONSOLE TELETYPE 
16K MEMORY 
KW1l- KW11-P CLOCK 
RKO& UNIBUS CONTROLLER (RK611) 
1 TO 8 RKOG DRIVES 

NOTES: 1. IF NEITHER KWI1-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. 

PRELIMINARY TESTING & PROGRAMS 

ERE BKoh1 OD Ta ERE cet RB RIRGNOR TICS, Cab PARTS) SHOULD FIRST RUN SUCCESSFU 

PROGRAM CONSIDERATIONS 

POP-11 FAMILY COMPATIBILITY 

THIS PROGRAM CAN BE USED BY THE POP-11/04,05, 10,20, 
34,35,40,45,50, & 70. . 

T IS COMPATABLE WITH THE LSI-11 INSTRUCTION SET AND CAN TEST 
HE RKOG ONLY IF THE DRIVE CONTROLLER FOR THE LSI-11 IS 

DESIGNED TO BE DIAGNOSTICALLY COMPATABLE WITH THE RK611. 

XXDP 
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3.3 

3.3.1 

THIS PROGRAM SHOULD NOT BE CHAINED BY XXOP. 

CHAIN MODE OPERATION (MONITOR) 

BY DEFINITION, ANY PROGRAM THAT REQUIRES 
OPERATOR INTERVENTION SHOULD NOT BE CHAINED. 

DUMP “ODE OPERATION (MANUAL ) 

1. INPUT DIALOGUE IF STARTED FROM e220. 
2. 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. 

ACT/APT 

THIS PROGRAM IS ACT COMPATIBLE. 
HOWEVER, IT SHOULD NOT BE RUN IN THE AUTO MODE. 

AUTOMATIC MODE (MONITOR) 

BY DEFINITION, ANY PROGRAM THAT REQUIRES 
OPERATOR INTERVENTION SHOULD NOT BE 
RUN IN THE AUTO MODE. 

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

APT cTrBLE DEFINITIONS 

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

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

2. ENVIRONMENT MODE: 
BIT 7 =1 FOB E OBER SIZING 

= 0 PRO OOES SIZING 
BIT 6 = 1 SPOOL MESSAGES TO APT IF SCRIPT MODE 

= 0 DON'T SPOOL TO APT 
BITS =1 SUPPRESS CONSOLE OUTPUT 

= 0 ALLOW CONSOLE OUTPUT 
BITS 4-0 NOT USED 

;; SHITCH J (SOFT SWITCH REGISTER) 
F ENVIRONMENT MODE BIT 7 (SIZING BIT) IS SET TO 1, 

OF The’ HERGHIARE CONSCEE SUT TCH REGTSTER. ’ REGARDLESS 
OF wich Oe te cere BP BITS DEFINED IN SECTIONS 
4.38 4.4 (SWITCH REGISTER OPTIONS) MAY USED 
WHEN RUNNING IN STANDALONE MODE. IN APT SCRIPT MODE, 
HOWEVER, BIT 14 (LOOP ON TEST) MUST ALWAYS BE SET 

SEQ OCO4 
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3.4 

3.5 

3.6 

To 0. 

4. SWITCH 2 (USER SWITCH REGISTER) 
NOT USED 

S. CPU OPTIONS: 
NOT USED 

&. 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: 
USED WHEN ENVIRONMENT MODE BIT 7 = 1. DEFAULT = 5 

9. INTERRUPT VECTOR 2: 
NOT USED 

1C. BUS PRIORITY e: 
NCT USED 

11. BASE AOORESS: 
USED WHEN ENVIRONMENT MODE BIT 7 = 1. DEFAULT = 177440 

le. DEVICE MAP: 
USED WHEN ENVIRONMENT MODE BIT 7 = 1. EACH BIT 
SET TO_1 IN BITS 0-7 WILL SELECT THE CORRESPONDING 
ORIVE TO BE TESTED. BITS 8-15 ARE NOT USED. 

13. CONTROLLER DESCRIPTOR WORDS: 
NOT USED 

14. DEVICE DESCRIPTOR CODES (IN WORDS): 
NCT USED 

QUAL ACCESS 

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

DUAL ACCESS TESTS WILL BE INCCRPORATED 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 SYSTEN, 
THE PROGRAM WILL RUN WITH MEMORY CHECK ENABLED. 

SEQ OCOS 
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3.7 

3.8 

3.9 

3.10 

4.0 

4.1 

BAD SECTOR 

THE PROGRAM WIL coe ane DATA ERRORS WITH THE BAD SECTOR 
INFORMATION CONTAINED ON CYLINOER 410, HEAD 2. PRINTOUTS 
OF DATA ERRORS DUE TO BAD SECTORS/TRACKS WILL BE MASKED OUT. 

EXECUTION TIME 

TOTAL TIME: APPROX S MINUTES TO DO ALL THE TESTS 
(BASED ON THE POP 11/50) 

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 & VECTORS 

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

LOCATION DEFAULT CONTENTS 

RKO& BUS ROORESS 1264 177440 
CONTROLLER INTERRUPT VECTOR 1334 210 
CONTROLLER PRIORITY 1336 240 
P-CLOCK STATUS REG 1340 172540 
P-CLOCK SET BUFFER 134e 172S4e 
P-CLOCK RERO BUFFER 1344 172544 
L-CLOCK STATUS REG i346 177546 
L-CLOCK INTERRUPT VECTOR 1380 100 
P-CLOCK_ INTERRUPT VECTOR 13S2 104 
TTY KB STATUS REG L144 177560 
TTY KB BUFFER 1146 177562 
TTY PRINTER STATUS REG 1150 177564 
TTY PRINTER BUFFER 1152 177566 

OPERATING PROCEDURE 8 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. 

SEQ 0006 
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4.1.4 

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 ’LORD’ CONDITION & WITH THE 
APPROPRIATE PORT SELECTED 8 WRITE LOCK DISABLED. ORIVES 
NOT TO BE TESTED MUST HAVE BOTH PORTS DESELECTED. 

NOTE: THE DRIVE WILL NOT RESPOND TO THE ’START SPINOLE' 
commen IF THE RUN/STOP SWITCH IS IN THE ’STOP’ 

PRESS ’START’ 

THE PROGRAM WILL IDENTIFY ITSELF AND WILL BEGIN 
bun OGLE aire THE OPERATOR TO DETERMINE DRIVES 16 BE TESTED 

THE PROGRAM BEGINS TESTING ONLY THOSE DRIVES SPECIFIED BY 
THE INPUT DIALOGUE. IF A SPECIFIED DRIVE CANNOT BE FOUND BY 

Wes NOT AVAILAGLE. THEN BecTRING ee Pie LOMEST NUMER CAL 
IVE AND PROCEEDING IN SEQUENTIA ALL VALID DRIVES 

WILL TESTED. One PASS THROUGH He TEST T SEQUENCE WILL BE 
PERF EACH FORE SOV Ine THE NEXT DRIVE 
IN SOURCE 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 TO DEFAULT THE BUSS 
ADDRESS & THE CONTROLLER INTERRUPT VECTOR 
& TEST ALL ORIVES IN THE "DRIVE PRESENT’ 
CONDITION. 

NOTE: THE DRIVE PRESZNT CONDITION IS: 
a: HEADS MANUALLY LOADED 

CORRECT PORT SELECTED 

5: BRITE MER RETEAon on 
LOCATION 220 - STARTING ADDRESS TO INPUT TESTING PARAMETERS 

CONT NENTERRUPY VECTOR INBUTTED ONLY ON 
1ST PASS. 

IMPORTANT: FOR VARIATIONS OF THE ABOVE, SEE XXDP, ACT/APT 

SEQ 0007 
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4.3 

4.3.1 

4.3.2 

4.3.5 

4.3.6 

CONSIDERATIONS IN SECTIONS 3.2 8 3.3. 

SWITCH REGISTER 

THE SWITCHES ARE USED TO PROVIDE CONTROL FUNCTIONS. 

SWITCH FUNCTION 

tape on est reas, TYPEOUT 

5 

3 
2 BYPASS DRIVE AFTER 20 ERRORS 
I INHIBIT ITERATION 
0 BELL ON ERROR 
9 LOOP ON ERROR 

SW<15> 

THE PROGRAM HALTS ON ENCOUNTERING RN ERROR AFTER TYPING OUT 
THE ERROR MESSAGE AND PERTINENT INFORMATIO 
PRESSING “CONTINUE” CONTINUES NORMAL OPERATION OF THE PROGRAM. 

SW« 14> 

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

WITH SW1S. 

SWO13> 

THIS SWITCH JNHIBITS ALL ERROR MESSAG NORMALLY USED WHEN 
AaB TAG ON eet (Swi4) OR LO Rh aH FRAOR (SW9). 

3W< 12> 

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

SW< 11> 

EACH TEST WILL BE EXECUTED ONLY ONCE. NORMALLY AFTER THE 

FUR GALLY 80, eeCH ty RENE CA 13 eRe ON Pea aie FRHIBITS 
ITERATIONS, 56 at QUICK PASSES CAN BE MADE. 

SWis 10> 

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

SEG OCO8 
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4.3.7 

4.4 

4.5 

4.5.1 

SW< 09) 

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

*SOFTWARE’ SWITCH REGISTER 

FT ae On a a PROCESSOR (I.E. AN 11/04 OR 11/34) 
te PROGRAM ILL SOPTERRINE HE HAROWARE SWITCH REGISTER IS 
NOT PRESENT AND WILL USE A 1 OFTWARE. SWITCH REGISTER. THE 
cPfrincs oF Tre “sort iprer 5 ocr en ee AT ip LORE 176 (8). THE 

A KEYBOARD ROUTINE WHICH 1s. aera BY TYPING A CONTROL Ge G’. 
THE PROGRAM WILL eee I "CONTROL G’ AT ANY TIME EXCEPT WHEN 
THE PROGRAM IS AT A HIGHER PRIORITY procesai AN RKO& INTERRUPT. 
THE 'SOFT SWITCH VALUES ARE EN AN OCTAL NUMBER 
IN RESPONSE To i PROMPT FROM aoe RETRY ROUTINE: 

SWR = NNNNNN NEW = 

EACH TIME SWITCH SETTING ARE ENTERED, THE ENTIRE SWITCH REGISTER 
IMAGE MUST BE ENTERED. LEADING Ze ZEROS ARE NOT REQUIRED. 
"RUBOUT’ AND CONTROL U’ FUNCTIONS MAY BE USED TO CORRECT TYPING 
ERRORS DURING SWITCH ENTRY. 

ON PROCESSORS WITH HAROWARE SWITCH REGISTERS, THE ’SOFTWARE’ 
SWITCH REGISTER MAY BE USFD. IF THE PROGRAM FINDS ALL 16 SWITCHES 
IN THE UP’ POSITION, ALL SWITCH REGISTER REFERENCES WILL BE 
TO THE 'SOFTWARE’ REGISTER ANDO THE PROCEDURES DESCRIBED ABOVE 
MUST BE FOLLOWED. 

INPUT DIALOGUE 

ree DIAL OGLE oe Lt FeO DONE INTERACTIVELY. THE PROGRAM WILL 
PARANE TE CONSOLE TYPEOUT. THE PARAMETER MAY 

TEN BANTER OSSSPeCH IED BO OR ALONE TEESE 
BE ECHOED BACK FOLLOWED BY “?". THE PROPER RESPONSE MAY 
HEN BE ENTERED. 

IMPORTANT: FOR VARIATIONS OF THE ABOVE, SEE xxDP, ACT/APT 
COMSIDERATIONS IN SECTIONS 3.2 8 3.4 

DRIVE SELECTION 

THE REQUEST WILL BE: 

DRIVES TO BE TESTED: 

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

THE OPERATOR CAN ALSO TYPE IN THE SPECIFIC OR I 
TO BE TESTED, SEPARATED BY COMMAS & TERMINATED 
RETURN. 

VE NUMBERS 
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 8 3.3. 

4.5.2 BUS RODRESS 

THE REQUEST WILL BE: 

TYPE IN BUSS ADDRESS IF NOT 177440 

THE DEFAULT IS A CARRIAGE RETURN 

4.5.3 CONTROLLER INTERRUPT VECTOR 

THE REQUEST WILL BE: 

TYPE IN CONTROLLER INTERRUPT VECTOR IF NOT 210 

THE DEFAULT IS A CARRIAGE RETURN. 

4.5.4 EXAMPLE OF PROGRAM DIALOGUE 

THE EXAMPLE SHOWN IS FOR A PROGRAM STARTED AT ADDRESS 220. 
ALL OPERATOR RESPONSES ARE UNDERLINED. 

UN TEU ne ORIVE DIAGNOSTIC 

MAINDEC-11-DZR6J-D-PB 

ORIVES TO BE TESTED: 1,3<CR> 

TYPE IN BUSS ADORESS IF NOT 177440 <CR> 

TYPE IN CONTROLLER INTERRUPT VECTOR IF NOT 210 <CR> 

WILL TEST ORIVES: 

DRIVE 1 

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

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

UNTBUS fixe DRIVE DIAGNOSTIC 

MAINDEC-11-DZR6J-0-PB 

WILL TEST DRIVES: 

i 
DRIVE O 

CARYRIDGE SERIAL NO” NO. BBB 

DRIVE 1 

DRIVE SERIAL NO. CCC 
CARTRIOGE SERIAL NO. DOD 

ENO PASS #1 

HILL TEST ORIVES: 

I 

DRIVE 0 
ORIVE 1 
END PASS 8 2 

(ETC) 

THE RUREER OF PASSES 15 DETERHINED BY ACT/APT/xxOP 
IMPORTANT: FOR VARIATIONS OF THE ABOVE, SEE XX0P, ACT/APT 

CONSIDERATIONS IN SECTIONS 3.2 8 3.3. 

4.7 HALTING THE PROGRAM 

THE PROGRAM PROVIDES A METHOD OF HALTING ITSELF SUCH THAT 
THE CARTRIOGE ANO/OR DRIVE IS NOT LEFT IN ON UNDETERMINED 
STATE; IE: HEAOS UNLOADED OR INVALIO FORMAT. 

TO PROPERLY HALT, TYPE CONTROL-C (fC) ON THE CONSOLE. 

IF HEADS ARE LOADED & FORMPTTING IS VALID, 
THE PROGRAM WILL: 
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Fie “CPU HALTED” 
THE PROGRAM 

F HEADS ARE NOT LOADED AND/OR FORMATTING IS INVALID, 
HE PROGRAM WILL: 

1. 
2. 
J. 

I 
T 

1. Sea a 
sh T_PENDING, PLEASE WAIT’ 

y 
5 

oe 
O
R
R
 oR 

NPE i: re THat HAT {OADS HEADS AND/OR FORMATS 
HE INVALTO CYLINDE 

TYPE *CPU HALTED’ 
HALT THE PROGRAM 

NOTES: 
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XAMPLE IS FOR us AOR rr 1 RING BIE 
621 MODE VIB a XP, ecr.eeT; IT WILL FIRST LOAD HEAC 
BSS taal 0 THE a Oi REO, THEN TT MILE ae 
p24 CALLED IN. 
e356 THE TYPEQUTS WILL BE “ABORT PENDING - PLEASE WAIT" 
627 $ “PROGRAM ABORT ING" 
629 2. OPERATING THE 'CONTINUE’ SWITCH ON THE CPU CONSOLE WILL RETURN THE 
630 PROGRAM TO TEST 1 WHERE TESTING WILL BEGIN WITH THE 1°ST DRIVE AGAIN. 
bse 5.0 DRIVE DIAGNOSTIC FUNCTIONAL DESCRIPTION 
es S.1 GENERAL 
63 OPERATOR INTERVENTION TESTS 
638 ' THESE TESTS CHECK OUT ALL THE DRIVE INTERLOCKS, FRONT PANEL 
639 SWITCHES AND LIGHTS. 
B41 THE OPERATOR IS INSTRUCTED TO PERFORM A TEST 
be AND TYPE A SPACE WHEN FINISHED. 
a Sagat NTION TEST i, a , HOP 
ee Bree RO OF EARN TEST. TRUCTED BY THE TYPEOUT. 

- | Le EE e bust Eee Be 
e Tests ROPES RONAN eT 
657 S.e2 TEST DESCRIPTIONS 
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fog 
§60 RESGRERGK ERE MGR RERRSE ARRAS ERAS RERERSSSEREE RRR REESE REE ERES 

661 BASIC CONTROLLER TESTS, SIZING & SETUP 
pes erPTTT TTT TTTTT TTT TTT TT TTT TTT IT iit t ttt 

eee 
bbb TEST 1 REFERENCE ALL CONTROLLER REGISTERS 

668 THIS TEST VERIFIES THAT ALL THE CONTROLLER REGISTERS 
659 CAN BE ACCESSED. THE INABILITY TO BE ACCESSED WILL 
670 RESULT IN A TIMEOUT TRAP WITH AN ERROR MESSAGE. ANY 
671 ERROR IN THIS TEST WILL RESULT IN ABORTING ALL OTHER 
be TESTS ANO JUMPING TO "END OF PASS’ 

674 
675 TEST 2 SIZE THE BUSS 

677 THIS TEST IS ENTERED ONLY IF ‘DRIVE SELECTION’ IS DEFAULTED 
678 EITHER BY RUNNING IN THE AUTO MODE OR A 200 START IN THE 
679 MANUAL MODE . 
680 EVERY ORIVE FROM O THRU 7 IS ADDRESSED. 
681 CON ERROR (CERR) IS EXAMINED AND IF NOT SET, THE 
682 DRIVE WILL Be TESTED. IF SET, THE PROGRAM WILL BYPASS 
683 TESTING THAT DRIVE ONLY IF THE ERROR WAS A RESULT OF 

68S MOS, UFE OR BEING SET: OR BOTH NED & DRA RESET IN- 
Be DICATING THE OTHER PORT IS ACCESSED. 

688 
bes TEST 3. VERIFY OPERATOR DRIVE SELECTIONS 

691 THIS Test IS ENTERED ONLY IF DRIVE SELECTION IS NOT 
692 DEFAULTED. EVERY DRIVE FROM 0 TO 7 IS ADORESSED 8 
693 CONTROLLER ERROR (CERR) IS EXAMINED. IF NOT SET, THE 
694 PROGRAM WILL ASSUME THE ORIVE IS PRESENT. IT WILL THEN CHECK 
69S TO SEE THAT THE DRIVE WAS INPUTTED FOR TESTING. IF NOT, IT WILL 
696 ERROR. IF CERR WAS SET. THAT DRIVE WILL BE BYPASSED 
697 ONLY IF THE ERROR WAS A RESULT OF MOS OR UFE SET OR BOTH 
698 NED & DRA RESET (WRONG PORT). IF CERR IS A RESULT OF 
699 NED ONLY. IT IS CHECKED AGAINT THE INPUTTED INFOR TO 
700 VERIFY If WAS NOT SPECIFIED. 

702 
703 TEST 4 FINO NEXT DRIVE TO BE TESTED 

705 THIS TEST FINOS THE NEXT DRIVE PRESENT & PUTS THAT 
706 ADORESS IN ’DRVAD’. 
707 THROUGHOUT THE FOLLOWING TESTS, THE DRIVE TESTED IS 
708 THE DRIVE WHOSE ADDRESS IS IN 'ORVAD’. 

710 
ay TEST 5 PRINT ORIVE SERIAL NUMBER 

713 THIS TEST READS & PRINTS THE ORIVE SERIAL &# FROM MSG A, WORD 11 
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IN DECIMAL & IS PERFORMED ON THE 1ST PASS ONLY 

SET VV WITH PACK COMMAND 

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

UNLOAD ORIVE TO BE TESTED 

THIS TEST UNLOADS THE DRIVE TO BE TESTED NEXT 
WAITS FOR ATTN & VERIFIES IT CAME FROM THE CORRECT DRIVE. 

95 ME BSE HE HE HEH SEH HE SE SE SE HH aE ERE E RE REE ES 
OPERATOR INTERVENTION TESTS 
3-3-3633 SE SE 4 9 0 0 SE a 9 i 9 aa A a a a a a a 

TEST 10 INTERLOCKS TESTS 

TEST 11 

TEST le 

TEST 13 

THIS TEST VERIFIES THAT THE DOOR & CARTRIDGE STATUS BITS 
AE OEE ING PROPERLY TN eS eAGe 80 & THAT THE REMOVAL 
OF THE CARTRIDGE CLEARS VOL VALID 
IT BATH VERIFIES ALL REMAINING STATUS BITS OF 
We SanGE 8 BB. WORDS 0 8 i. 
TH ST_ALSO CHECKS THAT THE SPINOLE CANNOT BE STARTED 

IS OPEN OR THE CARTRIDGE IS REMOVED. WHEN THE DOOR 
IT ALSO VERIFIES THAT LOSS OF VOLUME VALID RESETS SACK WHICH 
ASSERTS NON EXISTENT ORIVE IN RKCS2 

UNIT SELECT PLUG TEST 

THIS TEST VERIFIES THAT WHEN THE UNIT SELECT PLUG wie PULLED 
OUT, THE QUAL LOGIC RESETS ATTN & VOLUME VALID 
THE ORIVE DECSEL CTS & NON EXISTENT DRIVE Ae ea 

THE SPE RATOR 

LUG COOE NUMBER A INSERTED. 
THIS PORTION OF THE TEST IS TERMINATED AT ANY TIME BY A CONTROL-C 

PORT SELECTION TESTS 

THE OPERATOR IS ASKED TO SWITCH TO THE WRONG PORT 
& THEN DESELECT BOTH PORTS. 
IN BOTH CASES, NON EXISTENT DRIVE SHOULD ASSERT IN RKCS2 

AC LOW DETECTION PART 1 

A PRELIMINARY AC LOW TEST IS PERFORMED HERE WHILE HEADS ARE UNLOADED. 
BATTERY RETRACT WILL BE TESTED LATER. 
ACLO CANNOT BE TESTED DIRECTLY SINCE IT REQUIRES 
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TEST 14 

TEST 15 

TEST 16 

TEST 17 

TEST 20 

TEST 21 
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SECTOR PULSES, I.E. HEADS LOADED. 
THEREFORE THE INDICATOR CHECKED IS NON-EXISTENT 
Deive ft (NE , ASSERT ING IN RKCSe AS A RESULT OF OCLO. 

UP, VOLUME VALID IS CHECKED TO BE CLEARED. 

CHECK NXF LOGIC 

THIS TEST VERIFIES NON-EXECUTABLE FUNCTION (NXF) IS DETECTED 
AS A RESULT OF DOING A SEEK WITH VOLUME VALID RESET. 

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 INFOR wee IS WRITTEN BY THE 
FACTORY DURING MANF. ALL BAD SECTOR INFOR (BSE) WILL BE STORED 
AT THIS TIME TO MASK FUTURE Fe HEADER OR DATA ERROR PRINTOUTS. 
IF BSE INFO CANNOT BE READ, OR IF AFTER READING ip INFO 

A MESSAGE WILL BE TYPED INDICATING THAT ALL 
FUTURE FORMAT AND READ-WR'TE TESTS WILL BE BYPASSED. 
THIS IS DONE SO AS NOT TO DESTROY BSE INFOR OR AN ALIGNMENT PACK BY WRIT 

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

WRITE LOCK TEST 

Hg Se US ae ea THAT DATA WRITTEN ON A SECTOR CANNOT BE 
WRITE LOCK SWITCH HAS BEEN ENABLED. 

IT ALSO CHECKS THAT WRITE PROTECT TAKES EFFECT ONLY AT 
SECTOR BOUNDRIES WHEN DOING CONTINUOUS WRITING ON CYL 0, HEAD 0 

AC LOW DETECTION PART 2 

THIS teat VERIFIES THAT WHEN AC POWER IS LOST, THAT WRITING CEASES 
AT SECTOR BOUNDRIES & THAT THE BATTERY RETRACT IS FUNCTIONAL. 
THERE Is APPROX 4 MS BETWEEN AC LOW ASSERTING AND NED ASSERTING 
WHEN THE INTERFACE SHUTS DOWN. 

ENO OF PROGRAM 

THIS IS NOT A TEST BUT A LINKAGE TO PERFORM ALL THE 
ABOVE TESTS FOR THE NEXT DRIVE PRESENT. 
THE NEXT TEST IS ENTERED ONLY AFTER ALL ORIVES PRESENT 
HAVE BEEN TESTED. 
00 NOT LOOP ON THIS ’TEST’. 

MULTIPLE ORIVE DETECTION TEST 
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6.0 

6.1 

THIS TEST IS PERFORMED ONLY ONCE AT THE END OF PASS 1 
AND IS BYPASSED IF ONLY ONE DRIVE IS PRESENT. 

THE MULTIPLE ORIVE DETECTION LOGIC IS TESTED BY THE FOLLOWING METHOD: 

A. HEROS MUST BE LORDED (SECTOR PULSES REQ’D) 
B. THE one Rar PS pANRTRYCT ED TQ INSERT THE SAME UNIT SELECT 

PLUG IME) ON ANY 2 DRIVES 
TO Ube MTESTED 

C. THE OPERATOR THEN DEPRESSES THE SPACE BAR TO CONTINUE THE TES 
OR A CONTROL-C TO EXIT THE TEST 

THE PROGRAM VERIFIES THAT MULTIPLE DRIVE SELECT & DRIVE UNSAFE 
BOTH SET & THAT THE DRIVE UNLOROS 

THE OPERATOR IS ASKED TO VERIFY THAT HEADS UNLOAD FROM BOTH DRIVES 

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

ANY TEST THAT MODIFIES STANOARD FORMATTING IS FOLLOWED BY A 
*CLEAN UP’ TES Jo. PUT THOSE CYLINDERS BACK TO STANDARD 
FORMAT. vm 

ERROR REPORTING 

ERRUR INTERPRETATION 

WHENEVER AN ERROR MESSAGE IS PRINTED OUT, ALL REGISTERS 
AND OTHER DATA PERTAINING TO THE ERROR ARE ALSO GIVEN. 

CORTE ENS OF THE. c RESPONDING REGISTERS AT Tre TINE oF 

POETT Ion dn PROGRAH GRERE The ERNOR GALE TS LORATED.” THE 
RROR MESSAGE, BECAUSE OF PRACTICAL CONSIDERATIONS IS MADE 

THE USE RIS ROVISED TO LOOK UP THE 
Bet IN NTE Pace LYST TING, WE RE HE WILL FIND MORE INFORMATION 
ABOUT THE IN MANY INSTANCES, A SINGLE FAULT WILL 
GIVE RISE Fon MORE THAN ONE ERROR REPORT, A LITTLE DELIBERATION 

CAREFUL EXAMINATION OF THE DATA GIVEN WILL BE CERTAINLY 
VERY HELPFUL IN PINPOINTING THE FAULT. A GRIEF 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. 

NOTE 

NO ERROR LOGGING OR OPERATION HISTORY IS PROVIDED. 
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6.2 ERROR PRINTOUT EXAMPLE: 

DEPRESS 'RUN-STOP’ SWITCH TO ’RUN’ WHILE DOOR OPEN 
VERIFY SPINOLE DOES NOT START & HEADS DO NOT LOAD 

DEPRESS SPACE BAR WHEN FINISHED 

SPINDLE ON SET IN RKMR2 
AFTER MANUALLY LOADING HEADS WITH DOOR OPEN 

TEST NO. PC 
000010 015700 

RKMRE RKMR3 RKER RKDS RKCS! RKCS2 RKASOF 
050343 100000 o00000 140301 O40e00 000103 004000 

MESSAGE AO ERROR 
RF TER MANUALLY LOADING HEADS WITH [OOR OPEN 

TEST NO. PC 
000010 015736 

EXPECT 
AD B Al Bl 
100143 100000 000S43 000001 

OSO343 100000 001723 O00001 
RKCS1 RKCS2 RKASOF RKER RKDS RKOC 
040200 000103 oc4000 o00000 140301 d00000 

THE ABOVE EXAMPLE SHOWS EXPECTED & ACTUAL DATA FOR 
MESSAGE REGISTERS AO, BO, Al & Bl. 

MESSAGES A2, Be & B3 WILL BE TYPED OUT ONLY AS REQUIRED 
IF THE CYLINDER DIFFERENCE/OFFSET, CYLINDER ADDRESS 8 
HEAD BgECTOR INFORMATION IS A VARIABLE PARAMETER OF 

Re Be B3 

[ END OF DOCUMENT ) 
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;### PGM REV 033 ### 
-NEIST CNO, MC, MO 
LIST ME 

" ENRBL ABS , AMA 

;DEFINE SYSMAC MACROS 

§SWR= 
STN= 

167400 ;OEFINE SWITCHES 15, tat 13,11,10,9,8 
“SET FIRST TEST NO. 

. TITLE UNIBUS RK& DRIVE DIAGNOSTIC PART 3 
;#COPYRIGHT (C) 1976 
;*DIGITAL EQUIPMENT CORP. 
; SHAYNARD, MASS. 01754 

| sPROGRAN BY GARY PAPAZIAN 

i STHIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC 
; HPACKAGE (MAINDEC-11-DZQAC-C3), JAN 19, 1977. 

‘SBTTL OPERATIONAL SWITCH SETTINGS 
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1S HALT ON ERROR 
LOOP _ON TEST 

T ERROR TYPEOUTS 
DRIVE AFTER 20 ERRORS 
T ITERATIONS 

LOOP ON ERROR 
LOOP ON TEST IN SWR<7:0> be 

ae
 
oe
 a
e
,
 

e
e
 

e
o
 

SBTTL SUMMARY OF STARTING LOCATIONS 

200 DEFAULT PARAMETERS 
220 INPUT PARAMETERS 
240 ODT11 

SEQ 0C18 
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BASIC DEFINITIONS 

-SBTTL BASIC DEFINITIONS 

:#INITIAL ADORESS OF THE STACK POINTER ### 1100 ### 
StacK= 110 

;;BASIC DEFINITION OF ERROR CALL -EQUIV EMT,ERROR 
-EQUIV I0T, SCOPE ;;BASIC DEFINITION OF SCOPE CALL 

pAMISCELLANEOUS DEFINITIONS 
HT >; CODE FOR HORIZONTAL TAB 
LF= le >*CODE FOR LINE FEED 
CR= 15 -:CODE FOR CARRIAGE RETURN 
CRLF= 200 ‘CODE FOR CARRIAGE RETURN-LINE FEED 
PS= 177776 ‘PROCESSOR STATUS WORD 

four fers TACK LIMIT REGISTER 
BIR = 177772 :F BROkRAR TT ROBY RE ouest REGISTER 
SHR= 177570 ; sHARDWARE SWITCH REGISTER 

ODISP= 177570 : : HARDWARE DISPLAY REGISTER 

- #GENERAL PURPOSE REGISTER DEFINITIONS 
Ro= “0 GENERAL REGISTER 
Ri= “1 : > GENERAL REGISTER 
Re= %2 - GENERAL REGISTER 
R3= 43 :: GENERAL REGISTER 
RY= “4 :GENERAL REGISTER 
RS= 4S - > GENERAL REGISTER 
Rb= “6 >: GENERAL REGISTER 
R7= “7 GENERAL REGISTER 
SP= 4 >: STACK POINTER 
PC= “7 ; ;PROGRAM COUNTER 

- PRIORITY LEVEL DEFINITIONS 
Proz oO - PRIORITY LEVEL O 
PRi= 40 j PRIORITY LEVEL 1 
PRo= 100 PRIORITY LEVEL 2 
PR3= = s«dL'4O : PRIORITY LEVEL 3 
PRY= 200 : PRIORITY LEV LY 
PRS= oD : PRIORITY LEVEL S 
PRE= «30 *' PRIORITY LEVEL 6 
PR7= 340 ::PRIORITY LEVEL 7 

-¥"SWITCH REGISTER” SWITCH DEFINITIONS 
GwiS= 100000 
Swi4= 40000 
SWi3= 20000 
SWi2= 10000 
SWil= 4000 
SWid= 2000 
SwOS= 1000 
SuOB8= 400 
Su07= 200 
SWOb= 100 
SwOS= 40 
SWO4= 20 
SuO3= 10 
SWOe= 4 

SEG 0019 
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TPVEC= 64 
PIRQVEC=240 

VECTOR ADDRESSES 
. TIME OUT AND OTHER ERRORS 
js BROERVED RNO ILLEGAL INSTRUCTIONS 

:: TRACE TRAP 
PRE AME INT TRAP (BPT) 

UT/QUTPUT TRAP (IOT) ##SCOPE## 
;;POWER FAIL 
5 i EMULATOR TRAP (EMT) ##ERROR## 

;_ TRAP" TRAP 
tt TTY KEYBOARD VECTOR 
‘TTY PRINTER VECTOR 
PROGRAM INTERRUPT REQUEST VECTOR 

.SBTTL RKO& CONTROLLER REGISTER DEFINITION 

SEQ 0020 
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1080 
1081 : SBASE=177440 

1 RKCSI= 0 “CONTROL AND STATUS REGISTER 1 
iad vara RKWe= 2 i HORD COUNT RECI oye, 
1085 999994 RKBA= 4 S ADDRESS REGTS ISTER 
108 S000 RKDA= é Bre IRED TRACK SECTOR REGISTER 

] = a Boe 1g ROP AEE 
ipso 000016 BKASOF if i877 NTION FSET REGISTER 

rae moe Read syRtOen RecsTeR 1 = 4 

1033 000026 RKHRL= 2 neers REGISTER 1 LINE @) 
0008 = 

1 AH00 RuMRG: 3 mat NTN Re Stat ER 5 (ME conee SSAGE LINE 8) 
1096 000030 RKECPS= 30 "ECC POSITION INFORMATION 
1097 000032 RKECPT= 32 ZECC PATTERN INFORMATION 

1098 .SBTTL CONTROL AND STATUS REGISTER 1 BITS (RKCS1:0) 

110 . ORIVE COMMANDS 

1103 000001 SELDRV= 1 -SELECT DRIVE (GET STATUS) 
1104 000003 PACK= 3 :PACK ACKNOWLEDGE 
1105 000005 CLEAR: 5 “DRIVE CLEAR 
1106 000007 UNLOAD: 7 : UNLOAD 
1107 000011 SRTSPL= 11 START SPINOLE 
1108 900013 RECAL= 13 * RECAL IBRATE 
1199 000015 OFFSET= 15 ‘OFFSET 
1110 000017 SEEK= 17 : SEEK 
111] 000021 ROOATA= 21 READ DATA 
ile oo0023 WROATA= 23 ‘WRITE DATA 

1114 RR AD: 53 READ HEPOFER AND DATA 
111s 000031 WRTCHK= 31 tWRITE CHECK 

1117 1 GO= BITO oer 
1118 600100 IE= BITS i Ger RRUPT ENABLE 
1119 00 ROY= BIT? ‘CONTROLLER READY 
1120 000400 BAlb= BITB ‘BUS ADORESS BIT 1g 
112] 901000 BAl7= BIT9 iB US_BODRESS 
1122 002000 CDT=  BITIO ROLLER privet TYPE (D=RKO6 ) 
1123 ar "90 €TO= = BITI1 CONTROLLER 
1124 01000 CFMT= BIT12 ‘CONTROLLER DRIVE FORMAT (0222 SECTOR, 1=20 SECTOR) 
112s Oe OCPAR= BIT13 iSERCON PARITY E ERROR DETECTED BY CONTROLLER 

tis s 

1188 100600 Ria e BiTtd ipRtY of ER ERROR 
1128 100000 CCLR= BITIS CONTROLLER CLEAR 

1130 .SBTTL CONTROL AND STATUS REGISTER 2 BITS (RKCS2: 10) 

1132 000007 ORVMSK= 7 sMASK FOR DRIVE SELECTION CODE 
1133 000010 RLS= ‘BIT “DESELECT OR RELEASE DRIVE IN BITS 0-2 
1134 000020 BAl= BIT *BUS ADDRESS INCREMENT INt “BIT 
1135 000040 SCLR= BITS ‘SUBSYSTEM CLEAR CONTROLLER AND ALL DRIVES 
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ll = T Ne? 33 Bonsen Re ORT BUT ReAOY 
iS O00 We: OBITS re BLED pERaOR LECT 
1140 eae PGE= BIT io Ne Oe beth 
114] NEM=  BITII tNON-EXISTENT MEMORY 
1142 010000 NED: BITl2 sNONEXISTENT ORIVE 
1143 020000 =  8BIT13 PARITY ERROR 
1144 040000 WcE=  BIT14 CHECK ERROR 
1145 100000 OLT=  BITIS Wed | LATE ERROR 

1147 -SBTTL ERROR REGISTER BIT DEFINITION (RKER: 14) 

1149 000001 ILF=  BITO ; ILLEGAL FUNCTION CODE 
1150 gocoo2 SkI= BIT! ‘SEEK INCOMP 

ited recat DRPAR= BH Paral EEK OND PARITY ERROR 

ties DYE: ee TYPE TPE ERROR i12¢ eaten ae BHT Peale 
1156 000200 BSE= «BIT? :BAO se SECTOR ERROR 

t1e9 ratte tors: Bir OVERFLOW ERROR He BR Be El RN gta esata 
1161 010000 BYES BiTis ai LOE EER RoR 
1162 020000 OPI=  BITI3 : OPERATION NecAncn INCOMPLETE 
1163 O40000 =  BITLY “DRIVE UNSAFE 
116M 100000 OCK=  BITIS “DATA CHECK 

1166 -SBTTL STATUS REGISTER BIT UEFINITION (RKDS: 12) 

i168 coc00! ORA= _—s-BITO ; DRIVE AVAILABLE (CONTROLLER 1S SET IF 
1169 THIS. T IS RESET) 
1170 ooo004 OFST= BIT2 DRIVE 
1171 000010 ACLO= BIT ZAC ow 
1172 900020 DCLO= BITY iBC Lou 
1173 000040 OROT= BITS RIVE OFF TRACK 
1174 005100 W= BITS VOLUME VALID 
1175 000200 OROY= BIT7 “DRIVE READY 
1176 000400 O0T=  BIT8 DRIVE TYPE (O=RKO6) 
1177 004000 =  BITl1 ; WRITE LOCK 

He Sete ae tee arson gages 68 = 

1188 TOBODE Ra Biri i DRIVE STATUS 
1182 .SBTTL MAINTENANCE REGISTER 1 BIT DEFINITION (RKMR1:22) 

11 000017 Mi K= 17 
1 1B¢ steered M3 = bir i FORGE EVEN PARITY ON SERCON MESSAGE LINES 
1186 000040 OMD= BITS ‘DIAGNOSTIC MODE 
1187 000100 MSPs ss BITb "MAINTENANCE SECTOR PULSE 
1188 000200 MIND=  IT7 : MAINTENANCE INDEX 

He a RSE Bt asap ar ) 4 

11a RBSARR eR BET Po i MAINTENANCE ENCODED Ree ee DATA 
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vl i183 BT oooD 
1194 g2000c 
1195 o40000 
11% 100000 
1197 
1198 
1199 
1200 p00040 
1201 000100 
1202 pogeco 
1203 p00400 
1204 001000 
1205 od2no0 
1206 co4aoo 
1207 010000 
1208 g2oo00 
1209 o40000 
1210 
1211 
lele 
1213 poog20 
1214 o00040 
1215 900100 
1216 ooce00 
1217 p00400 
1218 001000 
1219 od2000 
1220 po4000 
1221 010000 
1222 gepooo 
1223 o4ooco 
1224 
1225 
1226 
1227 po0040 
1228 000100 
1229 pod200 
1230 000400 
1231 001000 
1232 
1233 oo4aoo 
1234 010000 
1235 gen000 
1236 o40000 
1237 
1238 
1239 
1240 ooco20 
1e41 o00040 
1242 000100 
1243 ocd200 
Tuy o00400 
1eus 001000 
1246 o02000 
1247 co4oco 

MACY11 27 
MAINTENAN 

(1 
CE 

iT 
T 

IT 
IT WRTGAT= 

ROGATE= BITIS 

31-JAN-77 18:30 PAGE 23 
ISTER 1 BIT DEFINITION (RKMR1:22) 

iPRECORPENSATION DELAY 
;ECC WORD is "BEING READ OR WRITTEN 

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

O.ORA= BITS 
O.VV= BIT6 

j
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w
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;ORIVE AVAILABLE 
; VOLUME VALID 
DRIVE READY 
BENE Foe re {O=RKO6) 

NOLE ON 
+ POSITIONING IN PROGRESS 
“DRIVE STATUS CHANGE 

-SBTTL DEFINITION OF DRIVE STATUS BYTE O01 MESSAGE A (RKMR2: 34) 
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;SERVO SIG PRESENT 
j HEADS HOME 
; BRUSHES HOME 
DOOR INTERLOCKED 
:CARTRAGE INTERLOCK 
‘SPEED OK 

; REVERSE 
HEADS LOADING 
RETURN TO ZERO 
;HEADS UNLOADING 

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

iA DISK ADDRESS ERROR: HEAD/CYL 

DRIVE FAUL 
ROW EXECUTABLE FUNCTION CODE 
“DRIVE DETECTED SERCON PARITY ERROR 
SEEK INCOMPLETE 
WRITE LOCK ERROR 
SPEED LOSS 
‘DRIVE OFF TRACK 
:R/W UNSAFE 

-SBTTL DEFINITION OF DRIVE STATUS BYTE 01 MESSAGE B (RKMR3: 36) 

D.IOAE= BITS 
D.ACLO= BITS 
D.FLT= 6°17 
O.NXF= BITS 
O.PAR= BITS 
O.SKI= BITIO 
O.WE= BIT11 
D0.SPLS= 8ITle 
D.DROT= BIT13 
D.UNS= BITLY 

D.SECT= BIT 
D.WCUR= 

WGAT= I 
HDOFL= BIT 

;SECTOR ERROR 
“WRITE CURRENT AND NO WRITE GATE 
:WRITE GATE AND NO TRANSISTIONS 
sHEQO FAULT 
;MULTIPLE HEAD SELECT 
; INDEX ERROR 
: TRIBIT ERROR 
PLO ERROR 

SEQ O0C2e3 
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1248 610000 .NMOV= BITI12 ;SEEK AND NO MOTION 
1249 020000 “LIMO= BITI3 "LIMIT DETECT ON SEEK 
1280 C40000 D.SUNS= BITI4 “SERVO UNSAFE 

ese .SBTTL COMMON MASKS AND OTHER BITS: MESSAGE A (RKMR2: 34) 

1254 ? M.OPV= 7 L BYTES 
152d ean MCOIF= 17760 RRR OER B tee ave to 
1256 017760 M.OFST= 17760 ‘OFFSET VALUE, BYTE 10 
1287 077770 M.SER= 77770 -DRIVE SERIAL’ 8, BYTE 11 

1253 .SBTTL COMMON MASKS AND OTHER BITS: MESSAGE B (RKMR3: 36) 

iSe3 ieezs M ier0s 3760 ETL ENDE h ADDRESS’ YTE 10 
1263 040000 M.ALGN= BITIY EES eae’ iB 
1264 000760 M.SECT= 760 ECTOR EeMATe eye 11 
1265 007000 M.HEAD= 7000 ‘BEBO DECODE "BYTE 1 
1266 100000 M.PAR= BIT1S “PARITY, MESS AB, At BYTES 
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1267 
1268 .SBTTL TRAP CATCHER 

170 oo0000 UniSe 1e71 5 #ALL D LOCATIONS FROM 4 - 776 CONTAIN A ”.42,HALT” 
le72 SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS 
1 73 900174 ; HLOCATION. CONTAINS 0 TO CATCH IMPROPERLY LOADED VECTORS 

=i 

le 000174 G: . 11 SOF TARE ISPLAY REGISTER 
1 PRR tae glare “Hono 8 “SOFTWARE SWITCH REGISTER 
1277 -SBTTL STARTING RODRESS(ES) 
1278 000200 900137 010060 IMP Me 0 aeSTART ;;JUMP TO STARTING ADDRESS OF PROGRAM 

1280 oon220 000137 010050 Imp PARSRT “INPUT ALL PARAMETERS & START TESTING 

lege o002e40 2240 
1283 000240 000137 oss342 Inp 0.0DT sENTER OOT11 

128s .SBTTL ACT11 HOOKS 

1287 .3 KSESERERERESRERAESASESE EEE SERE RAE RERREARRRESERRERRERRRARRRER ES 

1288 -HOOKS REQUIRED BY ACTLI 
1289 000244 SSVPC=. SAVE PC 
1290 OOCO46 46 
1291 OOO00% 024030 SENOAD >: 1)SET LOC.46 TO RODRESS OF SENDAD IN .SEOP 
1e92 oc00s2 252 
1293 o000S2 120000 “WORD 120090 ;;2)SET LOC.S2 TO 120000 
1294 000244 * =$SVPC +: RESTORE PC 
1209S 001000 -=1000 
1236 .SBTTL APT PARAMETER BLOCK 

1298 = REGS RG GGG ERE RERARAEARESSREERERERSSRRRRES ERE ES 

1299 SE LOCATIONS 24 AND 44 AS REQUIRED FOR APT 
1300 5, 96-06 HE AE EE HE SE SE HE HEH A a A SE SA a 0 a a a a a a a aE HE HE HE EE 

1301 001000 .$X=. 5 SAVE VE CURRENT L Loga Then 1302 ocode4 ‘zeus S SSE T POWER FAIL TO POINT TO START OF PROGRAM 
1 oocee4 oc0d2o0 200 ;3FOR APT START UP 
1 Oo0044 ~=4y *POINT TO APT INDIRECT ADDRESS PNTR. 
1305 000044 001000 SAPTHOR ; POINT TO APT HEADER BLOCK 
1306 0010900 =.§X  ;:RESET LOCATION COUNTER 
1307 TET EN PETE ET TTT PTET EETTU EET TET EOPETTETTTUTERTETETTET ETT 

1308 Ae TUp APT PARAMETER BLOCK AS DEFINED IN THE APT-PDP11 DIAGNOSTIC 
1303 INTERFACE SPEC. 

1311 901000 SAPTHD: 
1312 001000 ococ00 SHIBTS: .WORD 0 TWO HIGH BITS OF 18 BIT MAILBOX ADDR. 
1313 001002 o01210 SMBAOR: :WORD SMAIL ;;ADORESS OF APT MAILBOX (BITS 0-15) 
1314 O01004 O004S4 STSTM: .WORD 300. RUN TIM OF LONGEST TEST 
1315 001006 001130 SPASTM: .WORD 600. ;;RUN TIME IN SECS. OF IST PASS ON 1 UNIT (QUICK VERIFY) 
1316 001010 001130 SUNITM: .WORD 600. “ADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL UNIT 
1317 001012 9000S2 "WORD  SETEND-SHAIL 72 LENGTH MAILBOX-E TABLE (WORDS) 

.LIST 
1321 
1322 : 
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;USE LOOP XxX TO OMIT SUBCLR 

"MACRO LOOP 
SCOP 1 
MOV 

IF B 
JSR 
ERROR 

 ENDC 
.ENDM LOOP 

‘THIS MACRO FILLS EXPECTED MSG AQ, 80, A 

A 

aSTACK , SP 

A 
PC, SUBCLR 
24 

;RESTORE STK PTR 

;CERR AFTER SCLR 

Bl, Be & B3 WITH STANDARD 1 
BITS SEE A=D.OSC AFTER ATTN OR O' AFTER DRIVE CLEAR OR OR ANY IMPLIED SEEKS 
“NOTE: A CAN BE ANY BIT COMBINATION DESIRED. 

MACRO F.ERB A 

MOV 8<A'D.SPIN'D.DROY!D. VV!D.DRA>,£.AO ;EXPECTED MSG AD 
CLR E. pO 43 cTgo MSG BO 
MOV 8<0.SPOK!D.CART!D. 16. BRHM'D.SSP>,E.A EXPECTED al 
MOV #1.£.B1 -MSG ID FOR EXPECTED’ ga 
CLR E.A2 “EXPECTED MSG Ae 
MOV #2,£.82 *MSG ID FOR EXPECTED MSG B2 
MOV 83,£.83 "MSG ID FOR EXPECTED MSG 83 

-ENOM = F.EAB 

THIS MACRO ASSUMES DRIVE MSG AO, BO, Al, Bl WILL ALWAYS BE TESTED 
"USE A,C,D.E FOR MSG AO, BO, Al, 81 ERROR NUMBERS RESP. 
* USE 2T'A2 TO READ MSG A2’8 PUT INFO INTO 'CYLDIF’ 
: =T/Bo TO READ MSG Bo & PUT INFO INTO ’CYLADD’ 
: 1=7.B3 TO READ MSG BS & PUT INFO INTO ’SECTOR’ & 'HEADA’ 

; USE F=<ERROR DESCRIPTION 

A,C,0,E,F,G,H,1 CHECK 

-ENDM CHECK 

*A=CYL DIFF/OFFSET ERROR # 
{B=CYL ROOR ERROR # 
+ C=(ERROR DESCRIPTION» 

* MACRO CuD2 

TST 

PC, CHKMSG “CHECK MSGS AO, BO, Al, Bl 
G! Hiy ‘8 MSGS SPECIFIED HERE 

“MSG AO ERROR F 
c -MSH BO ERROR 
0 “MSG Al ERROR 
E “MSG BL ERROR 

A,B,C, 7D, 7E 

CYLDIF -SEE IF MSG Ae=0 

SEQ 0026 
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APT PARAMETER BLOCK 

w
e
 
w
s
 
e
e
w
e
 

BEQ 0 BR IF YES 
ERROR A !MSG A2 NOT CLEARED C 

D: TST CYLADD “SEE IF MSG Be=0 
BEQ E :BR IF YES 
ERROR 6&6 "MSG Be NOT CLEARED C 

-ENOM  CWD2 

.MACRO DRCLR 7A 

MOV 8CCLR,RKCS1(RS) 
MOV SUNIT;RKCS2(RS) ; DRIVES 
MOV 8CLEAR RKCS1(RS) -ORIVE CLEAR CMD 
MOV T10, TEAPL SETUP TIMEOUT 
JSR PC FROY “FIND RDY 
ERROR 15] "NO ROY AFTER DRIVE CLEAR CMD 
ISR FC, TSTATN TEST FOR ATTN 

; ERROR 154 “ATTN NOT CLEARED AFTER DRIVE CLEAR CMO 

ENDM ORCLR 

MACRO cal 18 7A 

-RECAL_CMO 
;RESET CYL DIFF/OFFSET & CYL ADDR REG 
IN RKMR2 & RKMR3 RESP. 

MOV T10, TEMP 1 -SETUP TIMEOUT 
JSR PC FRDY “FIND ROY 
ERROR 124 "ROY NOT SET AFTER RECAL CMD 

MOV #1,RKMRI(RS)  ;SELECT WORD 1 
JSR «PC, GSTAT 
BIT 8D RTZ, HAR 
BNE 
ERROR 214 :RTZ NOT SET DURING RECAL CMD 
MOV T10, TEMP2 ‘SETUP TIMEOUT 
JSR PC FATT “FINO ATTN 
ERROR 5S -NO ATTN AFTER RECAL CMD 
ORCLR 

ENOM  CALIB 

A=WRHEAD/ «CF MT! WRHEAD> 
USE WRHDR <A>,X TO OMIT CHECKING AQ, BO, Al, Bl 

MACRO WRHDR A,C,7D 

MOV 8<A> ,RKCSI(RS) ;WRITE HEADER CMD 
MOV TSo0b0, TEMP 1 “SETUP TIMEOUT 
JSR PC, FRDY “FIND ROY 

SEQ 0027 
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ERROR 200 ;NO ROY AFTER WRITE HEADER CMD 
JSR PC GSTAT GET FRESH STATUS 
BIT acERR, HCS1 

5 ERROR 20! sCERR AFTER WRITE HEADER CMO 

FB oC 

baece 8 eno CHECK  215,216,217,220, (AFTER WRITE HEADER CMD>,0,0,0 

.ENDM = WRHDR 

 A=RDHEAD/<CFNT! RDHEAD) 
SUSE RDHDR <A>,X TO OMIT CHECKING AD, 80, Al, Bl 

‘MACRO RDHDR A,C,D,E 

MOV #RHTAB RO 
MOV (AD RKCSI(RS) ;READ HEALER CMD 
MOV Tsoob0, TEMP!  :SETUP TIMEOUT 
JSR PC FROY ‘FIND RDY 
ERROR 17] "NO RDY AFTER READ HERDER CMD 
BIT @CERR,HCS1 
BEQ D 
ERROR 174 -CERR AFTER READ ROER CMD 
TYPE MSG26 ‘ABORTING DATA TESTS TO DO TIN'NG TESTS 
IMP TIMING 

D: MOV RKDB(RS),(RO)+ ;1°ST WORD FROM SILO TO RHTAB 
MOV BKDB CRED’ (ROD ?2'ND WOR 
MOV RKDB(RS),(RO)+ :3’°RD WORD 

BIT #DLT, RKCS2(R5) 
BEQ E 
JSR PC GSTAT 

: ERROR 173 :DLT AFTER READ HEADER CMD 

“IF B C 
NOP 

-ENDC 

.ENDM RDHOR 

.MACRO HDCHK3 7A 

RDHDR RDHEAD. Xx 
CMP RHTAB, TOCYL ;CHECK WORD O ONLY, CYL# 
BEQ Q ‘BR IF SAME 
ERROR 51 WRONG CYL# ON HEADER 

-ENDM HOCHK3 
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APT PARAMETER BLOCK 

A=IOCYL/FRCYL , BsHEADS, C = 0 FOR 22 SECTOR, 1 FOR 20 SECTOR 

"MACRO HOTBL A,B,C 

MOV A, CALADD : SETUP 
MOV #8, HEAD jTO FILL 

nee aaa i Heer E 

.ENDM HOTBL 

QUICK SEEK. | ENTER WITH CYL# IN RKOC 

"MACRO QKSEEK °A 

MOV 8SEEK RKCSI(RS) ;SEEK CMD 
Ov TS0, TEMP! jSETUP TIMEOUT 

ERROR SI ‘NO Rot AFTER SEEK CMD 

MOV TSOOOO, TEMP1 = ; SETUP TIMEOUT 
JSR pc ratte FIND ATTN 
ERROR 132 "NO ATTN AFTER SEEK CMO 

BIT 8CERR,HCS! 
BEG A 
ERROR 210 -CERR AFTER SEEK CMD 

A: 

.ENDM QKSEEK 

: ASWROATA/<CFMT! WRDATA) Q 
;C2A00R 10 Ine 10 ATTEMPT 10 WRITE ON ANOTHER SECTOR 
Bz MP TO BYPASS TEST 
;E: IF BLANK WILL CHECK AO, BO, Al & Bl AT THE END OF WRITING 
'E: IF NON BLANK WILL OMIT CHECKING AO THRU Bl 

-MACRO WOATA ,C,D,E, °F, 7G, 7H, 71 

Sy Gu SERED 
JSR pe PRB i END ROY 
ERROR “NO RDY AFTER WRITE DATA CMD 
JSR PC gSTAT “GET FRESH STATUS 
B T acERR,HCS1 

Q I ;BR IF NO ERRORS 

BIT #BSE, HER -SEE IF BAD SECTOR FLAG 
BEQ G ‘BR IF NO 

SEQ 0029 
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APT PARAMETER BLOCK 

iF 

. ENDC 

. ENDM 

PC, TRUERR ;ELSE SEE IF SECTOR LISTED IN BSE TABLE 
H :RETURN HERE IF NO 

SECTOR ;RETURN HERE IF YES 
DECTOR, #10. BRE 10 ¢ CONSEC. SECTORS BAD 

40 ABORT ING fest DETECTED 10 BAD SECTORS 
D ;BYPASS TEST 

RECLR, RKCS1(RS) ; TRY ANOTHER SECTOR 

le -CERR WITH WRITE DATA CMD 

52,23,53,25, (AFTER WRITE DATA CMD) ,T B2,0 
ee SABORTING BALANCE OF” Feats 

;BAD SECTOR NOT LISTED IN TABLE 

E 
fe) 
S2,23,53,25, AFTER WRITE DATA CMD>,T.Ae,T.B2,0 

tas RDDATA/<CFMT!RODATA> 
;USE RDATA 

.MACRO RDATA 

<A>,X TO OMIT CKWOle 

A,C, 7D, 7E, 7F, 7G, 7H 

#<A> RKCSI(RS) ;READ DATA CMD 
TS50000, TEMP) “SETUP TIMEOUT 
PC, FROY FIND RDY 
13’ "NO ROY AFTER READ DATA CMD 
PC. GSTAT ‘GET FRESH STATUS 
aCERR, HCS1 

HBSE, HER -SEE IF BAD SECTOR 

50 sDETECTED BSE IN READ BUT NOT IN WRITE CMD. 

MSG72 sABORTING BALANCE OF TESTS 
$eoP 

$0CK, HER ;SEE IF DATA CHECK ERROR 

el DATA CHECK ERROR AFTER READ CMD (ECC) 

14 :CERR AFTER READ DATA CMD. 

0 
S4, 26,56, 30, “AFTER READ DATA CMD), T.A2,T.B82,0 

SEQ 0030 
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PARAMETER BLOCK 

BR D 

G: 
IF B 

F.EARB OO 
ENOC CHECK 5S4,26,56,30,<AFTER READ DATA CMD ,T.A2,T7.B2,0 

"ENOM  RDATA 
“. 

S a=WRTCHK/ <CFMT!WRTCHK) 
C216 FOR STO ERROR MSG 
;C=134/135/136/137 FOR ERROR MSG USED IN ’SBOUND’ ROUTINE 

E WRCHK «A>,C X TO OMIT CKWDle 

-1'Q9CRO WRCHK A,C,D,E, °F 

MOV aca» RKCS 1 (RS) “WRITE CHECK CMD 
MOV TSo000, TEMP! :SETUP TIMEOUT 
JSR PC FROY *FIND RDY 
ERROR 15’ °NO ROY AFTER WRITE CHECK CMD 
JSR PC GSTAT GET FRESH STATUS 
BIT aceRR, HCS1 

F: 

BEQ 
BIT RUCE, HCS2 -SEE IF WRITE CHECK ERROR 

MOV F K0B(RS) . DL ACTUAL WORD FOR PRINTOUT 
ERROR C WCE AFTER WRITE CMD 
BR F 

ERROR 2e -CERR AFTER WRITE CHECK CMD 

CHECK §7,31,60,32, (AFTER WRITE CHECK CMD>,T.A2,7.B2,0 
TYPE mSG72 SABORTING BALANCE OF TESTS 
Jump ENBRY 

IF B D 
F.cAaB OO 

ENDC CHECK 57,31,60,32,<AFTER WRITE CHECK CMD>,T.A2,T.B2,0 

“ENOM WRCHK 

‘ MACRO TO TEST THAT WRITE CHECK OCCURRED AT SECTOR BOUNDRY 
ASB=134,135 FOR WRITE PROTECT SW TEST 
ARB=136.137 FOR AC LOW TEST PART 2 
;C=JUMP ADDR TO REPEAT TEST 

' MACRO SBOUND A,B,C, 7D, E, °F, 7G, 7H, 71, 7J, K 

JSR PC, SUBCLR 
ERROR 24 ;CERR AFTER SCLR 

SEQ 0031 
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1659 TST STMP2 i SEE IF TRK/SECTOR 0 
1650 BEQ K ; REPEAT NO NEW DATA, XFER TOOK PLACE 
1661 CMP SIMP2, #1023 “SEE IF’ TRK ©. SE 19 
162 BEQ K : REPEAT , NO orb b BATE 10 CHECK AGAINST 
1663 BIT at'ITO, STMPL 
1664 BNE D -BR IF WRITING 1°S WHEN WLE OCCURRED 
1665 OV BDATAL ,RKBA(RS) WRITING 0°S: nLE SECTOR SHOULD HAVE ALL 1°S 

1687 
1668 K: IMP C 

1670 D: MOV r TAQ, RK A(RS) ;WRITING 1’S:WLE SECTOR SHOULD HAVE ALL O°S 
1671 E: BIS & cs (RS) 
1672 MOV &- (RS) 
1673 MOV STMP3._RKDA(RS) ;REFRESH RKDA 
1674 MOV priKBAtes We EXPECTED WORD FOR TRUERR TYPEOUT 
1675 MOV OCYL, RKDE(RS) 
1676 WRCHK  WRTCHK,A,X 
1677 NOP 

ee vr 
1680 CMP STMP2, #400 SEE IF WRL AT TRK 1, SECTOR O 
1681 BNE F -BR IF NO 
1688 HOV #21. ,RKDACRS) “ELSE SECTOR BEFORE WRL IS TRK 0, SEC 21 

1684 F: CNP STMP2, $1000 SEE IF WRL AT TRK 2,SECTOR O 
1685 BNE G BR IF NO 
1686 MOV 842S,RKDA(RS) ELSE SECTOR BEFORE WRL IS TRK 1, SEC 21 

fe a 
1689 G: DEC STMP2 GET SECTOR BEFORE WRL 
1690 MOV STMPO RKDA(RS) 
1691 H: MOV RKDA(RS) ,STMP3 ;FOR ERROR PRINTOUT 
1692 BIT $BITO, STAPL 
1633 BNE I F WRITING Gi : WHEN WLE OCCURRED 
1 MOV SDATAO,RKBA(RS) WRITING ECTOR -1 SHOULD HAVE ALL O'S 

tes a 
1697 I MOV SDATAL,RKBA(RS) ;WRITING 1°S:WLE SECTOR -1 SHOULD HAVE ALL 1’S 
1698 3: BIS #BAI, RKCS2(RS) 
1699 MOV 8-256. .RKWC(RS) 
1700 MOV BRKBACRS) WO2  ; EXPECTED WORD FOR TRUERR TYPEOUT 
1701 MOV TOCYL, RKDC(RS) 
1702 WRCHK WRTCHK,B,X 
1703 
1704 .ENOM  SBOUND 
1705 
1706 ; 
1707 “QUICK START SPINDLE 

1709 "MACRO QKSRT A 
1710 
1711 JSR PC, SUBCLR 
rats ERROR 24 CERR AFTER SCLR 

1714 BIT #0. SPIN, HMRe ;SEE IF SPINDLE ALREADY ON 
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APT PARAMETER BLOCK 

BNE A 
TYPE »MSGe9 

MOV i 
JSR pC FROY 
ERROR 143 

MOV 7100, TEMPe 
JSR PC FATT 
ERROR 144 

; CLR UNLD 

-ENDM  QKSRT 

'ROUTINE TO ISSUE PACK COMMAND 
"MACRO QKPACK 7A 

MOV 8CCLR, RKCSI(R5) 
MOV SUNTT;RKCS2(RS) 
MOV #PACK: RKCS1(RS) 
MOV T10, TEMP 

Bion Ye"™Y 
BIT aD. VV, HMR2 

A 
ERROR 27 

A: 
-ENOM QKPACK 

QUICK UNLOAD 

"MACRO QKUNLD 

PC, SUBCLR 
24 

MOV #UNLOAD, RKCS1 (RS) 
MOV T10 TEMP 

PC FRDY 
17 

JSR PC, TSTATN 
ERROR 20 

.ENDM — GKUNLD 

-NLIST MO 

:BR_IF YES 
‘PLEASE WAIT, HEADS BEING LOADED 

MOV sSRTSPL RKCSI(RS) ;START SPINOLE CMD 
T10, TEMP 

;FIND CONTR RDY 
;CONTR RDY NOT SET AFTER CMD 

;FIND_ATTN 
;NO ATTN AFTER CMD 

DRIVE # 
:PACK CMD 

FIND CONTR RDY 
CONTR NOT RDY 

; VOLUME VALID NOT SET AFTER PACK CMD 

;CERR AFTER SCLR 

;UNLOAD CMD 

FIND CONTR RDY 
NO ROY AFTER UNLD CMD 

;NO ATTN AFTER UNLORD CMD 

SEQ 0C33 
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COMMON TAGS 

.SBTTL COMMON TAGS 

5 SEAR AE EE SESE AE AE 0 SE SESE AE 8 E  AE E S  a 
;#THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS 
;#USED IN THE PROGRAM. 

-=1100 
SCMTAG: ;;START OF COMMON TAGS 

;; CONTAINS THE TEST NUMBER 

Hi BORD OO NTAINE E T of ee Rar ON COUNT 
ee WORD -3C vate ae (ode ApoE SS 
SLPERR: .WORD -: CONTAINS SCOPE RETURN FOR ERRORS 
SERTTL: . WORD >: CONTAINS TOTAL ERRORS DETECTED 
SITEMB: .BYTE -: CONTAINS ITEM CONTROL BYTE 
SERMAX: . BYTE : RRORS PER is CONTAIN MAX. E TEST 

;; CONTAINS PC OF LAST ERROR INSTRUCTION 
;; CONTAINS ADORESS OF 'GO0D’ DATA 

i EONTAINS QRS, QF BAD” DATA 
:
 5 8 

=
 

e
l
e
l
e
l
e
 

= 
a
l
l
e
l
e
 
a
l
a
i
n
 
i
e
l
a
l
e
l
e
l
e
l
a
l
=
s
 =o
) 

. -:CONTAINS 'BAD’ DATA 
es ; sRESERVED--NOT TO BE USED 

SAUTOB: ‘BY ; sAUTOMATIC MODE INDICATOR 
SINTAG: .BYTE >; INTERRUPT MODE INOICATOR 

: -WOR WR 3 TCH TER 
BrcPLay: EBRD ISP Bia oF Biepray RECTOTER 
STKS: 177560 ;; ITY Kee zee 
$TKB: 177562 ss TTY F 
STP : 1? 64 ssTTY PRINTER STATUS REG. AOORESS 

Ei. EVREP oo + LOMTAT AY Ru Pcheeacter POR FILLS 
SFILLS: .BYTE -sCONTAINS ® OF FILLER CHARACTERS REQUIRED 
SFILLC: .BYTE 12 >: INSERT FILL CHARS. AFTER A “LINE FEED” 
STPFLG: .BYTE 0 -:"TERMINAL AVAILABLE” FLAG (BIT<07>=0=YES) 
STMPO: .WORD QO - USER DEFINED 
STMPi: (WORD O USER DEFINED 
STMP2: (WORD 0 >;USER DEFINED 
TMP3: .WOR 0 3 {NEP 
TMPY: .WO 0) *:USER DEF 

STMPS: 0 -: USER DEFINED 

CAPE: 0 ER et OR ERROR ADDRESS 
Head “ASCIZ (207) <377<377> Behe Bert 
SQUES: .ASCII 77/ > ;QUESTION MARK 
SCRLF: .ASCII «15> ;; CARRIAGE RETURN 
SLF: -ASCIZ <1le> ;;LINE FEED 
* JHMHHIGHGIHHHHHBBHEHEHEGHHBHHH GHEE HEHEHE HEHEHE 
"SBTTL APT MAILBOX-ETABLE 

; Foyt laalaataalailalelailailallaialailaialallalelaleleleeleelaleleelaeiaeisieiaileileiisiseichiceisel “e 

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

SEQ 0034 



a oS i 

22 
GR
R 

RS 
ORS

 B
E
C
 

8 : a
 

o
o
:
 

2: 

S
E
R
B
S
 

IN
R 

TR
EE
 
MO
RO
 
Ra
 

LA
T 

AT
A)
 

p
n
t
 

O
r
r
 

fad
e 

tata
 ta

ta 
fat

eef
eta

eta
tte

tat
ste

tst
tet

set
e 

Be
ER

ER
 R

AS
 

SE
RS

 

7(10 
BOX- 

- WORD 

ee daeS -JAN-77 18:30 PAGE 35 
KQ3 

;;FATAL ERROR NUMBER 
3; TEST NUMBER 

DE BITS 

11/04=01, poGeG?O 11/20=03, 11/40=04, 11745=0S 
11/70=06, PD@=07 , Q=10 

T IME’ CLOCK ’ 
T Bae ORTING POINT PROCESSOR 
T Y_MANAGE MENT 

. BLKal 
MEN. TYPE BYTE  -- (HIGH BYTE) 

NSEC CORE=001 
300 NSEC BIPOLAR=002 
S00 NSEC HOs=003 

ie Se "BYTES, THIS WORD AND LOW OF “TYPE” ABOVE 
ye we 8 

eer 
Gs bone BYTE! 

ii ee a a BUS PRIORITY#1 
INTERRUPT VECTOREGAUS PRIORETvaz 

i: coe UNDE 
CONTROLLER DESCRIPTION WORDS 

;; CONTROLLER DESCRIPTION WORD#2 
{DEVICE DESCRIPTOR WORD 80 

Bates Peers Wot 
;DEVICE DESCRIPTOR WORD#3 

ave BESIPTOR broes 
DEVICE DESCRIPTOR WORD 

DEVICE DESCRIPTOR WORDS13 

SEG 0035 
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1330 WIM: RDDWIY ;;DEV CRIPTOR WORDS14 Spi 338 | Boboee Soeric: -HGRR  aBBui¢ i iBEVEGE BESERIpron worDale 

001334 SETENO 

177440 ABASE= 177440 DEFAULT BUSS ADDRESS 
001334 000210 RKVEC: 210 ; DEFAULT CONTROLLER INTERRUPT VECTOR 
001336 00040 RKPRI: PRS : PRIORITY 
001340 172540 PKS: 172540 -P=CLOCK STATUS REG 
O013M2 172542 PKSB: 172542 -P=CLOCK SET BUFFER 
001344 172544 PKRB: 172544 *P=CLOCK READ BUFFER 
00134 177546 LKS: 177546 "L-CLOCK STATUS REG. 

0013S0 900100 LCVEC: 100 -L-CLOCK INTERRUP 1 CTOR 
0013S2 O00104 PCVEC: 104 + B-CLOCK CTOR. 

000114 MEMVEC= 114 sMEMORY PARITY VECTOR 
172100 MEMBAS= 172100 ‘MEMORY PARITY OPTION CSR START ADDR 

001354 op0000 TRAPPC: O -PC FOR MEMORY PARITY ERROR TRAP 

0013S6 o00000 PARAM: 0 1 FOR 220 START, NO DEFAULT 
001360 000000 FTITLE: O ‘FLAG FOR PRINTING OUT 1ST PROGRAM TITLE 

001362 ocg000 DRVPTR: 0 sCONTAINS THE POINTER TO THE DRIVE FLAG 
: (DRIVO-DRIV7) OF THE DRIVE TO BE CHECKED NEXT. 

o00040 SPBAR= 40 “SPACE BAR 
001364 000000 FRCYL: O *FROM CYLINDER 
001365 000000 TOCYL: O TO CYLINDER 
001370 000000 CCYL: 0 “CURRENT CYL, USED IN N SQUARE TEST 
001372 000000 PCYL: 0 “PREV CYL., USED IN N SQUARE TEST 
001374 900000 CALDIF: O CALC CYL BIFF USED INN SQUARE TEST 
001376 000000 CYLOIF: 0 “CYL DIFF, RIGHT JUSTIFIED FROM RKMR3 
001400 900000 CYLF40: 0 CYL ADOR; RIGHT JUSTIFIED FROM RKMR3 
001402 000000 CALHOD: O CYL AOOR’USED IN FHOTAB ROUTINE 

001404 000074 HZ 60 -60 FOR 60 CPS 
50 FOR SO CPS 

001406 900000 COUNT: 0 ‘LOADED TO 50 OR &D TO COUNT TO 1 SEC 
OR ANY OTHER NUMBER TO COUNT OF FRACTIONAL SECOND 

001410 00000 SEC 0 SECOND COUNTER 
001412 000000 TIMUP: 0 FLAG TO INDICATE TINE IS UP 
001414 oo00000 SECNT: 0 SECTOR COUNT 
001416 000000 PSEC: 0 ;PREVIOUS SECTOR 
001420 900000 0 "EXPECTED SECTOR 
001422 000000 SECTOR: 0 SECTOR COUNT, RIGHT JUSTIFIED FROM RKMR3 

001424 900001 Tl 1 : TIMEOUT CONSTANTS 
001426 000012 Ti0 10. 
001430 000062 150 co. 
001432 000764 7500: 500 
001434 900144 7100: 100 
001436 011610 75000: 5000 
001440 141520 T50000: 50000. 
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RK DRIVE DIAGNOSTIC PART 3 MACYLI 27 1006) 31-JAN-77 18:30 PAGE 37 SEQ 0037 
Pll 26-JAN-77 11:05 APT MAILBOX-ETABLE 

001442 000077 CYL: 63. sCYLINDER NUMBERS USED IN 
oor 127. CURRENT CROSSOVER TEST 

cartes he : 
001452 319. 
001454 383. 

TIM}: “USED IN TIMING TESTS artis tnd: 8 
001462 TIM3: O 
001464 TIM4: 0 

PONT: : TR USED IN CALCLK tpn: 2B it BOE Fhe PR udec 
SUM: 0 :LO ORDER FOR TIMING TESTS 

0 *HI ORDER FOR TIMING TESTS 
SUM: 0 "LO ORDER FOR TIMING TESTS 

0 "HI ORDER FOR TIMING TESTS 

Wl: QO ACTUAL HEADER/DATA WORD 
001504 coc000 we: 0 *EXPECTED DATA WORD 

001506 000000 OFFERR: 0 SET WHEN WRITE CHECK ERROR ON OFFSET 

901519 900000 HEAD: 0 Nee 83. RT. JUSTIF 
Pete heeeed 1 i Bb ADs HB, Re aNat te Naat 
001516 000000 FORMAT: 0 :FOR YPE 
001520 900000 FMTI1: O COTE TED TTORNAT FOR FORMATTER ROUTINE 
001522 000000 WOCNT: 0 WORD COUNT 

001524 000000 DATAD: O ALL O'S 
001526 052525 DATAQ1: S2Se5 -O101 PATT 
001530 177777 OATAL: 177777 ALL 1°S 
001532 133467 OPAT1: 133467 
001534 070627 OPAT2: 70627 

001536 900000 WORD: OO sHEADER/DATA WORD 
001540 oocc00 HOWD: 0 *HEADER WORD FROM RKOB 

001542 000000 BSERR: 0 NFO WHEN SET 
001544 000000 LIMERR: 0 itn TMTT DETECT ERROR FL 
00154 000000 MOSERR: 0 Sr ERROR us AG 
001550 000000 BYPCERR: 0 iSeT Ut YPASS CKCERR IN 'GSTATI’ 
0015Se 000000 CHKFLG: O * WORDS 10 be EST 

OO1S54 900102 HOTAB: -BLKM 6b. iA Cun ATED HEADER WORD TABLE 

164 ede BAT Ta: ‘BLK PP: ABOVE a H ee an FORM 

BSE22H: .BLKW 256. eeated Beesse: -Btku See: 8 BRTOR HAROMARE Bae INE 
004370 000400 ROTAB: .8LKW 256. FILLED AFTER READ DATA ae 
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010 020 
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NO3 
MACY11 27(1006) 31-JAN-77 18:30 PAGE 38 
APT MAILBOX-ETABLE 

UNLO: O ;SET TO O IF HEADS ARE LOADED 
;SET 10 1 iF HEADS UNL 

BADHOR: 0 SET TO O IF FORMATTING Ok 
SET TO 1 IF FORMATTING ALTERED 

HPENO: O ;SET TO O IF HALT NOT PENDING 
;SET TO 1 IF HALT PENDING 

‘THE ABOVE 3 FLAGS ARE USED 
‘BY 'STOP’ ROUTINE TO BRING 
-THE CPU TO A VALIO HALT. 

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

EVEN 

: THE FOLLOWING ARE HOLDING REGISTERS FOR THE RK611 REGISTERS 
*THEY ARE LOADED AFTER RDY IS REC’D FROM WROY ROUTINE. 

HCS1: Q ;HOLD RKCS1 
HCSe: QO HOLD RKCS2 
HWC : 0 *HOLD RKWC 
HBA: 0 sETC. 
HOA: 0 
HDS: 0 
HER: 0 
HASOF: 0 
HOC: 0 
HDB: 0 
HMR 1: 0 
HMRe: 0 
HMR3: 0 
HPOS: 0 
HPAT 0 

TEMP]: 4 ; TEMPORARY STORAGE. 
TEMPe: 
TEMP3: O 
TEMPY: O 
TEMPS: O 

* THE FOILOWING ARE HOLDING REGISTERS FOR MSGA(0-3) & MSGB(0-3). 

H.ao: oO 
H.B0: 0 
H.Al: 0 
H.B1: 0 
H.Ae2: 0 
H.Be: 0 
H.A3: QO 
H.83: 0 

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

SEQ 0038 
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OLLOWING ARE IDENTIFIERS FOR DRIVE MSG WORDS TO BE TESTED. 

;TEST MSG Ae IF SET 

tr 

A
a
p
 

mm
mm
mm
me
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BB
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Fr 

=B 
=BITl 
=B 

ALL THE FLAGS BELOW ARE CLEARED INITIALLY BY THE CLRFLG ROUTINE. 

ODUNP: 0 ;FLAG - SET WHEN IN DOP DUMP MODE 
DOPCH: 0 “FLAG - SET WHEN IN DOP CHAIN MODE 
ACT11: Q 3 ELAG - SET WHEN ay ACT11 MODE OF OPERATION 
PPTP: OQ ;FLAG - SET WHEN LOADED BY PAPER TAPE 
ORIVS: 0 “CONTAINS THE NUMBER OF DRIVES PRESENT 

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

ORIVO: OQ ;FLAG eT TO 1 WHEN DRIVE O PRESENT 
ORIVI: OQ ;— R DRIVE 1 
DRIVe: O ;FOR DRIVE 2 
ORIV3: 0 ;FOR DRIVE 3 
ORIV4: O ;FOR ORIVE 4 
DRIVS: QO ;FOR DRIVE S 
DRIVE: OQ ;FOR ORIVE 6 
ORIV7: O ;FOR ORIVE 7 

LCLKF: 0 ;L-CLOCK FLAG PRESENT FLAG 
PCLKF: OQ ;P-CLOCK FLAG PRESENT FLAG 
DOTIM: OQ “SET IF EITHER CLOCK PRESENT FOR TIMING TESTS. 
SIZFi.G: 0 SET IF DEFAULT OO SIZING IN TEST 1 

SEQ 0039 
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2031 .SBTTL ERROR POINTER TABLE 

2093 THIS, TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT Catt OCCUR. 
2084 :#THE INFORMATION IS OBTAINED BY USING TH? INDEX NUMBER FOUND IN 
2095 ; ELOCATION SITENQ. THIS NUMBER INDICATES GHICH ITEM IN THE TABLE IS PERTINENT. 
2096 : #NOTEL: IF SITEMS IS 0 THE ONLY PERTINENT DATA IS (SERR 
2097 : #NOTE2: EACH ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLAINED AS FOLLOWS: 

2099 # EM :;POINTS TO THE ERROR MESSAGE 
2100 1 OH ;;POINTS TO THE DATA HEADER 
2101 1 OT :!POINTS TO THE DATA 
2102 * OF ::POINTS TO THE DATA FORMAT 
2103 
2104 
2105 O0SS&0 SERRTB 
2106 
2107 SERROR 1 
2108 O0SS60 044315 EM2 OR # IN RKCS2 CANNOT BE READ BACK CORRECTLY IN RKMR2 
2109 OO0SS62 O0S0646 DH1 
2110 005564 053764 O71 
e111 O0SSE6 | OS4406 OF 1 

2113 sEPROR 2 
2114 005570 O44S34 EMS DETECTED MDS 
2115 005572 OS0646 OH] 
2116 005574 053764 OT] 
2117 005576 OS4406 OF 1 

2119 SERROR 3 
2120 OOS800 OY4SSS EMG DETECTED UFE 
2121 OO0S602 OS0646 DH1 
2le2 OOS60N 053764 OT1 
2123 005606 054406 OF 1 
2124 
2125 sERROR 4 
2126 005610 O44S76 EM? DETECTED DRA & NED RESET (WRONG PORT SELECTED?) 
2127 005612 OS0646 OH1 
2128 005614 053764 OT1 
2129 005616 054406 1 
2130 ERROR S 
2131 O0S620 O44665 EME DR PRESENT BUT NOT SPECIFIED BY OPERATOR 
2132 O0Sbe2 OH! 
2133 O0S624 053764 OT1 
g134 00562 054406 OF 1 

2136 sERROR 6 
2137 005630 O44741 EM9 DR NOT PRESENT BUT SPECIFIED BY OPERATOR 
2138 005632 050646 OHi 
2139 005634 053764 OT1 
g140 005635 054406 OF 1 

2142 sERROR 7 
2143 O0S640 O4S01S EMIO ABORT TEST, COULD NOT REFERENCE CONTROLLER REGISTER 
2144 OOS642 OS0646 DH1 
2145 005644 053764 O71 
2146 O0S64 054406 OF 1 
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ERROR 10 

rm
 

=z
 

—
 

P=
 

p=
 

p—
 

p
e
 

N
w
 

-
 

;ERR 11 

RI
2T
 

Ra
y 

sERR le 

w
i
s
h
 

4
 

+r
 

=z
 

o
-
 

=
-
 

p
a
o
 

f
w
 
i
 

oO
o 

N
E
 

Oo
 

O
r
 

sERR 13 

RI
Pe
 

o
n
 

o
 

;ERR 14 

;ERR 15 

;ERR 16 

;ERR 17 

sERR 20 

sERR el 

DOU 
31-JAN-77 18:30 PAGE 41 

;ORA & NED BOTH SET 

;NO_RDY 
‘AFTER WRITE DATA CMD 

;CERR SET 

;NO_RDY 
;AFTER READ DATA CMD 

-CERR SET 

;NO_RDY 
7AFTER WRITE CHECK CMD 

IBFTER HRYTE GHECK CRO 

;DATA CHECK ERROR 
;AFTER READ DATA CMD 

;CERR SET 
;AFTER WRITE CHECK CMD 

SEQ 0041 
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sERR 23 
04S3S1 EM18 ;MSG BO ERROR 
0$1733 DH27 “AFTER WRITE DATA CMD 
OS4142 0713 
OS4E46 OF el 

sERROR 24 
O4S434 EMe1 ;CERR SET 
fois te He | AFTER SCLR 

64 Tl 
OS4S1e OF 10 

sERR 2S. 
045413 EM20 ;MSG B1 ERROR 

051733 DHe7 
OS4142 0713 
OS4646 2 

sERR 26 
045351 EM18 
0$1703 DOH26 sAFTER READ DATA CMD 
0S414e2 OT13 
OS4646 OF el 

;ERROR 27 
O45S47 EMe4 ;VOL _VALIO NOT SET 
051470 DH19 AFTER PACK CMD 
0S3764 OT1 
0545 12 DF 10 

sERR 30 
O4S413 EM20 ;MSG Bi ERROR 
051703 DH26 - AFTER READ DATA CMD. 
OS414%2 0T13 
OS4646 OFel 

“ERR 31 
045351 EM18 ;MSG_BO ERROR 
0S2142 ie SAFTER WRITE CHECK CMD 

414 1 
pedede Fel 

;ERR 32 
045413 EMeO ;MSG 81 ERROR 

14 Ras 
414 Tl 
4646 OFel 

;ERR 33 
046374 EMYY ;VV_NOT CLEARED 
oO 4004 DH4 ‘AFTER PACK RE-INSERTED 

764 O71 
0545 1e OF 10 

sERR 34 
OSO404 EM76 ;NO ORIVES FOUND IN DEVICE MAP 
OSO646 OH1 
053764 OT1 
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2259 sERR 35 
e260 006120 045330 EM17 ;MSG_AD ERROR 
2261 O0blee 051052 DHS sAFTER AC SW OFF 
2ebe 006124 OS414e OT13 
2263 006126 OS4646 OF 21 
2264 ;ERR 36 
2265 006130 045372 EM19 ;MSG Al ERROR 
e266 006132 0510Se OHS 
2267 006134 OS4i4e 0713 
2268 006136 OS4646 OF 21 
2269 sERR 37 
2270 006140 S413 EM20 ;MSG Al ERROR 
e271 O0b14e 10Se OHS sAFTER OFFSET CMD 
ee7e OOB144 054142 0T13 
2273 O06146 OSN646 OF 21 
2274 sERR 40 
e2e7S 006150 050035 EM71 ;DETECTEO 10 BAD SECTORS 
2276 006152 051733 OH27 sAFTER WRITE DATA CMD 
e277 006154 053764 OT1 
e278 006156 OS54Sle OF 10 
e279 sERR 4} 
2280 006160 O4Seo4 EM14 ;WRONG ATTN 
cool 006162 OS1443 DH18 sAFTER UNLOAD CMD 

2283 006164 053764 OT1 
ee84 006166 OS4Sie2 OF 10 
228s sERR 42 
e286 006170 O4SeS1 EM1S sORDY NOT CLEARED 
eeu? 006172 051443 DH18 

e289 006174 053764 Tl 
2230 006176 OS4Sle OF 10 
e291 sERR 43 
2e2se 006200 045303 EM16 -DSC NOT SET 
2293 O06e02 051443 DH18 
2294 006204 053764 OT1 
2ee3S 9006206 054Sle OF 10 
22% ;ERR 44 
2297 006210 O454S6 EM2e sDOOR NOT CLEARED 
2238 le 051100 DH8 *AFTER DRIVE UNLOADED & DOOR OPENED 
Flas 5 14 053764 OT1 
2300 16 OS4Sle OF 10 
2301 -ERR 4S 
gate 006220 p45330 BM? -MSG AD ERROR 

2304 Be555 054142 0T13 
2305S O06eeb OS4646 OF 21 
2306 -ERR 46 
2307 006230 045351 EN16 ;MSG BO ERROR 
2308 O06232 051100 OHB 
2303 O062H 054142 OT13 
2310 006236 OS4646 OF21 
2311 “ERR 47 
23le OO06240 050105 EM7e2 ;BSE ERROR IN WRITE CMD NOT ON BSE TABLE 
2313 006242 051733 DH27 “AFTER WRITE DATA CMD 
2314 Q0b6244 053764 OT1 



UNIBUS 
OZR6JD Pl 

RK6 DRIVE DIAGNOSTIC PART 3 
1 28-JAN-77 11:05 

OS4Sle 

0S0164 
OS0646 
0S3764 
OS4406 

MACY11 27( 1006) 
ERROR POINTER TABLE 

DF 10 

;ERR 56 

;ERR $7 

;ERR 60 

;ERR 61 

sERR 62 

GOU 
31-JAN-77 18:30 PAGE 44 

;DETECTED BSE IN READ BUT NOT IN WRITE CMD. 

;WRONG CYL® IN HEADER WORD 
;AFTER SEEK CMD 

;MSG_AD ERROR 
‘AFTER WRITE DATA CMD 

MSG Al ERROR 

;MSG AD ERROR 
;AFTER READ DATA CMD 

;NO_ATTN 
;AFTER RECAL CMD 

;MSG Al ERROR 

;MSG_AOD ERROR 
sAFTER WRITE CHECK CMD 

;MSG Al ERROR 

NO DRIVES PRESENT 

;FOUND 10 BAD CYL 
;AFTER WRITE DATA CMD 

SEQ OC44 
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2371 006376 OS4Sle DF 10 

5355 72 ERR 03 19 MSG Al ERROR 
533 eats saat DH8 ;AFTER DRIVE UNLOADED & DOOR OPENED 
2375 OO064O4 054142 OT13 ; 
2376 OO64O6 OS4646 OF el i 
e377 :ERR 64 
e378 OOB4!IO 045413 EM20 :MSG B1 ERROR 
2379 OOBYNle 051100 OH8 
2380 006414 054142 0T13 
2381 O06416 OS4646 DF el 
2382 SERR 65 
2323 OOB4eD O04SS17 EMe3 *SPIN SET 
e284 O064ee 051143 DH11 ;AFTER LOADING HEADS WITH DOOR OPEN 
°38S O064e4 053764 OT1 
2386 OOB42E 0545!l2 OF 10 
2387 sERR 66 
2388 006430 EM17 ;MSG AD ERROR 
2389 OOB432 051143 DH11 
2390 O06434 O5414e DT13 
2391 OO6B436 OS4646 OFe1 
c3Se sERR 67 
2393 OOB44O O4S3S! EM16 ;MSG BO ERROR 
23904 = O0644e 051143 DH11 

006444 054142 0113 
C3% OOS44E OS54646 OF el 
2397 ;ERR 70 
2398 O064SOC 045372 EML9 ;MSG Al ERROR 
2399 OO64Se 051143 OH11 
C400 O0b4S4 054142 OT13 
e401 OO64SE 054646 DF el 
e402 sERR 71 
e403 OO6B460 045413 EMeO ;MSG 81 ERROR 
C4OH OO6462 051143 OH11 
e40S O06464 OS4142 OT13 
°40R OO6466 OS4646 OF el 
3407 -ERR 72 
e408 006470 O4S60S EM2S CARTRIDGE NOT CLEARED 
e409 00647e 051217 DH12 ;AFTER DISK PACK REMOVED 
2410 906474 053764 OT1 
e411 O06476 OS4Si2 OF 10 
2412 -ERR 73 
2413 006500 900000 0 
e414 006S0e 000000 0 
2415 006S04% 000000 0 
e416 006506 o00000 0 
2417 SERR 74 
e418 006510 045330 EM17 ;MSG AO ERROR 
2419 O006Si2 O0S1004 DH4 ;AFTER PACK RE-INSERTED & HDS LOADED 
2420 006514 OS414e OT13 
2421 006516 OS4646 OF el 
e422 sERR 7S 
e423 O06S2D 045351 EM18 ;MSG BO ERROR 
e4e4 006See 051004 DH4 
2425 006Se4 054142 DT13 
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2427 FERR 76 
BY58 006530 045372 EMI9 .MSG Al ERROR 
upg 05 1004 BHY 

0 4142 6713 
3 u646 i 

e432 ;ERR 77 
B33 O06S4O O4S43 EM20 :MSG B1 ERROR 
B44 O06S42 051004 OH4 
S435 OOBS44 «E4142 6713 
5436 O0GS46 OS4645 OFZ] 
3437 SERR 100 
438 O06SSO 045517 EM23 :SPIN SET 
5439 006552 051247 OHI3 SAFTER LOADING HEADS WITH CART. OUT 

06554 053764 OT! 
3441 06556 064512 OF 10 
atte sERR 101 
5445 006560 000000 0 
5444 Q06S62 O00000 0 
5445 Q08564 DO0000 6 
Su4e, 006566 O00000 0 
Suu? .ERR 102 
5448 006570 000000 0 
2449 006572 000000 fi 
3450 006574 00000 0 
5451 006576 O00000 0 
Sub3 “ERR 103 
5453 006600 000000 0 
S454 006602 000000 0 
S455 006604 00000 0 
456 006606 000000 0 
5u57 JERR 104 
3458 006610 000000 0 
5459 006612 OO0000 9 
5420 006614 O000C0 6 
5461 006616 O00000 0 
Bug? -ERR 105 
5463 006620 047043 EMS2 ;UNS NOT SET 
Bub4 O0eege 061374 BHU SAFTER MOS FOUND 
SuB5 063764 OTL 
P4656 006625 064512 OF 10 
5467 -ERR 106 
S468 006630 o4s742 EMog :VV SET 
5469 O06632 051333 BHIS tWITHOUT PACK CMD 
3470 O06 063764 OT! 
5471 00663 064512 OF 10 
ane 40 045774 :ERR 107 39 ;DSC_NOT SET 

oy 42 053050 BHES OPC ER EVEN PARITY ISSUED 
5475 006644 063764 OT1 
5476 006646 054512 OF 10 
2477 sERR 110 
3478 006650 046632 EMYB /WRL NOT CLEARED 
2473 else Opebbs BHYE ‘AFTER WRITE LOCK SWITCH DISABLED 
Sug Bg OeS°o4 OT! 
5481 O06656 054512 OF 10 
24Be ;ERR 111 
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eSe0 006754 
eS2e1 006756 
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; ERROR 120 

ATTN NOT CLEARED 
ZAFTER UNIT SELECT PLUG REMOVED 

;NEO NOT SET 

;ATTN NOT SET 
“AFTER EVEN PARITY ISSUED 

;PARITY NOT SET 

;WRL NOT SET 
;AFTER WRITE LOCK SW ENABLED 

CONT NOT RDY 
AFTER PACK CMD 

CONT NOT ROY 
AFTER SEL OR CMO 

AFTER SUBSYS CLEAR 

;WLE NOT SET 
;AFTER WRITING WITH WRITE LOCK SET 

;NED_NOT SET 
;AFTER WRONG PORT SELECTED 

;MSG_AO ERROR 
'AFTER WRITING WITH WRITE LOCK ENABLED 

SEQ OC47 
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0070ie 
007014 
007016 
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051417 
0$3764 
054512 

045351 
0S27S6 
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DH2S 
DT1 

“SAFTER RECAL CMO 

;MSG BO ERROR 
;AFTER WITING WITH WRLE ENABLED 

;MSG Al ERROR 

;MSG Bl ERROR 

;NED NOT CLEARED 
;AFTER CORRECT PORT SELECTED 

;NO_RDY 
sAFTER SEEK CMD 

;NO ATTN 

;NED NOT SET 
AFTER BOTH PORTS DESELECTED 

;WRITE LOCK NOT SET SECTOR BOUNDRY 
ZAFTER WRITING WITH WRL ENABLED 

;AFTER WRITE LOCK ENABLED WHILE WRITING 

;AFTER WRITE LOCK ENABLED FROM AC OFF 

SEQ 0048 
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OS4024 
OS4446 
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ERROR POINTER TABLE 

DT3 

;ERR 141 

sERR 146 

sERR 147 

;ERR 150 

;SPINOLE ON NOT SET 
;AFTER ORIVE MANUALLY LOADED 

;ORIVE NOT READY 
AFTER AC POWERED UP 

;CONT NOT READY 
:AFTER ST SPIN. CMD 

NO ATTN 

;HEAODS NOT HOME 
AFTER MANUAL UNLOAD 

;CERR NOT SET 
AFTER TIMEOUT TO POWER DOWN 

;AC LOW NOT SET 

;NED NOT SET 

ROY ;NO 
;AFTER CLEAR CMO 

;AC_LO NOT CLEARED 
AFTER AC POWERED uP 

SEQ 0049 
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ERROR POINTER TABLE 

;ERR 162 

;ERR 163 

;ERR 164 

;ERR 16S 

;VV NOT CLEARED 

SATTN NOT CLEARED 

;VV_SET_ AFTER HOS LOADED 
tWITHOUT ’PACK’ CMD 

i NX ER 
s;AFTER SEEK WITH VV=0 

;CYL ADOR CHANGED FROM O 

;MSG AD ERROR 

;MSG BO ERROR 

;MSG Al ERROR 

:MSG B1 ERROR 

;NXF _NO T SET 
;AFTER WRITE DATA WITH VV=0 

SN CECTORS OS, Ub, 8 

SEQ@ 0050 
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;ERR 166 

m
 
O
O
O
O
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sERR 167 

OH74 
Th 
Fi7 

;ERR 170, 

0 
0 

; ERROR NA 
EM1e2 

ENe1 

OF 15 
;ERROR 201 

NOY 
31-JAN-77 18:30 PAGE S1 

;ON SEC 10, le....20 

;NO ROY 
:AFTER READ HEADER CMO 

sNXF DID NOT SET FAULT 
SAFTER SEEK WITH VV=0 

;DLT SET 

;CERR SET 

;UNLD NOT SET 
AFTER MOS FOUND 

;CANNOT FIND MOS 
AFTER SEARCHING ALL DRIVES 

‘ARTE ' untte EL PLUG REMOVED 

;NO_RDY 
sAFTER WRITE HEADER CMD 

SEQ 0051 
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;CERR SET 

;UNEXP MEMORY PARITY ERROR 
TEST #,PRAP PC 

;MSG_BO ERROR 
SAFTER AC SWITCHED OFF 

;CERR NOT SET 
‘AFTER TIMEOUT TO ENABLE WRL 

SWRL NOT SET 

sWCE AT CYL 411,TRK 2, SEC 21 

-CERR NOT SET 
AFTER WRITING WITH WRL ENABLED 

sCERR SET 

;CTO SET 
s;WHILE WAITING FOR OR REC’D CONTR RDY MSG A 8 B BAD 

;NED SET 

;MOS SET 

;RTZ NOT SET 
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: 
052374 OHY 1 
0S3764 OT! 
OS45 12 DF 10 

;ERR 215 
045330 EM17 
0S2341 OH39 
054142 0T13 
OS4S46 OF el 

sERR 216 
045351 EMI 
052341 DH39 
0S4142 0713 
OS4646 OF 21 

ERR 217 
04S37e EM19 
OS234 1 DH39 
0S4142 OT13 
OS4646 OF 21 

;ERR 220 
O4S413 EMeO 
OSe341 DH393 
OS4142e OT13 
OS4646 OF 21 

;ERROR 221 
O00000 0 
Q00000 0 
000000 0 
000000 0 

sERROR 222 
000000 0 
000000 0 
000000 0 
000000 0 

sERROR 223 
000000 0 
000000 0 
000000 0 
000000 0 

;ERROR 224 
Q00000 0 
000000 0 
000000 0 
000000 0 

ERROR 22S 
000000 0 
000000 0 
000000 0 
000000 0 

ERROR 226 
O4S 144 EMle 
051703 OHe6 
053764 OT1 
054512 OF 10 

;ERROR 227 
O4S434 EMe1 
051703 DH26 

;DURING RECO CMD 

;MSG_AO ERROR 
“AFTER WRITE HEADER CMD. 

;BO ERROR 

;Al ERROR 

;B1 ERROR 

;NO_RDY 
;AFTER READ DATA CMD 

;CERR SET 

SE@ 0053 
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2877 
e878 .SBTTL PROGRAM SETUP 

2880 O100SO 012737 000001 001356 PARSRT: MOV #1, PARAM -SET FLAG FOR 220 START 
oes 0100S6 od040e BR PROSRT ‘START PROGRAM 

2883 010060 00S037 001355 START: CLR PARAM -C'EAR FOR 200 START 
2384 910064 O0000S PRGSRT: RESET : CLEAR INT ENABLE & INIT 
esas 010066 012706 001100 MOV #STACK, SP SETUP STACK POINTER 
2886 010072 O12746 000000 MOV PRO, -{SP) -PSW LOADED TO BE 
2887 O10076 012746 O10104 MOV #1$,-(SP) -LSI-11 COMPATABLE 
egee 010102 o0000e RTI -ENABLE ALL INTERRUPTS 

2890 010104 004737 033262 1S: JSR PC, STKINT ;SETUP KB VECTOR ADOR, PRIORITY 4 
2891 8 TURN ON KB INTERRUPT 
2892 
2893 
oBs4 -### CPU PRIORITY LEVEL NOW AT O ### 
283s ;#H## ANY DEVICE WHICH SETS ITS ### 
28% :##% INTERRUPT ENABLE BIT WILL ### 
ae 5 HeE SERVICED. REE 

2899 : CLOCK INTERRUPTS Wit CHANGE CPU PRIORITY TO LEVEL 6 (IN ’STS’) 
2300 *RKO& CONTROLLER IN ReupTs WILL CHANGE CPU PRIORITY TO LEVEL S IN 'SETINT’) 
e301 “KEYBOARD INTERRUPTS WiLL CHANGE CPU PRIORITY TO LEVEL 4 (SEE ABOVE) 

ALL 'SYSMAC’ TRAPS WILL CHANGE CPU PRIORITY TO LEVEL 7 (SEE BELOW) 
- 4 

2305 ;SYSMAC ’ SETUP’ 
2906 .SBTTL INITIALIZE THE COMMON TF 
2907 ->CLEAR THE COMMON TAGS (S$CNTAG) HREA 
2908 010110 012706 001100 MOV 8SCNTAG, Rb »:FIRST LOCATION TO BE CLEARED 
2909 010114 QOS026 CLR (RE) + "CLEAR MEMORY LOCATION 
2910 010116 022706 001140 CNP aSWR,R& ;; DONE? 
2911 010122 001374 BNE 6 -:LOOP BACK IF NO 
2312 010124 012706 001100 MOV #STACK, SP SETUP THE STACK POINTER 
2313 INITIALIZE A FEW VECTORS 
2914 010130 012737 031370 000 MOV SSSCOPE QBIOTVEC ;;IOT VECTOR FOR SCOPE ROUTINE 

Sle Gini glere, Suess Ges AY eeaee a ec! CEM vecron ron Emon fOUTIN 8 Hi 
2317 010152 012737 000340 eerie MOV Hoh ge eres iEvEL"S 
e318 010160 Ole737 035500 900034 NOV STRAP O8TRAP VEC i iTRAP VECTOR FOR TRAP CALLS - 

" ; 
2320 BION 1553 neat Meee MOV tereaN Rees ;;PORER FAILURE VECTOR 
2921 010202 012737 000340 00002 MOV 8340, dePWRVEC+2 ;; LEVEL 7 
ese2 010210 013737 023776 023770 MOV SENOCT, SEOPCT :: SETUP END-OF-PROGRAM COUNTER 
2923 «010016 001174 CLR STIMES >: INITIALIZE NUMBER OF ITERATIONS 
2904 010222 001176 CLR SESCAPE *:CLEAR THE ESCAPE ON ERROR ADDRESS 
2925 010226 112737 000001 001115 MOVB #1, SERMAX j ALLOW ONE ERROR PER TEST 
2926 0102 0120737 010234 001106 MOV 8. , SLPAOR INITIALIZE THE LOOP ADDRESS FOR SCOPE 
2927 O10e42 012737 O10e42 001110 MOV 8. .SLPERR >> SETUP THE ERROR LOOP ADDRESS 
2928 -;SIZE FOR A HARDWARE SWITCH REGISTER. IF NOT FOUND OR IT IS 
2929 -:EQUAL TO A “-1", SETUP FOR A SOFTWARE SWITCH REGISTER. 
2930 010250 01374 000004 MOV SkERAVEC,-(SP) ;;SAVE ERROR VECTOR 
2931 Cl0eS4 012737 010310 ococD04 MOV H64$ JB8ERRVEC :;SET UP ERROR VECTOR 
293e 010262 012737 177570 OO1140 MOV DSW, SWR SETUP FOR A HARDWARE SWICH REGISTER 



UNIBUS RK& DRIVE DIAGNOSTIC PART 3 
DZR6JD. P11 2B-JAN-77 11:05 

2933 010270 O1e737 177570 
egw 010276 Qee?777 177777 
e33S 010304 O0010le 
e336 
e937 Ol 
2938 010310 Q1e716 010316 
e939 010314 
ca 010316 oie? goni7e 

gS) IBS Bie Su 
em 010336 001216 
eS O1034e 132737 000200 
es6 010350 001403 
ew7 0103S2 012737 001232 
ess 010360 
eng 
e950 010360 OQ12e737 O104e4 
ces 010366 012737 000340 

2953 O10374 Q12701 172100 
e3s4 Q10400 005011 
e355 O1040e Ole711 000001 
2956 O10406 012737 031026 
e957 O10414 012737 000340 
coe Ol04e2 000401 

2960 O104e4 Oeebeb 
2961 O10426 062701 000002 
2%e O1ON32 Oedle? 172140 
2963 010436 001360 
2964 O1044O 012737 000006 

2965 0! 
297 O104S2 004737 O2e4064 
e968 010456 005037 001220 
299 010462 005037 001222 
2970 
e971 
e972 
2973 
2974 
e975 «(Ol 005737 000042 
2976 Ol 001014 
e977 Ol 004737 024104 
2978 ot att 000041 

e380 (01 reek 005516 
2981 010514 104401 036462 
e%e 010520 000137 010534 
2983 9105e4 000137 010600 
e384 010530 005237 005524 
2938S 
2986 
2987 

00114e 
170634 

001140 
00114e 

001231 

001140 

000004 
000005 

000114 
000116 

oo0004 

000013 

FOS 
MACY11 27(1006) 31-JAN-77 
INITIALIZE THE COMMON TAGS 

MOV sODISP, DISPLAY 
CMP -1,aSHR 
BNE 

BR 6S$ 
64S: nov 65S, (SP) 

6SS: MOV eSWREG, SWR 
MOV a0 SP G, DISPLAY 

66S: MOV , SRERRVEC 

CLR spass 
BITB sAPTSIZE, SENVM 
BEQ 675 
MOV #SSWREG, SHR 

67S: 

MEMPAR: MOV #15, ERRVEC 
MOV SPR? ERRVEC+2 

MOV SMEMBAS, RI 
3S: CLR (RI) 

MOV al (RI) 
MOV SMEMERR, MEMVEC 
MOV BPR’, SMEMVEC+2 
BR 

1$ CMP (SP)+, (SP)+ 
2g ADD 82,R1 

CNP Ri, sMEMBAS+40 
BNE 3$° 
MOV SERRVEC+2, ERRVEC’ 
CLR ERRVEC+2 

JSR PC, CLRFLG 
CLR SDEVCT 
CLR SUNIT 

18:30 PAGE Sb 

;AND A HARDWARE DISPLAY REGISTER 
ETRY TO REFERENCE HARDWARE SWR 
HAN THe IF Hreoare eR TROP OCCURRED 

Bo eM 
yi bPOINT TO SOFTWARE SWR 

; RESTORE ERROR VECTOR 

“CLEAR PASS COUNT 
Hi TESt USER SIZE UNDER APT 
ives USE NON-APT SWITCH 
"NO,USE APT SWITCH REGISTER 

; TIMEOUT VECTOR 

;ADOR OF MEM CSR 
“SEE IF CAN REFERENCE 
SET ENABLE BIT IF YES 
;LO MEMORY CHK VECTOR IF DONT TIMEOUT 

;ADJ STACK 
TRY NEXT CSR 
ALL_TRIED? 
:BR IN NO 

;RESTORE TRAP CATCHER 

;CLEAR DOUMP THRU SIZFLG 

FIND OUT IF XXOP, ACT, APT; CHAIN OR DUMP MODE 

STARTI: TST 42 
BNE 

CMPB 41. 813 
2s 

INC BOUMP 
TYPE MSG2 
IMP ét2 

1S: IMP 6T3 
25: INC PPTP 

CHECK IF ALL PARAMETERS DEFAULTED. 
THE REPLY TO ‘ORIVES TO BE TESTED’ SHOULD BE ‘WITH OPERATOR. 

“BR IF AUTO 
‘MANUAL, TYPE PROG ID 
:13=LOADED BY XXDP 

;SET RKO& DUMP MODE FLAG 
“REPLACE DRO PACK W/SCRATCH 8 DO<CR> 

;SET ACT/APT/PTP DUMP MODE FLAG 

IF NOT, BEGIN INPUT DIALOGUE 

SEQ OCS6 
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;DRIVE NOS. 
EX: 

;AUTO MODE 
“CHECK IF LOADED BY XXDP OR OTHER. 
DEFAULT ALL PARAMETERS. 
; ON THE BUSS 

ST4: MOV 

STS: CLR 

18: CMP 

8177440, SBASE 
#210, RKVEC 
PCE SETINT 

SESCAPE 
#ORIVO, DRVPTR 
SDEVCT’ 
SUNIT 
81S, ERRVEC 
aL Ks 

(SP)+, (SP)+ 
#45, ERRVEC 

PCLKF 

SEPERATED BY COMMAS 8& TERMINATED BY <CR> 
ORIVES TO BE TESTED: 1,2,4<CR> 

;BR IF 220 START 
200 START, DEFAULT & SIZE THE BUSS 
-ORIVES TO'BE TESTED 
:GET DR NOS. 
BUSS ADDR 
:GET BA 
:CONT INT VECTOR 
GET INT VECTOR 

SET FLAGS & NO INPUT DIALOGUE. 
TEST ONLY THOSE DRIVES THAT ARE READY 

;13=LOADED BY XxDP 

;SET RKO& CHAIN MODE FLAG 

;0RO NOT TSTD 

;SET ACT AUTO FLAG. 

;DEFAULT VALUE 
DEFAULT VALUE 

;00 “SIZE THE BUSS” TEST 

i INITIALIZE reece 

PBR 
- SETUP 
;NO. OF ORVS DONE 
CURRENT DRV UNDER TEST 

SETUP TIMEOUT ERROR VECTOR 
1F (-CLOCK THERE 

iB SENT, SET FLAG. 
‘VECTOR ADDR 

‘BRE IF P-CLOCK THERE 
i OEETON ADBE FLAG 

ROUTINE 
Yio PROGRAM HAL TS 

;L-CLOCK NOT THERE, CLEAR STACK 

;SEE IF P-CLOCK THERE 
;PRESENT, SET FLAG 

SEQ 00S7 
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-JAN-77 11:05 INITIALIZE THE COMMON TAGS 

013700 00!3S2 MOV PCVEC, RO - VECTOR RODR 
005237 oosss4 3s: INC OOTIM ‘INDICATES TIMING TESTS CAN BE DONE 
012720 030124 MOV BCLOCK, (RO)+ “SERVICE ROUTINE FOR CLOCKS 
012710 000300 MOV #PR6, (RO) 
000407 BR TST ::GO TO NEXT TEST 

022626 2s: CMP (SP)+, (SP)+ -P-CLOCK NOT THERE, CLEAR STACK 
000767 BR 3$ 

022626 4g: CMP (SP)+, (SP)+ sNEITHER CLOCK THERE, CLEAR STACK 
005037 O0SSS4 CLR DOTIM’ -TIMING TESTS CANNOT BE DONE. 
104401 637156 TYPE ,MSG13 “ALL TIMING TESTS BYPASSED 
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BASIC CONTROLLER TESTS, SIZING & SETUP 

.SBTTL BASIC CONTROLLER TESTS, SIZING & SETUP 

; o SHSRERELSESASESELSLSLKSRSRASAEASESERESSRESREREARRRERARERRERERA ES 

TEST 1 REFERENCE ALL CONTROLLER REGISTERS 
:* 

 & THIS TEST VERIFIES THAT ALL THE CONTROLLER REGISTERS 
;# AN BE ACCESSED. THE INABILITY TO BE ACCESSED WILL 
i Rec TINA TIME QUT T TRAP WITH AN ERROR MESSAGE. ANY 
ie ERROR IN THIS TEST WILL RESULT IN ABORTING ALL OTHER 
i TESTS ANO JUMPING TO END OF PASS’ 
i# 

+ SEKSRSSSEERSERESSSERE SAREE SERRERSSREARERRERARAASESSRERSRSESREEES 

#471: SCOPE 
MOV #1 STIMES . l_ ITERATION 
MOV aStACK,s ‘heSTaRE STK PTR 

MOV #PRO, -(SP) iRESET PSW TO PRIORITY O 
HOV #S$,-(SP) & MAKE IT LSI COMPATABLE 

Ss: 

MOV #1$ ERRVEC -SETUP TIMOUT ERROR VECTOR 
MOV SBASE RS -SETUP INDEX REG. 
TST RKCSI URS) REFERENCE ALL THE 
TST RKCS2(RS) -CONTROLLER REGISTERS 
TST RKWC(RS) 
TST RKBA(RS) 
TST (RS) 
1ST 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 
TST RKDB(RS) “UNTIL THIS IS REMEDIED. 
TST RKMRI (RS) 
TST RKNR2 (RS) 
TST RKMR3(RS) 
TST RKECPS(RS) 
TST RKECPT (RS) 

MOV 8BADTMO,ERRVEC ;SETUP TIMEOUT HANDLER 
BR TSTe2 ->GO TO NEXT TEST 

1S: CMP (SP)+, (SP)+ -RESTORE STACK POINTER 
ERROR 2 OP “ABORT-COULD NOT REFERENCE CONTROLLER REGISTER 

+ REGGE REGGE ERR RA RRR RRRERER EERE RER EES EE 

‘ LTEST 2 SIZE THE BUSS 

THIS TEST IS ENTERED ONLY IF 'DRIVE SELECTION’ IS DEFAULTED 
EITHER BY RUNNING IN THE AUTO MODE OR A 2G0 START IN THE 

EUERY 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 p
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Te SIZE THE BUSS 

# TESTING THAT DRIVE ONLY IF THE ERROR WAS A RESULT OF 
te MOS, UFE OR NED BEING Bar OR BOTH NED & DRA RESET IN- 
i: DICATING THE OTHER PORT IS ACCESSED. 

 SEEKKESHEREKKEAKSRESREAREERRASRSESARRSRASKESRSRAALARERESRESEEESE 

téT2: SCOPE 
MOV #1 STIMES 1 ITERATION 
MOV estAck, SP ‘RESTORE STK PTR 

INC BYPCERR -DO NOT TEST CERR IN FRDY 

BITB sBIT7,SENVM -SEE IF USE APT SELECTED DRIVES 
BNE 14S -BR IF YES 
Jue 12 “ELSE DO NORM SIZING OR VERIFY 

14S: TYPE MSG1O iMT R 
CLR okie he patie’ Beant 

SY Bazvo,a 
MOV Spey Re i DRY eV FLA MAP 

15S: BIT #81T0,R2 ;SEE IF DRV IN DEVICE MAP 
BEQ 18 R IF NO 
INC ORIVS “ELSE INCR DRIVE COUNT 
INC (RI) 8 SET DRIVE PRESENT FLAG 
TYPE SCRLF 
MOV RO, -(SP) : 1 SANE aVE RO FO FOR TYPEOUT 

TYPOS iO 0 FYPEMBCTAL ASCII 
-BYTE 1} tt TYPE 1 DIGIT(S) 
.BYTE O | SUPPRESS LEADING ZEROS 

16S: TST (R1)¢ ; ADV POINTER TO NEXT FLAG 

the «B..RO ONL g TESTED? 88., C 
BEQ 178 a if vee 

ROR Re sELSE GET NEXT BIT OFF DEVICE MAP 
BR 15S :8 TRY AGAIN 

17S: TST ORIVS iSEE, IF MORE DRIVES PRESENT 
BEQ 18s 
JMP NUORV - ELSE EXIT TEST 

188: ERROR 34 :NO_ORIVES FOUND IN SDEVM 
HALT “SETUP CORRECTLY & PRESS ’CONTINUE’ 
IMP STS ‘TO TRY AGAIN 

128: MOV #SCLR,RKCS2(RS) ;SUBSYSTEM CLEAR 

MOV T10, TEMP! SET TIMEOUT 
JSR PC FROY :FIND RDY 

SEQ O0C60 
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3171 011402 104120 ERROR 120 -ROY NOT SET BY ENO OF SCLR 

3173 
174 oosssé TST LG 

ated Bt aod Nites Beg 7A¢5 -D0 NOT SIZE, GOTO NEXT TEST 
3176 O11412 104401 037062 TYPE MSG10 ATLL TEST DRIVES ; 
177, O114 005526 LR PRIVS is ar OF RIVES PRESENT Lok 
173 114 LR 0 ae 
1 114 12701 005530 MOV 8ORIVO,R1 : DRY FLAG 

3180 011430 1S: ; 
3181 O11430 104415 SCOP1 
3182 011432 012706 001100 MOV #STACK, SP -RESTORE STK PTR 

3164 011436 012765 OO004O 00010 MOV 8SCLR,RKCS2(RS) ; SUBSYSTEM CLEAR 
3185 O11 wis 913737 142% o0S444 MOV 710 ero isto TNE OUT 
3186 011452 4d JSR 

im Ghee He xn RA dBbavcsocsy ELet oot pode 
3189 Gi Lay 018768 900001 000009 MOV ee (RS) ps eee tc} ORIVE CMD 
3190 O114 1 1426 OOS444 MOV Tid, TEMP 
3191 011500 004737 Oe442e2 JSR PC eat FIND ROY 
1% ll ? RROR ile “NO RDY AFTER SELECT ORIVE CMD. 

1 11 100000 c0S40& IT 8CERR,HCS! 
3194 611514 O0104% BNE 
3195 011516 013737 o0S434 cOSs444 MOV oeee.T 
31% O11 042737 177770 OOS444 BIC SI CCDRYNSKO TEMP 
3197 O11 020037 O0S444 CMP RO, TEMP 1 -S/B SAME 
3198 O11 001016 BNE 3$ 
3199 O11 TST RO 

SH i i 611 

Se nn ee ' 
55 Bi Res 37 ih pat iat REEVE BRENT FLAG 

11 109401 001205 TYPE SCRLF 
3206 Ol 010046 MOV RO, - (SP) Se RO FOR TYPEOUT 

Ee 011565 104403 TYPOS a0 TYPE~-0cTAL ASCII 
3209 011570 001 -BYTE 1 St TYPE | 1 DIGIT(S) 
3310 11674 99 -BvTe 0 SUPPRESS LEADING ZEROS 
sil oco4 8 &$ 

3213 011574 004737 025130 3S: JSR PC, BYP TYPE BYPASS DR 8 
Zi: 011600 104001 ERROR 1 WRITTEN OR # DOES NOT MATCH RKMR2 OR # 

16 011602 005721 cS: TST (R1)+ SHIFT PTR TO NEXT OR. FLAG 

Big Flips PRB coon a hn #8., 
3219 Bibs eles BNE tg “MORE LEFT. 
3220 011614 005526 TST ORIVS 
3221 011620 0010S4 BNE 10$ 
3222 Olibe2 104061 ERROR 61 :NO DRIVES SEEN 
3223 91 1be4 000000 HAL T -SETUP & PRESS CONTINUE’ 
3204 O11626 000137 010656 IMP STS 

3226 011632 032737 O01000 OOS410 2s: BIT 8MDS,HCS2 
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BNE 6$ 
000400 005410 BIT aUFE ,HCS2 

ococo! 005420 BIT #ORA, HOS 
BNE as 

010000 O0S410 BIT #NED, HCS2 
BEQ 95 
BR Ss 

025130 6S: JSR PC, BYP -TYPE BYP DR 8 
ERROR 2 *MDS DETECTED 
BR cs 

025130 7§: JSR PC, BYP 
ERROR 3 sUFE DETECTED 
BR 5$ 

010000 O0S410 8s: BIT #NED, HCS2 
BEQ 4§ 

037267 TYPE MSG1S -ORVE 
MOV Ro, -(SP) SAVE RO FOR TYPEOUT 

;; TYPE OR® 
TYPOS ::GO TYPE--OCTAL ASCII 
-BYTE 1 :: TYPE 1 DIGIT(S) 
"BYTE 0 ‘SUPPRESS LEADING ZEROS 
ERROR 10 -DRA & NED BOTH SET 
BR cs 

025130 Qs: JSR PC, BYP 
ERROR 45 ;NO DRA 8 NO NED = OTHER PORT SELECTED 

012302 10$:  JMP NUDRV 

33 KERERKARSSRERER SEES RRA ESR RRRRARE RE RRRERRSRRRERRRERSERSEA ARES EEE 

; ATEST 3 VERIFY OPERATOR DRIVE SELECTIONS 

i THIS TEST IS ENTERED ONLY IF DRIVE SELECTION IS NOT 
=i FRULTED. EVERY DRIVE FROM 0 TO 7 IS ADDRESSED 8 
1 CONTROLLER ERROR (CERR) Is EXAMINED. IF NOT SET, T 
te PROGRAM WILL ASSUME THE ORIVE IS PRESENT. IY WILL THEN CHECK 
i TO SEE THAT THE DRIVE INPUTTED FOR TESTING. IF NOT, IT WILL 
ie BE AN ERROR. IF CERR WAS SET. THAT DRIVE WILL BE BYPASSED 
te ONLY IF THE ERROR WAS + OF MOS OR UFE SET OR BOTH 
1 ¥ NED & DORA RESET (WRONG PORT). IF CERR IS A RESULT OF 
1 NED ONLY, IT IS CHECKED AGAINT THE INPUTTED INFOR TO 
- VERIFY It WAS NOT SPECIFIED. 

.. Jalal) 1-+Slahlallahlaalelhalealeleelleelaellelleelleabelelleielelellelbaelelisiiahlel 

oo00001 001174 "MOV #1. STIMES >:00 1 ITERATION 
001100 MOV aStAck, SP "RESTORE STK PTR 

CLR RO ‘DRIVE ADOR 
005530 is MOV #ORIVO,R1 DRIVE FLAG 

; SCOP 
001100 MOV eSTACK, SP RESTORE STK PTR 
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912006 012765 g000% 0 999010 HOV aSCLR RKCS2(RS) ; SUBSYSTEM CL CLEAR 

Gishke Ghia Bes a eA 
Bish Adee 000010 MOV fe RKCS2(RS) : ORV vr anR 
012034 012765 000001 cd90000 MOV @SELORV, RKCS1(RS) ;SELECT DRIVE CMD 
Gieoe 3737, 001426 4 OOS444 MOV io TEMP 

1 737 422 JSR PC FROY ;FINO ROY 
O12e0S4 104117 ERROR 11? ?NO POY AFTER SELECT ORIVE CMD. 
O1e0s6 ; 100000 005406 BIT aCERR, ,HCS1 

Bis. 804938 oosus4y ons44M MOVs AAR, TEMP 
012074 042737 177770 OOS444 BIC ETC CORVHSKO, TEMP 
012102 00037 OOS444 CMP RO, TEMP 5/8 SAME 
012106 001010 BNE 33° 
012110 005711 118: TST (RL) 

preile reaey 4§ ae PBs HIFT PTR TO NEXT DR FLAG 
piste poe 58s INC RO + PNE OR OR® 
012120 022700 000010 CMP #8. ,RO 
012124 001325 BNE 1$ sMGRE_LEFT 
012126 000467 BR TST4 G0 TO NEXT TEST 

012130 004737 025130 3S: JSR PC, BYP ;TRY BYPASS DRIVES 
012134 104001 ERROR 1 ‘WRITTEN DR® DOES NOT MATCH RKMR2 ORs 
01213 005711 TST (RL) 
Olel 901768 BEQ 4§ BRANCH IF NOT SPEC BY INPUT 
01214 005526 128: DEC ORIVS :DECREMENT TOTAL DRIVS 
012146 005011 CLR (RL) CLEAR DRIVE FLAG 
012150 000761 BR 4§ 

0121S2 004737 025130 SS: JSR PC, BYP 
012156 0400S ERROR S DR PRESENT BUT NOT SPECIFIED BY OPERATOR 
012160 000755 BR 4§ 

O12162 032737 001000 005410 2s: BIT #MDS, HCS2 
012170 001027 BNE 6S 
012172 032737 OOOO 005410 BIT #UFE,HCS2 
012200 001027 BNE ? 
Qleede 032737 00000! ocns4e0 BIT BORA, HOS 
012210 001005 "NE BS 
O1e212 032737 010000 00S410 BIT 8NEO, HCS2 
biceed 001423 BEQ 9s 

1 000404 BR i0$ 
012224 032737 010000 O0SH10 aS: BIT 8NED, HCS2 
012232 001726 BEQ 118 
012234 005711 108: TST (RL) 
012236 001726 BEQ 4§ 

012240 004737 025130 JSR PC, BYP -TYPE BYPASS DRIVES 
012244 104006 ERROR 6 
012246 000735 12s 

012250 004737 025130 6S: JSR PC, BYP TYPE BYPASS DRIVES 
012254 104002 ERROR 2 *MDS DETECTED 
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T3 VERIFY OPERATOR DRIVE SELECTIONS 

BR es 

7$: JSR PC, BYP 
ERROR 3 sUFE DETECTED 
BR Qs 

9s: JSR PC, BYP 
ERROR 4 DRA & NED RESET - OTHER PORT SELECTED 
BR as 

BNE 1S BRANCH IF MORE LEFT. 

‘THIS PART OF THE PROGRAM WILL BE REPEATED FOR EACH 
‘DRIVE PRESENT 
j SUNIT" CONTAINS THE ADDRESS OF THE DRIVE CURRENTLY 

NUORV: CLR BYPCERR ;ENTER HERE FROM LAST TEST 
;TEST CERR IN '’FROY’ 

5 SESE aE ge SE AEE AE A A 0 0 3-9 9 9 A A 9 a 0 a a a a EE 
;ETEST 4 FINO NEXT DRIVE TO BE TESTED 

THIS TEST FINOS THE NEXT DRIVE PRESENT & PUTS THAT 
ADORESS IN 'SUNIT’ 
THROUGHOUT THE FOLLOWING TESTS, THE DRIVE TESTED IS 
THE ORIVE WHOSE ADDRESS IS IN ‘SUNIT’. 

FE irae +14--aaeiellalalaaeeiellaaeeeielellaleaeeelellaleeeeelbbaeeioblaeae 
TH: SCOPE 

30
0 

OC
 

OC
 

ec
 

OK
 

Noy SATACA EB iAP a ARE ER ARR 
MOV 8STN-1, STESTN 
MOV SSTN-1, STSTNM 

TST ORIVS ANY DRIVES PRESENT? 

evr +5562? AEE BRIVES TESTED 
IMP $e0P NOS 8 16 E 

ug: NOV ORVPTR,R1 sADOR OF NEXT DRIVE FLAG 
Ist SQEVCT i 15 FIRST QRIVE BEING CHECKED 

1S: INC SUNIT ;INCR DRIVE ADDR TO NEXT DRIVE 

es: RSC A PRE NES Blive present 
TST ODPCH DOP CHAIN MODE? 

Yb ie CRM oerve o° 
A) .ORVPTR ier EES, DONT TO THE NEXT DR. FLAG 3s: be Rh RT mR ibe PR. FL 

MOV $UNIT, RO 

SEQ OC64 
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3395 012426 010046 MOV RO, - (SP) ates RO FOR TYPEOUT 

33 012430 104403 TYPOS : GO TYPE--OCTAL ASCII 
3398 012432 001 .BYTE 1 TE TYPE | 1 DIGIT(S) 
3338 0120433 000 "BYTE 0 :: SUPPRESS LEADING ZEROS 

S101 012434 10440) 001205 TYPE  ,SCRLF 

3403 012440 PFSRT: -ENTER HERE FOR POWER FAIL RESTART 
3404 PTTTTITT TTT TTT TTT iT TT TTT TT iT itil tt 

3405S jATEST S PRINT DRIVE SERIAL NUMBER 

3407 , THIS TEST READS & PRINTS THE DRIVE SERIAL # FROM MSG A, WORD 11 
3408 is IN BCD 8 IS PERFORMED ON THE IST PASS ONLY 

3410 » URE EE EE EEE EEE eee 

M411 Ol2440 OCO004 FA SCOPE 
Mle Olewe 012737 000001 001174 MOV #1 STIMES : 1 ITERATION 
#13 012450 012706 001100 MOV eStack, SP ‘he SToRE STK PTR 

4 

MM1S 012454 005737 001216 TST $PASS 
3416 OleN60 OOLO4NS BNE TSTb : TO NEXT IF NOf FIRST PASS 
317 Ole%G2 004737 026332 JSR PC, SUBCLR ‘Age SUBSYS CLEAR 
a8 012466 104024 ERROR CERR AFTER SCLR 

20 012470 104401 037301 TYPE MSG16 :DRIVE SERIAL NO. 
Hel 012474 012765 000003 c00026 MOV 3, RKMR: (RS) “SELECT BYTE 3 
Hee 012502 004737 025760 JSR PC’ GSTAT ‘GET STATUS 
Wes 012506 013701 Oo0S434 MOV HMRO RI GET SERIAL 8 
Mey 012512 012704 034764 MOV eSOCTVL, RY “GET ADOR CHAR BUFF 
Hes 012516 O10446 MOV RY, -(SP} STORE ON STACK FOR SSUPRS 
Web 012520 012703 000003 MOV 83/R3 ‘SETUP CHAR COOUNT 
He? 012524 006101 ROL Ri SINITIALIZE BIT POSITIONS 
28 012526 006101 ROL Ri 
Heo 012530 O06101 1S: ROL Ri GET NEXT 4 BITS 
3430 012532 006101 ROL R} 
W431 012534 OO6101 ROL RI 
W32 012536 006 191 ROL Ri 
3433 012540 010100 MOV R1.RO -GET WORKING COPY 
3434 012542 042700 177760 BIC #127760, RO *CLEAR ALL BUT LOW 4 BITS 
3435 012546 052700 o00060 BIS #60, RO ‘CONVERT TO ASCII DIGI 
H%® Ol Jigga mOVB =_ RO, (RY) + -PUT ASCII DIGIT INTO CHAR BUFF 
37 «(Ol DEC R3 
3438 012556 001364 BNE 1$ ;BR IF ALL 3 CHARS iw! DONE 
3439 012560 105014 CLRB = (RY) ELSE INSERT NULL TERMINATOR 

3441 012562 004737 035232 JSR PC, SSUPRS : TYPE 
B42 012566 104101 001205 TYPE  ,$CRLF 
M3 012572 104401 001205 TYPE | SCRLF 

HHS © PERERA REE ESRAERRRRARERSRERREEEEE 

a8 jATEST 6 SET VV WITH PACK COMMAND 

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

; 



UNIBUS RK6 DRIVE DIAGNOSTIC PART 3 
OZR6JD.P11 

se
ec

en
ec

Rc
eo

no
nn

on
ee

 
o
0
0
 

e
0
0
0
 

co
co
 

oo
 

e
a
 

e
e
 
e
e
 

S88
 

ERE
 

012630 

zo
e 

k 
000004 

187 
TONOe 
032737 
001024 

28-JAN-77 11:05 

boii 00 
026332 
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Tb SET VV WITH PACK COMMAND 

TST6: SCOPE 
MOV a1 38 i APO 1 ITERATION 
MOV aStAack, “RESTORE STK PTR 

ISR PC, SUBCLR 
ERROR 24 -CERR AFTER SCLR 

BIT 80. VV, HMRe 
BNE TST? GO TO NEXT TEST IF VV SET 

SCOP1 
MOV 8STACK, SP “RESTORE STK PTR 

JSR PC, SUBCLR 
ERROR 24 ;CERR AFTER SCLR 

MOV #PACK RKCSI(RS) ;CMD TO SET Ww 
MOV #10. TEMP) 
JSR PC FRDY sFIND ROY 
ERROR 116 “ROY NOT SET AFTER PACK CMD 

BIT 80. VV, HMR2 
BNE TST? ;:GO TO NEXT TEST IF VV NOW SET 
ERROR 27 :PACK DID NOT SET W 

33 SEEGER GGE GSES SERRE RERER EGER RRR EERE RRR REE RRR REE REESE 

; ATEST ? UNLORO DRIVE TO BE TESTED 

ie THIS TEST UNLOADS THE DRIVE TO BE TESTED NEXT 
it WAITS FOR ATTN & VERIFIES IT CAME FROM THE CORRECT DRIVE. 

.. HE HHH HH EE REESE REESE SERRA RERELER REESE 

4$17: SCOPE 
MOV #1. STIMES -;D0 1 ITERATION 
MOV estack, SP 

INC UNLD ;USED TO CHECK FOR VALID HALT 

JSR PC, SUBCLR 
ERROR 24 -CERR AFTER SCLR 

MOV BUNLOAD, RKCS1(RS) UNLOAD CMD 
MOV T10, TEMP 1 
JSR PC, FROY sFIND CONTR RDY 
ERROR 1? -NO ROY AFTER UNLD CMD 
JSR PC, TSTATN 
ERROR 20 ;NO ATTN AFTER UNLOAD CMO 

-SBTTL OPERATOR INTERVENTION TESTS 

«JE AR SE AE AE A 0A 3 a 3 4 4 0 a A gg a 9 a a a a a a a a a a a a a a 
j ATEST 10 INTERLOCKS TESTS 

i THIS TEST VERIFIES THAT THE DOOR & CARTRIDGE STATUS BITS 
 # ARE OPERATING PROPERLY IN MESSAGE AO & THAT THE REMOVAL 

SEQ 0066 
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3609 if + BURMA, VERIFIES, ATL NERRTHING STATUS BITS OF 
10 is * S TEST m Oa: THE SP STARTED i ET at OSes CPE RU ene 

12 7 IT ALSO VERIFIES THAT LOSS OF VOLUME VALID RESETS SACK WHICH 
$13 i ASSERTS NON EXISTENT DRIVE IN RKCS2 

31S : « SHSRFSKSKELESSHKESSSSSERESRERERRERAERERERERRRSSRSSEERRAESRERE SSE 

3516 012756 OO00004 téT10: SCOPE 
3517 012760 012737 000001 001174 MOV #1 STIMES ; 1 ITERATION 
$18 012765 012706 001100 MOV aStack, SP ‘hese? STACK PTR 

3520 012772 004737 026332 JSR Pr, SUBCLR 
3$21 012776 104024 ERROR 24 sCERR AFTER SCLR 

3523 013000 005237 001550 INC BYPCERR ;DONT DO CKCERR ROUTINE 

3525 013004 104401 037004 TYPE MSG - INTERLOCKS TEST 
3526 013010 104401 0416S5 TYPE mSGS2 -CONT-E TO EXIT 08 SPACE TO CONTINUE 
327 013014 004737 030306 JSR Pc. cCSP INPUT CONT-E£ OR SPACE 
3eg 013000 000137 013634 IMP 8s RET HERE FOR OR ATE 

3530 013024 104401 041350 TYPE § , MSGH7 ; VERIFY DOOR CANNOT BE OPENED 
3531 013030 109401 oO40S02 TYPE MSG37 “DEPRESS SPACE WHEN DONE 
Be 013034 004737 030346 JSR Pc, GETSP GET SPACE 

35394 013040 104401 043323 TYPE —_, MSGS DEPRESS RUN/STOP SW TO ‘STOP’ 
3535 013044 104401 O4000S TYPE  /mSG30 -OPEN DOOR 8 LEAVE IT OPEN 
33% 013050 104401 oO40S02 TYPE MSG37 : DEPRESS SPACE BAR WHEN DONE 
37 01x04 004737 S306 JSR PC, GETSP ‘INPUT SPAC 
3538 O01 012765 1 oocd26 MOV 81; RKMRI(RS) :SELE 7T BORD 1 
3533 013066 004737 025760 JSR PC’ GSTAT 
340 013072 o00200 005434 BIT 80: DOOR, HMR2 
3541 013100 001401 BEQ 1$ 
SX 013102 104044 ERROR 44 ;DOOR STATUS BIT NOT CLFARED 

3544 013:04 012737 000140 oOs476 1S: MOV 8<D.DRA!D.VV>,E.AQ ;EXPECTED AO 
34S 013!12 tee o0ss00 CLR E.80 
35% 013116 012737 OO0S4O o0sSoe2 MOV #<D. HDHM!D. BRHM!D.CART> ,£.Al 
BY? 013124 012737 000001 005504 MOV #1,€.B1 

3549 013132 004737 025144 ISR PC. CHKMSG ;CHECK MSGS AO, BO al, Bl 
3550 013136 000000 . WORD 0! b'0 *& MSGS SPECIFIED HER 
3551 013140 104045 ERROR ;MSG AO ERROR PETER RRIVE UNLOADED 8& DOOR OPENED 
52 013142 104046 ERROR ue :MSH BO ERROR 
3553 013144 104063 ERROR 63 “MSG Al ERROR 
oH 013146 104064 ERROR 64 “MSG B1 ERROR 

3556 013150 004737 026332 JSR PC, SUBCLR 
557 013154 104024 ERROR 24 -CERR AFTER SCLR 

3659 013156 104401 040135 TYPE =, MSG33 sPRESS 'RUN-STOP’ TO ’RUN’ 
360 013162 104401 040022 TYPE  '™SG34 ‘VERIFY DOES NOT START 
3551 013166 104401 O40SC2 TYPE 'MSC37 
3562 013172 004737 030346 JSR PC, GETSP GET SPACE FROM TTY 
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EO6 
VE DIAGNOSTIC PART 3 MACYL1 27(1006) 31-JAN-77 18:30 PAGE 68 SEQ 0068 
28-JRN-77 11:05 T10 INTERLOCKS TESTS 

004737 025760 JSR PC, GSTAT 
032737 010000 o0S434 BI 80. SPIN, HMR2 

Mei ee FER oR 8 “SPIN SET IN MSGAO 

012737 OOO14O OOSH76 2S: MOV 8(D.CRA!D.VWV),£.RO ;EXPECTED MSG AD 
37 O0SS00 CLR E.B0 

WeLEG 000540 o0sso2 MOV #<D.HOHM!D.BRHM!D.CART>,E.AL 
012737 000001 o0SSO4 MOV 81,€.81 

004737 025144 ISR PC. CHKMSG ;CHECK MSGS AO, BO, Al, Bl 
000000 “WORD «Otto :& MSGS SPECIFIED HERE’ 
l RROR 6 ing a8 ERROR AFTER ATTEMPT TO START SPIN & DOOR OPEN 
1 RROR 6 
104070 ERROR 70 “MSG AL ERROR 
104071 ERROR 71 *MSG B1 ERROR 

004737 026332 JSR PC, SUBCLR 
104024 ERROR 24 -CERR AFTER SCLR 

IO! ONOCZE Tyee Meese iPENCYE PACK B CLOSE GOOR tBuao, © Bapeoe a 
004737 030346 JSR PC, GETSP :GET SPACE FROM TTY 

012765 000001 ocOo0026 MOV #1, RKMRI(RS) “SELECT WORD 1 
004737 025760 JSR PC’ GSTAT 

oco400 005434 BIT #0! CART, HMR2 
001401 BEQ 3$ 
104072 ERROR 72 CARTRIDGE STATUS BIT NOT RESET 

004737 026332 3S: JSR PC, SUBCLR 
104024 ERROR 24 :CERR AFTER SCLR 

104401 040310 TYPE ,MSG3S -PRESS ’RUN-STOP’ TO ’RUN’ 
104401 O40e22 TYPE —_'MSG34 :VERIFY DOES NOT START 
104401 O40S0e TYPE MSG37 
004737 030346 JSR PC, GETSP GET SPACE FROM TTY 

004737 025760 JSR PC, GSTAT 
032737 010000 005434 BIT 80. SPIN, HMR2 
001401 BEQ S$ 
O41 ERROR 100 -SPIN SET IN MSG AO 

104401 043323 S$: TYPE  ,MSG6S ;PRESS 'RUN-STOP’ TO ’STOP’ 
104401 O404OS TYPE | MSG36 “INSERT CARTRIDGE, SET ’RUN’ SW. & CLOSE DOOR 
104401 043563 TYPE  ,MSG70 VERIFY HEADS LOAD 
104401 043506 TYPE MSG69 ‘DEPRESS SPACE WHEN READY 3OES ON 
004737 030346 ISR Pc GETSP “GET SPACE FROM TTY 
005037 005370 CLR UNLD -FOR VALIO HALT 

012765 100000 oj0000 MOV #CCLR,RKCS1(RS) 
005065 000026 CLR RKMRIERS) “SELECT WORD O ZR
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004737 025760 JSR PC, GSTaT 
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FOG 
macyil 27(1006) 31-JAN-77 18:30 PAGE 69 SEQ 0069 
T10 INTERLOCKS TESTS 

BIT aD. VV, HMRe 
Bre 7$ 
ERROR 33 ;VV NOT CLEARED AFTER PACK RE-INSERTED 

MOV #(0.0SC!D.SPIN!D.DRDY!0.ORA> ,E£.AO ;EXPECTED AD 7$: 

64 

BS: 

HHIHBHBHHHMHEHHHHHHEHHHHHHEHHGH HEHEHE EEE EEE tae 
TEST 11 UNIT SELECT PLUG TEST 
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E.B0 
MOV 8<D. SPOK!D. CART!D. SSP!D. BRHM!D.D00R> ,E.Al 
MOV #1,€.81 

JSR PC. CHKMSG CHECK MSGS AD ehh 81 
-woRD Ot! Ise SG SPecirten He 
RROR 74 28 ase AFTER PrCK REINSERTED 8 HEADS LOADED 
RROR 75 
RROR 76 ie eS 

ERROR 77 -MSG Bl ERROR 

MOV #CCLR, RKCS1(RS5) 
MOV SUNIT;RKCS2(RS) ;DRIVE 8 
MOV SPACK’RKCSI(RS) :PACK CMD 
MOV T10, TEMP! 
JSR PC FROY sFIND CONTR RDY 
ERROR 116 :CONTR NOT RDY 

BIT 8D. VV, HMRe 
BNE 64§ 
ERROR 27 “VOLUME VALID NOT SET AFTER PACK CMD 

INC UNLD -FOR VALID HALT 

JSR PC, SUBCLR 
ERROR 24 -CERR AFTER SCLR 

MOV RKCS1(RS) UNLOAD CND 
MOV ei 
JSR r, OeRby -FIND CONTR RDY 
ERROR -NO ROY AFTER UNLD CMD 
JSR be TSTATN 
ERROR 20’ -NO ATTN AFTER UNLOAD CMD 

THIS teat VERIFIES THAT WHEN THE UNIT SELECT PLUG IS PULLED 
QUT, THE QUAL LOGIC RESET ATTN & VOLUME VALIO, THAT 
THE DRIVE DE- SELECTS § NON EXISTENT ORIVE ASSERTS NBER 

UNTT SELECT P pti. The “PROGRER Mia ayty 
S SOON AS IT IS INSERTED. 

THIS PROT ION. OF pte TEST IS TERMINATED AT ANY TIME BY A CONT-E 

+ 9 Se SE OE SE SE SE HE 6 46 ae a8 HE aE Ea a aE a a 0 a ME a EE EE 
Til: SCOPE 

MOV #1, STIMES : 1 ITERATION 
MOV astAck, SP ‘he STORE STACK PTR 
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GO6b 
UNIBUS RK& DRIVE DIAGNOSTIC PART 3 MACYL1 27(1006) 31-JAN-77 18:30 PAGE 70 SEQ 0070 
DZR6JD.P11  28-JAN-77 11:05 Tl UNIT SELECT PLUG TEST 

%7S 013650 737 026332 JSR PC, SUBCLR 
7 013654 OR oe ERROR 24 ;CERR AFTER SCLR 

3%78 013656 104401 037355 TYPE ,MSG18 “UNIT SELECT PLUG TEST 
3679 013662 104401 041656 TYPE mSGS2 -CONT-E TO EXIT OR SPACE TO CONTINUE 
2H 1 3566 ? 930.30 JSR Pc cCsp INPUT CONT-E OR SPACE 
$31 1 1 14504 JMP ¢ :RETURN HERE FOR CONT-E 

%83 013676 O1 000020 o00026 MOV #PAT RKMRI(RS) ;EVEN PARITY TO GET DSC 8 ATTN 
3684 013704 004737 025760 JSR Pc, GSTAT 
3685 013710 032737 001000 005436 BIT 80: PAR, HMR3 ;SEE IF PARITY SET 
HR 013716 1001 BNE 2$ ‘BR IF YES 

1 104114 ERROR 114 ‘PARITY BIT NOT SET AFTER SEL DRIVE CMD 
3688 WITH EVEN PARITY ISSUED. 
3689 013722 032737 O40000 O0S434 2s: BIT #0.DSC, HMR2 ‘SEE IF OSC SET 
%90 013730 001001 BNE 1$ 
23 013732 104107 ERROR 107 :DSC NOT SET AFTER SEL DRV WITH EVEN PARITY 

3693 013734 012765 100000 000009 1S: MOV #CCLR, RKCS1(RS) 
3H 013742 004737 025760 JSR PC, GSTAT 
3695 013746 004737 004704 JSR PC’ TSTATN 
LS 013752 104113 ERROR 113 ;NO ATTN AFTER SEL ORV WITH EVEN PARITY 

3698 013754 104401 037030 TYPE _,MSG9 ;REMOVE UNIT SELECT PLUG 
3699 013760 104401 oNOSo2 TYPE | MSG37 ‘DEPRESS SPACE WHEN DONE 
3700 013764 004737 030346 JSR Pc, GETSP ‘GET SPACE 

3706 013770 012765 100000 oD0000 MOV #CCLR,RKCS1(RS) 
013776 004737 625760 ISR PC, GStaT 

3704 014002 004737 0c4704 JSR PC’ TSTATN jRETURN HERE FOR SPACE 
370S 014006 OO040! BR 3$ “NO A 
3706 O14010 104111 ERROR 111 i REMOVING UNIT SEL PLUG, DID NOT 
3797 "DISABLE ATTN. 
3708 014012 012765 100000 o00000 3s: MOV #CCLR, RKCS1(RS) 
370 014020 004737 025760 JSR Pc. GstaT 
3710 O14024 032765 010000 ooon10 BIT 8NED, RKCS2(RS) 
3711 014032 001001 BNE 4§ 
aig 014034 104112 ERROR 112 : RENOY NG UNIT SEL PLUG DID NOT 
$713 “ASSERT NON-EXISTENT DRIVE 

3715 O'4036 104401 043371 4g; TYPE ,MSG67 ;DESELECT ALL OTHER PORTS 
3716 O14C42 104401 040502 TYPE MSG37 -TYPE SPACE WHEN DONE 
go17 O14O46 904737 030346 JSR PC. GETSP GET SPACE 

3719 O140S2 104401 O4OS46 TYPE ,MSG38 ; INSERT UNIT SELECT PLUGS 
3720 014056 104401 040704 TYPE | MSG33 DEPRESS CONTROL-E WHEN FINISHED 
37201 O14062 104401 042137 TYPE 'MSGSS "EXIT WITH CORRECT UNIT SELECT PLUG » 
see 014066 013746 001222 MOV $UNIT, -(SP) i7SAVE SUNIT SUNIT FOR TYPEOUT 

3704 014072 104403 TYPOS 1100 fybee“OCTAL ASCII 
3720S 014074 001 -BYTE 1 -TYPE 1 DIGIT(S) 
3726 014075 000 “BYTE O + SUPPRESS LEADING ZEROS 
se" 014076 104401 001205 TYPE  ,S$CRLF 

3729 014102 105037 033260 CLPB = STKQSRT -CLEAR PREVIOUS INFO 
3730 014106 005037 001160 CLR STMPO 
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MACY11 27( 1006) 
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SS: 

138: 

} 
7§: 

8S: 

9s: 

HO6 
31-JAN-77 18:30 PAGE 71 

UNIT SELECT PLUG TEST 

MOVB STKQSRT,STMPO ;GET CHAR IF THERE 
BIC atC<1775 $TMPO :GET RID OF JUNK, IF ANY 
TST STMPO 
BEQ 6$ :BR IF NOTHING TYPED YET 
CMP STMPO, 8S -SEE IF CONT-E 
BEQ 3§ :BR IF YES 
CMP STMPO, #3 ‘SEE IF CONT-C 
BNE 138 -BR IF NO 
JSR PC §TKINT “ENABLE KB INT 
IMP STOP *ELSE DO VALID HALT 
TYPE MSG31 .9 
CLRB =: $TKQSRT 
JSR PC, STKINT 

CLR RO 
MOV #CCLR, RKCS1(RS) 
MOV RO. RKES2(RS) -DRIVE NO. 
MOV SSELORV,RKCS1(RS! ;SELECT DRIVE CMD 
MOV T10, TEMP 
JSR PC FRDY sFIND CONTR RDY 
ERROR 117 -CONTR ROY NOT SET 

BIT SNED,RKCS2(RS) ;SEE IF UNIT SELECT PLUG INSERTED 
BEQ gs 8 IF MATCH DRIVE NO IN CSe. BR IF YES 

CMP RO, #8. ;ALL 8 DRIVE NOS TRIED? 
BNE 7§ BR IF NO 
BR S$ ELSE RETURN 

BIT #0. VV, HMR2 
BNE S ; TYPE SAME UNIT SELECT PLUG RDY ONCE 
MOV acCLR RKCS1(RS) 
MOV RO.RKES2(RS) ;DRIVE ADDR 
MOV SPACK RKCSI(RS) :PACK CMD 
MOV T10. TEMP 
JSR PC FROY sFINO CONTR ROY 
ERROR 116 “CONTR NOT RDY 
MOV RO, -(SP) - SAVE RO FOR TYPEOUT 

TYPE UNIT SEL PLUG NO. 
TYPOS -:GO TYPE--OCTAL ASCII 
-BYTE 1 :: TYPE 1 DIGIT(S) 
"BYTE O :: SUPPRESS LEADING ZEROS 
TYPE $CRLF 
BR &$ 

JSR PC, STKINT sENABLE KB INT 
MOV #CCLR,RKCS1(RS) 
MOV SUNIT- RKCS2(RS) 
MOV #SELDRV. RKCS1(RS) 
MOV T10. TEMP 
JSR PC FRDY 
ERROR 117 :CONT NOT RDY AFTER SEL DRV CMD 

BIT #NED,RKCS2(RS) ;SEE_IF CORRECT PLUG FOR EXIT 
BEQ 10$ -BR IF YES 

SEQ 0071 



TO6 
UNIBUS KE ORI VE DIAGNOSTIC PART 3 MACYL1 27(1006) 31-JAN-77 18:30 PAGE 72 SEQ 0C72 
DZR6JD.P11 28-JAN-77 11:05 Til UNIT SELECT PLUG TEST 

3787 gale 1o¥4O1 ov2137 TYPE gitscss SP) ;EX1T WITH CORRECT yout SELECT PLUG NO. 

ca , i Bee Af Ont eet PLUG # 
3790 O14422 104403 TYPOS igo} TYPE--OCTAL A 
3791 O144e4 001 .BYTE 1 eoleirea) 
3792 014425 000 .BYTE O . {SUPPRESS LEADING ZEROS 
3733 Q144e6 1044 } 040704 TYPE MSG39 -OEPRESS CONT-E WHEN DONE 
3794 O144352 ioreg BR &$ 

379% O14434 004737 026332 10S: JSR PC, SUBCLR 
3737 O1444O 104024 ERROR 24 ;CERR AFTER SCLR 

3799 014442 004737 025760 JSR PC, GSTAT 
3800 O14446 032737 000100 005434 BIT 80. VV, HMR2 
3801 O144S4 001005 BNE 11S 
3802 O14456 104401 040747 TYPE MSGHO “VV NOT SET, INSERT UNIT SELECT PLUG 
3803 O14462 104401 040704 TYPE "45639 ‘DEPRESS CONT-E TO EXIT TEST 
3304 O14466 000611 BR és 

3806 O14470 104401 043611 11S: TYPE ,MSG71 “SELECT CORRECT PORT ON OTHER DRIVES 
3807 O14474 104401 O40SD2 TYPE | MSG37 “TYPE SPACE WHEN DONE 
3808 014500 004737 030346 ISR Pc, GETSP :GET SPACE 
3809 014504 128: 

Bit 
3812 5, He AE AE SE SE SE AE AE He A 0 a a a a A a a a a a EE 

3813 j ATEST le PORT SELECTION TESTS 

ai te THE OPERATOR IS ASKED TO SWITCH TO THE WRONG PORT 
3816 i & THEN DESELECT BOTH PORTS. 
3317 i IN BOTH CASES, NON EXISTENT DRIVE SHOULD ASSERT IN RKCS2 

3819 : + SEEKER RRERGGRER ERG E EG RRER RRS ERRRREEREREREREERRREREE RRR EE 

3820 O14504 000004 +éT12: SCOPE 
3821 014506 012737 00000! 001174 MOV a STIMES iAP 1 ITERATION 
3328 O14S14 012706 001100 MOV aSTACK, *RESTORE STACK PTR 

3824 014520 004737 026332 JSR PC, SUBCLR 
3825 014524 104024 ERROR 24 ;CERR AFTER SCLR 

3827 014526 104401 037407 TYPE ,MSG19 ;PORT SELECTION TESTS 
3808 014532 104401 041656 TYPE MSGS2 ‘DEPRESS CONT-E TO EXIT OR SPACE BAR TO CONTINUE 
3829 014536 004737 030306 JSR Pc, cCSP - INPUT CONT-E OR SPACE 
3830 014542 000137 014722 JMP 4§ *RETURN HERE FOR CONT-E 

3832 O1454 104401 041061 TYPE  —, MSGH1 :SWITCH TO OTHER PORT 
3833 O145S2 104401 O40S02 TYPE "S637 ; DEPRESS SPACE WHEN DONE 
cal 014556 004737 030346 JSR PC, GETSP GET SPACE 

3836 014562 004737 025760 JSR 
3837 014565 032765 010000 ocopD010 BIT AND RKCS2(RS) 
3838 014574 001001 BNE 1S 
3833 014576 104122 ERROR le2e2 sNED NOT SET AFTER WRONG PORT SELECTED 

3841 
3842 O14600 104401 041141 1$: TYPE »MSGY2 ;SELECT CORRECT PORT 



JQ6 
UNIBUS RK& DRIVE DIAGNOSTIC PART 3 MACY11 27(100&) 31-JAN-77 18:30 PAGE 73 SEQ 0073 
OZR6JD.P11  2B-JAN-77 11:05 Tle PORT SELECTION TESTS 

3843 014604 104401 o040S02 TYPE MSG37 sCEPRESS SPACE BAR WHEN DONE 
3844 014610 004737 030346 JSR Pc, GETSP -GET SPACE 

14614 737 026332 R PC, SUBCLR 
es ties PRA ZRRor 24 -CERR AFTER SCLR 

3849 O14622 032765 010000 000010 BIT 8NED, RKCS2(RS) 
3850 014630 001401 BEQ 2 
se) 014632 104130 ERROR 130 sNED NOT CLEARED AFTER CORRECT PORT SELECTED 

3853 014634 104401 041217 2s: TYPE _ , MSG43 :DESELECT BOTH PORTS 
3854 O14640 Jovy 4 TYPE MSG37 -QEPRESS SPACE BAR WHEN DONE 
3855 014644 ? 46 JSR PC, GETSP 
356 O146S50 004737 025760 JSR PC’ GSTAT 
3857 014654 032765 010000 o00010 BIT @NED, RKCS2(RS) 
3858 014662 OO1001 BNE 3s 
3859 014664 104133 ERROR 133 :NED NOT SET AFTER BOTH PORTS DESELECTED 

3861 
3862 014655 104401 041247 38: TYPE  ,MSGH4 -SELECT CORRECT PORT 
3863 014672 104401 O40S02 TYPE | MSG37 -DEPRESS SPACE BAR WHEN DONE 
364 014676 004737 030346 JSR PC, GETSP 

3865 014702 004737 026332 JSR PC, SUBCLR 
3867 O14706 104024 ERROR 2% -CERR AFTER SCLR 

3869 014710 032765 010000 o00010 BIT #NED. RKCS2(RS) 
3870 O14716 001421 BEQ TST13 -GOTO NEXT TEST 
37) 014720 104130 ERROR 130 AED NOT CLEARED AFTER CORRECT PORT SELECTED 

3873 014722 012765 100000 ocOo000 4s: MOV #CCLR, RKCS1(RS) 

a7 an nets Boose 000010 art a STAT (RS) 8 re TS BGS ! lis coto next 15 
3877 O14? 104401 041277 TYPE pase CORRECT PORT NOT SELECTED, TRY AGAIN 

pte Bty y ABG394 heart JSR at ST cp 
3880 014760 000760 BR 

sen 
3883 ; KEES ESRESE SERRA ER RRR RERRRERRRREARERERRSERRERERSEAERERAERERERES 

3384 j TEST 13 AC LOM DETECTION PART 1 

3886 i PRELIM NARY AC LOW TEST 1 as. PERF ORNED HERE WHILE HEADS ARE UNLOADED. 
3887 te BATS Y RETRACT WILL BE TESTED 
3088 i ACLO CANNOT BE TESTED DIRECTLY Lee IT REQUIRES SECTOR PULSES 

3 # 

3890 te tS oc thar rte THDICATOR CHECKED IS NON-EXISTENT DRIVE (NED) 
3891 i ASSERTING IN RKCS2 AS A RESULT OF DCLO. 
3892 i AFTER POWER UP, VOLUME VALID IS CHECKED TO BE CLEARED. 

38H MTITITI TT TTT TTT Ti Titi Tittle ttt 

3895 014762 o00004 +5713: SCOPE 
38% 014764 012737 000001 001174 MOV #1 STIMES 1 ITERATION 
3897 014772 012706 001100 MOV aStAck, SP i STORE STK PTR 



KO6 
UNIBUS RK& DRIVE DIAGNOSTIC PART 3 macy 11 27(1006) 31-JAN-77 18:30 PAGE 74 SEQ 0074 
OZR6JD.P11  e8-JAN-77 11:05 T13 AC LOw DETECTION PART 1 

3899 014776 004737 026332 JSR PC, SUBCLR 
ea 015002 j04024 ERROR 24 -CERR AFTER SCLR 

015004 104401 037440 TYPE , MSG21 “AC LOW TEST 
3903 015010 104401 041656 TYPE —_/ MSGS -CONT-E TO BYPASS TEST 

ae het Ebel Bt UM 015014 004737 030306 JSR PC. CCSP NPUT 
3908 015000 000137 015302 JMP 10¢ 
3907 015024 104401 041430 TYPE ,MSG49 teen bere RE ETS OPE IF SPACE) 

1 4 CLR 
08 ee ear O33 OOSH44 128: MOV Hat TPE ENPL SETUP TIMEOUT 
391: Ol eee 18: JSR Pc &STAT 
391e O1S0%6 032737 100000 o00S406 BIT 8CERR, HCS1 
3913 O1S0S4 ODl0le BNE 3$ 
3914 O1 o0S444 DEC TEMP 1 
391S 01 001367 BNE 1 
3916 015064 37 OOS44E INC TEMP2 
3917 015070 023727 O0S446 ocoD002 CMP TEMP2, 82 -SEE IF GONE THRU 2 TIMES 
3918 ot 1356 BNE 128 -BR IF NO 
3919 615100 104146 ERROR 146 !CERR NOT DETECTED BEFORE TIMEOUT 
33920 015102 013737 OOLY4O OOS444 35: MOV TSOO00, TEMP! 
3921 015110 012765 100000 ocOooo00 4s: MOV aCCLR RKCS1(RS) 
3922 015116 004737 025760 JSR Gstar 
3923 015122 010000 000010 BIT neo, RKCS2(RS) 
3904 015130 OO1004 NE 
3925 015132 o0s444 DEC FenP 
3926 015136 001364 BNE 4u§ 
$327 015140 104150 ERROR 150 -NED NOT SET BEFORE TIMEOUT 

3929 015142 104401 041503 SS: TYPE _, MSGSO ;SHITCH AC BACK ON 
3930 015146 104401 043563 TYPE 'mSG70 VERIFY HEADS LOAD 
3931 015152 104401 043506 TYPE MSG69 PRESS SPACE AFTER READY ON 
3932 015156 004737 030346 JSR PC, GETSP GET SPACE 

3994 015162 004737 026332 JSR PC, SUBCLR 
3935 015166 104024 ERROR 24 -CERR AFTER SCLR 

3937 015170 032737 cO0200 005434 BIT 80.DRDY,HMR2 § ;SEE IF LOADED 

ee Hee Te Elion Bi'tol 1 104141 RROR 141 ‘ORV NOT ROY AFTER AC UP 

3041 015202 005037 005370 6S: CLR UNLD FOR VALID HALT 
332 015206 737 000190 005436 BIT 80. ACLO, HMR3 
3343 015014 OO1401 BEQ 7§ 
oH 015216 104152 ERROR 152 sACLO NOT RESET AFTER POWER UP 

3946 015220 032737 OCO0100 O0S434 75: BIT #0. VV, HMR2 
3347 015226 0140! BEQ 8$ 
3318 015230 104153 ERROR 153 -VV NOT RESET AFTER POWER UP 

3950 015232 8S: 
3951 015232 012765 100000 000000 MOV 8CCLR, RKCS1(RS) 
Io p1be40 13765 00 12e6 000010 MOV SUNIT?RKCS2(RS) ;DRIVE 8 

15246 612765 000003 000000 MOV BPACK'RKCSI(R5) :PACK CMD 
3954 01S2S4 013737 OO1426 oos4s44 MOV T10, TEMPL 
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-JAN-77 11:05 
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LO6 
MACY11 27(1006) 31-JAN-77 18:30 PAGE 75 
T13 AC LOw DETECTION PART 1 

JSR PC, FRDY sFIND CONTR ROY 
ERROR 116 “CONTR NOT ROY 

BIT 80. VV, HMR2 
BNE 64S 

ous ERROR 27 : VOLUME VALID NOT SET AFTER PACK CMO 

108: 

; s SKERERESESSRSERERERERERREASRSESERESRARRASSERRRRRRERERRAAR SRS ERES 

jRTEST 14 CHECK NXF LOGIC 

. THIS TEST VERIFIES NON-EXECUTABLE FUNCTION (NXF) IS DETECTED 
it AS A RESULT OF DOING A SEEK WITH VOLUME VALID RESET. 

> SERGE GEES ESSERE ARES RRRR ERE S EEE 

+6714: SCOPE 
MOV #1 STIMES 1 ITERATION 
MOV estack, SP ‘ApcrORE STACK PTR 

JSR PC, SUBCLR 
EnrROR 24 CERR AFTER SCLR 

BIT 80.SPIN,HMR2 § ;SEE IF SPINOLE ALREADY ON 
BNE 64S *BR IF YES 
TYPE , MSG29 *PLEASE WAIT, HEADS BEING LOADED 

MOV sSRTSPL RKCSI(RS) ;START SPINDLE CMD 
MOV T10, TEMP 
JSR PC ERDY ;FIND CONTR ROY 
ERROR 143 “CONTR RDY NOT SET AFTER CMD 

MOV T100, TEMP2 
JSR PC FATT sFINO ATTN 
ERROR 144 "NO ATTN AFTER CMD 

CLR UNLD 
64S: 

CLR UNLD FOR VALID HALT 

JSR PC, SUBCLR 
ERROR 24 -CERR AFTER SCLR 

TYPE  ,MSG22 TEST 
TYPE MSGS i PRESS CONT-E TO EXIT OR SPACE TO CONTINUE 
JSR Pc, CCSP INPUT CONT-E OR SPACE 
IMP 7§ RETURN HERE FOR CONT-E 

TYPE —_ , MSGS}. >REMOVE UNIT SELECT PLUG TO CLEAR VV 
TYPE | MSG37 “PRESS SPACE WHEN DONE 
JSR PC, GETSP GET SPACE 

JSR PC, GSTAT 
BIT a0. . VV ,HMR2 

1 
ERROR 177 ;VV NOT CLEARED AFTER UNIT SEL PLUG 

SEQ 0075 
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015752 

000100 

01S7S2 

026332 

005434 

oos444 

00S436 

005436 

005476 
005500 
00550e 
005504 

MACY11 27( 1006) 
Ti4 

18: 

3$: 

4§: 

Ss: 

JNP 

BIT 

MO6 
31-JAN-77 18:30 PAGE 76 

CHECK NXF LOGIC 

7$ EXIT TEST 

0. W, HR 

‘3, :VV SET AFTER HEADS LOADED 
7§ EXIT TEST 

PC, SUBCLR 
24 -CERR AFTER SCLR 

#1 RKDC(RS) 
@SEEK RKCSI(RS) ;SEEK CMO 
T1O, TEMP 1 
PC FROY -FINO RDY 
131 "NO ROY AFTER SEEK CMD 

TSOO00, TEMP! 
FC FaTte ;FIND_ATTN 
132 "NO ATTN AFTER SEEK CMD 

40. NXF, HMR 

156 ;NXF_NOT SET AFTER SEEK WITs . «=u 
7§ EXIT TEST 

#0. FLT, HMR3 

172 :NXF DID NOT SET FAULT 
7§ EXIT TEST 

#<D.DSC#D. SPIN!D. DROY!D. DRA» ,E. AD EXPECTED AD 
#<O.NXF'O-FLT> £-B0 
#<0. SPOK!D. CART'D. DOOR!D.BRHM!D.SSP> ,E.AL 
$1,€.81 

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

TT BOs op Pali FER SEE UA vc 
160 ined BB BRROR ~ 
1b2 “MSG Al ERROR 
463 :MSG B1 ERROR 
CYLADD 

157 sHEADS MOVED WITH SEEK 8 OXF 

PC, SUBCLR 
24 sCERR AFTER SCLR 

8CCLR, RKCS1(RS) 
SUNIT;RKCS2(RS) ;DRIVE 8 
BPACK’RKCSI(RS) ;PACK CMD 
T10. TEMP! 
p* ERDY -FINO CONTR ROY 
116 ‘CONTR NOT RDY 

#0. VV, HMR 

SEQ 0076 
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CHECK NXF LOGIC £0 0c 

BNE 6S$ 
ERROR 7 ; VOLUME VALID NOT SET AFTER PACK CMD 

+ Eb AE 46 4-0-9 A 9 8 4 0 A 0 a a a a a a a 
: TEST 1S READ & SAVE BAD SECTOR INFO & TYPE PACK SERIAL 8 

THIS TEST VERIFIES THAT ett 410, TRACK 2 CAN BE READ. 
THIS one CONTAINS BAO SECTOR INFOR WHICH IS WRITTEN BY THE 

AT THIS CTRE fo" RASK FUTURE READ HEADER OR ORTH ERAOR PRINTOUTS. 

BEET One Portas? 14, tate A RATAIN TOENTICALY to FOR 22 SECTOR SOPTAARE. DETECTED 

BSE _ INFO CANNOT BE READ, OR IF AFTER READING THE BSE INFC 

iy ressher tit Be" HireD iRoleone FAP ALE To USED: 
FUTURE FORMAT “WRITE TESTS WILL BE BYPASSED 
THIS IS DONE SO ORS ROT TO DESTROY BSE INFOR OR AN ALIGNMENT PACK BY WRITING 

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

e-ih-ialalal-5-5-$-5-lababalabalallelelededelelaiaiaiaiaiaisiaiaisiaiabababeeieielelelaiaieialaisiaialaleiaiaisiseleieieie 
SCOPE 
MOV #1, STINES ITERATION 
MOV eStACK, SP ‘ RESTORE STK PTR 

JSR BG SUBCLR 
ERROR ; CERR on cen SCLR 

tR ieee fee pea he HARDWARE DETECTED TABLE 
3; 1=ee SECTOR SOFTWARE DETECTED TABLE 
Bs DONE 

MOV TERS ann STORE 22 SECTOR HARDWARE BSE ADOR. 
(RS) 

MOV TEMPS ;TRACK 2, SECTOR O 
MOV TERPS" RKDA(RS) 

MOV #410. ,RKOCCRS) rn tO 0 
MOV 8-255; RKWC(RS) 
HOV ggpaTA, Bea Wit Corman 

JSR PC oo, 
ERROR 226 NO Do AFTER READ DATA CMD 
JSR PC GSTAT GET FRESH DATA 
BIT aCEPR, HCS1 

ERROR gs, sCERR AFTER READ DATA CMD 

MOV #<(0'D.SPIN!D.ORDY!D. VV!D. OR) E.AQ ;EXPECTED MSG AO 
CLR E. 8 EXPECT TEO ts 
MOV a SPOK:! 0. cart: 00 pen: .SSP),E.Al ;EXPECTED Al 
MOV MSG ID FOR EXPECTED MSG 81 
CLR E ‘ap’? EXPECTED MSG Ae 
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012737 
012737 

1040S4 
108026 
1040S5 

025144 

00S4S0 

005510 
00S514 

ooo00s 

000004 
O0S4S4 
000006 

macy il e7 ¢ADOE) PAGE 78 
T1S OD & SAVE BAD SECTOR INFO & TYPE PACK SERIAL 8 

2s: 

os: 

38: 

85: 

9s: 

10$: 

138: 

BO? 
S1-JAN-77 18:30 

#2,£.Be 
#3,€.83 

PC, CHKMSG 
o'd!0 
sy 

TEMPY RKBACRS) 
82, TEMPS 
TERPS RKDACRS) ” 

BSERR 
TST16 
BSE22H+6 

88SE22S , TEMPY 
TEMPY, RKBA(RS) 
#1012, TEMPS 
TEMPS | RKDA(RS ) 

PC, SUBCLR 

;MSG ID FOR EXPECTED MSG Be 
MSG ID FOR EXPECTED MSG B3 

i SEK K ee pone Re Bl 

iMS CAO ERROR AFTER READ DATA CMD 
;MSH BO E 
“MSG Al ERROR 
;MSG B1 ERROR 

;CERR AFTER SUBCLR 

;READ ALL S SECTORS? 

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

;CANT READ SECTORS 10,12, 14,16,18,20 

;RESTORE TABLE ADOR 
;SETUP TO READ 2 SECTORS FROM LAST 

;SET BSE FLAG 
: TO NEXT TEST 
it eey CARTRIDGE TYPE 
“BRANCH IF DATA CARTRIDGE 
“ALIGNMENT CARTRIDGE USED 
-SET BSE ERROR FLAG 

STORE 22 SECTOR SOFTWARE BSE ADDR 

;TRACK 2, SECTOR 12 

; REPEAT 

; TYPE CART # ONLY ON 1’ST PASS 
CART SERIAL 8 

;CONVERT DBL BINARY WORD TO OCTAL 
TYPE SERIAL & 

SEQ 0078 
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4179 016424 
4180 
4181 
4182 Q164e6 
4183 016434 
4184 016-42 
4185 Ol6446 
4186 
4187 016450 
4188 016456 
4189 016462 
4190 
4191 O16464 
4192 Q)6472 
4193 010474 
4194 
4195 016476 
4196 
4197 
4198 
4199 
4200 
4201 
4202 
4203 
4 
4 
4206 
4207 016476 
4208 016500 
4209 016506 
4210 O16S12 
4211 016516 
4212 016520 
4213 
4214 O16S24 
4215S 016530 
4216 
4217 016532 
4218 016536 
4219 016542 
4220 016546 
4221 
4222 016SSe 
4223 016556 
4224 016564 
4225 016566 
4226 01657e 
4227 016576 
4228 
4229 016602 
4230 016606 
4231 016614 
4Ye3e 016616 
4233 016620 

104024 

28-JAN-77 11:08 

000017 
001430 
024422 

001440 
025032 

100000 

000001 
001100 
001S4e 

021426 

026332 

60 
004060 

000000 
O0S444 

o0s444 

00S406 

001174 

005434 

00S434 

MACY11 27( 1006) 
CO? 

31-JAN-77 18:30 PAGE 7 3 
T1S READ & SAVE BAD SECTOR INFO & TYPE PACK SERIAL 8 

ERROR 24 -CERR AFTER SCLR 
RETURN TO CYL O 

MOV ISEEK RKCSI(RS) ;SEEK CMD 
MOV 750, TEMP] SETUP TIMEOUT 
JSR PC FRDY FIND RDY 
ERROR 13] "NO ROY AFTER SEEK CMD 

MOV TSOOOO, TEMP1 SETUP TIMEOUT 
JSR pc FaTte *FIND ATTN 
ERROR 132 “NO ATTN AFTER SEEK CMD 

BIT 8CERR,HCS1 ‘ 
BEQ 64§ 
ERROR 210 -CERR AFTER SEEK CMD 

64S: 

MERE EREA REE ERERERR EGER EREREE REESE REESE EERE ERE R EERE EERE 
j ATEST 16 WRITE LOCK TEST 

i THIS TE TEST TNERIFIES THAT bara WRITTEN ON A SECTOR CANNOT BE 
# WRITE LOCK SWITCH HAS BEEN ENABLED. 
re IT ALSO CHECKS THAT Werte” PROTECT TAKES EFFECT ONLY AT 
ii SECTOR BOUNORIES WHEN DOING CONTINUOUS WRITING ON CYL 0, HEAD O 

: | EGE EE aE HEE HE EE EE EE EE EE EERE REE SERRE EEESE 

+éT16: SCOPE 
MOV #1, STIMES : 1 ITERATION 
MOV astAcK, SP i Re STORE STACK PTR 
TST BSERR -SEE IF ALIGN CART 
BEQ 15§ BR IF NO 
IMP 12$ ELSE FXIT TEST 

1SS: JSR PC, SUBCLR 
ERROR -CERR AFTER SCLR 

TYPE MSG24 ;WRITE LOCK TEST 
TYPE MSGS *PRESS CONT-E TO EXIT OR SPACE TO CONTINUE 
JSR Pc ccsp ‘INPUT CONT-E OR SPACE 
IMP 1e$ *RETURN HEPE IF CONT-E 

JSR PC, GSTAT 
BIT #0. WRL, HMR2 ;SEE IF WRITE LOCK IS ON 
BEQ 2s BR IF NO 

1S: TYPE _,MSGS3 ‘DISABLE WRITE LOCK 
TYPE | MSG37 “TYPE SPACE WHEN DONE 
JSR Pc, GETSP GET SPACE 

JSR PC, GSTAT 
BIT 10: WRL , HMR2 :SEE IF WRITE LOCK IS OFF 

ERROR 110 -WRITE LOCK NOT DISABLED 

SEQ 0079 



DO? 
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4239S 016622 005037 001365 2s: CLR TOCYL . SETUP 
42% 016626 005037 001402 CLR CALADD -FOR 
4237 016632 005037 001510 CLR HEAD ‘FILL HEADER TABLE 
4238 16636 005037 001516 CLR FORMAT : ROUTINE 

440 016642 004737 027314 16S: JSR PC, FHOTAS :BUILD STD 22 SECTOR HEADER TABLE 

4YO42 01654% 012765 001554 000004 MOV SHOTAB, RKBA(RS) 
4243 016654 012765 177676 000002 MOV 8-66. , RKWC(RS) 
4244 016662 000337 001510 SWAB =—-—- HEAD 
4O45 Ol 013768 1510 o00006 MOV HEAD, RKOA(RS) »HEAD ADOR 
Heb 016674 1510 SWAB A 

4OuB 
4249 016700 012765 000027 000000 MOV 8(WRHEAD> . RKCS1(RS) “WRITE HEADER CMD 
4250 016708 013737 001440 OOS444 MOV TSO000, TEMP 1 SETUP TIMEOUT 
4251 O16714 737 «Oe442e JSR PC. FRDY -FIND ROY 
4YSS2 016720 104200 ERROR 200 "NO RDY AFTER WRITE HEADER CMD 
4253 016722 004737 025760 JSR PC GSTAT -GET FRESH STATUS 
4254 O16 032737 100000 oOS406 a acERR,HCS! 
4 16 001401 Q 64 
4 16736 10420! ERROR cl ;CERR AFTER WRITE HEADER CMD 
4257 016740 YS: 
42GB 
4259 
4°60 016740 001510 INC HEAD 
4°61 016744 023727 001510 o00003 Cup HEAD, #3 -SEE IF ALL HEADS DONE 
Hebe 0167S2 001333 BNE 16$ ‘BR IF NO 

4964 016754 737 026332 JSR PC, SUBCLR 
iebs Bt 760 eos ZBROR 24 -CERR AFTER SCLR 

4267 016762 00S037 001422 CLR SECTOR 
1268 016766 013765 001422 oO00006 14S: MOV SECTOR, RKDA(RS ) 

4 16774 012765 1004 MOV BDATAO,RKBA(RS) ;WRITE ALL 0’S 
4o7 | ee 65 cara rateaath BIS #BAI, RKCS2(RS) 
1272 017010 012765 177400 o0000e MOV 8-256. ,RKWC(RS) ;CYL 0, TRK O, SECTOR O 

4274 017016 012765 000023 000000 may @<WRDATA> . RKCS1(RS) “WRITE DATA CMD 
4275 O0170C4 013737 COLY4O OOS444 MOV 750000, TEMP1 SETUP TIMEOUT 
4276 017032 004737 O2e4422 JSR PC, FROY “FIND RDY 
477 O170% 10401 ERROR 11 *NO_RDY AFTER WRITE DATA CMD 
4978 OL 025760 JSR PC GSTAT :GET FRESH STATUS 
4279 017044 032737 100000 O0S406 BIT #CERR, HCS1 
4280 0170S2 001465 BEQ 68S BR IF NO ERRORS 

4°82 017054 37 oo0e00 o0sH22 BIT #8SE , HER -SEE IF BAD SECTOR FLAG 
4283 017062 001421 BEQ 66S ‘BR IF NO 
4OB4Y 017064 004737 027752 JSR PC. TRUERR “ELSE SEE IF SECTOR LISTED IN BSE TABLE 
Hogs 017070 OO004SS BR 67$ “RETURN HERE IF NO 

4 1 1422 INC SECTOR ;RETURN HERE IF YES 
m4 BI TBO nekige 1422 000012 CMP SECTOR, #10. “ARE 10 CONSEC. SECTORS BAD 
4289 017104 001003 BNE 6S$ BR IF NO 
4290 017106 104040 ERROR 40 -ABORTING TEST DETECTED 10 BAD SECTORS 
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4291 017110 
4292 
4293 Q17114 
4294 017122 
4295 
42% 017126 
4297 ? 
4 171 ee: 
4300 91714 
4301 0171 
4302 017155 
4303 017 186 
4304 0171 
4305 
4306 017176 
4307 017202 
4308 017204 
4309 017206 
4310 017210 
4311 Q17ele 
43l2 17214 
4313 017220 
4314 017224 
4315S 017226 
4316 
4317 017226 
4318 O17e3e 
4319 
4320 017234 
4321 OQ17e42 

ee res a Ae 
4325 
43e6 017272 
43e7 017300 
4328 017306 
4329 01731e 
4330 017314 

a Bes Bs Bes 
4334 017336 
4335 017340 
4336 017346 
4337 017350 
4338 
4339 0173S2 
4340 
4341 017354 
4342 017362 
4343 017366 
4344 017374 
4345 017402 
4346 017406 

000137 

012765 
000137 
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021426 

100000 
016766 

000000 

005476 

ooss0e 
oosso¥ 

005510 

macy 27 (1006) 

65S: 

66S: 

675: 
68S: 

695: 

EQ? 
31-JAN-77 18:30 PAGE 81 

WRITE LOCK TEST 

JMP 

MOV 
JMP 

ERROR 

MOV 
CLR 

12s ;BYPASS TEST 

#CELR, RKCS1(RS) ; TRY ANOTHER SECTOR 

le ;CERR WITH WRITE DATA CMD 

e<QO'D.SPIN!D. DROYs p VV DRA>,£,RO ;EXPECTED MSG AD EB pectee Ree Bo 
8.0, SPOK!0 D.CART! i Cas EAL EXPECTED Al 

E. “EXPECTED MSG Ae 
#2,£.82 “MSG ID FOR ; CTED MSG B2 
83,£.B3 -MSG ID FOR CTED MSC B3 

PC. CHKNSG : CHECK NSGS QO, 80 
T.A2!T. B2!0 msc Betcr rte cB HERE 
S2 - MSG freon AFTER WRITE DATA CMD 
23 MSH RROR 
53 MSG Al ERROR 
25 MSG Bl ERROR 
gitsa7e “ABORTING BALANCE OF TESTS 

47 BAD SECTOR NOT LISTED IN TABLE 

PC, SUBCLR 
24 ;CERR AFTER SCLR 

#DATAD, RKBA(RS) 
8BAI RKCS2(RS) 
8-256. , RKWC(RS) 

ATA Me ACRE) 

8<WRICHK)  RKCS1(RS) juRITE CHECK CMD 
TS0000, TEMP! ;SETUP TIME 

;EXPECTED WORD FOR TRUERR TYPEOUT 

PC, FRDY -FINO ROY 
1S’ *NO ROY AFTER WRITE CHECK CMD 
pe GSTAT GET FRESH STATUS 
ACERR, HCS 1 

ACE, HCS2 -SEE IF WRITE CHECK ERROR 

Bidacas), WD ;ACTUAL_WORO FOR PRINTOUT 
16 “WCE AFTER WRITE CMD 

ee ;CERR AFTER WRITE CHECK CMD 

8(0!D.SPIN!D.ORDY!0.VV!D.DRA>,E.AO ;EXPECTED MSG AQ 
E.B0 EXPECTED NSG’ BO 
8<0.SPOK!D.CART! O. Ph ag O.BRHM!D.SSP>,E£.Al  ;EXPECTED Al 
#1, €.B1 10 F FOR gEXPECTED’ MSG Bl 
E.Ao iPS BEG ED MSG Ae 
#2,£.B2 *MSG ID POR SE XPECTED MSG Be 

SEQ 0081 
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HON? 017414 012737 000003 0O0SS14 MOV #3,£.83 “MSG ID FOR EXPECTED MSG 83 

4349 017422 004737 025144 JSR PC_CHKMSG ; CHECK nsGs AO, BO. Al 
4350 017426 000002 -WORD T.Ae!'T.B2!0 msScS eetcittes HERE 
4351 017430 104057 ERROR bs “MSG RO Fron AFTER WRITE CHECK CMD 
4352 017432 104031 ERROW 31 -MSH BO ERROR 
4353 017434 104060 ERROR 60 *MSG Al ERROR 
4354 017436 104032 ERROR 32 “MSG _B1 ERROR 
4355 O17440 104401 043674 TYPE MSG7e2 ?ABORTING BALANCE OF TESTS 
4356 017444 000137 023416 JMP ENDRV 

4358 017450 70S: 

4360 Ol 4737 026332 3S: JSR PC, SUBCLR 
4361 pt eaee 104024 ERROR 24 -CERR AFTER SCLR 

4363 O174S6 104401 o420S0 TYPE —_, MSGS4 sENABLE WRITE LOCK 
4364 017462 104401 O40SO2 TYPE 'MSG37 “PRESS SPACE WHEN DONE 
1365 017466 004737 030346 JSR Pc, GETSP GET SPACE 

4367 O17472 012765 1 oooooo MOV #CCLR,RKCS1(RS) 
4368 017500 004737 025760 JSR PC, cstatT 
4369 017504 032737 OO4000 005434 BIT #0: WRL, HMR2 SEE IF WRITE LOCK IS ON 
4370 017512 001002 BNE 4§ 
4371 O17514 104115 ERROR 115 “WRITE LOCK NOT ENABLED 
4372 017516 000754 3S 

4374 017520 012765 001530 ocD0004 4s: MOV SOATAL,RKBA(RS) ;ATTEMPT TO WRITE ALL 1’S WITH WRITE LOCK SET 
4375 017506 052765 000020 000010 BIS #BAI. RKCS2(RS) 
4376 017534 Ole76S 177400 000002 MOV 8-256. ,RKWC(RS) ; CYLINDER 0, HEAD O 
4377 017542 013765 O01422 000006 MOV SECTOR; RKDA(RS) 
437B 017550 012765 oo0c00 MO’ SWROATA. RKCS1(RS) 
4379 017556 013737 OO144O 005444 MOV Tsogg TEMP] SETUP TIMEOUT 
4390 017564 004737 Qe44e22 JSR ROY *FIND RDY 
4381 017570 «104116 ERROR are CONTR NOT RDY 

4383 017572 004737 025760 JSR PC. GSTAT GET FRESH STATUS 
4384 017576 032737 100000 O0S406 BIT aceRR, HCS1 
438S 017604 00100! BNE 17§ 
4386 017606 104207 ERROR 207 ;CERR NOT SET AFTER WRITE WITH WRL SET 
43287 017610 032737 OOYO00 O0S436 178: BIT #0. WLE, HMR *CHECK WRITE LOCK ERROR SET 
4388 017616 001001 BNE S$ :BR IF SET 
4389 017620 104121 ERROR 121 "WRITE LOCK ERROR NOT SET 
4390 ; AFTER WRITE DATA WITH WRITE LOCK SET 
4391 017622 012737 OS4340 005476 SS: MOV #(D.0SC'D.SPIN!D-WRL'D.ORDY'D.VV!D.DRA),E.AO ;EXP AD 
4392 017630 012737 OO4200 O0SS00 MOV #(D.WLE'D.FLT> £.B0 
4393 017636 012737 001720 005502 MOV 8<D.SPOK!D.CART'D. DOOR! D.BRHM!D.SSP>,E.Al 
4334 017644 012737 000001 O0SSO4 MOV #1,€.81 

4396 017652 004737 025144 JSR PC. CHKMSG ;CHECK MSGS AO, BO, Al, Bl 
4397 017656 “WORD O'O!O *& MSGS SPECIFIED HERE’ 
4398 017660 104123 ERROR 123 “MSG AD ERROR AFTER WRITE WITH WRITE LOCK SET 
4399 017662 104125 ERROR 105 ‘MSH BO ERROR 
4400 017664 104126 ERROR lob ‘MSG Al ERROR 
4401 017666 104107 ERROR 107 “MSG B1 ERROR 
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4403 017670 004737 
W404 017674 104024 
4405 
W405 017676 012765 
4407 017704 
w408 017712 Ol 
W09 Ol 013737 
W410 017726 013765 
w12 017734 012765 
wi QI7742 013737 
aais O17784 os0i6 
4416 017755 004737 
W417? 017762 
4418 017770 001450 
4419 017772 032737 
4420 O27 .00 OO1405 
4421 Oe0002 016537 
4422 O2N010 104016 
4423 020012 000437 
44 oy 
4425 20014 104022 
Wb 
4427 020016 012737 
4428  O20024 
W423 020030 012737 
4430 020036 012737 
4431 O20044 
4432 020050 012737 
4433 020086 012737 
4435 20064 004737 
4436 020070 
4437 020072 104057 
4438 20074 104031 
4439 O20076 104060 
4440 020100 104032 
4441 O201G2 104401 
u442 020106 000137 
4443 
4444 020112 
was 
4446 020112 004737 
4447 020116 104024 
4B 
4449 020120 104401 
4450 C0124 104401 
4451 020130 004737 
W452 020134 004737 
4453 020140 032737 
4454 02014 001361 
uuSS 
W456 
4457 O201S0 104401 
4458 020154 013737 

026332 

043674 
023416 

042050 
001436 

000004 
000010 
000002 
001504 
000006 

ococaa 
005444 

OOS406 

005410 

001502 

005476 

o0ss0e 
00SS04 

005510 
005514 

005434 

001160 

macy 27(1006) 

71$: 

72S: 

GO? 
31-JAN-77 18:30 PQGE 83 

WRITE LOCK TEST 

BC» SUBCLR 
24 ;CERR AFTER SCLR 

eA TAD RKBA(RS) ;CHECK THAT NONE OF ORIG DATA 
reeee ic “HAS CHANGED 

) ’-AS RESULT OF WRITE WITH WRITE LOCK SET 
:EXPECTED WORD FOR TRUERR TYPEOUT 

Data 2 RKDA(RS) 

WCWRTCHK?  RKCSI (RS) “WRITE CHECK CMD 
Tsong TEMP 1 SETUP TIMEOUT 

FROY :FIND ROY 
re "NO ROY AFTER WRITE CHECK CMD 
PC GSTAT GET FRESH STATUS 
aceRR, HCS1 

BCE, ,HCS2 -SEE IF WRITE CHECK ERROR 

RKDB(RS) ,WOL -ACTUAL WORD FOR PRINTOUT 
16 “WCE AFTER WRITE CMD 
725 

22 -CERR AFTER WRITE CHECK CMD 

8<O0'D.SPIN'D.DRDY!D.VV!D.DRA>,£.AO ;EXPECTED MSG AD 
E.B0 -EXPECTED MSG’ BO 
#<D.SPOK!D.CART'D. DOOR'D.BRHM'D.SSP>,E.Al ;EXPECTED Al 
#1.€.B81 “MSG ID FOR EXPECTED MSG Bl 

EAE B2 EXPECTED SG fe CT 2 8 

#3/£.83 -MSG ID FOR ENOECTED neg 83 

PC CHKMSG - CHECK NSGS Ad, 80 al 
ie fet. B2'0 msc S-SPECIE LED B AeRE 

:MSG AD iReoE AFTER WRITE CHECK CMO 
31 “MSH BO ERROR 
60 “MSS Al ERROR 
32 *MSG BI ERROR 
MSG72 “ABORTING BALANCE OF TESTS 

ENDRV 

PC, SUBCLR 
24 ;CERR AFTER SCLR 

,MSGS3 -DISABLE WRITE LOCK 
"4SG37 SPACE BAR WHEN DONE 
PC, GETSP GET SPACE 
PC’ GSTAT 
40. WRL , HMR2 -SEE IF WRITE LOCK OFF 

-TEST FOR WRITE LOCK AT SECTOR BOUNDRIES 
FOR CONTINUOUS WRITING ON CYL 0, TRACK 0,1,2 

MSGS4 :SET WRITE LOCK 
+5000, STMPO 

SEQ 0083 
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19 
IAA

 I
ANO

 S
OE 

CEEEOREE 001162 
001366 

026332 

001 162 

000004 

005406 

005422 

00001e 

005436 

001164 
001166 

000001 

MACY11 27( 1006) 
T16 

7$: 

8s: 
95: 

108: 

13$: 

els: 

115: 

HO? 
18:30 PAGE 84 31-JAN-77 

WRITE LOCK TEST 

STMP1 
TOCYL 

PC, SUBCLR 
24 

#BITO,S*MP1 
8$ 
#OATAD, RKBACRS) 
9$ 

s0ATAL REBACRS) 
BAI, RKCS2 
8-63. #255. CRRWCCRS) 
RKDA(RS) 
TOCYL , RKDC(RS) 
aWROATA. RKCS1(RS) 
TSO000, TEMP 1 

ROY 
11 

sCERR,HCS1 

ys SBF op 
12$ 

TOCYL, #10. 
7$ 
62 

#0. WLE, HMR3 

,MSGS3 
MSG37 

bc: GETSP 

HDA, STMPe 
HDA, STMP3 

STMPe, #1 
e 2s 
MSG100 

b$ 

;NO WRL BY TIMEOUT ran 

SEQ OC84 

;B1TO=O:WRITE O°S; BITO=1;WRITE 1’S 

;CERR AFTER SCLR 

;BR_IF WRITING 1’S 
SETUP ALL 0'S 

;SETUP ALL 1’S 

“WRITE TRACK 0.1.2 63 SECTORS 
-BEGIN At TRACK AND SEC O 

;FIND CONTR RDY 
;CONTR NOT RDY 

;CERR NOT SET BY TIMEOUT 
DISABLE WRITE LOCK 
: PRES apace WHEN DONE 
: INPU 
EXIT TEST 

;GO WRITE OPPOSITE DATA 
SEE IF BAD SECTOR 

R_ IF_NO ;BR I 
“ELSE _TRY_ANOTHER C 
;SEE IF 10 CONSEC EYL BAD 
“BR IF NO & DO AGAIN 
0 0 RAG £9 CONSEC CYLINDERS 

“NN 

;DISABLE WRITE LOCK 
TYPE SPACE WHEN DONE 

;STORE RKDA OF ERROR 
STORE FOR ERROR TYPEOUT 

pee IF want ON TRK O, SEC 1 

id WAL OCCURRED ON TRK 2 SEC 2} 
NO NEW DATA XFER TOOK PLACE 
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016537 

004737 
104024 

ae 
013765 
017537 
013765 

012765 
013737 

001164 

a ll 
001164 

044072 
O2011e 

001164 

4072 
lle 

001164 

ppt AbG 

001366 

000031 
001440 

td 
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001025 

001024 

000400 

ooc006 

001009 

000006 

000006 

001166 

001023 

001162 

000004 

~~ 

IO? 
MACY11 27(1006) 31-JAN-77 18:30 PAGE 8S 
T16 WRITE LOCK TEST 

ees: TST Sine i BEE iF noe ON TRK O, SEC 0 
BNE 
TYPE mSG100 fs TRK 2 
JMP 6s i a + Bek KPA 5K B ace 

23$: CMP STHP2, #1025 -SEE IF wtf ON TRK 2, SEC 21 

Pie necic0 hee: WR ON TRK 2, SEC 19 
IMP b$ & NO NEW DATA XFER TOOK PLACE 

e4s: cnp STnPe, #1024 , IF WRL ON TRK 2, SEC 20 

TYPE MSG100 He WRL ON TRK 2, SEC 18 
JmP bs OLO DATA TO CHECK AGAINST 

ess: CHP STHP2, #400 : SEE IF WR AT TRK 1, SEC O 

MOV #21. , RKDACRS) iBR IF AN SECTOR AT WRL IS TRK O, SEC 21 
BR 208 

18S: CHP SrmP2, #1000 . SEE IF URL AT TRK 2, SEC O 

MOV 4435, RKDA(RS) iBR IF seeroR AT WRL IS TRK 1, SEC 21 
BR 20$ 

19$: DEC STMP2 GET SECTOR AT WRL 
MOV STMP2, RKDACRS) 

20$: MOV RKDA(RS),STMP3 ;FOR ERROR PRINTOUT 

JSR PC, SUBCLR 
ERROR 24 CERR AFTER SCLR 

BEG aos REPEAT, NONE ATA XFER TOOK PLACE 
CMP STape, #1023 oer TET TK BASECTO 
BEQ 80S :REPEAT,NO OLD DATA TO XCHECK AGAINST 
BIT 8BITO,STMP1 
BNE 735 BR IF WRITING 1’S WHEN WLE OCCURRED 
rv §DQTAL,RKBACRS) ; ; WRITING O’S:WLE SECTOR SHOULD HAVE ALL 1°S 

80$: JMP 6$ 

73§: MOV sOATAQ, RK Aas) ;WRITING 1°S:WLE SECTOR SHOULD HAVE ALL 0’S 7: ebay, CSE 
MOV 8-256. , RKWC( 2) 
MOV $TNP3, »RKOA CRS) REFRESH RKDA 
MOV DRKBALRS) WO2 EXPECTED WORD FOR TRUERR TYPEOUT 
MOV TOCYL, Broek eRs) 

MOV 8<WRTCHK> RKCSI(RS) “WRITE CHECK CMD 
MOV TSOO00, TEMP! SETUP TIMEOUT 

SEQ ocss 
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& DRIVE DIAGNOSTIC PART 3 MACY11 27(1006) 31-JAN-77 18:30 PAGE 8b SEQ 0086 
1 2B-JAN-77 11:05 T16 WRITE LOCK TEST 

O20744 004737 Oe44ee2 JSR PC, FRDY i FIND ROY TER ERITE CHECK CHD 

asoes ARIO4S 025760 S Ae GSTAT ine, Peeeh a iS 
020755 1032737 100000 005406 BIT aCERR, HCS1 
620764 001450 BEQ 
020766 032737 O40000 00S410 BIT BCE, HCS2 :SEE IF WRITE CHECK ERROR 

BSorre Byecae Bo BS i ooo0e4 001502 MOV (RS), WO1 ACTUAL WORD FOR PRINTOUT 
1004 104134 ERROR 134 WCE AFTER WRITE CMO 

021006 000437 BR 825 

021010 104022 1S: ERROR 22 sCERR AFTER WRITE CHECK CMO 

021012 012737 010340 005476 MOV 8<O'D.SPIN!D.DRDY!D.VV!0.DRA>,£.AO ;EXPECTED MSG AD 
021020 00S037 00SS00 CLR E.80 EXPECTED MSG’ BO 
021024 012737 001720 o0ss02 MOV aD. SPOK:! D.CART! if DOOR!'D.BRHM!D.SSP>,E£.Al ;EXPECTED Al 
021032 012737 000001 005504 nov sMSG_ 10 FOR EXPECTED MSG Bl 

Boss htene 005519 MOV EA Be MSG { Pole FEcteD MSG B2 
0210S2 012737 000003 005514 MOV #3,£.83 -MSS ID FOR EXPECTED MSG B3 

021060 004737 025144 JSR PC CHKMSG ; CHECK nSGS AD 
021064 000003 WORD ret T.B2!0 MSGS eectt tes: HERE 
021066 104057 ERROR -MSG AO ib ene° AFTER WRITE CHECK CMD 
021070 104031 ERROR 3 *MSH BO ERROR 
021072 104060 ERROR 60 "MSG AL ERROR 
O21074 104032 ERROR 32 -MSG_B1l ERROR 
051078 AO401 3674 TYPE MSG72 ‘ABORTING BALANCE OF TESTS 

1102 137 023416 IMP ENDRV 

021106 82S: 
0e1106 9200240 NOP 
G21110 oode4o NOP 

021112 023727 001164 o00400 CMP STMP2, 8400 ;SEE IF WRL AT TRK 1, SECTOR O 
021120 OO1004 BNE 755 BR IF NO 
Gell22 012765 o000eS ocD0006 MOV #21.,RKDA(RS)  ;ELSE SECTOR BEFORE WRL IS TRK 0, SEC 21 
Oe 1130 BOO BR 77§ 

1132 743 001164 001000 75§: CMP STMP2, #1000 -SEE IF ie AT TRK 2,SECTOR O 
021140 001004 BNE 765 :BR IF 
Del ide 012765 oo042S o00006 MOV 8425,RKDA(RS) ELSE SECTOR BEFORE WRL IS TRK 1, SEC 21 
O211 05 BR 77§ 

021152 005337 001164 76S: DEC Me MOAR GET SECTOR BEFORE WRL 

Bsr ten Bizess BBASR! BROCE og MOV Sree SIRES FOR ERROR PRINTOUT 
021172 032737 00000! 001162 BIT eBITO, Sthel © WRITIN WHEN a OCCURRED 

5 1590 neg 001524 000004 MOV tbr, RKBA(RS) BR ting i q" ae ae hteh I SHOULD HAVE ALL 0’S 
021210 O00403 BR 

t 4 788: MOV #DATAL, RK ARS) sWRITING 1’S:WLE SECTOR -1 SHOULD HAVE ALL 1’S B51855 BASzPe BRAR2R RoRROT FRE AE EBA TAA RaB CRE 
Seton piesee bantos 6 NOY book: ARKH) sEXPECTED WORD FOR TRUERR TYPEOUT P515e4 813526 BBISRY BBARB Mey NCCP RRR ARE, 



KO? 
UNIBUS RK& DRIVE DIAGNOSTIC PART 3 MACYL1 27(1006) 31-JAN-77 18:30 PAGE 87 SEQ 0087 
OZR6JD.P11  2B-JAN-77 11:05 T16 WRITE LOCK TEST 

4627 
4608 0212SD 91 00003: 00000 MOV #<WRTCHK> BKCSICR dy riReblt CHECK CMD 
4629 021256 013737 OO144O COS444 MOV 750000, TEMP 
Hoa Qe 4 737 Oed422 , R PE, FROY en ND. BOY 

1 O21 10s 1S OR 1 "NO ROY AFTER WRITE CHECK CMD 
4632 Ol 737 025760 JSR PC GSTAT GET FRESH STATUS 
4633 021276 032737 100000 O0S406 BIT aCERR, HCS1 

ex hates ney 040000 005410 Be? BIS ese -SEE IF WRITE CHECK ERROR 
4636 621314 OO140S BEQ 93S 
4637 021316 016537 000024 001502 MOV RKDB(RS),WD1 § ;ACTUAL WORD FOK PRINTOUT 
4638 0213204 104135 ERROR 135 WCE AFTER WRITE CMO 
4633 021326 000437 BR 845 

Hou 021330 104022 838: ERROR 22 CERR AFTER WRITE CHECK CMD 

4643 021332 012737 010340 005476 MOV #(0!D.SPIN!D.DRDY!D.VV!D0.DRA>,E.AQ ;EXPECTED MSG AC 

doa ae Gx wien S02 Sat ab SPOK!D. CART! b pork baron aie BO, SSP) ,E£.Al  ;EXPECTED Al dese GSisce 1859, BOAR Bte=06 NOV 0 FOR EXPECTED’ RSC BL 
4647 021360 005037 00S5S06 CLR e. 15-8 TED WG 
4648 021364 012737 000002 005510 MOV #2,£.B2 j EXPECTED SG Oe rey HSG 82 
4649 021372 012737 000003 005514 MOV 83/£.83 "MSG ID FOR EXPECTED MSG B3 

4651 O21400 004737 025144 JSR PC, CHKMSG -CHECK MSGS AD, BO, Al 
4652 O21404 000003 “WORD T.A2!T.B2!0 -& MSGS SeecitteR. HERE 
4653 021406 104057 ERROR 57 ;MSG AO ERROR AFTER WRITE CHECK CMD 

1410 104031 ERROR 31 *MSH BO ERROR 
I4l2 104060 ERROR 60 ‘MSG Al ERROR 

4656 O21414 104032 ERROR 32 MSG Bl ERROR 
4657 021416 10440! 043674 TYPE MSG72 “ABORTING BALANCE OF TESTS 
4658 021422 000137 023416 JMP ENDRV 

4650 021426 84S: 
466 | 
4652 021426 128: 

4664 ; SERA SRERRESR RRR RARER RERRERERRRRRERERREAERRERERRRSEERESEE 

4655 j ATEST 17 AC LOW DETECTION PART 2 

MEE? te THIS TEST VERIFIES THAT WHEN AC POWER IS LOST, THAT WRITING CEASES 
4568 1 AT SECTOR BOUNORIES & THAT THE BATTERY RETRACT IS FUNCTIONAL. 
46 i THERE I OX 4 MS BETWEEN AC LOW ASSERTING AND NED ASSERTING 
4670 1# WHEN THE INTERFACE SHUTS DOWN. 

°# 

p75 : REESE SRSGRRR GRRE R RARER RE RRR ERASER EERE RERE SERRE REREREER ES 

021426 000004 +8717: SCOPE 
4674 021430 012737 000001 001174 MOV #1, STIMES 1 ITERATION 
475 021436 012706 001100 MOV astAck, SP ‘ RESTORE STK PTR 

46 1442 004737 026332 JSR PC, SUBCLR 
1678 1446 104024 ERROR 24 ;CERR AFTER SCLR 

Ma 14 4 i BuuBt Ba; eee Typ eces i CaNack 3 ron by ASS TEST 
4682 ;OR SPACE TO CONINUE 
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Gaavie 
001S4e 

022134 

025760 
004000 

041757 
040S0e 
030346 

00S434 

00S434 

ooG004 
oocode 

oco00& 

ooc000 
005444 

COS406 

000003 

acral 27( 1006) 

18: 

118: 

138: 

645: 

168: 

LO? 
31-JAN-77 18:30 PAGE 88 

AC LOw DETECTION PART 2 

PC, CCSP 
1o$ 

BSERR 
1§ 
es 

ae GSTAT 
WAL 

PC, GSTAT 
a0. WRL, HMR2 

—
 

PC, FHOTAB 

SHOTAB, RKBA(RS) 
8-65. , RKWC(RS) 
HEAD 
HEAD , RKDA(RS) 
HEAD 

#<WRHEAD> , RKCS1(RS. 
pe Pat TEMP! 

TAT 
a ,HCS1 
64$ 
201 

HEAD 
HEAD, #3 
13$ 
TOCYL 

PC, SUBCLR 
a4 

sere ReaD 
8-66. #256. Bec (RE) 
TOCYL, RKOCERS) 

; INPUT CONT-E OR SPACE 
RETURN HERE FOR CONT-E 
RETURN HERE FOR SPACE 
TEST FOR ALIGN CARTRIDGE 
BR IF NOT ALIGN CART. 

;SEE_IF WRITE LOCK 
;BR IF NO 

;OISABLE WRITE LOCK 
“PRESS SPACE WHEN DONE 
GET SPACE 

‘BR TF IF STILL WRITE LOCK 
IF NO 

WRITE _LOCK NOT DISABLED 
EXIT TEST 

; SETUP 
;FOR 
‘FILL HEADER TABLE 
; ROUT INE 

;BUILD STD 22 SECTOR HEADER TABLE 

;HEAD ADDR 

-WRITE HEADER CMD 
iS ot TIMEOUT 
:-FINO ROY 
=NO_ROY AFTER WRITE HEADER CMD 
GET FRESH STATUS 

;CERR AFTER WRITE HEADER CMD 

;SEE IF ALL HEADS DONE 
R IF NO 

;CERR AFTER SCLR 

i RE TURN heer FOR SPACE 
ITE INITIAL BACKGROUND OF 1’S 

; TRACK 0,1,2 ALL SECTORS 

SEQ 0088 
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4739 1 N7aa B81 76 
atant Geizey 

NoMa SeLaTe 
4744 3021776 
4745 O2°e004 
4746 Of “006 
4747, Oc e014 
4748 
iaae 022016 

N7EL bOSbad 
47S2 O2ec036 
4753 Oec044 
4754 O2e2050 
4755 Oe20S6 
4756 
4757 Oee0b4 
47S8 0e2070 

aye Gee0r4 W7EL GoSDre 
4762 Q22100 
4763 Oeelde 
4764 
4765S O22106 
4766 Gestls 
4767 Oeel 
4768 Qeel2e 
4769 Oe2le4 
4770 
4771 022130 
4772 
4773 O22134 
4774 022140 
4775 
4776 Oee2l4e 
4777 Oe2146 
4778 
4779 022152 
4780 Woatas 
478) 160 
47Be 022164 
4783 022170 ve N22 
47 RSENS 
4787 
4788 
4789 Oe2210 
4790 
4791 O22el2 
4792 022220 
4793 O22e2e2 
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Boraad 
Ge442e 

02S760 
100000 

023416 

001366 
001366 

023416 

021712 

026332 

041430 
042423 

001S42 

040502 
030346 

1440 
L162 

026332 

000001 

001524 

OSTIC PART 3 

ooo000 
GOS444 

005406 

oos4ee 

005476 

00SS02 
o0sS04 

005$10 
005514 

o0001e 

001160 

00116e 

000004 

1 

17$: 

188: 

es: 

158: 

4§; 

MACY11 27(1006) 
Tl? 

31-JAN-77 
MO? 

18:30 PAGE 89 
AC LOk DETECTION PART 2 

SWROATA, RKCS1(RS) WRITE DATA CMO 
“SETUP TIMEOUT TS0000 

PC, FROY 
TEMP I 

;FIND ROY 
;NO_ROY AFTER WRITE DATA CMD 

PC GSTAT ‘GET FRESH STATUS 
ACER, HCS1 

SESE, HER ;SEE IF BAD SECTOR 

8(0!D.SPIN!'D.DRDY!D. VWV!D. RAD ,E.A0 
E.80 jEXPECTED MSG 
8<0. SPOK!'D. CART!D.000R!5. BRHM! 
#1.€.81 
E.Ae 
#2,£.82 
#3,€.83 

PC, CHKMSG 
T.A2'T. Be 

168 

PC, SUBCLR 
24 

,MSGH9 
*MSGS7 

BSERR 
15$ 
4SG37 

Pc, GETSP 
as 

150000, STHPO 
sTMPi 

PC, SUBCLR 
a4 

#8170, STHPL 

BOATAO, RKBA(RS) 
6S 

;EXPECTED MSG AO 

'D.SSP),E.Al  ;EXPECTED Al 
;MSG 10 FOR EXPECTED MSG B1 
;EXPECTED MSG Ae 
;MSG ID FOR EXPECTED MSG Be 
;MSG ID FOR EXPECTED MSG B3 

81 
10 -& MSGS SPECIFLED HERE 

OR 
‘MSG Al ERROR 
[MSG B1 ERROR 

TRIED 10 CYLINDERS? 
‘BR IF_NO 
“CANNOT WRITE ON 10 CONSEC CYL 

sCERR AFTER SCLR 

- TURN OFF AC 
‘VERIFY BATTERY RETRACT FUNCTIONAL 

;SEE_IF ALIGN CART USED 
iBreds SP ;PRESS SPACE WHEN DONE 
;GET SPACE 
;SKIP ALL WRITING 

;BITO=0;WRITE 0°S; BITO=1:WRITE 1°S 

-CERR AFTER SCLR 

;8R_ IF WRITING 1’S 
;SETUP ALL 0’S 

SEQ 0089 
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OZR6JD.P11 28-JAN-77 11:05 T1? AC LOkw DETECTION PART 2 

4795 
4 72 Ol } ooo0c4 S$: MOV eDATAL, RKBA‘RS) ;SETUP ALL 1’°S 
4 990019 6S: BIS RAC 52 (RS 
4 1 1 MOV ee REUCCRS) - TRACK O 63 SECTORS 
4799 Q222SH 000006 CLR RKDAL RS) “BEGIN At TRK and Me 182 3 

St ee tie Bis or Sees 
dene Recese Btg788 1440 005444 MOV TS50000, tEMP1 
4803 Geese 004737 Oe4422 JSR PC, FROY “FIND CONTR ROY 
1804 022306 104011 ERROR 11 “CONTR NOT RDY 

4806 022310 004737 025760 JSR PC, GSTAT 
Ne07 Gee3i4 O3e747 100000 005406 BIT —aCERR,HCS1 

001160 Ehren 
1 1011 BNE 7§ 

4811 G2e2332 104146 ERROR 146 -CERR NOT SET BY TIMEOUT 

Wot pesseg ROL oyteg3 Type neces TURN. SORCE AFTER "READY’ LIGHT ON uBia Baa3Ge Ise geese i DEPRESS 
#815 022350 000137 O2H16 IMP EXIT TEST 

4817 022354 00S237 001162 7§: INC STMP! 
4618 022360 000711 BR 4§ GO WRITE OPPOSITE DATA 

4820 022362 032737 O00100 O0S436 3S: BIT #0.ACLO, HMR3 
4821 022370 001001 BNE 10$ 
4822 922372 104147 ERROR 147 “AC LOW NOT SET 

Weoa 022374 005237 005370 10S: INC UNLD FOR VALID HALT 
Q2e400 012737 070140 0cOs476 MOV #0. DSC!D. PIP!D. SPIN! D. wid. DRA>,£.AO ;EXPECTED MSG AO 

4826 O22406 012737 010300 005500 MOV #(D.SPLS!D.ACLO!D.FLT> .£.80 
4BO7 Oee414 012737 044720 005502 MOV #<D.UNLD'O: REV!'D. CART!O. D00R!D.BRHM!D.SSP>,E.Al 
4acg Oee422 010737 Ba008 1 005504 MOV #1,€.81 

4839G 022430 004737 025144 ISR PC, CHKMSG i CHECK MEGS 0, Pf Al, Bl 
4831 022434 000000 .WORD oO'd!O c 
dese 022436 104035 ERROR 35 "MSG AO ERROR ied Re SWITCH OFF FROM HEADS LOADED 
48%3 022440 104203 ERROR 303 NSH BO ERROR 
4834 2 104036 ERROR 36 MSG AL ERROR 
4895 Oco444 104037 ERROR 37 *MSG B1 ERROR 

4837 022446 013737 OOS416 001164 9S: MOV HOA, STMP2 “SAVE RKDA . 
4838 O2°4S4 013737 O0S416 001166 MOV HDA; $TMPS ‘SAVE FOR TYPEOUT , 

4840 022462 104401 041503 TYPE _, MSGSO TURN AC BACK ON 
4B41 02 104401 043506 TYPE 'MSG69 DEPRESS SPACE AFTER ’READY’ LIGHT ON 
Hose Ge2472 004737 030346 JSR Pc, GETSP ;GET SPACE 

4844 022476 004737 026332 JSR PC, SUBCLR 
4B4S 2202 104024 ERROR 24 -CERR AFTER SCLR 

WEN? 022504 032737 000100 005436 BIT #0.ACLO, HMR3 
4848 022512 vantad BEQ 9$ 
4u49 022514 1041S ERROR iS2 sACLO NOT RESET AFTER POWER UP 
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Q0000 doreee 
000003 
001426 
Oe44ee 

000100 

p0c000 
000010 
000000 
o0s444 

00S434 

005444 

o0S406 

005410 

00150e 

005476 

B08 
48330 PAGE 91 MACY 27(1006) 31-JAN-77 

TL? AC LOW DETECTION PAR 

Qs: CLR UNLD 
MOV @CCLR, RKCSI(RS) 
MOV SUNIT; RKCS2(RS) 
MOV #PACK 'RKCS1(RS) 
MOV T10. TEMP 
JSR C.FROY 
ERROR 116 

BIT .W, HMR2 Rs 
ERROR 27 

655: 
TST BSERR 
BEQ 14§ 
IMP 128 

14§: 

;FOR VALIO HALT 

;ORIVE 8 
sPACK CMD 

;FINO CONTR ROY 
CONTR NOT RDY 

; VOLUME VALID NOT SET AFTER PACK CMD 

;SEE_IF ALIGN CART USED 
;BR_IF_NO 
;ELSE EXIT TEST 

ERROR sCERR AFTER SCLR 

TST TNP2 F TRK/SECTOR O 
BEQ 2b IREBEAT M0 es DATA XFER TOOK PLACE 
CMP STMP2, 81023 SEE IF’ nek 2 SECTOR 
BEQ 738 REPEAT, No oLb DATA 10 SeHECK AGAINST 
BIT #8IT0,STMP1 
BNE 66S -BR IF WRITING 1’S WHEN WLE OCCURRED 
HOV EOATAL, RKBACRS) j WRITING O’S:WLE SECTOR SHOULD HAVE ALL 1’S 

738:  JMP 2s 

665: MOV #DATAD, RKBA( sWRITING 1°S:WLE SECTOR SHOULD HAVE ALL 0’S 
67§: BIS SBAI RKCS2(R 

MOV 8-256. , RKWC( 
MOV STMP3._RKDA(RS) ;REFRESH RKDA 
MOV SRKBALRS) WD2 EXPECTED WORD FOR TRUERR TYPEOUT 
MOV TOCYL , RKDC(R 

MOV #<WRTCHK) RKCS1(RS) “WRITE CHECK CMD 
MOV TS0000, TEMP! SETUP ag Meou T 
JSR PC, FROY 
ERROR i. Np Nove RET R WRITE CHECK CMD 
JSR GSTAT GET FRESH STATU 
BIT 8CERR,HCS1 
BEQ 75$ 
BIT HCE, HCS2 -SEE IF WRITE CHECK ERROR 

MOV RKDB(RS),WOl © ;ACTUAL_WORD FOR PRINTOUT 
ERROR 136 WCE AFTER WRITE CMO 
BR 75$ 

74§: ERROR 22 sCERR AFTER WRITE CHECK CMD 

MOV 8<0!D.SPIN!D.DRDY!'D.VV!D.DRA>,£.AO ;EXPECTED MSG AD 
CLR E.80 -EXPECTED MSG’ BO 

SEQ 0091 
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758: 

688: 

699: 

768: 

CO8 
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STMPe, #400 
68$ 
#21. ,RKDACRS) 
70$ 
STMP2, #1000 
69$ 
#425, RKDA(RS) 
70$ 

STMP2 
STMP2_RKDA(RS) 
RKDA(RS), STMP3 
aB1T0, STP 

$ 
SOATAD, RKBACRS ) 
728 

OR! .Al_ ;EXPECTED Al 
16 ac EXPECTED’ MSG B1 

i ENPECTED 
"MSG ID POR BPE STED MSG B2 
-MSG ID FOR EXPECTED MSG 83 

: CHECK MSGS AO, B80 
MSGS BeEcIEtER. HERE 

MSG AD freon AFTER WRITE CHECK CMD 
MSH BO £ 
*MSG Al ERROR 
:MSG_B1 ERROR 
SABORTING BALANCE OF TESTS 

Bee it No WRL AT TRK 1, SECTOR O 

ELSE SECTOR BEFORE WRL IS TRK O, SEC 21 

;SEE IF WRL AT TRK 2,SECTOR O 
;BR_ IF NO 
;ELSE SECTOR BEFORE WRL IS TRK 1, SEC el 

;GET SECTOR BEFORE WRL 

;FOR ERROR PRINTOUT 

;BR IF WRITING 1’S WHEN WLE OCCURRED 
WRITING O’S:WLE SECTOR -1 SHOULD HAVE ALL 0’S 

BOATAL RKBA(RS) ;WRITING 1’S:WLE SECTOR -1 SHOULD HAVE ALL 1°S 
sBA! AKESE CRED 
8-256. RKWC(RS) 
BRKBA(AS) WO2 EXPECTED WORD FOR TRUERR TYPEOUT 
TOCYL, RKDC (RS) 

@<WRTCHK>  RKCS1(RS) -WRITE CHECK CMD 
TSO000, TEMP1 sSETUP T TIMEOUT 
PC, FROY “FIND ROY 
1S’ "NO ROY AFTER WRITE CHECK CMD 
PC, GSTAT “GET FRESH STATUS 
acERR, HCS1 

BCE ,HCS2 
76$ 
RKDB(RS),WO1 
137 
778 

ee 

;SEE IF WRITE CHECK ERROR 

;ACTUAL_WORD FOR PRINTOUT 
WCE AFTER WRITE CMO 

;CERR AFTER WRITE CHECK CMD 

SEQ 0092 



DOS 

; = SERSERARERSERESASSAESRERESEE RAE RERSRERERERRERREREREERRRRERREREEE 

TEST 21 MULTIPLE DRIVE DETECTION TEST 

THIS TEST IS PERFORMED ONLY ONCE AT THE END OF PASS 1 
AND IS BYPASSED IF ONLY ONE DRIVE IS PRESENT. 

THE MULTIPLE DRIVE DETECTION LOGIC IS TESTED BY THE FOLLOWING METHOD: 

A. HEAOS MUST BE LOADED (SECTOR PULSES REQ’D) 
B. THE OPERATOR IS INSTRUCTED TO INSERT THE SAME UNIT SELECT 

Pee wn A PAIR AT A TIME) ON ANY 2 DRIVES 

C. THE OPERATOR THEN DEPRESSES THE SPACE BAR TO CONTINUE THE TEST 

UNIBUS RK& DRIVE DIAGNOSTIC PART 3 maCY 11 27(1006) 31-JAN-77 18:30 PAGE 93 SEQ 0093 
DZR6JD.P11 2B-JAN-77 11:05 AC LOk DETECTION PART 2 

4963 
4364 G23322 012737 010340 005476 Nov 8<0!D.SPIN'D.OROY!D.VV!D.ORAD, fi RO ;EXPECTED MSG AD 

4 Wake posha? nutes oossoe MOV ERO SPOK!D. CART! b eae TB ahaa Bossp) E. Al HEXPECTED Al 
4367 Gexs42 012737 000001 O0SSO4 NOV 1 a&- I beet ep FOR ae MSG 

oe { iy 

4 Rs teey Respa, BOCCOE 005510 V EME pp CTED MSG B82 
4370 023362 012737 000003 0o0sS14 MOV #3,£.83 he 10 Fok EXPECTED MSG B3 

4972 023370 004737 025144 JSR PC, CHKMSG » CHECK nSGS AO, BO 
4973 023374 900003 WORD T.A2!T.B2!0 MSCS sercittep: HERE 
4974 023376 1040S7 ERROR is “MSG RO BOR AFTER WRITE CHECK CMD 
4975 023400 104031 ERROR 31 "MSH BO ERROR 
4976 Oe340e 104060 ERROR 60 ‘MSG AL ERROR 
4977 O23404 10403e ERROR “MSG Bl ERROR 
4 Ge 3408 Ol 043674 TYPE snsa72 ‘ABORTING BALANCE OF TESTS 
pele l 137 023416 JMP ENOR 

4981 023416 77§: 
4982 
4983 023416 12S: 
¥ggy 
4385 023416 ENORV: 

i2e2 ;  SRERERSSRREREREE RRR E EGER EERRERRRE RE RER RRR RERERRRRERERER ES 

 ETEST 20 END OF PROGRAM 
4969 i 

4990 1 THIS oi Nor a EST BUT 9 NK PERFORM ALL THE 
4991 1% IVE RE ENT. 
ua3e i xT TEST a. HE TERED ONLY AFTER ALL DRIVES PRESENT 

4Qqy is EOP ON THIS ’TEST’. 

4996 >. KSKKEAKEASRERESSERESSSRRARERRESRERRERRAERAERRERE RRS RERKERERREREE 

4997 023416 OO0004 t$T20: SCOPE 
4998 023420 012737 00000! 001174 MOV 81, STIMES 1 ITERATION 
4999 023425 012706 001100 MOV astack, SP ‘Re STORE STK PTR 

5001 023432 005237 001220 INC SDEVCT sINCR COUNT FOR 8 OF DRIVES THAT ARE CHECKED 
S002 023436 023737 00SSe6 001220 CMP DRIVS,SDEVCT  :ARE ALL DRIVES PRESENT TESTED? 
5003 023444 001402 BEQ TSTe2l GO TO NEXT TEST IF YES 
S004 023446 000137 012302 JMP NUDRV :tF NOT, GO BACK & TEST NEXT DRIVE PRESENT. 
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OR A CONT-E TO EXIT THE TEST 

THE PROGRAM VERIFIES THAT MULTIPLE DRIVE SELECT & ORIVE UNSAFE 
BOTH SET & THAT THE ORIVE UNLOADS 

THE OPERATOR IS ASKED TO VERIFY THAT HEADS UNLOAD FROM BOTH DRIVES 

30
0 

20
0 

OC
 

0c
 

OC
 

9G
 

. 
s 
. 
9 
* 
9 
. 
’ 
. 
i] 

’ 
* 
§ 

+ RERERERERERSRES ERE RRE RES EE SERS RE REA RRARRESERARRE REESE REREREE RES 

900004 t$T21: SCOPE 
012737 000001 001174 MOV #1 S$TIMES j400 1 ITERATION 

, 012706 001100 MOV astack, SP ORE STACK PTR 

005737 001216 TST SPASS 
001402 BEQ 1S -DO TEST ONLY IN 1ST PASS 
000137 023730 INP 11S ELSE EXIT TEST 

023727 O0SSeb o00001 1S: CMP DRIVS, #1 
001004 BNE 2s BR IF MORE THAN 1 DRIVE PRESENT 
104401 043034 TYPE MSGb2 ‘BYPASS TEST, ONLY 1 ORIVE PRESENT 
000137 023730 IMP {1s “ELSE EXIT TEST 

104401 037677 2S: TYPE _, MSG28 -MULT DRV DETECTION TEST 
104401 041656 TYPE MSGS2 “PRESS CONT-E TO EXIT OR SPACE TO CONTINUE 
Gor 32 030306 JSR Pc cCSP ‘INPUT CONT-E_OR SPACE 

137 023730 JMP 11s RETURN HERE FOR CONT-E ; 

104401 042471 TYPE , MSGSB “LOAD HEADS ON ALL DRIVES 
104401 O40S02 TYPE MSG37 >PRESS SPACE WHEN SONE 

737 346 JSR PC. GETSP GET SPACE 

004737 026332 3S: JSR PC, SUBCLR 
104024 ERROR 24 -CERR AFTER SCLR 

104401 042553 TYPE —_, MSGS9 s INSERT SAME UNIT SEL PLUG # IN 2 DRIVES 
104401 O40502 TYPE MSG37 “DEPRESS SPACE BAR WHEN DONE 
004737 030346 JSR PC, GETSP GET SPACE 

005000 CLR RO -DRIVE # COUNTER 

012765 100900 oo0000 6S: MOV #CCLR,RKCS1(RS) 
1 000010 MOV RO. RKES2(RS) “DRIVE # 

65 000001 oc0000 MOV 8SELDRV,RKCS1(RS) ;SELECT DRIVE CMO TO GET STATUS 
012737 141520 OOS444 MOV 8SO000. ; TEMP! 
004737 O2eSl12 ISR PC,OLY sREQ 2 MS DELAY BEFORE MOS DETECTED 

032765 001000 000010 BIT 8MDS,RKCS2(RS) ;SEE IF THAT DRIVE HAS MDS 
00 1006 BNE 7§ -BR IF YES 
005200 INC RO “ELSE TRY ANOTHER ORIVE 
020027 000010 CMP RO, #8. “SEE IF ALL DRIVES TESTED 
001353 BNE 6$ BR IF_NO 

76 ERROR 176 “CANNOT FIND MOS 
11 BR 10$ TRY AGAIN 

01 042766 7S: TYPE MSGb61 ;MULT DRIVES FOUND ON ORIVE # 
46 MOV RO, -(SP) -; SAVE RO FOR TYPEOUT 

;; YPE UNIT NO 
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004737 
104024 

MACY LL 27( 1006) 

108: 

115: 

TYPOS 
.BYTE 
BYTE 
TYPE 
INC 
TYPE 
TYPE 
JSR 
JMP 
CLR 
JMP 
CLR 

JSR 
ERROR 

FOS 
31-JAN-77 18:30 PAGE 95 

MULTIPLE DRIVE DETECTION TEST 

PC, SUBCLR 
e4 

:GO TYPE--OCTAL ASCII 
ji Tyee 1 QIGIN(S) 

G ZEROS 
HeRIFY FY BOTH DR DRIVES UNLOADED 
FOR VALIO HALT 
“INSERT CORRECT UNIT SEL PLUG & LOAD HEADS 
“DEPRESS CONT-E OR SPACE BAR WHEN DONE 

INPUT CONT-E OR SPACE 
RETURN HERE FOR CONTROL-E (EXIT) 
RETURN HERE FOR SPACE (D0 AGAIN) 

;CERR AFTER SCLR 

SEQ 0095 



UNIBUS RK& DRIVE DIAGNOSTIC PART 3 
28-JAN-77 11:05 DZR6JD 

: 

5091 

SC
RE

EN
S 

P
R
O
B
E
 

Sa
w 

lo
n 

so
n 

CS
S 

UR
R 

FO
RE
 

Q
U
O
T
 

UT
 
UN

TO
 

UT
 
OT
 
U
9
 

UO 
U0 

0 
CT
 
U
U
 

Un
 

On
 

OT
 

On
 
U
T
 

On
 
O
r
t
 

Ds
 

Ps
 

ee
 

fa
s 

fa
e 

ber
e 

De
 

Pe
 

bn
 

ae
 

pa
n 

fea
t 

ne
 

ae
 
Ps

 
Ba
s 

ae
 

me 
me
 
Pe

 
pe
 

pe
 

be
e 

Pe
 

Pe
e 

ee
e 

Bn
 

ia"
) 

NX
 

Pil 

377 -1,-1,0 +s 
042412 O42116 SENDMG: .ASCIZ <16><12>/END PASS’ a 
051S01 

001216 

000 

020123 

GO8 
MACY11 27(1006) 31-JAN-77 18:30 PAGE 9% 
ENO OF PASS ROUTINE 

.SBTTL ENO OF PASS ROUTINE 

33 AERKKERSSSSRESGSRA GARE SERRE RER SERRA ASRS RAE REREREREESE RE ERELE 

> KINCREMENT THE PASS NUMBER (SPASS) 
- TYPE “END PASS @XXXXX" (WHERE XXXXX IS A DECIMAL NUMBER? 
-#IF THERES A MONITOR GO TO IT 
;#IF THERE ISN'T JUMP TO STS 

SEOP: 
SCOPE 
LR STSTNM ZERO THE TEST NUMBER 

CLR STIMES ZERO THE NUMBER OF ITERATIONS 
INC sass :: INCREMENT THE PASS NUMBER 
BIC #100000,SPASS ;;DON’T ALLOW A NEG. NUMBER 
DEC (PC i+ ; ; LOOP? 

SEOPCT: .WORD 1 
BGT SDOAGN - YES 
MOV (PC)+,a(PC)+  ::RESTORE COUNTER 

SENDCT: .WORD 1 
$eEQPcT 
YPE SENOMG ;;TYPE “END PASS 8” 

MOV $PASS, - (SP) >: SAVE SPASS FOR TYPEOUT 
TYPOS ::G0 Type DECIMAL ASCII WITH SIGN 
TYP! SENULL 7: TYPE A NULL ER 

SGETY2: MOV de42 RO :GET MONITOR ADDRESS 
BEQ SDOAGN ::BRANCH IF NO MONITOR 
RESET : CLEAR THE WORLD 

SENDAD: JSR PC, (RO) G0 TO MONITOR 
NOP :: SAVE ROOM 
NOP ;;FOR 
NOP s;ACTI1 

SDOAGN: 
JMP a(PC)+ ; ;RETURN 

SRTNAD: .WORD STS 
SENULL: .BYTE NULL CHARACTER STRING 

SEC 0096 
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000001 
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001134 

MACY11_27( 1006) 
SUBROUTINES 

HO8 
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.SBTTL SUBROUTINES 

; SUBROUTINE TO CLEAR ALL FLAGS FROM DDUMP THRU DOTIM 

CLRFLG: MOV 
MOV 

18: CLR 

RTS 

‘TYPE PROGRAM ID IF FTITLE=0 

#ODUMP, RO 
#-17.,R1 

YPE PROGRAM ID 
-SBTTL arr vacut” Cor SOFTWARE SLIITCH REGISTER 

TITLE: TST FTITLE 
BNE 1$ 
IN Parte 

TST 
BNE ey $ 
CMPB SENV, #1 
BEQ 64§ 
CMP SWR, #SWREG 
BNE 65§ 
GTSWR 
BR 65$ 

64§: MOVB #1, SAUTOB 
65$: 
1$: RTS PC 

;;ARE WE RUNNING UNDER XXDP/ACT? 

3 RUN ii We ING UNDER APT? 

H_ IF _NO 
tICET SOFT-SWR SETTINGS 

;;SET AUTO-MODE INDICATOR 

ROUTINE TO INPUT DRIVE NOS. TYPED IN & SET 
;ORIVS, DRIVO-DRIV? REGISTERS APPROPRIATELY 

GORVS: ROL IN 

1$: MOVB 

es: CMP 

GET op Sp RNG RODR OF ASCII STRING 

:GET ascT! UCHAR 
“MASK HI BYTE 
:ORIVE FLAG ADOR 

;WAS TYPED CHAR O THRU 7? 
BRANCH IF YES 
“NO, INCREMENT OR FLAG ADDR 

;S/B 0-7 OR TERMINATOR 

;DEFAULT ALL DRIVES 

SEQ 0C97 
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S184 Oe4e42e 005037 ocOssSsS 7$: CLR SIZFLG -BYPASS TEST 1 (SIZING) 
2188 Oe4e46 000207 RTS PC : FOUND TERRINATOR, EXIT 

5187 Oe42S0 005213 3s: INC aR3 -SET UP FLAG FOR THE DRIVE 
2188 Geigse 005237 005526 INC ORIVS ‘INCREMENT TOTAL ® ORIVES TO BE TESTED 

l 112002 MOVB = (RO) +. Re GET NEXT ASCII CHAR. 
5130 Geeb0 042702 177400 BIC #177400, Re iMASK 

1a Bes Bid ane HBs!'68 18Er uno, 
S199 Oc4 702 TST Re NO, 2° IT A TERMINATOR? 
S194 024274 001001 BNE 4§ IF’ NOT. SOMETHING WRONG. 
21% 024276 000761 BR 7$ + FSUND TERMINATOR, EXIT 

S197 024300 104401 044241 4g: TYPE EM} ONLY 0-7 ALLOWED. 
£138 024304 000137 010064 INP PRGSRT “START ALL OVER 

5200 024310 o0S201 S$: INC Ri -S/B NO MORE THAN 8 DIFF 
S201 024312 001330 BNE 1S “DRIVES TYPED IN. 
S202 O0e4314 000771 BR 4§ IF NORE, HAVE ERROR. 

esnd 024316 005237 oOSsSSE 6S: INC SIZFLG -00 TEST 1 (SIZING) 
5205 Oe4322 000207 RTS PC EXIT. 
S206 
S207 : 
5208 :ROUTINE TO INPUT RKBAS OR DEFAULT. 
5209 
5210 
S211 024324 104412 GBA: RDOCT 
S2l2 024326 012600 MOV (SP)+,RO ‘GET LOW ORDER FROM STACK 
5213 024330 005700 TST RO 
Se14 024332 001403 BEQ 1$ BRANCH IF DEFAULT. 
5215 024334 010037 001264 MOV RO, SBASE 
5216 024340 000207 RTS PC 
S217 Oed3e 012737 177440 001264 1S: MOV 8177440, $BASE  ;DEFAULT VALUE 
S218 O243S0 000207 RTS pC 
5219 
5220 
5221 ROUTINE TO INPUT RKVEC OR DEFAULT 
5222 } 
5223 
S224 O243S2 104412 GINT: RDOCT 
5225 354 012600 MOV (SP)+,RO GET LOW ORDER FROM STACK 
S226 024356 005700 TST RO 
S227 024360 001405 BEQ 1g BRANCH IF DEFAULT 
S228 024362 010037 001334 MOV Ro, RKVEC 
S229 024366 004737 Oe4404 2s: JSR PC’ SETINT 
S230 024372 000207 RTS pc’ 
S231 024374 012737 000210 001334 1S: MOV #210, RKVEC :DEFAULT VALUE 
S232 Oeu402 000771 BR 2s 
6233 
5234 . 
5096 “ROUTINE TO SETUP INTERRUPT VECTOR 8 PRIORITY 

5237 ’ 
S238 Oe44 SETINT: MOV RKVEC,RO 

MOV WINTER, (RO)+ = ;INTER ADOR TO RKVEC 
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S240 024414 013710 001336 MOV RKPRI, (RO) :PRS TO RKVEC+2 
Se41 024420 000207 RTS PC 
S242 
S243 
S244 ; 

es “ROUTINE TO FINO CONTROLLER READY (RDY) DURING A DELAY 
4 -ENTER WITH A COUNT IN TEMP 

seve *RETURN IF ROY NOT PRESENT {ERROR CONDITION) 
+ NT _( V 

a0 i RETURN 1s FE TAINED BEFORE iis RETURN FOR EITHER CASE 

S2S2 Oet422 032765 000200 o00000 FRDY: BIT 8RDY, RKCS1(RS) 
5253 024430 001010 BNE 1S 
scot Oe4432 o0S444 DEC I NP 

B52P pai 35 024556 ia PC, HOLD ;STORE ALL RK611 REGS In HOLDING REGS. 
5257 Oe4444 004737 025676 JSR PC’ CKCERR : CHECK FOR SPECIAL CERR 
52S8 O244SO0 000207 RTS PC’ *NO ROY, EXIT 
SeS9 Oe4452 062716 o000de 1S: ADD #2, (SP) : SKIP oved ERROR 
5260 Oe445& 004737 O24SS5 JSR PC’ HOLD 
Seb] | Oe+462 O07 3? 025676 JSR PC CKCERR ;CHECK FOR SPECIAL CERR 
25e5 OC4465 RTS PC’ 

seed ROUTINE TO FINO CONTROLLER READY AND STORE DRIVE REGS ONLY 

70 765 o002e00 o00000 FRDY!: BIT @RDY, RKCS1(RS) 25P8 BSaaoe Bons BeOS 
S268 O24S00 oos444 DEC TEMP 
S269 O24SO4 001371 3494 BNE FROYI 

NNNO c ey Smart bite Gam GE BR) CRRA 
Se? 37 02S676 JSR PC, CKCERR ; CHECK FOR SPECIAL CERR CONDITIONS 

So74 Reese rage 000002 1S: t8) PC (SP) ot BOER beeor 
S275 024534 016537 000034 005434 MOV RKAR2 (RS) , HMRE 
S27h Oe4S42 016537 000036 005436 MOV RANE (BRD HMR 
3877 Detb5o 90473? 025576 JSR «CHECK FOR SPECIAL CERR CONDITIONS 

78 004554 07 RTS PC’ 
5279 
5280 
5281 -STORE ALL RKb11 REGISTERS IN HOLDING REGS 

3 9 

Bsea Q245S6 616537 O00000 OOS406 HOLD: ‘MOV RKCS1(RS),HCS1 
Sees Oce4564 016537 000010 005410 MOV RKCS2(R5), HCS2 
Seah Oe4S72 016537 O00002 O0S4ie MOV RKWCCRS) , HC 

sie GR ltey fe BBY RBA) 416 RKDA(RS);H 
Sess de4614 016537 O000l2 00S420 MOV RKDS(RS) , HOS 
S290 Oe4622 016537 000014 005422 mov RKER(RS) HER 

esas neat Ripe? Ronse MOV RKDC (RS) HOC 

Sn ee fey Qe ee Rees 
S295 004660 016537 veeee 436 MOV RRMA SCRO) HES 
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es 
702 

treats 
016$37 
000207 

ef 
ein 

00122e 
005376 

o0000e 

177777 
001222 
005376 
pos444 
o0s446 
000026 
025760 

000026 
025760 
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00S4+4e 

00S425 

pos444 
000017 
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GET VALUE FOR SOFTWARE SWITCH REGISTER 

MOV RKEC RS) ,HPO 
MOV Cp (B ) HPA 
RTS Be 

: ROUTINE TO CHECK FOR CORRECT ATTN 
‘RETURN IF ATTN NOT PRESENT (ERROR CONDITION) 
“RETURN +2 IF ATTN PRESENT (SKIP OVER ERROR) 

tSTATN: NOV RY $58) SAV RY 
MOV SUNIT 
BITB ATTN HASOF +1 
BEQ iBRANCH IF ATTN NOT PRESENT 
MOV tae RY jRESTOR 
a0 (SP) R RAY ADDR TO JUMP OVER ERROR. 

1S: MOV SP)4,R4 “RESTOR RY 
RTS PC 

; ROUT INE To FI INO aTTN WITHIN TIMES GREATER THAN | SEC 

RETURN #4 NO A AN (ERROM BONDI TEOND 
RETURN 42 IF ATTN FOUND 
; STATUS IS OBTAINED BEFORE THE RETURN FOR EITHER CASE 

FATT1: MOV RY. -(SP) SAV RY 
3s: MOV s-{ TEMP 

MOV suNtT 
1S: BIT BTTNCA) ,KASOF#1 (RS) :FIND CORRECT ATTN 

DEC TEMP] 
BNE 1§ 
DEC TENPe 

Re ae (RS) -SELECT WORD O 
JSR PC GSTAT -GET LATEST STATUS 
MOV (SP)+, RY ‘RESTOR RY 
RTS 

2s: CLR RKMR1 (RS) 
JSR PC. GSTAT -GET STATUS AFTER ATTN SEEN 
MOV (SP)+.R4Y *RESTOR RY 
ADD #2, (SP) “SKIP OVER ERROR 
RTS pe’ 

* ROUTINE TO FINO ATTN WITHIN 1 SEC 
ENTER WITH COUNT IN TEMP 
RETURN IF NO ATTN LERROR) 
RETURN +2 IF ATTN FOUND 
; STATUS IS OBTAINED BEFORE THE RETURN FOR EITHER CASE 

SEQ 010C 
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GET VALUE FOR SOFTWARE SWITCH REGISTER 

FATT2: MOV RY -(SP) ;SAV RY 
$: MOV SUNIT. RY 

BITB oR THURS), RKASOF #1(RS) ;FIND CORRECT ATTN 

Bre Huey 
BNE 2s 
CLR RKMRI (RS) -SELECT WORD 0 
JSR PC GSTAT “GET LATEST STATUS. 
MOV (SP)+,R4 ‘RESTOR RY 
RTS pC 

1S CLR RKMRI (RS) 
JSR PC, GSTAT 
MOV (SP)+.R4 RESTOR RY 
800 2, (SP) “SKIP OVER ERROR 

ENTER WITH A COUNT IN TEMP] 
THE DELAY IS APPROX 17 US/ITERATION + 12 US TO EXIT 
“WHEN COUNT IS 0. BASED ON AN 11/05 

buy: TST TEMP 1 >5.6 US 
BEQ 1$ 2.5 US 
DEC TEMP 6.8 US 
BR OLY 32.5 US 

1S: RTS PC :3.8 US 

THIS ROUTINE TYPES BYPASSED ORIVES. ENTER WITH ORIVE® IN RO 

BYP: TYPE MSG14 sBYPASS ORIVE 
MOV RO, - (SP) ; | SAVE RO FOR TYPEQUT 

TYPOS ::GO TYPE--OCTAL ASCII 
.BYTE 1 TYPE 1 DIGIT(S) 
gbyTe i ;: SUPPRESS LEADING ZEROS 

‘THIS ROUTINE READS ALL MSG A & B WORDS & CHECKS THEM AS REQ’D. 

AHKMSC: MOV -—«-@(SP).CHKFLG —_; PASS MSGS _TO BE TESTED 
ADD 82, (SP) ;BUMP RETURN AOOR TO 1ST ERROR 
JSR «PC GSTATI 'GET ALL ACTUAL DRIVE & CONTR STATUS 
BIS SUNIT, -B0 ;SET UNIT # 
BIS SUNIT, 
BIS SUNIT;E. Ae 
BIS SUNIT|E.A3 

MOV TEMP1,-(SP) ;SAVE TEMP] 

MOV £.A0, TEMP 
JSR PC SBPAR 
MOV TEMP1,£.A0 

MOV E.AL, TEMP] 
JSR PC, SBPAR 

;GET PARITY FOR MSG AQ 

;GET PARITY FOR MSG Al 

SEQ 0101 
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18: 

2s: 

4§: 

5S: 

7$: 

8S: 

MOV 

MOV 

nav 

MO8 
SI-JAN-77_ 18:30 PAGE 102 

TEMPL,E.Al 

E.A2, TEMPL 
Prager GET PARITY FOR MSG A2 

A2 

E.BO, TEMP! 
PC SBPAR .GET PARITY FOR MSG BO 
TEMP1,E£.80 

£.B1, TEMP 
PC, SBPAR GET PARITY FOR MSG B1 
TEAP1,E€.B1 

E.Be, TEMP! 
PC, SBPAR GET PARITY FOR MSG B2 
TEMP1,£.B2 

£.B3, TEMP1 
PC SBPAR GET PARITY FOR MSG B3 
TEMP1,E.83 

(SP)+. TEMP! sRESTORE TEMP 
SESCAPE,STMPS  ;SAVE ESCAPE 

H.RO,E£.AO -TEST MSG AD 
2s “BR IF OK 
81S, SESCAPE iELSE SETUP ESCAPE 
(SP, -(SP) FY RET ROR 
pC MAINLINE ERROR 

8SW9, ISWR ‘RET HERE FROM MAIN. INE ERROR 
208 ‘8 BR IF LOOP ON ERR 
#2, (SP) BUMP RET ADOR TO NeXt ERROR 

H.B0,£.80 -TEST MSG BO 
cs ‘BR IF OK 
84S, SESCAPE "ELSE SETUP ESCAPE 
(SP$,-(SP) “COPY RET ADOR 
C :8 RETURN TO MAINLINE ERROR 

8SW9, ISWR RETURN HERE FROM MAINLINE ERROR 
20S 8 BR IF LOOP ON ERROR 
82, (SP) BUMP RET ADDR TO NEXT ERROR 

H.AL,E.Al TEST MSG Al 
8S :BR IF OK 
#7$, SESCAPE 
(SP), -(SP) 
PC 

#SW9, ISWR 
20$ 
#2, (SP) 

H.B1,£.B1 -TEST MSG Bl 

SEQ 0102 
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SY64 OeSSSD 001411 BEQ 118 :BR IF OK 
S465 0c55S2 012737 025564 001176 MOV 108, SESCAPE 
S466 025560 011646 MOV (SP); =(SP) 
S467 OeSS62 000207 RTS PC 

S469 025564 032777 001000 153346 10$: &BIT 8SW9, ISWR 
S470 025572 001032 BNE 208 
oY? 025574 062716 o00c0e 118: AND #2, (SP) 

S473 pes600 032737 000001 o01SSe 1e$:  8siIT 8T.A2,CHKFLG —; TEST _MSG A2? 
ou74 001402 BEQ 138 BR IF NO 
S475 025610 004737 Oeb616 JSR PC, RCYLD -PUT INFO CYLDIF, 00 NOT CHECK 
S476 O25614 032737 O00002 O01SS2 138: BIT a7 .Be, CHKFLG jTEST SG 82? 
S477 Ses be? 0014 BE bes ipR 
o478 00473? 026670 JS C,RCYLA UT fe IN CYLADD, DO NOT CHECK 

S480 025630 032737 OO0004 O01SS2 148: BIT 8T.B83,CHKFLG § ; TEST MSG 83? 
S481 025636 O01404 BEQ 1S$ 
S482 025640 004737 026726 JSR PC, RSEC “PUT INFO IN SECTOR, DO NOT CHECK 
S483 O2S644 004737 026764 JSR PC’ RHEAD *PUT INFO IN HEROA, DO NOT CHECK 

S48S 025650 013737 001172 001176 1S$: MOV $TNPS, SESCAPE RESTORE ESCAPE 
SB 625656 000207 RTS 

S488 025660 012706 001100 20S: MOV aSTACK, SP “RESET STACK PTR 
S489 025664 013737 001172 001176 MOV STMPS SESCAPE  ;RESTORE ESCAPE 
S450 025672 000177 153212 IMP aSLPERR 

5492 THIS ROUTINE CHECKS FOR CERTAIN ERROR CONDITIONS ONLY 
S433 iI. E.: IF NEO, CTO OR MDS SET MESSAGE A & B ARE INVALID 

549S 025676 00S737 001550 eKCERR: TST BYPCERR 
5496 025702 001025 BNE 4§ 
5497 025704 032737 100000 005406 BIT #CERR,HCS1 
6498 025712 OO1001 BNE 1$ -BR IF CERR 
5499 025714 000207 RTS PC ; 

S501 25716 032737 OO4000 oOOs4o6 1S: BIT 8CTO,HCS1 
S502 001402 BEQ 2s BR IF NOT CTO $503 Ges soe) ERROR 61 ;CTO ERROR, MSG A & B INVALID 

S506 O2S732 032737 010000 O0S410 2S: BIT #NED, HCSe 
5507 hea 001401 BEQ 3$ ;BR IF NOT NED 
5508 74e 104ele ERROR ele :NED ERROR, MSG A & B INVALID 

$510 OeS744 032737 001000 005410 3s: BIT #MOS,HCS2 
S511 OeS7Se 001401 BEQ 4§ 
zelé 0eS7S4 104213 ERROR 13 ;MOS ERROR, MSG A & B INVALID 

S514 025756 000207 4§: RTS PC 

sie 
$517 ‘THIS ROUTINE DOES THE SELECT DRIVE COMMAND TO GET STATUS 
$518 IT THEN WAITS FOR CONTROLLER READY 
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-77 11:05 GET VALUE FOR SOFTWARE SWITCH REGISTER 

;IF ROY NOT RECEIVED BY THE TIMEOUT, AN ERROR IS FLAGGED 

Lag: OOS444 GSTAT: MOV TEMP1,-(SP) “SAVE TEMPL 
001222 000019 MOV SUNIT’RKCS2(RS) :CURRENT DRIVE #8 

2765 000001 000000 MOV SSELDRV RKCSI(RS) ;GET STATUS WITH SELECT DRIVE CMD 
3737 001426 OOS444 MOV TiO, TEMP 

004737 Oe44ee JSR PC FRDY -FIND ROY 
O4117 ERROR 11? -ROY NOT SET BY ENO OF SELECT DRIVE CMD 
12637 OOS444 MOV (SP)+, TEMP RESTOR TEMP. 

000207 RTS PC 

‘THIS ROUTINE GETS STATUS OF ALL DRIVE REGISTERS (MSG AD-A3, BO-B3) 
38 ALL CONTROLLER REGISTERS. 

012746 O05444 QSTAT1: MOV TEMP, -(SP) ;SAVE TEMP! 
004737 024556 JSR PC, HOLD GET ALL CONTR REG 
012765 100000 ooo000 MOV acCLR RKCSI(RS) ;CLEAR CONTR 
013765 O0l222 000010 MOV SUNIT;RKCS2(RS) CURRENT DRIVE 8 
012765 ooo00e6 MOV #3, RKARI(RS) “SELECT WORD 3 
012765 1 MOV SSELDRV,RKCS1(RS} ;GET STATUS 
013737 001426 OOS4H4 MOV T10, TEMP 
004737 O2c4470 JSR PC FROY! sFIND ROY 8 STORE ORIVE REGS ONLY 
104117 ERROR 11? ;ROY NOT SET BY END OF SELECT DRV CMD 
013737 005434 005472 MOV HMR, H.A3 ‘STORE MSG AJ 
013737 005436 005474 NOV HMR, H.B3 *STORE MSG B3 

012765 100000 MOV SCCLR, RKCSI(RS) 
013765 OOl2e2 oOo0010 MOV SUNIT) RKCS2(RS) 
012765 OO0002 000026 MOV 82. RKARI (RS) “SELECT WORD 2 
012765 r MOV SSELORV, RKCS1(RS3 
013737 001426 OOS444 MOV T10, TEMP 1 
004737 JSR PC FRDY1 sFIND ROY & STORE DRIVE REGS ONLY 
104117 ERROR 11? *RDY NOT SET BY END OF SELECT DRV CMD 
013737 O0S434 0054665 MOV HMR2, H.A2 :STORE MSG A2 
013737 005436 005470 NOV HMR3, H. Be “STORE MSG Be 

012765 100000 000000 MOV #CCLR, RKCS1(RS) 
013765 001222 900010 MOV SUNTT. RKCS2(RS) 
01 000001 o00026 MOV #1, RKARI(RS) -SELECT WORD 1 
012765 000001 000000 MOV SSELDRV. RKCS1(RS} 
013737 001426 005444 MOV T10, TEMP 
004737 Oc4470 JSR PC. FROY! sFINO ROY & STORE DRIVE REGS ONLY 
104117 ERROR 117 *ROY NOT SET BY END OF SELECT DRV CMO 
013737 O00S434 005462 MOV HMR2,H.AL ‘STORE MSG Al 
013737 005436 OOS464 MOV HMR3, HBL ‘STORE MSG Bl 

012765 100000 coo000 MOV #CCLR, RKCS1(RS) 
013765 O0l222 000010 MOV SUNIT-RKCS2(RS) 
012765 000000 MOV BSELDAV.RKCSI(RS) ;SELECT WORD O 
013737 001426 dcOos444 MOV T10, TEMP! 
004737 d24470 JSR PC. FROY1 sFIND RDY 8 STORE DRIVE REGS ONLY 
104117 ERROR 117 ‘ROY NOT SET BY END OF SEL DRV CMD 
013737 O0S434 O0S4SE MOV HMR2 ,H.AQ “STORE MSG AD 
013737 005436 005460 MOV HMR3,H. BO “STORE MSG BO 
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GET VALUE FOR SOFTWARE SWITCH REGISTER 

MOV (SP)+, TEMP ;RESTORE TEMP1 
RTS PC 

iTHg ROUTINE _D A YSTEM ELERR & hats FOR CONTROLLER READY 
Ror ts NOT Reet VEO BY THE TIMEOUT, AN ERROR IS FLAGGED. 

He ROUTING THEN GETS CURRENT STATUS i NGHECKS FOR CONTROLLER ERROR (CERR) 
i fo IF CERR SET 
RETURN +2 IF CERR CLEAR 

SUBCLR: MOV aSCLR RKCS2(RS) ;SUBSYS CLEAR 
MOV TEMP! 
JSR PC _FRDY -FINO ROY 
ERROR 120 "ROY NOT SET BY END OF SCLR 
MOV SUNIT RKCS2(RS) ;CURRENT ORIVE 8 
CLR RKMRI ERS) : SELECT 
JSR PC GSTAT GET STATUS 
BIT acERR, HCS1 *CHECK FOR CONT ERROR 

RTS is 
1S: ADO 82, (SP) SKIP OVER ERROR 

RTS PC 

READ THE SECTOR COUNT IN RKMR3, RIGHT JUSTIFY IT & STORE IT IN SECTOR’ 

RDSEC: HOV 83, fe ran -WORD 3 
SR 

MOV ead oe 
BIC bie Eceoe SECTOR 
ASR SECTOR “RIGHT JUSTIFY 
ASR SECTOR SECTOR 

SECTOR ; INFO 
ASR SECTOR 
RTS PC 

READ THE CYL DIFF/OFFSET IN RKMR2, RIGHT JUSTIFY IT 8 STORE IT IN ’CYLDIF’ 

ROCYLD: MOV 2, RKMRI (RS) ;WORD 2 
JSR GSTET 
MOV eae. CYLDIF 

BIC 8tC<M.CDIF>, CYLDIF 
ASR CYLOIF ;RIGHT JUSTIFY 
ASR CYLOIF >CYL DIFF/OFFSET 
ASR CYLOIF ; INFO 
ASR CYLDIF 
CMP CYLDIF , #777 ;CHK TO SEE IF RET IN COMPL. FORM 
BNE 1§ :BR_IF_NOT 
CLR CYLoIF ;CLR IF YES 

1S: RTS PC 

‘READ THE CYL ADOR IN RKMR3, RIGHT JUSTIFY IT & STORE IT IN ’CYLADD’ 

ROCYLA: MOV #2, KMRL (RS) sWORD 2 
JSR PC’ GSTAT 

SEQ 0105 
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GET VALUE FOR SOFTWARE SWITCH REGISTER 

MOV HMR3, CYLADD 
BIC ##C<M. CADD>, CYLADD 
ASR CYLADO “RIGHT JUSTIFY 
ASR CYLADO “CYL ADOR 
ASR CYLADD : INFO 
ASR CYLADD 
RTS PC 

“READ THE CYL DIFF/OFFSET IN H.A2, RIGHT JUSTIFY IT & STORE IT IN ’CYLDIF”’ 

RCYLD: MOV H.A2, CYLDIF 
BIC 8tC(M.CDIF> CYLDIF ;CLEAR UNWANTED INFO 
ASR CYLOIF ;RIGHT JUSTIFY 
ASR CYLDIF 
ASR CYLDIF 
ASR CYLOIF 
CMP CYLDIF , 8777 sCHK 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 ’CYLAOD’ 

RCYLA: MOV H.B2, CYLADD 
BIC 8#C<A.CADD>,CYLADD ;CLEAR UNWANTED INFO 
ASR CYLADD -RIGHT JUSTIFY 
ASR CYLADD 
ASR CYLADO 
ASR CYLADD 
RTS PC 

“READ THE SECTOR COUNT IN H.83, RIGHT JUSTIFY IT & STORE IT IN ’SECTOR’ 

RSEC: MOV H.83, SECTOR 
BIC 8tC(A,SECT>, SECTOR ;CLEAR UNWANTED INFO 
ASR SECTOR RIGHT JUSTIFY 
asR SECTOR 
ASR SECTOR 
ASR SECTOR 
RTS PC 

“READ THE HEAD ADDR IN H.B3, RIGHT IT & STORE IT IN *HEADA’ 

RHEAD: MOV H. 83 HE ADA 
BIC 8$C<A.HEAD> ,HEADA -CLEAR UNWANTED INFO 
ASR HEADA sRIGHT JUSTIFY IT 
SWAB = HEADA 
RTS PC 

'FIND SECTOR 17 
SRETURN IF NOT FOUND 
SRETURN +4 IF FOUND 
ASECI7: MOVs TSOOO. TEMP1 —s; SETUP. TIMEOUT 
18: JSR PC RDSEC *READ SECTOR 

CMP SECTOR, #17. TEST FOR SECTOR 17 

SEQ 0106 
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26-JAN-77 11:05 GET VALUE FOR SOFTWARE SWITCH REGISTER 

027032 001014 BNE 2s “BR IF NOT 17 

027034 004737 Ocb4le JSR PC ROSEC 
Ge7OHD 3727 001422 000021 CMP SECTOR, #17. 

1412 BEQ :BR IF READ SAME TWICE 
0270S0 004737 O2b4le JSR Zt RDSEC “ELSE TRY 1 MORE TIME 
Oe70SH 023727 OOl42e 000021 CMP SECTOR, #17. 
O27062 001404 BEQ -BR IF 17 

027064 005337 cOS444 2s: DEC TEMP! 
027070 001353 BNE 1$ TRY AGAIN 
027072 000207 RTS PC 

027074 062716 000004 3S: RDD 84, (SP) -SKIP OVER ERROR 
027100 000207 RTS PC 

‘FIND DESIRED CYL DIFF 
:RETURN IF NOT FOUND 
; RETURN+6 IF FOUND 

027102 013737 001436 OOS444 FCYL: MOV TSOOO, TEMP -SETUP TIMEOUT 
027110 004737 Oeb46b2 1S: JSR PC RDCYLO ad 
027114 023737 001376 o0S446 CMP CYLDIF,TEMP2 § ;TEST FOR CYL DIFF 
G27122 OO1014 BNE 2$ *BR IF NOT FOUND 

027124 004737 O2b4b2 JSR PC, RDCYLD 
130 023737 001376 OOS446 CMP cytDIF, TEMP2 

8 BTS? gz i ESE AD ROE TE 
144 peas 13 OOS446 CMP ai bP ape 
152 001404 BEQ 

154 005337 oOS444 2s: DEC TEMP 1 
$60 001353 BNE 1S : TRY AGAIN 
162 000207 RTS PC 

164 062716 O00006 3S: ADD 86, (SP) -SKIP OVER ERROR 
170 000207 RTS PC 

i ROUT NE TO FIND HE HOME IN RKMRe WORD 1 BEFORE SPECIFIED DELAY 
NTER WITH TIME IN SECONOS IN TEMP2 

‘RETURN IF NOT FOUND 
;RETURN+2 IF FOUND - SKIP OVER ERROR 

027172 012737 177777 oOOSH44 FHDHM: MoV #-1, TEMP! ALL 1°S 
027200 012765 000001 00026 MOV #1, AKMRICRS) WORD 1 
327206 004737 025760 1S: JSR PC; GSTAT 
e788 737 000040 00S434 BIT 80. HDHM, HMR2 

? 1007 BNE 2$ 
027222 005337 oos444 DEC TEMP 
027226 001367 BNE 1$ 

027230 005337 cOS44E DEC TEMP2 
027234 001356 BNE FHOHM 
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GET VALUE FOR SOFTWARE SWITCH REGISTER 

RTS PC 
es: ADO #2, (SP) ;SKIP OVER ERROR 

RTS PC 

ROUTINE TO FIND LOAD HEADS IN RKMR2 WORD 1 BEFORE SMS 
> RETURN IF NOT FOUND 
?RETURN+e IF FOUND: SKIP OVER ERROR 

FLORD: MOV #250. TEMP! 
MOV #1, RKARI(RS) “WORD 1 

13: JSR PC’ GSTAT 
BIT 80: LOAD, HMR2 
BNE 2s 
DEC TEMP 1 
BNE 1§ 
RTS PC 

2S: ADD 82, (SP) -SKIP OVER ERROR 
RTS PC 

“FILL HEADER TABLE WITH 66 WORDS OF VALID HEADERS 
ENTER WITH CYL_# IN ’CALADD’ 
“ENTER WITH HEAD ® IN 'HEAD’ 
“ENTER WITH FORMAT IN ’FORMAT’ 

FHOTAB: MOV RO, -(SP) SAV RO 
MOV R1.-(SP) SAV R1 
MOV sHOTAB, RO "HEADER WORD TABLE ADDR 
CLR RI “SECTOR COUNTER 
MOV HEAD, HD 1 
ASL HO 1 
ASL HD 1 
ASL HD 1 
ASL HO 1 
ASL HD} ;SETUP HEAD # FOR WORD 2 OF HEADER 
MOV FORMAT, FMT1 
SWAB OséF MTL 
ASL FMT] SETUP FORMAT FOR WORD 2 OF HEADER 

1S: MOV GALADD (RO)+ j HEADER WORD 1-CYL ADDR 
MOV 1, (ROS “HEADER WORD 2-SECTOR NO 
BIS HOI. (RO) -HEAD NO 
BIS FMT, (RO) ; -FORMAT 
ISR PC, SECFLG “GET SECTOR FLAGS 

MOV CALADO, TEMP! 
MOV (RO). TEMP 
BIC CALABO. TEMP2 
BIC (RO)+, TEMP 1 
BIS TEMP1, TEMP2 
MOV TEMP2; (RO)+ sHEADER WORD 3-HEADER CHECK 

INC Ri -SECTOR CTR 
CMP R1, 822. 
BNE 15 ‘BR 

MOV (SP)+,R1 -RESTOR Rl 

;ALL 22 SECTORS DONE? (66 WORDS) 
;BR IF NO 

s 

SEQ 0108 
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GET VALUE FOR SOFTWARE SWITCH REGISTER 

(SP)+,RO 
PC 

sRESTOR RO 

THIS ROUTINE GETS INFORMATION FROM THE BAD SECTOR TABLE FILLED BY A PREVIOUS 
;TEST & SETS BITS 14 & 15 APPROPRIATLY. 

becrLe: HOV 

1$: MOV 

R2,-(SP) 
FORMAT 
1s 
BBSE22H+8.. ,R2 

LGTST 
Aetris. (RO) 

eBSE22S+8. ,Re 
PC_FLGTST 
eBtT14, (RO) 

(SP)+,Re 
PC 

(SP)+,R2 
PC 

;SAVE Re 

;BR IF 20 SECTOR FORMAT 

;GET HARDWARE DETECTED FLAG 
RETURN HERE IF GOOD SECTOR 

;ELSE RETURN HERE 
GET SOFTWARE DETECTED FLAG 
RETURN HERE IF GOOD SECTOR 

;ELSE RETURN HERE 

;RESTORE Re 

; THIS ROUTINE DOES THE ACTUAL SCANNING OF THE BAD SECTOR TABLES. 
ENTER WITH THE AOORESS OF TABLE (BSE22H, BSE22S, ETC.) IN TEMPL 
“RETURN IF NO COMPARE 
;RETURN+4 IF COMPARE 

ELGTST: MOV 

1$: CMP 

es: CMP 

33: MOV 

4§: MOV 

R3, -(SP) 

(R2), 8-1 
25 
(SP)+,R3 
PC 

(R2)+, CALADD 
38 
#2, Re 
1§ 

HEAD ,R3 

R1,R3 
(R2)+,R3 

4§ 
1§ 

(SP)+,R3 
#4, (SP) 
pc’ 

2
 

GW
 

;SAVE R3 

;SEE IF ALL 1’S 
;BR IF NO 
RESTORE R3 

;SEE IF=CYL # 8 ADR PTR TO TRK/SECTOR WORD 

;GO TO NEXT CYL WORD IN TABLE 

;GET HEAD # FROM FHOTAB ROUTINE 

;ADD SECTOR # FROM FHOTAB ROUTINE 
i SEE IF SECTOR/HEAD COMPARE 
THER PTR TO NEXT CYL WORD 

‘BR IF COMPARE 
ELSE TRY NEXT CYL 

;RESTORE R3 
INCREMENT RET ADDR 

‘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 

SEQ 0109 
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bere 
Oe7beb 

062700 

010446 

032737 
001014 

012704 
004737 
000407 

2 
001760 

001760 
002164 

002164 

001760 

001422 

010000 

002400 
030024 

0014e2 

00142e 

005406 

HO9 
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GET VALUE FOR SOFTWARE SWITCH REGISTER 

ort: MOV RO, -(SP) ;SAVE RO 
MOV R1;-(5P) :SAVE Ri 
JSR PC; ROSEC 
AD) i SECTOR 
J “MULT SECTOR BY 6 

MOV #132. RO 
SUB SECTOR, RO :RO-SECTOR TO RO = INDEX 
MOV RO, SECTOR 
ADD SRHTAB,SECTOR  ;SAVE INDEX 

ado #RHTAB, RO INDEX TO BOT HALF OF RHTAB 
MOV #SRTTAB,R1 INDEX TO TOP HALF OF SRTTAB 

18: MOV (RO)+, (RL)+ ;PUT BOTTOM OF RHTAB TO TOP OF SRTTAB 
CMP RO, #RHTAB+ 132. 
BNE 1s’ 

MOV #RHTAB, RO -PUT TOP OF RHTAB TO BOT OF SRTTAB 
2s: MOV (RO)+. tRL)+ 

CMP RO, SECTOR 
BNE 2s: 

MOV (SP)+,R1 :RESTOR R1 
Hoy (SP)+ "RO RESTOR RO 

‘MULT BY 6. ENTER WITH DESIRED # IN ‘SECTOR’ 
AULT6: ASL SECTOR s2 X SECTOR 

MOV SECTOR, -(SP) 
ASL SECTOR X SECTOR 
ao0 {SP)+, SECTOR ity xX S)+(2 X S) = 6 X SECTOR 

THIS ROUTINE IS ENTERED ONLY IF THERE IS A BSE ERROR AFTER A WRITE DATA 
:CMD. IT VERIFIES THAT THE BAD SECTOR IS LISTED IN THE BSE INFORMATION 
; CYLINOER AT CYL 410, TRACK 2. 

t RETURN IF SECTOR NOT LISTED IN BSE TABLE, ERROR CONDITION. 
;RETURN+2 IF LISTED, SKIP OVER ERROR 

RUERR: MOV R4,-(SP) »SAVE RY 

BIT 8CFMT,HCS1 CHECK FORMAT 
BNE 3$ ;BR FOR so goes gor FORMAT 

"NOTE, 20 SECTOR FORMAT NOT 
DONE IN THIS PROGRAM 

MOV #BSE2CH+8. ,RY 
JSR PC, TERR} ;SEE IF ON HAROWARE DETECTED TABLE 
BR 38" “RETURN HERE IF YES 

SEQ 0110 
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027776 se 
012604 
000207 

012604 
062716 
000207 

021427 
001405 
022437 

4 oe? 
000770 

062716 
000207 

022437 
001401 
000761 

000207 
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003400 
030024 

00000e 

177777 

005426 

000002 

005416 

o014ie 
oossSe 

000100 

177777 
000135 

001412 
001406 
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MOV #BSE22S+8. ,RY sELSE RETURN HERE 
JSR PC, TERRI B SEE IF ON SOFTWARE DETECTED TABLE 
8 3s’ RE N HERE IF YES 

1S: MOV (SP)+,R4 RESTORE RY 
RTS PC “RETURN WITHOUT JUMPING OVER ERROR 

3S: MOV (SP)+,R4 RESTORE R 
R00 2, (SP) : SKIP OVER ERROR ON RETURN 

‘THIS ROUTINE DOES THE ACTUAL COMPARING OF CYLINDER, HEAD 8&8 TRACK AGAINST 
Hee ube TABLE FOR THE ABOVE SUBROUTINE. 

IF Foun ON TABLE 
TURNS? IF NOT FOUND 

ieaat. CMP (RY), a1 -SEE IF ALL 1’S 
BEQ 1$ *BR IF YES NOT ON TABLE 
CMP (RH)+, HOC ‘SEE IF aa YL MATCH 

al Rus iBR IF AY aby TO NEXT CYL WORD 
BR TERRI *$& TRY AGAIN. 

1S: ADD #2, (SP) 
RTS PC 

2s: CMP (R4)+,HDA -SEE IF SECTOR & TRACK MATCH 
BEQ 3$ -BR IF YES 
BR TERRI OR TRY AGAIN 

3S: RTS PC 

“ROUTINE TO TURN L OR P CLOCK INTERRUPT ON 

QLKON: CLR TIMUP 
TST PCLKF 
BNE 1S BRANCH IF P-CLOCK PRESENT 
HOV #100, ,aLks *L-CLOCK, ENABLE INT 

1S: MOV #-1, aPKSB -P=CLOCK, ALL 1S 
MOV 8135, aPKS ENABLE INT, CT UP, REP INT 
RTS PC ‘LINE FREQ & RUN 

*KWil-L & KW11-P INTERRUPT HANDLER 

eLock: CLR TIMUP 
DEC COUNT 
BNE i$ 

SEQ 0111 
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S968 030126 013737 001404 001406 MOV HZ, COUNT 
5969 030144 005337 001410 DEC set 
S970 030150 001002 BNE 1$ 
5971 030152 005237 ool4le INC TIMUP -SORRY, TIME IS UP 
o37¢ 030156 o00dde2 1S: ATI 

5374 :ROUTINE TO TURN L OR P CLOCK INTERRUPT OFF 

5976 030160 005737 oosss2 CLKOF: TST PCLKF 
S977 164 1003 BNE 1s iBRACH Ic p “oh CK PRESENT 
2278 168 151154 CLR aLKs L-CLOCK, CLEAR INTERRUPT 

S980 030174 005077 151140 1S: CLR aPKS PACLOCK, CLEAR INTERRUPT 
S981 030200 000207 RTS PC 

5984 ‘THIS ROUTINE GENERATES PARITY FOR THE EXPECTED MESSAGES 
598s ; ENTER WITH THE EXPECTED WORD IN TEMPI 
S986 : TEMPL I ROTATED LEF L FT Nd TIMES. EACH TIME THE CARRY BIT IS SRT 
5987 iB Is IN REMEN NO OF 17 ROTATES ( TEMP! BACK TO ORIG), 
S988 S EXAMINED. Ir ris. SET, INDICATING AN ODD # OF 1’S, 
939 : BT y Br 1S NOT A IN8 
990 T IS NOT SET, INDICATING AN EVEN # OF 1°S , THE PARITY BIT IS 

$331 a IN TEMP1 

S993 030202 010046 SBPAR: nov RO, ~ (SP) -SAVE RO 

bade nee ibaa 000021 MOV #17. ,RO i auVER dounter 
599% 030212 OOSO0! CLR Ri “COUNT # OF I'S IN TEMPI 
5337 030214 000241 CLC CLEAR CARRY 

5999 030216 006137 o0S444 1S: ROL TEMP1 
6000 030222 103001 BCC 2s ;BR IF CARRY CLEAR 
6001 030224 005201 INC RI ;COUNT # OF 1°5 
6002 03002 005300 2s: EC RO ‘SHIFT COUNTER 
6003 030230 001372 BNE 1S 

6005 32 032701 000001 BIT #BITO,R1 
6006 % 001003 BNE 3$ -BR IF ODD # IN RO 
6007 030240 052737 100000 oOs444 BIS #M.PAR, TEMP! :SET PARITY BIT 
6008 03024 012601 38: MOV (SP)+,R1 -RESTOR 
6009 030250 012600 MOV (SP)+'RO RESTO Re 
6010 030252 000207 RTS PC 

ae 
6013 * ROUTINE TO ENABLE LOOPING ON INTERMITTANT ERRORS 
6014 ‘WHEN SLPERQ SET BY OTHER THAN SCOPE ROUTIN 
015 > IE: MY LOOP MACRO 

6017 030254 032777 001000 150656 SCOPI$: BIT #SW9, ISWR sLOOP_ON ERROR? 
6018 Sabebe 001406 BEQ 1$ BR IF NO 
6019 64 105737 001103 TSTB = SERFLG "HAD ERROR? 
6020 030270 001403 BEQ 1$ BR IF NO 
6021 030272 013716 001110 MOV SLPERR, (SP) 
b0ce 030276 RTI 
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GET VALUE FOR SOFTWARE SWITCH REGISTER 

1§: my (SP), SLPERR ;SET LOOP ADOR FOR TIGHT SCOPE LOOP 

* ROUTINE TO INPUT A_'SPACE’ OR *CONTROL-E’ FROM TTY 
RETURN IF CONTROL-E 
; RETURN +4 IF SPACE 

CCSP: TST aSTKB CLEAR DONE FLAG 
ROCHR READ CHAR FROM TTY 
MOV (SP)+ RO GET CHAR OFF STACK 
CMP RO, sSPBAR iSee PF yee SPACE 
BEQ 1s’ 

CNP RO, 8S gfe IF CONTROL-E 
BEQ 2s. -BR IF YES 
TYPE MSG31 ee 
BR dcsp TRY AGAIN 

1§: ADD #4, (SP) 
2s: RTS PC 

PROUTINE TO INPUT A ’SPACE’ FROM TTY 

SETSP: TST asTKB “CLEAR DONE FLAG 
ROCHR ; READ CHAR OFF TTY 
MOV (SP)+.RO “GET CHAR OFF STACK 
CMP RO, #SPBAR SEE IF SPACE 
BEG 1s’ EXIT IF YES 
TYPE MSG31 

ge TSP i TRY AGAIN BR 
1§: RTS PC 

‘THIS ROUT NS TB IS ENTERED BY TYPING A CONTROL-C. 
IT I Q ALLOW THE OPERATOR TO HALT THE CPU WHILE INSURING 
THAT HEADS ARE LOADED & FORMATTING IS VALID BEFORE ACTUALLY HALTING 

top: CMP (SP)+, (SP)+4 -RESTORE STACK FROM INTERRUPT 

STOP1: JSR PC, SUBCLR 
ERROR 24 sCERR AFTER 

I5I YD BEE IF HEADS UNLOADED 
Q § 

TST 42 SEE IF MANUAL OR AUTO MODE 
BEQ 1§ ‘BR IF MANUAL MODE 
TYPE 4itsc74 :PGM ABORT PENDING 

1s: TYPE , MSG75 HALT PENDING 

SEQ 0113 
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6080 Q30432 004737 O0e6332 
6081 Q30436 194024 

6083 0327 010000 005434 boas Bowne bolas 
6085 O304S0 104401 037741 

6087 Q304S4 012765 00001! 000000 
6088 O30%6e 013737 O0l14e6 OOS444 
6089 030470 004737 ODer4ee 
b0%0 O30474 104143 

60392 Q30476 013737 OO143S4 OO0S446 
6093 004737 024736 
6094 030510 104144 

6098 O30Sle 005037 005370 
6037 030516 
6098 
6099 930516 005737 00537e 
6100 O30See 001466 
6101 Q30S24 00Se37 005374 
610e 030$30 Ol2765 100000 000000 
6103 QO30S36 013765 OOle22 000010 
6108 030544 012765 000013 000000 

CLO? O3G55e O!97397 001426 O0S444 SC oe 
6108 030560 004737 d2e4422 
pita 030S64 104124 

6111 O30S66 012765 0069! 000026 
6112 O30S74 004737 0eS7.9 
6113 030600 032737 005434 
6114 030606 001001 
6115S Q30610 104214 
6116 030612 013737 001426 005446 
6117 004737 024736 
6118 0306e4% 104055 

6120 Q306e6 012765 000000 
blel 030634 013765 O0l2e2 000010 
6122 O30642 012765 000000 
6123 030650 013737 001426 OOS444 
6124 030656 004737 Oe44e2 
6125 O30662 104151 
6126 Q30664% 004737 024704 
61e7 030670 000401 
6128 030672 104154 
6129 030674 
6130 
6131 
Piss 030674 000137 030740 

6134 030700 005737 000042 
6139S 030704 001410 

MACY11 27( 1006) 
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T VALUE FOR SOFTWARE SWITCH REGISTER 

64§: 

3$: 

65$§: 

66S: 

4§: 

JSR 
ERROR 

PC, SUBCLR 
e4 ;CERR AFTER SCLR 

#0. SPIN, HMRe BEE AF Pe INOLE ALREADY ON 
64S 
,4SG29 + PLEASE WAIT, HEADS BEING LOADED 

@SRTSPL RKCSI(RS) ;START SPINOLE CMD 
T10, TEMP 
PC FROY ;FIND CONTR RDY 
143 CONTR RDY NOT SET AFTER CMD 

T100, TEMP2 
PC FATT sFIND_ATTN 
144 "NO ATTN AFTER CMD 

UNLD 

BADHOR -SEE IF HEADERS VALID 
4§ - :BR IF YES 

8CCLR, RKCS1(RS) 
SUNIT: RKCS2(RS) 
BRECAL, RKCS1(RS) ECAL CMD 

RESET cht DIFF/OFFSET & CYL ADDR REG 
IN RKMR2 & RKMR3 RESP. 

T10, TEMP “SETUP TIMEOUT 
PC FRDY “FINO RDY 
124 “ROY NOT SET AFTER RECAL CMD 

#1, RKMRI(RS) sSELECT WORD 1 
PC’ GSTAT 
aD RITZ, , HMR2 

214 ;RTZ NOT SET purine RECAL CMD 
T10, TEMP2 ‘SETUP TIMEOU 
PC, FATT :FIND ATTN 
ss’ *NO ATTN AFTER RECAL CMD 

#CCLR, RKCS1(RS) 
SUNIT:RKCS2(RS) ;DRIVE 
SCLEAR RKCS1(RS) jORIVE CLEAR CMD 
T10, TEMP -SETUP TIME 
PC FROY “FINO RDY 
151 *NO ROY AFTER DRIVE CLEAR CMD 
PC ,TSTATN “TEST FOR ATTN 

1S4 sATTN NOT CLEARED AFTER DRIVE CLEAR CMD 

FORM ;WRITE VALIO FORMATS 

42 -SEE IF MANUAL OR AUTO MODE 
cs BR IF MANUAL MODE 

SEG 0114 
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de0000 

O4440S 

001000 

180102 

040000 

00 

001176 
001000 

150166 

1SO0144 

150126 

001176 

150064 

M03 
MACY11 27(1006) 31-JAN-77 18:30 PAGE 115 
GET VALUE FOR SOFTWARE SWITCH REGISTER 

TYPE MSG76 
CLR $e0PcT 
CLR SESCAPE 
INP SEOP 

Ss: TYP ,SG77 
HAL 
IMP STS 

FORM: 

:P 
:SET ft OFF TO EXIT TO MONITOR 

;ABORT PROGRAM 

;CPU HALTED 

;START OVER IF CONTINUE PRESSED 

-SBTTL UNEXPECTED TIMEOUT HANDLER 

‘THIS ROUTINE ROW EXISTE IF THERE IS 
; XISTANT MEMORY 
; 8: BOUNDRY ERR 
; C. STACK OVERFLOW 

BADTMO: MOV (SP) ,RO 
TST -(RO} 
BIT #SW13, SHR 
BNE 
TYPE 1349 
MOV RO, -(SP) 

TYPOS 

ae 
1S: att #SW9, aSWR 

ao (Spe (SP)+ 
IMP SLPROR 

2s: BIT 8SW14, aSWR 
BEQ 3$ 
RTI 

33: HALT 

CMP (SP)+, (SP)+ 
JMP SEOP 

-SBTTL MEMORY CHECK ENABLE TRiP 

MEMERR: MOV 81$, SESCAPE 
MOV (SP), TRAPPC 
ERROR 202 

CLR SESCAPE 
BIT #SW9, ISWR 
BNE es 

(NO SSYN) 

;SAVE PC_WHERE Tore OUT OCCURRED. 
GET PC BEFORE UPDA 
sIHTOIT ERR TYPOUT? 

hr TESTS INEXP T.0. a PC= 
VE RO FOR TYPEOUT 

si dy VPE--OCTAL ASCII 
He 6 DIGIT(S) 

Pon aka ZEROS 

‘s Oe ae ADR 0 OF TEST 

:LOOP_ON TEST? 
;NO BRANC. 
> YES 

;UNEXPECTED TIME OUT OCCURRED 
“AS INDICATED. YOU CAN LOOP ON 
-ERROR, LOOP ON TEST OR INHIBIT 
ERROR TYPEOUT BY SETTING THOSE 
; SWITCHES. 

t RESTORE STACK 
;ABORT TESTS 

;STORE PC 
; UNE XP MEM PARITY ERROR 

;CHECK IF LOOP ON ERROR 
YES, FORCE STACK AND TRY AGAIN 

SEQ 0115 
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6192 031056 o0000e 
6193 
61949 031060 012706 
cig 031064 000177 

61 
6198 
6199 031070 oo0de40 
6200 031072 000240 
6201 031074 9O00e40 
6e02 031076 011600 
6203 1100 005740 
6204 1102 104401 
620S 1106 01 

eso? 1110 1044 P5q faite Ty 
6209 031113 000 

Si ellie Soe eK 

bel2 O31 138 000240 
6213 031122 o0000e 
6214 
6215 
6216 
6217 
6218 
6219 O311¢% 012737 
6220 031132 ooccco 
6221 031134 000776 
6222 
6223 
6224 
6225 031136 005037 
6226 031142 005237 
6227 031146 001375 
6228 031150 012737 
6229 03115 O12737 

iy 4 

psa) alice Bt 
Se Re ieee 
bez 031204 000137 

6236 031210 oj0cnNe 
6237 
6238 
6239 
6240 
6241 
6242 
6243 
6e44 
6245 
6246 
6247 031212 012746 

031136 

012440 

000040 

MEMORY CHECK ENABLE TRAP 

RTI sELSE RETURN 

2s: MOV eSTACK, SP -INIT STACK 
JMP aSLPERR 

.SBTTL RKOG INTERRUPT HANDLER 

INTER: NOP 

MOV (SP) RO ;SAVE PC WHERE INT OCCURRED. 
TST -(RO} - GET PC BEF ORE UPDATE. 
TYPE MSG6 INT AT PC= 
MOV RO, - (SP) ri SAVE RO RO FOR TYPEOUT 

TYP 5 3G0 * VPE-- TAL ASCII 0 rettcs) BY 866 >: TYPE 6 DI 
0 , SUPPRESS LEADING ZEROS 

.SBTTL POWER DOWN AND UP ROUTINES 

;POWER DOWN ROUTINE 

000024 SPWRON: HOV BSPWRUP,PWRVEC ;SET UP VECTOR 

BR .-2 HANG UP. 

;POWER UP ROUTINE 

SPWRUP: CLR SPURCT -WAIT LOOP FOR TTY 
1S: INC SPURCT *WAIT FOR THE INCR 

BNE 1S OF WORD 
900024 MOV #SPWRON PWRVEC ;SET POWER {DOHN VECTOR 
000026 MOV 8PR7, PWRVEC+2 ;PRIORITY 
000036 MOV wPR? TRABVEC#2 “LOCKOUT All. INTERRUPTS FOR TRAPS 

MOV TACK,S SONI TIALIZE S 
TYPE weccri’ ‘REPORT POWER FAIL 
RESET 
IMP PFSRT 

SPWRCT: O ;WAIT COUNT FOR TTY 

: DIVISION UTILITY ROUTINE 
: RO-R1-R2-R3=DIVIDEND 
:R4-RS=DIVISOR 
*RO-RI=REMAINDER AFTER DIV 
sRO-R3=QUOTIENT AFTER DIVI 
ENTER WITH JSR PC,M.DPIO 

h.oPro: MOV #40,-(SP) ;COUNTER FOR DIVISION CYCLES 

ISION 
SION 

SEQ 0116 
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1:05 POWER DOWN ANC UP ROUTINES 

MOV RY, -(SP) ;HI ORDER 
MOV RS: -(SP) "LO ORDER TO THE STACK 

o00002 NEG 2(SP) FORM NEGATIVE 
NEG asP ‘VERSION OF DIVISOR 

oo00002 sec 2(SP) 
ROD asP,R1 
ADC RO :PERFORM INIT SUBT. 

ooooo2 ADO 2(SP) RO 
BCS m.OPSO IF CARRY THEN OVERFLOW HAS OCCURRED 
CLR -(SP) ‘THIS IS A LONGER LASTING CARRY BIT 

M.OPYN: ROL R3 
ROL R2 
ROL RI 
ROL RO 
TST asp TEST CARRY INDICATOR 
BEQ M.DPY41 IF TO CARRY THEN ADD, ELSE SUBT. 
CLR asP -CLEAR UP FOR NEXT TIME 

oooon2 ADD 2(SP),R1 
Roc RO sADD -(DIVISOR) 
aoc asp “SET CARRY 

oooo04 ADD 4(SP) RO 
BR m.DPY?2 

M.DP41: ADD RS,R1 
apc RO ADD +(DIVISOR) 
ADC asP :SET CARRY 
ADD RY RO 

M.DP42: ADC asp SET CARRY 
TST asp TEST THE UPOATE INDICATOR 
BEQ +4 IF O. FORGET IT 
INC R3 = NO GAREY POSSIBLE HERE 

oooco6 DEC 6 (SP) “DECREMENT CTR 
BGT mM. DP4YO *BR IF MORE TO DO 
ROR R3 
BCS M.OPYY 
ADD RS, RI 
ADC RO 
ADD RY, RO 
cLC 

M.DP4Y4: ROL R3 
000010 ROD $10,SP ;ADJUST STACK BY 4 WORDS 

RTS PC 

000006 M.OPSO: ADD #6, SP 
SEV 
RTS PC 
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6297 .SBTTL SCOPE HANDLER ROUTINE 

62939 so ESE 46 06-386 Ab AE 96 4 SE 46 0b 4 9 ES 0G 9 9 9 A 9 a a a 
6300 *RTHIS ROUTINE CONTROLS THE LOOPING OF SUBTESTS. IT WILL INCREMENT 
6301 AND LORD THe T NUMBER(STSTNM) INTO THE DISPLAY REG. (DISPLAY<7:0>) 
6302 -#AND LOAD T FLAG (SERFLG) INTO DISPLAY<15:08> 
6303 #THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE: 
6304 #SW14=1 LOOP ON TEST 
6305 -#SW11= INHIBIT ITERATIONS 
6306 #SW09=1 LOOP ON ERROR 
6307 :#SWOB=! LOOP ON TEST IN SWR(7:0) 
6308 - CALL 
6308 rs SCOPE ;; SCOPE=IOT 

6311 031370 SSCOPE: 
6312 031370 104407 CKSWR >: TEST FOR CHANGE IN SOFT-SWR 
6313 031372 032777 O40000 147540 1S: BIT #B1T14, ISWR -:LOOP ON PRESENT TEST? 
6314 031400 OO1114 BNE SOVER >: YES IF SW14=) 
6315 -ggeeeSTART OF CODE FOR THE XOR TESTERSeuas 
6316 031402 OOO4I6 $XTSTR: BR 6$ IF RUNNING ON THE “XOR™ TESTER CHANGE 
6317 THIS INSTRUCTION TO A “NOP” (NOP=240) 
6318 031404 013746 O00004 MOV DSERRVEC,-(SP) ;;SAVE THE CONTENTS OF THE ERROR VECTOR 
6319 031410 012737 031430 O00004 MOV @S$,deERAVEC  ;:SET FOR TIMEOUT 
63e0 031416 005737 177060 TST 28177060 >; TIME OUT ON XOR? 
6321 031422 012637 OO0004 MOV (SP)+, J8ERRVEC ;;RESTORE THE ERROR VECTOR 
b3e2 031486 000463 BR sSvLAb 33G0. TO THE NEXT TEST 
6323 031430 Oecb26 cs: CNP (SP)+, (SP)+ >:CLEAR THE STACK AFTER A TIME OUT 
6324 031432 012637 O00004 MOV (SP)4+,QSERRVEC ;;RESTORE THE ERROR VECTOR 
6325 031436 000423 BR 7$ *:LOOP ON THE PRESENT TEST 
630 031440 6S:;88888END OF CODE FOR THE XOR’ tESTERseses 
6327 O3144O 032777 OCO4O0 147472 BIT 881708, ISHR ;;LOOP ON SPEC. TEST? 
6328 O31446 O01404 BEQ 2s ::BR IF NO 
6309 031450 127737 147464 001102 CMPB Os SW, STSTNM -:ON THE RIGHT TEST?  SWR<7:0> 
6330 031456 OO146S BEQ SOVER -:BR IF YES 
6331 031460 105737 001103 2s: TSTB = SERFLG >*HAS AN ERROR OCCURRED? 
6332 O31464 00142) BEQ 3$ -:BR IF NO 
6333 0314%6 123737 001115 001103 CMPB = SERMAX,SERFLG ;:MAX. ERRORS FOR THIS TEST OCCURRED? 
6334 O31474 101015 BHI 3$ *:BR IF NO 
6335 031476 032777 OO1000 147434 BIT #81709, aSWR LOOP ON ERROR? 
6336 O31S04 OO14O4 BEQ 4§ ::BR IF NO 
6337 031506 013737 001110 GOL106 7S: MOV SLPERR,SLPAOR ::SET LOOP ADDRESS TO LAST SCOPE 
6338 031514 OOO446 BR SOVER 
6339 031516 105037 001103 4g: CLRB = SERFLG : ZERO THE ERROR FLAG 
6340 031522 005037 001174 CLR STIMES CLEAR THE NUMBER OF ITERATIONS TO MAKE 
6341 031526 OOO4iS BR 1$ * ESCAPE TO THE NEXT TEST 
6342 031530 032777 OOY000 147402 3S: BIT #BIT11, aSWR :: INHIBIT ITERATIONS? 
6343 03153 OOI011 BNE 1$ ‘<BR IF YES 
6244 031540 005737 o01216 TST $PASS 7: IF FIRST PASS OF PROGRAM 
6345 031544 001406 BEQ 1$ ws INHIBIT ITERATIONS 
6346 031546 005237 00104 INC SICNT >: INCREMENT ITERATION COUNT 
6347 031552 023737 001:74 001104 CMP STIMES,SICNT | ;;CHECK THE NUMBER OF ITERATIONS MADE 
6348 031560 O02c0e4 BGE SOVER -:BR IF MORE ITERATION REQUIRED 
6349 031562 012737 000001 001104 1S: MOV $1, SICNT » ;REINITIALIZE THE ITERATION COUNTER 
6350 031570 013737 03164 001174 MOV SMXCNT,STIMES ;;SET NUMBER OF ITERATIONS TO 00 
635! 031576 105237 001102 SSVLAD: INCB $TSTNM ::COUNT TEST NUMBERS 
635. 031602 113737 001102 colel4 MOVB §TSTNM,STESTN ;:SET TEST NUMBER IN APT MAILBOX 
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031610 011637 001106 
B3ibl4 601130 

1620 1176 
031624 112737 000001 
031632 013777 001102 
Q31640 013716 001106 
031644 
031646 003720 

031650 
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031674 00140e 
031676 104401 001200 
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031706 O11 001116 

sire le, ee 
G317. ieee 020000 

1 001004 
031736 004737 0S4772 
031742 104401 001205 
031746 
O3174% 122737 000001 

Bie 1 113737 001114 
17h 004737 032574 

an: 1771 
031772 000777 
Geog iBtove 147140 

{ 

032004 
F3c008 001000 

14 1402 , 
1 Bes ATG BIL 

001402 
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SCOPE HANDLER ROUTINE 

MOV (SP), $LPAOR 
MOV (SP) $LPERR 
CLR SESC 
MOVB 81. SERMAX 

SOVER MOV STSTNM, SOISPLAY 
Ov SLPAOR; (SP) 

SMXCNT: 2000. 
.SBTTL ERROR HANDLER ROUTINE 

} SAVE SCOPE LOOP ADDRESS 
;SAVE ERROR LOOP _ADORESS 

; ;CLEAR THE ESCAPE FROM ERROR ADDRESS 
;ONLY ALLOW ONE(1) ERROR ON NEXT TEST 

; ;DISPLAY TEST NUMBER 
;;FUOGE RETURN ADDRESS 
;;FIXES PS S 
;;MAX. NUMBER OF ITERATIONS 

»JHHHHIHEHHHHIHIHIHHHIHIHHIHHHHIHH IH HHH bbb 
t STHIS ROUT IN ATL INCREMENT THE ERROR FLAG ANO THE ERROR COUNT, 
-#SAVE Ti AND THE ADDRESS OF THE ERROR CALL 
:#AND GO TO TYPERR ON ERROR 
S#THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE: 

s¥SuIS=I tet & RROR TYPEOUTS 
i euidel [ety ERROR 
j #SHOS=| BELL ON ERROR 

i ERROR N ;;ERROR=EMT AND N=ERROR ITEM NUMBER 

SERROR: 
CKSIWR 5; TEST FOR CHANGE IN SOFT-SWR 

7S: INCR  SERFLG ;}SET THE ERROR FLAG 
BEG § ?DON’T LET THE FLAG GO TO ZERO 
MOV STSTNM, dOISPLAY 
BIT 91710, , @SWR 
BEQ 
TYPE SBELL 

1S: INC $ERTTL 
MOV (SP). SERRPC 
SUB 82, SERRPC 
MOVB  a@SERRPC, SITEMB 
BIT s81T13, aSWR 
BNE 
JSR ens TYPERR 
TYPE —_, SCRLF 

20s: 
CMPB ss SAP TENV, SENV 
BNE 2s 
MOVB  §ITEMB,215 
JSR PC, SATYY 

els: .BYT 0 
"BYTE 0 

228: BR 228 
2s: TST gu 

BPL 
HALT 
CKSWR 

3S: BIT #81709, aSwR 

BY Heer 
4§: TST i FERRE 

BEQ 
MOV SESCAPE, (SP) 

> ;DISPLAY TEST NUMBER AND ERROR FLAG 
ta ON 1BRROR” 

: RING BELL 
;; COUNT THE NUMBER OF ERRORS 
;;GET ADDRESS OF ERROR INSTRUCTION 

;; STRIP SAVE _THE ERROR ITEM CODE ‘8p rypeour iF eT 
;SKIP TYPEQUTS 

5360 TO USER ERROR ROUTINE 

: RUNNING IN APT MODE 
*NO,SKIP APT ERROR REPORT 
SET ITEM NUMBER AS ERROR NUMBER 
+ REPORT FATAL ERROR TO APT 

i iBFT ERROR LOOP 

Sete fF RONT TNUE 
ON ERROR! 

nes On RreRROR Sul Tc SET? 

fe ck FOR su BN ESC ABE AbDREss 

 PUOce RETURN ADORESS FOR ESCAPE 

SEG 0119 
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ERROR HANDLER ROUTINE 

SS: 
CMP aSENDAD, d84e ;;ACT-11 AUTO-ACCEPT? 
BNE 6$ ;; BRANCH IF NO 
HALT 7sYES 

6$: 
; ;RETURN RTI 

~SBTTL TYPE ROUTINE 

5 SR ARE SE SEE 46 0 0-93 AE 8 9 0 0 9 9 A 9 A 9 9 0 0 2 a a 
; ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE. 
;#THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED. 

MUTE: BRE SOE i reer oe etker enmacttes uted 
ENOTES: Pitts gn TINE TH NURER TER Fa bER AFTER. 
; % 

> ¥CALL: 
:#1) USING A TRAP INSTRUCTION 
itp TYPE  ,MESADR --MESADR IS FIRST ADDRESS OF AN ASCIZ STRING 
; % 

.% TYPE 

.% MESADR 
; % 

STYPE: TSTB  STPFLG IS THERE A TERMINAL? 
BPL 1S ::BR IF YES 
HALT *HALT HERE IF NO TERMINAL 
BR 3$ ; LEAVE 

i$: MOV RQ, -(SP) ;; SAVE RO 
MOV aelSP),RO *GET ADORESS OF ASCIZ STRING 
CMPB BAPTENYV, SENV - RUNNING IN APT MODE 

BME BES rcpooL. SeNVN I COOOL ESSAGE TO PTO ee $ ’ 33 ape 
Bed 62S 1 SPOR a K FOR CONSOLE 
MOV RO,61$ 3 86 TP te SoAGE ADDRESS FOR APT 
JSR PC’ S§ATY3 >: SBOOL TO APT 

61S: \WORD OO +: MESSAGE ADORESS 
62§:  BITB  8sAPTCSUP,SENVM ;:RPT E SSED 

BNE 60$ 3; YES, SKI OUT 
2s MOVB (RO) +,-(SP) ::PUSH CHARACTER TO BE TYPED ONTO STACK 

BNE 4§ 1:BR IF IT ISN'T THE TERMINATOR 
60s Tst (SP )¢ 20 - 3 IF TERMINATOR POP IT OFF THE STACK 

: + A 
3s: add a2 (cP) ABS uct RETURN PC 

RTI - + RETURN 
4g: cre BHT, (SP) ::BRANCH IF <HT> 

CPB CRLF, (SP) ;BRANCH IF NOT <CRLF> 

TST (SP)+ »:POP_ <CR)«LF> EQUIV 
TYPE : TYPE ACR AND L 
SCRLF 
CLRB § SCHARCNT CLEAR CHARACTER COUNT 
BR 2$ -:GET NEXT CHARACTER 

SS: JSR PC §TYPEC ::G0 TYPE THIS CHARACTER 
6$: CMpB. 2 s«CSFILLC,(SP)+ 31S IT TIME FOR FILLER CHARS.” 

BNE 2s > IF NO GO GET NEXT CHAR. 

SEQ 0120 



F10 
RK& DRIVE DIAGNOSTIC PART 3 MACY11 27(1006) 31-JAN-77 18:30 PAGE lel SEQ 0121 
Pll 28-JAN-77 11:05 TYPE ROUTINE 

O3e212 013746 001154 MOV SNULL , - (SP) ;;GET ® OF FILLER CHARS. NEEDED 
;;AND THE NULL CHAR. 

Q3e216 105366 000001 7$: DECB 1(SP) ;;DOES_A NULL NEED TO BE TYPED? 
O3eeee 002770 BLT 6$ ;:BR IF NO--GO POP THE NULL OFF OF STACK 
O3e2e4% 004737 O3eebe JSR PC, STYPEC -:GO TYPE A NULL 
032230 105337 032326 DECB SCHARCNT ;;00 NOT COUNT AS A COUNT 
O3ee34 000770 BR 7$ ; ; LOOP 

;HORIZONTAL TAB PROCESSOR 

03223 112716 OO0040 gs: MOVB = #’?_— (SP) ;;REPLACE TAB WITH SPACE 

pees (rey GGG? cccace “atta SoS onl SP Nbr ar 
Ba55¢R 430032 BNE 9s’ 08 cod 
032255 005726 TST (SP)+ ::POP SPACE OFF STACK 
032260 000724 BR 2s -:GET NEXT CHARACTER 
O32262 105777 146662 STYPEC: TSTB  a$TPS ::WAIT UNTIL PRINTER IS READY 
032266 100375 BPL STYPEC 
032270 116677 OO0002 146654 MOVB  2(SP).aSTPB ;;LOAD CHAR TO BE TYPED INTO DATA REG. 
032276 122766 000015 000002 cMpB.s«aatR,, 2 LSP) :TS CHARACTER A CARRIAGE RETURN? 
032304 001003 BNE 1S ::BRANCH IF NO 
032306 105037 032326 CLRB § $CHARCNT >: YES--CLEAR CHARACTER COUNT 
032312 O00406 BR STYPEX EXIT 
032314 122766 o00012 o00n0e 1S: CPB sa@LF..o( SP) IS CHARACTER A LINE FEED? 
032322 001402 BEQ STYPEX :: BRANCH IF YES 
032324 10S227 INCB ss (PC) + COUNT THE CHARACTER 
032326 000000 SCHARCNT: .WORD 0 : CHARACTER COUNT STORAGE 
032336 000207 STYPEX: RTS PC 

.SBTTL CONVERT BINARY TO DECIMAL AND TYPE ROUTINE 

3 HHMMHHHHMHHBHHHHMHHEHHHEHHHHHHHBHHBHBHUHEHH HEHEHE 
;#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 TYPED 
;#BEFORE THE FIRST DIGIT OF THE NUMBER. LEADING ZEROS WILL ALWAYS BE 
; #REPLACED WITH SPACES. 
; ¥CALL: 
it MOV NUM, - (SP) ;;PUT THE BINARY NUMBER ON THE STACK 
te TYPOS ::G0 TO THE ROUTINE 

032332 STYPDS: 
032332 010046 MOV RO, -(SP) sPUSH RO ON STACK 
032334 010146 MOV R1'-(5P) PUSH R1 ON STACK 
0323% 010246 MOV Re) -(SP) PUSH R2 ON STACK 
032340 010346 MOV R3,-(SP) PUSH R3 ON STACK 
C3232 010546 MOV RS’ -(5P) PUSH RS ON STACK 

01274 020200 MOV #20200, - (SP) SET BLANK SWITCH AND SIGN 
016605 000020 MOV 20(SP)/RS ::GET THE INPUT NUMBER 

032354 100004 BPL 1$ -:BR IF INPUT IS POS. 
005405 NEG RS MAKE THE BINARY NUMBER POS. 

032360 112766 O000SS 00000! MOVB = #”-, 1( SP) ::MAKE THE ASCII NUMBER NEG. 
032366 1S: CLR RO + 2ERO THE CONSTANTS INDEX 
6320370 012703 032546 MOV #SDBLK R3 ::SETUP THE OUTPUT POINTER 
032374 112723 000040 MOVB og’, (R3)4 -:SET THE FIRST CHARACTER TO A BLANK 
032400 oosod2 2s: CLR Re :;CLEAR THE BCD NUMBER 
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6521 O32402 016001 032536 MOV SDTBL(RO),R1 :GET THE CONSTANT 
65ee 032406 160105 3s: SUS R1,R5 : FORM THIS BCD DIGIT 
6523 030410 OO0e40e BLT yg’ --BR IF DONE 
65-4 O3e4le O0Se0e INC Re :: INCREASE THE BCD DIGIT BY 1 
652°S 032414 000774 BR 38 
6526 03241 960105 4§: ADD R1,RS -;AOD BACK THE CONSTANT 
6527 03c4 TST Re “CHECK IF BCD DIGIT=0 
6528 O32422 001002 BNE cs 1 CHEC THROUGH IF 0 
6509 032424 105716 TSTB (SP) ;;STILL DOING LEADING 0'S” 

aS s: Be i ar 
6532 B3538 103003 BCC 6§ i iBR IF NO 
6533 030434 116663 000001 177777 MOVB L(SP),-1(R3) -: YES--SET THE SIGN 
6534 O3e%42 052702 000060 6S: BIS #’0,Re ;;MAKE THE BCD DIGIT ASCII 

ee pees fie ON ie este «HB rutsaeticren fw ose SUTPUT BUS 
+ 73 PU 

6537 heated Ai0553 TST RO }S Tier THe M3 
6538 030456 020027 000010 CMP RO, ¥10 ; ; CHECK THE TABLE INDEX 
6539 O32%62 002746 BLT 2s" --GO DO THE NEXT DIGIT 
6540 032464 003002 BGT 8S ::GO_ TO EXIT 
6541 032466 010502 MOV RS, Re ; GET THE LSD 
6542 032470 000764 BR 6$ :GO CHANGE TO ASCII 
6543 032472 105726 gS: TSTB (SP)+ ; 7 WAS THE LSD THE FIRST NON-ZERO? 
6544 O32474 100003 BPL 95 F NO 
6545 030476 116663 177777 177776 MOVE -1(SP),-2(R3)  3;YES--SET THE SIGN FOR TYPING 
6546 032504 105013 9s: CLRB (R3) ;;SET THE TERMINATOR 
6547 032506 012605 MOV (SP)+,RS “POP STACK INTO RS 
6548 032510 012603 MOV (SP)+)R3 >:POP STACK INTO R3 
6549 032512 Oleb0e MOV (SP)+) Re :iPOE STACK INTO Re 
6550 032514 012601 MOV (SP)+'RI “POP STACK INTO RI 
6551 032516 012600 MOV (SP)+°RO *POP STACK INTO RO 
6552 p3e5e0 104801 032546 TYPE SOBLK ii ROF TYPE THE NUMBER 
6553 [ 16666 O000002 o00004 MOV 2(SP),4(SP) -: ADJUST THE STACK 

pieels RTT (SP)+, (SP) RETURN TO USER 
Peep hee pons $OTBL: 10000 mn 
6557 032540 001750 1000. 
6558 032S42 000144 100. 
6559 032544 O000le 10. 
6560 03254 000004 SDBLK: .BLKW 
p21 -SBTTL APT COMMUNICATIONS ROUTINE 

6563 o EGE EE EE AREAS RRR EEE REAR REESE 
6564 932556 113737 900001 033022 ghry): MOVB al, FFLG ;;TO REPORT FATAL ERROR 
6565 Ii 000001 033020 S$ATY3: MOVB MFLG >: TO TYPE A MESSAGE 
6566 032572 000403 BR satyc 
6567 032eS74 112737 O00001 033022 SATYY: MOVB #1,SFFLG -;TO ONLY REPORT FATAL ERROR 
B58 G3e602 SATYC: 
656 1 MOV RO, -(SP) ;;PUSH RO ON STACK 
6570 032604 O10146 MOV R1'-(SP) -:PUSH R1 ON STACK 
6571 032606 105737 033020 1STB = SMFLG | SHOULD TYPE A MESSAGE? 
6572 O3eble 001450 BEQ S$ -IF NOT: BR 
6573 0320614 122737 OO00001 001230 CMPB SAPTENV, SENV ; } OPERATING UNDER APT? 
6574 032622 00103! NE 3$ -IF NOT: BR 
6575 032624 132737 OO0100 001231 BITB #APTSPOOL , SENVM j§ SHOULD SPOOL MESSAGES? 
6576 032632 001425 BEQ 3S IFN BR 
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017600 
062766 

000004 
ooc0de 
001210 

001224 

001224 

001226 
000004 

000004 
000002 
177776 
032050 

0330ee 

001230 

001210 

IC__PART 3 

000004 

001210 

032732 
000004 

Bou6os 

MACY11 27( 1006 
AT APT COMMUNIC 

1§: TST 

es: TSTB 

1e$: 

RTS 
SMFLG: .BYTE 
SLFLG: BYTE 
SFFLG: .8YT 

EVEN 
APTSIZE=200 
APTENV=001 
APTSPOOL=100 

) 
TONS ROUTINE 

H10 
18:30 PAGE 123 31-JAN-77 

@4(SP),RO 
82. 4(SP) 
SHSGTYPE 

s 
RO, SMSGAD 
(RO)+ 
es 
SMSGAD , RO 
RO 
RO, SNSGLGT 
84, SNSGTYPE 
S$ 
34 (SP) 4S 
#2. 4(SP) 
177776, -(SP) 
PC, STYPE 

SFFLG 
1es 
SENV 

biecrype 
11§ 1 
04 (SP) 

4( 

;;GET MESSAGE ADDR. 
* s RETURN ADOR. 

; +SEE Ma ey LAST XMISSION? 
TIF NOT: WAIT 
-:PUT ADOR IN MAILBOX 
FINO END OF MESSAGE 

;;SUB START OF MESSAGE 
;;GET MESSAGE LNGTH IN WORDS 
;;PUT LENGTH IN MAILBOX 
;;TELL APT TO TAKE MSG. 

PUT MSG ADDR IN JSR LINKAGE 
BUMP RETURN ADDRESS 

PUSH 177776 ON STACK 
‘:CALL TYPE MACRO 

-:SHOULD REPORT FATAL ERROR? 
*:ITF NOT: BR 
; ;sRUNNING UNDER APT? 
ii DF NOT: 6R 
::FINISHED LAST MESSAGE? 
>;IF NOT: WAIT 
;;GET ERROR & 

-- BUMP RETURN ADDR. 
;;TELL APT TO TAKE ERROR 
* CLEAR FATAL FLAG 
; CLEAR LOG FLAG 
;;CLEAR MESSAGE FLAG 
-:POP STACK INTO R1 
i i POF eek NTO RO 

::MESSG. FLAG 
;;LOG FLAG 
;sFATAL FLAG 

AE TCS uP=or0 
.SBTTL BINARY TO OCTAL (ASCII) AND TYPE 

5 HHVHHMEHHHHHHEEEHHBHEEHHBHHEEEBBEE EE EHEEEEE IE EEE EE 
:RTHIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 6-DIGIT 
;#OCTAL (ASCII) NUMBER_AND TYPE IT. 
; #STYPOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE 
7 *CALL: 
;% MOV 
7% TYPOS 
3 i .BYTE 
7% BYTE 
,* 

;# 

;# 

;% 

NUM, - (SP) ;;NUMBER TO BE TYPED 
;;CALL_FOR TYPEOUT 
;;N=1 ie 3 FOR NUMBER OF DIGITS TO TrPE 

pe Os L2TYPE LEADING ZEROS 
: {O=SUPPRESS LEADING ZEROS 

SEQ 0123 
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6633 -#STYPOS OR STYPOC 
6634 > CALL: 
6535 i MOV NUM, - (SP) ;;NUMBER TO BE TYPED 
bbe it TYPON CALL FOR TYPEOUT 

;% 

6638 :#$TYPOC---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER 
6639 #CALL: 
6540 ir MOV NUM, - (SP) » NUMBER TO BE TYPED 
boul i TYPOC CALL FOR TYPEOUT 

bb43 033024 017646 900000 933247 STYPOS: nov a SP), <(SP) ; sPICKUP THE NODE utes 
oease 

45 neces 1b? 53325 | VJ ( ys Bros jiL0AD ZER Risers 1) TYPE 
bo Y6 033042 062716 o000c2 a0 #2, (SP t+ ADJUST RETURN ADDRESS 

as RaaReR 000001 033247 S$TYPOC: MOV8 1,SOFILL »:SET THE ZERO FILL SWITCH 
6649 033056 112737 000006 033251 MOVB 86, SOMODE+1 ::SET FOR SIX(6) DIGITS 
bb0 F064 1e737 OO000S 033046 STYPON: MOVB 83, $0 NT ial TH ITERATION COUNT 

I 1 V R3,- (SP) 
6652 033074 O10446 MOV R4'-(SP) ; ; SAVE RY 
6653 033076 O10S46 MOV RS: -(SP) ‘SAVE _RS 
6654 033100 113704 0332S! MOVB SOMODE+1,R4Y ter THE NUMBER OF DIGITS TO TYPE 
6655 033104 O0S4O4 NEG RY 
6656 033108 062704 ADO #6, R4 1 SUBTRACT, IT FOR MAX. ALLOWED 
6657 033112 110437 033250 MOVB RY SOMODE -SAVE IT FOR USE 
6658 033116 113704 033047 MOVE  SOFILL,RY :GET THE ZERO FILL SWITCH 
6659 033122 016605 000012 MOV 12(SP).RS PICKUP THE INPUT NUMBER 
6660 033126 005003 CLR R3 : CLEAR THE OUTPUT WORD 
666! 033130 006105 1S: ROL RS ;;ROTATE NSB INTO “C™ 
6662 033132 OOO4O4 BR 3$ 0 MSB 
6653 033134 006105 2s: ROL RS -:FORM THIS DIGIT 
Sbb4 033136 006105 ROL RS 
6665 033140 006105 ROL RS 
6666 033142 010503 MOV RS,R3 
6667 033144 006193 3S: ROL R3 ->GET LSB OF THIS DIGIT 
6668 633146 1 033250 DECB = SOMODE :: TYPE THIS DIGIT? 
6669 033152 100016 BPL 7§ BR IF NO 
6570 033154 042703 177770 BIC #177770,R3 ::GET RID OF JUNK 
6671 033160 001002 BNE 4§ :: TEST FOR O 
6672 033162 005704 TST RY SUPPRESS THIS 0? 
6673 033164 001403 BEQ c§ i 3BR If YES 

Bere paaioB 48: Me Ro kg ae ST CPi avs 
age heey Res 7h r cs: Bie 8’ 'R3 eave NOT ALREADY 
6677 033200 110337 033044 MOVB R3,8S 
6578 033204 104401 O33e4s 7s TYPE a ‘80 \SypE ive INGIT 

iT <4 ° 

ee eet postr BEE $9 ey Roe TO 00 
1 O332i6 Oe BLT 6$ 

6682 033220 O0S2O4 INC RY UNSURE er QIGIT ISN'T A BLANK 
bbg3 Pegs 744 BR 2s 1160 9.00 alt LAST DIGIT 

1 6S: MOV (SP)+,RS 
6685 033225 012604 MOV (SP)+/R4 RESTORE RY 
6686 033230 012603 MOV (SP) +,R3 RESTOR 
6687 033232 O16666 000002 o00004 MOV 2(SP)4(SP) iB hE BR ck FOR RETURNING 
6688 033040 012616 MOV (SP)+) (SP) 
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MACY11 27(1006) 31-JAN-77 18:30 PAGE 12S 
BINARY TO OCTAL (ASCII) AND TYPE 

RTI 3 SRE TURN 
BS: .BYTE ;STORAGE FOR ASCII DIGIT 0 
socnt: ‘BYTE 8 11 RRM NATOR FOR TYPE ROUTINE 
SOFILL: .BYTE 0 :;ZERO FILL SWITCH 
SQMODE : .WORD  Q ;;NUMBER OF DIGITS TO TYPE 
.SBTTL TTY INPUT ROUTINE 

5g REE EOE OE aE aE HE SE Sa aH aE EEE REE ES 

LSB 
STKCNT: . 0 TEMS IN QUEUE 
STKOIN: “ORD 0 TOF OTN ye 
STKQOUT: .WORD O i INET SINTER 
STKQSRT: “BLKB 1 erty KEYBORRO QUEUE 

aa 

;#TK INITIALIZE ROUTINE 
; ETHIS ROUTINE WILL INITIALIZE THE TTY KEYBOARD INPUT QUEUE 
;#SETUP THE INTERRUPT VECTOR AND TURN ON THE KEYBOARD INTERRUPT 

CALL: 
:# JSR PC, STKINT 
i RE TURN 

STKINT: CLR STKCNT ;CLEAR COUNT OF ITEMS IN QUEUE 

H v HM Rrstnaout” he TWir8 the INPUT OUTPUT. BBINTERS. 
MOV aSTKSRV OBTKVEC ; j INITIALIZE [He KEYBOARD VECTOR 
MOV O,aetKVEC+2 ::"BR” LEVE 
TST seth 6 tt OreAR BOE Ff FLAG 
MOV 8100, 3STKS + 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 ANDO PUTTING 

ae HE CRARACTER IS A “CONTROL-C* (tC) STKINT IS CALLED AND 
;#UPON RETURN EXIT IS MADE TO THE “CONTROL-C” RESTART ADDRESS (STOP) 

$TKSRV: MOVB —-@STKB, -(SP) “PICKUP THE CHARACTER 
BIC 8tC17?, (SP) tt cTRIP THE JUNK 
che (6), , 83 Bane IT f FONTROL Cc? 

Re Rg 
TST (epee Bui iB KE XRD 
INP STOP ; ;CONTROL C RESTART 

1S: MP (GP), 87 ii ASoAd I A FONTROL G? 
NE 2 

CMP #SWREG, SHR itis SOFT Suan SELECTED? 
BEQ b$ +:GO TO SWR CHANGE 

CMP #1, STKCNT +:1S$ THE QUEUE FULL? 

SEQ 0125 
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001200 

000176 

145360 

14$3S4 
177600 
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MACY11 27(1006) 31-JAN-77 
TTY INPUT ROUTINE 

BNE 
TYPE 

3S 
SBELL 

TST Lepr+ 

3S: RR Pap) 923 
BNE 328 

31S: TSTB asTKs 

HOVE o$1KB, ~($P) 

Rie ee ke ? 
BNE 
MoV 100, astKs 

328: INC STKCNT 
CNP (SP), #140 
BLT ug 
CMP (SP), 8175 
BGT 4§ 
BIC #40, (SP) 

4§: MOVB  (SP$4+. a$TKQIN 
INC STKQIN 
ce TKGIN, #STKQEND 

MOV 8STKQSRT, STKQIN 
S$: RTI 

18:30 PAGE 1e6 

5 BRANCH IF_NO 
STRING THE TTY BELL 
a RN CHARACTER OFF OF STACK 
ji]S 11 A CONTROL-S” 

50 ee ny oFF tack INTERRUPTS 

;;WAIT F 
i LOOP | oie ice THERE 

‘Bol ete 
Stole ry KEYBOARD INTERRUPTS 

oth 
T THIS CHARACTER 

He IT UPPER CASE? 
;BRANCH IF YES 

iis IT A PPECIAL CHAR? 
S : IF YE 

; MAKE IT UPPER CASE 
AND PUT IT IN QUEUE 
: UPDATE THE POINTER 

GA TE ge 
j ;RESET THE POINTER 

beet SUITE REGISTER cleGe ROTTING ee 

seats Ie TS EN RED” PROM fie Tae HA HANDLER AND WILL 
TEST FOR CHANGE IN SOFTWARE SWITCH REGISTER TRAP 

SECALL WHEN OPERAT I IN TTY INTERRUPT 
SCKSHR: CMP G, SHR i 3 THe SbF SWR SELECTED 

BNE t S EXIT IF NOT 
TSTB ss AS TKS -:TS @ CHAR WAITING? 
BPL 135 ide NOT, EXIT 
MOVB KB, -(SP) : YE 
BIC 8tC17?, (SP) -;MAKE IT 7-BIT ASCII 
CMP (SP), 9? ne IT A CONTROL-G? 
BNE 2s NOT. PUT IT IN THE TTY QUEUE 

ano ext 

«Ab AE AE dE SESE SE 46 36 3 9 A 9 9 9 0-0 9 0 a 0 a 0 a a a a a Ek 
t SCONTROL IS PASSED TO THIS POINT FROM EITHER THE TTY INTERRUPT SERVICE 
CONTAOL2 FROM T 
jxCONT goin I vy 

Gene UT 
TST (SP)¢ 
JSR PC $TKINT 
CLR astKs 
MOVB = #1, SINTAG 

TYPE ,SCNTLG 

Feb mo We Sopineae Silioh REGISTER BEING SELECTED.” 
RUTO-MO 

:SERANGH. 1 fr YES. 
+ CLEAR CONTROL-G OFF STACK 
;;FLUSH THE TTY INPUT QUEUE 
;;QISABLE TTY KEYBOARD INTERRUPTS 
;;SET INTERRUPT MODE INOICATOR 

;;ECHO THE CONTROL-G (fG) 

SEQ 0126 
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DIAGNOSTIC PART 3 MACYI11 27(1006) 31-JAN-77 18:30 PAGE 127 SEQ 0127 
-JAN-77 11:05 TTY INPUT ROUTINE 

104401 034477 SGTSWR: TYPE SMSWR .; TYPE CURRENT CONTENTS 
0137% 000176 MOV GWREG, - (SP) 55 SAVE WREG FOR TYPEOUT 
104402 TYPOC : + GO --OCTAL ASCII(ALL DIGITS) 
104401 034510 TYPE , SMNEW ::PROMPT FOR NEW SWR 
OOSO46 19$: CLR ~(SP) CLEAR COUNTER 
O0SO046 CLR - (SP) ;; THE NEW SWR 
105777 14S2S6 7S: TSTB ss AS TKS ::CHAR THERE? 
100375 BPL 7$ :: IF NOT TRY AGAIN 

11774 145252 MOVE = aSTKB,-(SP) + ;PICK UP CHAR 
042716 177600 BIC #tC177, (SP) ‘:MAKE IT 7-BIT ASCII 

021627 000003 CNP (SP), #3 -:IS IT A CONTROL-C? 
001015 BNE 9§ :;BRANCH IF NOT 
LON401 034460 TYPE SCNTLC YES. ECHO CONTROL-C (tC) 
062706 000006 ADD &6, SP CLEAN UP STACK 
1237e7 00113S 000001 CMPB os SNAG, #1 ::REENABLE TTY KEYBOARD INTERRUPTS? 
001003 BNE 8$ i H_ IF NO 
012777 000100 145219 MOV #100, aSTKS ALLOW TTY KEYBOARD INTERRUPTS 
000137 8S: JMP STOP *CONTROL-C RESTART 

021627 000025 Qs: CNP (SP), #25 ::IS IT A CONTROL-U? 
001005 BNE 10$ : BRANCH IF NOT 
104401 O3446S TYPE SCNTLU *? YES, ECHO CONTROL-U (tU) 
062706 O00006 208: ADD 6. SP :: IGNORE PREVIOUS INPUT 
000737 BR 19$ >:LET’S TRY IT AGAIN 

021627 000015 108 CMP (SP), #15 5:IS IT A “CR? 
001022 BNE 16$ : BRANCH IF NO 
005766 000004 TST 4(SP) *:YES, IS IT THE FIRST CHAR? 
001403 BEQ 11S * BRANCH IF YES 
016677 O00002 145136 MOV 2(SP) , aSWR ::SAVE NEW SWR 
062706 11S: RDO #6, SP ;;CLEAR UP STACK 
104401 001205 14§: TYPE scRLF ECHO <CR> AND <LF> 
123727 001135 000001 CMPB Os SINTAG, #1 + RE-ENABLE TTY KBD INTERRUPTS? 
001003 BNE 15S : BRANCH IF NOT 
012777 OOO0100 145114 MOV 8100, a$TKS : RE-ENABLE TTY KBD INTERRUPTS 
oo00Ge2 1S$ RTI > sRETURN 
004737 032262 16$ JSR PC, STYPEC i SECHO CHAR 
021627 CMP (SP), #60 ae « ? 
002420 BLT 18S : BRANCH IF YES 
021627 000067 CNP (SP), 867 :CHAR > 7? 
003015 BCT 188 ::BRANCH IF YES 

272% O00060 BIC #60, (SP)+ ;;STRIP-OFF ASCII 
005766 000002 TST 2(SP) *:1S THIS THE FIRST CHAR 
001403 BEQ 178 >: BRANCH IF YES 
006316 ASL (SP) *:NO, SHIFT PRESENT 
006316 ASL (SP) +: "CHAR OVER TO MAKE 
006316 ASL (SP) + ROOM FOR NEW ONE. 

oooone2 17S: INC 2(SP) ::KEEP COUNT OF CHAR 
056616 177776 BIS =2(SP), (SP) :SET IN NEW CHAR 
000667 BR 7§ GET THE NEXT ONE 
104401 001204 188: TYPE SQUES ti TYPE 9<CRD<LFD 
000720 BR 20$ SIMULATE CONTROL-U 



UNIBUS RK& DRIVE DIAGNOSTIC PART 3 
OZR6J0.P11 

6857 
68S8 
6859 
6860 
6861 
6862 
6863 
6864 
6865 
6866 
6867 
6868 O34i12 
6869 034114 
6870 mice 

4158 
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Bre Beale 
6880 O34ibe 
6881 034170 
6682 034172 
pee 034200 

6886 
6887 
6888 
6839 
6890 
6891 d3420e 
6892 d34e04 
6893 O34 
6894 O3421le 
6895 O34216 
6895 34220 
6897 OHe22 
6898 O4ec4 
6899 034230 
6900 O34232 
6901 OHeH 
6902 034236 
oae OD4e44 

oa ear 

ee 
6910 O34274 
6911 O34276 
6912 034300 
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MACY11 27(1006) 31-JAN-77 18:30 PAGE 128 SEQ 0128 
TTY INPUT ROUTINE 

.DSABL LSB 

+ 93363838 4b AE AEE 98 4 8 9 6 0 0 0 9 9 9 a a a A 9 0 0 nn a a a 
‘ RTHIS ROUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTY 
*#CALL: 
te ROCHR ;;GET_A CHARACTER FROM THE QUEUE 
ie RETURN HERE “CHARACTER IS ON THE STACK 
te ::WITH PARITY BIT STRIPPED OFF 

SROCHR: MOV (SP). -(SP) ; ;PUSH DOWN THE PC AND 
MOV 4(SP} 2(SP) PS 
CLR 4(SP) iiGet READY FO FOR A 8 CHARACTER 
€LR -(5P) tt 
MOV wus, -(SP) PUT NEW PC ON SOT RCK 

ous RTI ::POP NEW PC AND PS 

1S: Ist STKCHT ;;WAIT ON A CHARACTER 

DEC ii DECRERENT THE COUNTER 
HARACT MOVB rk T,4(SP) T C ER 

INC i Kao, iBone. THe POINTER 
CMP STKQOUT, STKQEND’ j 0 a ae i OF THE END’ 
BNE es 

2. ney SSTKQSRT, sTKQoUT’ eet THE POINTER 

; S, CHEE CHEER EEE Eb ene 
ETHIS ROUTINE WILL INPUT A STRING FROM THE TTY 
*#CALL: 
i IN ; TRING FR TTY 
ti URN HERE ii eee 3 HY Bcf Rane TER WILL BE ON THE STACK 
1 -: TERMINATOR WILL BE A BYTE OF ALL 0’S 

SROLIN: MOV R3,-(SP) ;;SAVE_R3 
CLR -(§P) ;;CLEAR THE RUBOUT KEY 

1S: MOV SSTTYIN,R3 we ADDRESS 
2s: CMP SSTTYINS22,R3 js BUFFER FULL? 

BLOS 4§ :BR IF YES 
ROCHR ::GO READ ONE CHARACTER FROM THE TTY 
MOVB (SP)+, (R3) -:GET CHARACTER 

10S: CMPB #177 7 tR3) s318 IT a RUBOUT 
BNE es -BR IF _N 
TST (SP) 3315 Tiree THE FIRST RUBOUT? 
BNE 6$ “BR IF NO 
MOVB = #’\,, 98 :: TYPE A BACK SLASH 
TYPE gs’ 
MOV i, (SP) ;;SET THE RUBOUT KEY 

6S: DEC R3 “BACKUP BY ONE 
CMP R3, eSTTYIN ; 5 STACK EMPTY? 
BLO 4g" -BR IF YES 
MOV (RQ),98 bel TO TYPEOUT THE DELETED CHAR. 
TYP g 
BR 2g GO READ ANOTHER CHAR. 

cs: TST (SP) H RUBOUT K KEY SET? 
BEQ 7§ 
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MACY11 27(1006) 31-JAN-77 18:30 PAGE 129 
TTY INPUT ROUTINE 

MOVB 8°\,98 ;; TYPE A BACK SLASH 
TYPE 95 
CLR tsp) CLEAR THE RUBOUT KEY 

7$: CMPB «82S, (RD) :31$ CHARACTER A CTRL U? 
BNE as 2:58 IF NO 
TYPE SCNTLU >; TYPE A CONTROL “U" 
BR {g_ GO START OVER 

Qs: CPR 822, (3) 215 CHARACTER A “tR™? 
LNE 38 > >BRANCH IF NO 
CLRB = (R33) CLEAR THE CHARACTER 
TYPE ,SCRLF . :: TYPE A “CR” 8 "LE" 
TYPE STTYiN >: TYPE THE INPUT STRING 
BR ae GO PICKUP ANOTHER CHACTER 

4S: TYPE SQUES +: TYPE A’? 
BR is ‘:CLEAR THE BUFFER AND LOOP 

3S: nOvE (R3) 98 *:ECHO THE CHARACTER 

CMPB =shIS, (R3)+ CHECK FOR RETURN 
BNE 2s LOOP IF NOT RETURN 
CLRB) = - 1 (R3) CLEAR RETURN (THE 15) 
TYPE SLF TYPE A LINE FEED 
TST (SP + CLEAN RUBOUT KEY FROM THE STACK 
MOV (SP)+,R3 - RESTORE RQ 
MOV (SP) ,~(SP) ADJUST THE STACK AND PUT ADDRESS OF THE 
MOV 4(SP$_2(SP) FIRST ASCII CHARACTER ON IT 
MOV eSTTYIN, 4(SP) 
RTI is BE TURN 

9$: .BYTE O STORAGE FOR ASCII CHAR. TO TYPE 
BYTE 0 :: TERMINATOR 

STTYIN: .BLKB 22 i RVE 22 BYTES FOR TTY INPUT 
SCNTLC: Bete, 740/615) (12) i RRR EROL SR. 
SCNTLU: [ASCIZ /tuU/<1S><1la *: CONTROL “U" 
SCNTLG: .ASCIZ /#G/<15><12>  }:CONTROL “G” 
SMSWR: .ASCIZ ¢(15)><12e>/SWR = / 

SMNEW: .ASCIZ / NEW = / 

. EVEN 
-SBTTL READ AN OCTAL NUMBER FROM THE TTY 

5 5 MAE SESE AE SE 98 4698 0 0-0-9 A 9 9 a a a A a a 
THIS ROUTINE WILL READ AN OCTAL (ASCII) NUMBER FROM THE TTY AND 
;#CHANGE IT TO BINARY. 
j ETE I HARACTERS 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 
i ETHEN BE RETYPED. THE INPUT IS TERMINATED BY TYPING A CARRIAGE RETURN. 
-#CALL 
+ RDOCT ;sREAD AN OCTAL NUMBER 
* # RETURN HERE ‘LOW ORDER BITS ARE ON TOP OF THE STACK 
i *:HIGH ORDER BITS ARE IN SHIOCT 

SROOCT: MOV (SP),-(SP) PROVIDE SPACE FOR THE 
MOV 4(SP}_2(SP) :* INPUT NUMBER 
MOV RO, -(SP) -:PUSH RO ON STACK 
MOV R1,-(SP) :*PUSH RI ON STACK 

SEQ 0129 
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SI-JAN-77_ 18:30 PAGE 130 SEQ 0130 
READ AN OCTAL NUMBER FROM THE TTY 

MOV R2, -(SP) 
1S: ROLIN 

MOV (SP)+,RO 
MOV RO, SS 
CLR Ri 
CLR Re 

2s: MOVB (RO) +, -(SP) 
BEQ 3$ 
CMPB sé’, (SP) 
BCT 4§ 
CMPB a8’, (SP) 
BLT 4§ 
ASL Ri 
ROL Re 
ASL RI 
ROL Re 
ASL RI 
ROL Re 
BIC #tC7, (SP) 
ADD (SP)4 Ri 
BR 2s 

3S: TST (SP)+ 
MOV Ri, 12(SP) 
MOV Re: SHIOCT 
MOV (SP)+, Re 
MOV (SP)+:R1 
MOV (SP}4+°RO 
RTI 

ug: TST (SP)+ 
CLRB = (RD) 
TYPE 

Ss: .WORD 0 
TYPE SQUES 
BR {$ 

SHIOCT: 0 . WORD 
-SBTTL OOUBLE LENGTH BINARY TO 

;;PUSH Re ON STACK 
:;REAO AN ASCIZ LINE 
;;GET ADORESS OF IST CHARACTER 
;;AND SAVE_IT 
;;CLEAR DATA WORD 

;;PICKUP THIS CHARACTER 
sc IF ZERO GET OUT 
*:MAKE SURE THIS CHARACTER 
;:IS AN OCTAL DIGIT 

332 

33 #4 

33 *8 

;;STRIP THE ASCII JUNK 
;;AD0_IN THIS DIGIT 
; ; LOOP 
js CLEAN TERMINATOR FROM STACK 

iibGe Stack INTO Ai 
;:POP STACK INTO RO 
; ;RETURN 
i CLEAN ti FROM STACK 
33 A TERMINATOR 
;; TYPE UP THRU THE BAD CHAR. 

3; TRY AGAIN 
*HIGH ORDER BITS GO HERE 
OeTAL ASCII CONVERT ROUTINE 

5 SESE AEE AB AEE 0 0 9 0 9 AE 9 9 A A A A 0 EE EEE 
-RTHIS ROUTINE WILL CONVERT Q 32-BIT UNSIGNED BINARY NUMBER TO AN 
;#UNSIGNED OCTAL ASCIZ NUMBER. 

SPNTR,-(SP) 
s#CALL 
bf 
% 

$0820: 

1S: 

Pc, a#$0820 

2(SP),R1 

#l2., 
8tC7,R3 
(R1)4+,R0 
(R1)4+,R1 
Re 
Re, -(RS) 
RO,Re 

SSOCTVL413. ,RS 
RY 

; sPQINTER "9 LOW WORD OF BINARY NUMBER 
3;CALL THE ROUTINE 
;; THE AODRESS OF THE FIRST ASCIZ CHAR. IS ON THE STACK 

R 
:;PUT CHARACTER IN DATA TABLE 
;;GET THIS DIGIT 
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DOUBLE LENGTH BINARY TO OCTAL ASCII CONVERT ROUT INE 

DEC RY ;;COUNT THIS CHARACTER 
BGT 38 -BR IF NOT THE LAST DIGIT 
BEQ 2$ BR IF IT IS THE LAST DIGIT 
INC -*ALL DIGITS DONE-ADJUST POINTER FOR FIRST 
MOV R5,2(SP) **ASCIZ CHAR. & PUT IT ON THE STACK 
RESREG - RESTORE ALL REGISTERS 

C : RETURN TO USER 
2s: ASR R3 ::POSITION THE MASK FOR THE LAST DIGIT 
3S: ROR Ri -:POSITION THE BINARY NUMBER FOR 

ROR RO - THE NEXT OCTAL DIGIT 
ROR RI 
ROR RO 
ROR Rl 
ROF. RO 
B’C R3, Re >:MASK OUT ALL J 
ADD 8°O,Re -- MAKE THIS CHAR. ASCII 

1$ ;3G0 PUT IT IN THE DATA TABLE 
SOCTVL: 14. “RESERVE DATA TABLE .BLKB 
"SBTTL DOUBLE LENGTH BINARY TO DECIMAL ASCII CONVERT ROUTINE 

« PERSE RRE GREER EERE REESE RRESERERSERERESRARESERRRERRERERSE 

 ETHIS ROUTINE WILL CONVERT A 32-BIT BINARY NUMBER TO AN UNSIGNED 
seecina (ASCIL) NUMBER. THE SIGN OF THE BINARY NUMBER MUST BE 

; #CALL 
i MOV #PNTR, -(SP) -:POINTER TO LOW WORD OF BINARY NUMBER 
:# JSR Pc, aa$p82D 
i RETURN ;: THE FIRST ADDRESS OF ASCIZ 

>:1S ON THE STACK 

SO0B2D: SAVREG ;SAVE REGISTERS 
MOV 2(SP),Re  BTCKUP THE DATA POINTER - 
MOV #SDECVL, RO j5GET ADORESS OF “SDECVL™ STRING 
MOV RO. 2(SP3 -PUT ADORESS OF ASCIZ ETRENG ON STACK 
MOV (R2)+,R1 :PICKUP THE BINARY NUMBER 
MOV (R2)+, Re 
MOV #10. ,4§ -:SET UP TO DO 10 CONVERSIONS 
MOV eSTNPURR ::RODRESS OF TEN POWE 
MOV aS TNPIC RS 

1S: CLR R3 sCLEAR PARTIAL 
2s: SUB (RY) RI SUBTRACT TEN POWER 

SBC R2 
SU (RS) ,R2 
BLT 3$ ;;BR IF TEN POWER TO LARGE 
INC R3 : i ADD 1 TO PARTIAL 

3S: rTa)0) (R4)+,R1 :: ESTORE SUBTRACTED VALUE 
AoC R2 
ADD (R4)+,R2 
CMP (RS) +, (RS)+ »;MOVE TO NEXT TEN POWER 
BIS #'0,R3 ::CHANGE PARTIAL TO ASCII 
MOVB R3 Ba). ::SAVE IT 
DEC (PC) + : > DONE? 

4S: “WORD OO 
BNE 1$ BR IF NO 

SEQ 0131 
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DOUBLE LENGTH BINARY TO DECIMAL ASCII CONVERT ROUTINE 

CLRB = (RO) + - : TERMINATOR 
RESREG ::RESTORE REGISTERS 
Rie PC ; ;RETURN 

STNPWR: 145000 ;;1.0¢09 
35632 
160400 ;;1.0€08 
e7bs 
113200 ;;1.0€07 
230 
031100 :;1.0&06 

103240 ::1.0£0S 

B3420 >; 1.0E04 

1750 -:1.0€03 

144 ;:1.0€02 

le :31.0€01 

i ;;1.0€00 

SDECVL: .BLKB 12. - -RESERVE STORAGE FOR ASCIZ STRING 
-SBTTL SINGLE LENGTH BINARY TO DECIMAL ASCIZ ROUTINE 

‘3 SEGRE GG EE EE REE REAR RERERRRRESRERERAERE RAE REESE 

*kTHIS ROUTINE WILL CONVERT A 16-BIT UNSIGNED BINARY NUMBER TO AN 
j SUNS IGNED DECIMAL ASCIZ NUMBER. 

: MOV NUMBER, - (SP) »:PUT BINARY NUMBER ON THE STACK 
*# JSR PC, a8$SB2D : CALL 
* # RETURN >: ADDRESS OF THE 1ST ASCIZ CHAR.IS ON THE STACK 

$SBe2D: HOV 2($P) 1S, i; SAVE_BINARY NUMBER 

JSR PAS asgde20 aN Sat aEe LENGTH CONVERT 
R00 as (SP) ep) sFONLY ALLOW FIVE CHARACTERS 

+ ee 

Hoy CRP)+, + BETO 
1§: . WORD 0,0 
-SBTTL TYPE NUMERICAL ASCIZ STRING SUPPRESS LEADING ZEROS 

5 Mb AE AE 0 0 SESE Abd 0-2 3 AB A 8 8 9 9 9 9 9 9 9 a 0 a a a a GE EE 
;#THIS ROUTINE IS USED TO TYPE AN ASCIZ NUMBER SUPPRESSING THE 
;#LEADING NUMBERS. 
; CALL 
* # MOV BNUMADR,-(SP) | ;;FIRST ADDRESS OF ASCIZ STRING 
i JSR PC, J8SSUPRS 

SSUPRS: MOV RO, -(SP) SAVE RO 
MOV 4(§P) RO PICKUP THE POINTER 

1s TSTB. ss (RO) +: TERMINATEOR? 
BEQ 2s --BR IF YES 

SEQ 0132 
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31-JAN-77 18:30 PAGE 133 
TYPE NUMERICAL ASCIZ STRING SUPPRESS LEADING ZEROS 

es: 

3S: 

#’0, (RO)+ 

RO, 38 

o
 

(SP)+,RO 
(SP) +; (SP) 

RTS PC 3 
.SBTTL INTEGER MULTIPLY ROUTINE 

3318 THs AN ASCII “0” ”? 

+ ER ckue BY 1" 
;;SAVE FOR TYPING 
3360 T 
i RQTy OINTER GOES HERE 
* RESTORE RO 
; RESTORE THE STACK 
; URN 

5 RERERERERERRREERERERE SEERA ARERR ESR ER SRE RER ERE RE LER ER ES EREREEES 
: $CALL 

15: 

es: 

3$: 

4§: 

cs: 

MULTIPLER, -(SP) 
MUL TIPLICAND, -(SP) 
PC, dsSMULT 
-:PRODUCT IS ON THE STACK 

12(SP),R 
1$ 
(SP) 
R1 
14(SP),Re 
es 
(SP) 

PUSH RO ON STACK 
+ ;PUSH R1 ON STACK 
- > PUSH Re ON STACK 
js CLEAR HE SIGN KEY 
::GET THE MULTIPLICAND 
;;BR_ IF PLUS 
;;SET THE SIGN KEY 
a MULTIPLICAND POSTIVE 

jiBR IF 
HE PRL TIPLIER 

;; UPDATE THE SIGN KEY 
; MAKE THE Us, TEAL IER POSTIVE 
7:SET THE L OUN 
;;SETUP FOR THE MULTIPLY LOOP 
;;D0N’T ADD IF MULTIPLICAND = 0 

;;POSITION THE PARITIAL PRODUCT AND 
>; THE MULTIPLICANO 
;;HAS ALL BITS OF THE MULTIPLICAND BEEN DONE? 
BR IF NO 
;;SHOULD PRODUCT BE NEGATIVE? 
;;GO TO EXIT IF _NO 
;;YES--SO MAKE IT SO 

;;CLEAR SIGN INFO. OFF OF STACK 
jsPUT, THE PRODUCT ON THE STACK (HSB’S) 
POP STACK INTO R2 
POP STACK INTO R1 
-:POP STACK INTO RO 

SEQ 0133 



UNIBUS RK& DRIVE DIAGNOSTIC PART 3 
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7193 
7194 
7195 
71 
719 
7198 
7199 

Pll 11:05 

009002 

Fil 
18:30 PAGE 134 

SAVE ANO RESTCRE RO-RS ROUTINES 
MACY11 27(1006) 31-JAN-77 

.SBTTL SAVE AND RESTORE RO-RS ROUTINES 

= SEER AB AE AEE 46 38 0 8 0 0 0 3 3 9 9 9 9 9 9 9 a at 
: #SAVE RO-RS 
;*CALL: 

& 

; #TOP---( +16) 
:# 42---(418) 
3% $4---R5 
5% +6---R4 
;# +8---R3 
; #+10---Re 
;#+12---R1 
3 #4+14---RO 

SSAVREG: 
MOV RO, - (SP) 
MOV R1;}-(5P) 
MOV Ro; -(SP) 
MOV R3,-(SP) 
MOV RY) -(SP) 
MOV RS'-(SP) 
MOV 2elSP),-(SP) 
MOV 22(5P);-(SP) 
MOV 22(SP),-(SP) 
MOV 22(5P);-(SP) 
RTI 

s#RESTORE RO-RS 
:#CALL: 
* ¥ RESREG 
$RESREG: 

MOV (SP)+,22(SP) 
MOV (SP)+,22(SP) 
MOV (SP)+) 22(SP) 
MOV (SP)+, 22(SP) 
MOV (SP)+,RS 
MOV (SP)+ RY 
MOV (5P)+°R3 
MOV (SP)+'R2 
MOV (SP)+,R1 

RTI 
.SBTTL TRAP DECODER 

; SAVREG ; 
; FUPON RETURN FROM $SAVREG THE STACK WILL LOOK LIKE: 

;;PUSH R TACK 
yt Rf ON eTacK 
;;PUSH Re ON STACK 
;;PUSH R3 ON STACK 
; PUSH RY ON STACK 
;:PUSH RS ON STACK 
>:;SAVE PS OF MAIN FLOW 
;;SAVE PC OF MAIN FLOW 
;;SAVE PS OF CALL 
;:SAVE PC OF CALL 

; ;RESTORE PC OF 2ALL 
StRESTORE PS OF CALL 
RESTORE PC OF MAIN FLOW 
j RESTORE PS OF MAIN FLOW 

POP STACK INTO RI 
POP STACK INTO RO 

o> SEES SE 6 26 SME ME BE SE 06 ES 0 HE EEE EER EEE EEE EE 
*RTHIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE “TRAP” INSTRUCTION 
AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS 
-¥OF THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL 
;#GO TO THAT ROUTINE. 

STRAP: MOV RO, -(SP) 
MOV 2(§P),RO 
TST =(RQ) 

;; SAVE RO 
-:GET TRAP ADDRESS 
;;BACKUP BY 2 

SEQ 0134 
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Gll 
31-JAN-77 18:30 PAGE 135 MACY11 27( 1006) 

TRAP DECODER 

MOVB (RO), RO 
ASL —s- RO 
MOV —« STRPAD(RO),RO 
RTS —s- RO 

SEQ 0135 

;;GET RIGHT BYTE OF TRAP 
;;POSITION FOR INDEXING 
+: INDEX TO TABLE 
::GO TO ROUTINE 

;;THIS IS USE TO HANOLE THE “GETPRI” MACRO 

;;MOVE THE PC DOWN 
;;MOVE THE PSW DOWN 
; RESTORE THE PSW 

STRAP2: MOV (SP) ,-(SP) 
nov 4(SP} ,2(SP) 

.SBTTL TRAP TABLE 

;#THIS TABLE CONTAINS THE STARTING ADORESSES OF THE ROUTINES CALLED 
:4BY THE “TRAP” INSTRUCTION, 

, ROUT INE 
$TRPAD: .WORD STRAP2 

§ ;;CALL=TYPE 
;;CALL=TYPOC 
: > CALL=TYPOS 
; sCALL=TYPON 
; ;CALL=TYPDS 

; ;CALL=GTSUR 

SC 
SROCHR ;;CALL=ROCHR 

> >CALL=RDOCT 
; > CALL=SAVREG 
;;CALL=RESREG 
;;CALL=SCOP1 

TRAP+1 (104401) 
TRAP +2 (104402) 
TRAP+3( 104403) 
TRAP+4( 104404) 
TRAP+S ( 104405) 

TRAP+6 (104406 ) 

TRAP+7 (104407 ) 
TRAP+10( 104410) 
TRAP+11(104411) 
TRAP+12( 104412) 
TRAP+13( 104413) 
TRAP+14( 104414) 
TRAP+15( 104415) 

TTY TYPEOUT ROUTINE 
TYPE OCTAL NUMBER (WITH 
TYPE OCTAL NUMBER (NO L 
TYPE OCTAL NUMBER (AS P 
TYPE DECIMAL NUMBER (WI 

GET SOFT-SWR SETTING 

TEST_FOR CHANGE IN SOFT-SWR 
TTY TYPEIN CHARACTER ROUTINE 
TTY TYPEIN STRING ROUTINE 
READ AN OCTAL NUMBER FROM TTY 
SAVE RO-RS ROUTINE 
RESTORE RO-RS ROUTINE 
INTERNAL LOOP ON ERROR 



H11 
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DZROJD.P11 28-JAN-77 11:05 TRAP TABLE 

7285 
7286 .SBTTL SERVICE MESSAGES 
7287 

7289 035570 00S01S 047125 O41111 MSGl: ASCII <CR><LF>/UNIBUS RKO& DRIVE DIAGNOSTIC’ 
7290 035576 051525 OS1040 030113 
7291 035604 020066 051104 053111 

F5a3 GSeeen DITEGE Geeled DMIELI 
72% 035606 00501S O4051S 047111 -ASCII. <CR><LF> /MAINDEC-11-DZR6J-D-PB/<CR><LF> 
7295 035634 O42504 026503 030461 
72% 035642 ON20SS 051132 O4S066 
7297 30 OveSs 006502 

72399 «200395557 01S OO44le O2e50S2e -ASCII <CRO<CLFDY ¥ee88 CAUTION 444%4/°(CR> <(LFD 
7300 035664 OeS0S2 de00S2 040503 
7301 035672 OS212S 047511 Oe0116 

7303 035706 Ole 
7304 035707 015 OS2012 O44S10 -ASCII. <CR><LF>/THIS PROGRAM SHOULD BE HALTED ONLY BY TYPING CONTROL-C/ 
7305 035714 Oe0123 051120 043517 
7306 035722 O40Se2 O2011S O44123 
7307 035730 052517 O42114 040 
7308 035736 O42502 O44O4O 046101 
7309 035744 04 020104 047117 
7310 035752 OS4S514 ONIONO 020131 
7311 035760 OS54524 O44520 043516 

Faia Oger ONeliy nines lt 
7314 036000 gus01s O5e117 042510 -ASCII. «(CR><(LF>/OTHERWISE CARTRIDGE FORMATTING AND, OR THE DEVICE/ 
7315 036006 051511 020105 
7316 O36014 O40503 OS2l22 O044S22 
7317 036022 O43S04 020105 047506 
7318 036030 O46S2e2 052101 
7319 036036 043516 ONO44O O42116 
7320 036044 Oe00S4 051117 OS2e040 
7321 036052 042510 O42e040 053105 
7322 036060 ON4IS11 105 
7323 036063 01S oO46412e OS4S01 -ASCII <CR><LF>/MAY BE LEFT IN AN UNDETERMINED STATE/<CR><LF> 
7324 036070 ON104O 2010S 042514 
73eS 036076 052106 O44440 020116 
7306 036104 O47101 OS2440 O42116 
7327 036112 OS210S 05110S O44S15 

735g OID DesiOy poesoe aes 
7330 036133 O15 O44412 ON4S16 -ASCII <CR><LF>/INITIALLY, DRIVES TO BE TESTED SHOULD HAVE: /<CR><LF> 
7331 036140 O44S24 046101 054514 
7332 03614%% GeodSy 051104 053111 
7333 036154 O051S0S OSe040 020117 
7334 036162 O4eS02 OS2040 051505 

Fa Cet oR Gesere Baelty Guiles 7333 foedon pesihy | Bast ip 
7338 O36e12 005015 027101 O44O40 SASCII <CR><LF>/A. HEADS MANUALLY LOADED’ 
7339 036220 O40S50S 051504 O46440 
7340 036206 047101 O40S2S 046114 
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7341 036234 peg 3 

7343 «(036244 g0s018 027102 041440 -ASCIT <CR><LF>/B. CORRECT PORT SELECTED/ 

7345 036060 Beit? 020124 esse 
el 

7348 036276 Sosare 027103 OS344O -ASCII <CR><LF>/C. WRITE LOCK DISABLED’ 

1 
7352 036326 00501S Oe7104 O4e040 /ASCIIT §=<CR><LFO/D. ORIVE READY INDICATOR ON/<CR><LF> 

7354 = O36342 O40SOS OS4SO4Y 044440 

# 

2 
2 

OY4S2e -ASCIT <CR><LF>/DRIVES NOT TO BE TESTED MUST HAVE/ y a3 Oo
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MSGe: .ASCIZ <CR><LF>/BE SURE TO PUT SCRATCH PACK IN DRIVE 0/ 
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MSG3: -ASCIZ <CR><LF>/DRIVE(S) TO BE TESTED: / 
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MSG4: .ASCIZ <CR><LF>/TYPE BUSS ADDRESS IF NOT 177440: / Gd
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MSGS: .ASCIZ <CR><LF>/TYPE CONTROLLER INTERRUPT VECTOR IF NOT 210: / 
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MACY11 27(1006) 
SERVICE MESSAGES 

MSGE: 

MSG?: 

MSGB: 

MSG9: 

MSG10: 

MSG11: 

MSGle: 

MSG13: 

MSGI4: 

MSG1S: 

MSG16: 

MSG17: 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

ASCII 

-ASCIZ 

~ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

J1l 
S1-JAN-77 18:30 PAGE 138 

(CR) <LF> INTERRUPT OCCURRED AT PC=/ 

(CR><LF>/DRIVE O WILL NOT BE TESTED’ 

(CR><LF>/INTERLOCKS TEST/<CR><LF> 

(CR) (LF>/REMOVE UNIT SELECT PLUG’ 

(CR) (LF) (LF) /WIIL TEST DRIVES: / 

(CR) <LF><LF>/POWER UP RESTART TO TEST 1/<CR><LF> 

/NONE/ (CR> <LF> 

(CR><LF>/NO L OR P CLOCKS PRESENT/ 

(CR><LF>/ALL TIMING TESTS BYPASSED’ 

(CR) <LF>/BYPASSING ORIVE / 

(CR) <LF><LF>/DRIVE / 

(CR) <LF>/ORIVE SERIAL NO. / 

(CR><LF>/CARTRIOGE SERIAL NO. / 

SEQ 0138 
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a ese Bee OS2412 O44S16 MSG18: .ASCIZ <CR><LF>/UNIT SELECT PLUG TEST/<CR><LF> 

OS0040 
O3747e pat O4eSe4 052123 

oS rent oe 17, MSG19:  .ASCIZ <CR><LF>/PORT SELECTION TESTS/<CR><LF> 
14 0201 14 
22 O52103 047511 020116 

037430 Diese 052123 006823 
UU 

eT MSG21: .ASCIZ <CR)<LF>/AC LOW DETECTION TEST-PART 1/<CR><LF> ree Goat pun, puns 
037454 041505 047117 
O37 ge OSe040 051505 026 

ay 2 ose128 030440 

037501 O1S O47012 047117 MSG22: .ASCIZ <CR><LF>/NON-EXECUTABLE FUNCTION (NXF) DETECTION TEST/<CR><LF> 
037506 O424SS 042530 3 

ta os Gi ee 11 116 
037536 O2%506 04 052105 
O37544 041505 O44S24Y 047117 

je? peel tt MSG24: .ASCIZ <CR><LF>/WRITE LOCK TEST/<CR><LF> pi7ei4 
SOS 006524 aa oe 

n
e
 

037604 le 
. 003013 patent Q MSG26: .ASCIZ <CR><LF>/AC LOW DETECTION TEST-PART 2/<CR><LF> 

U37b14 05351 10S 
O37be2 041505 047117 

7486 037630 OS2e040 051505 Oe6Se4 

7468 037644 005015 aan 031040 
037647 01S he oae101 MSG27: .ASCIZ <CR><LF><LF>/ALL DRIVES TESTED/<CR)<LF><LF> 

7490 020114 1] 111 
7491 0S150S OSe040 051505 
432 037670 OYeSe4 006504 005012 
7493 «(037676 000 
7494 037677 015 oie ts 046125 MSGe8: .ASCIZ <CR><LF>/MULTIPLE DRIVE DETECTION TEST/<CR><LF> 
7495 =4037704 O44SC4 0461 020105 
™496 037712 051104 053111 020105 
7497 «6037720 =OY. 42524 103 
7498 75 1 eSe4 
7499 i 1 000 
7500 1 le O42S14 MSG29: .ASCIZ <CR><LF>/PLEASE WRIT, HEADS BEING LOADED/<CR><LF> 
7501 03774 051501 020105 O40S27 

Se Bh Ste Be 
7504 Q3 Bait 16? 047514 
7505 042101 O4el 005015 
7506 040004 000 
7507 040005 015 OS301l2 OS110S MSG30: .ASCIZ <CR><LF>/VERIFY DOOR CAN NOW BE OPENED & LEAVE IT OPEN/<CR><LF> 
7908 O40012 043111 020131 047504 
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(CR) <LF>/VERIFY SPINDLE DOES NOT START & HEADS DO NOT LOAD/<CR><LF> 

(CR><LF>/INSERT DISK PACK, DEPRESS ’RUN-STOP* TO ’RUN’ 8 CLOSE DOOR/ 

(CR) <LF>/REMOVE DISK PACK & CLOSE DOOR’ 

CR) (LED 797¢CR> (LED 

(CR><LF>/DEPRESS SPACE BAR WHEN FINISHED/<CR><LF> 

-ASCIZ <CR><LF>/DEPRESS "RUN-STOP’ SWITCH TO ’RUN’ WHILE CARTRIOGE REMOVED/ 

-ASCIZ <CR><(LF>/DEPRESS ’RUN-STOP’ SWITCH TO ’RUN’ WHILE DOOR OPEN/ 
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UNIBUS RK& DRIVE DIAGNOSTIC PART 3 
28-JAN-77 11:05 OZROJD.Pil 

(CR><LF>/THE PROGRAM WILL ECHO THE UNIT SELECT PLUG NUMBER/<CR><LF> 

(CR) <LF>/MAKE SURE ORIGINAL UNIT SELECT PLUG IS INSERTED/<CR><LF> 

(CR><LF>/DEPRESS CONTROL-E TO EXIT TEST/<CR><LF> 

«CR><LF>/DESELECT PORT IN USE & SELECT OPPOSITE PORT/<CR><LF> 

(CR><LF>/INSERT UNIT SELECT PLUGS, IN ANY ORDER’ 

«CR <LF>/VOLUME VALID NOT SET/ 

<CR)<LF>/DESELECT WRONG PORT & SELECT CORRECT PORT/<CR><LF> 

: 
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OSe1 15 000 
43) Bast ite O4e0l2 OS5150S MSG43: .ASCIZ <CR><LF>/DESELECT BOTH PORTS/<CR><LF> 
7623 guiges 046105 04150S 020124 

fe iss ips GS bai 
727 OM] 018 OS14le O8610S MSGH4: .ASCIZ <CR<LF>/SELECT CORRECT PORT/<CR><LF> 
rece gigs 041S0S O2012e4 047503 

ress shes Giideg, ELT BbEe 
7632 041277 O1S O4%141e OS1117 MSGHS: .ASCIZ <CR><LF>/CORRECT PORT NOT SELECTED, TRY AGAIN/<CR><LF> 
7633 041304 052103 OS0040 

en ee Pieaes Pyoeis 
7636 041326 peo led 1 

rosa OMISHe OHA] Does; GOdcT? 
7639 1 2 MSGY7: .ASCIZ <CR><LF>/VERIFY DOOR CANNOT BE OPENED (00 NOT FORCE)/<CR><LF> weuG GMISee SeaSte BuSBNB bureTD 
7641 Q41364 OeDi22 O40S03 047116 
7642 0413972 052117 O4N1040 Oedl 
7643 O41400 050117 O4710S 042105 

Re Rae ey fon Bi 
7646 maiaee Soh4 Boeae Bpaat 
7647 041430 O0S01S O471le2 MSGH9: .ASCIZ <CR><LF>/TURN OFF AC POWER FROM BEHIND THE RKO6/<CR><LF> 
7648 041436 7440 043106 O40440 
7649 ON] 444 1 a S27 
7650 mes 1 ll 517 
7651 1 1 O41 111 
7652 O41466 Oe0104 O441e4 020105 , 
rbs3 pape oussce 033060 00S015 

7655 hay 5 4} hae 7 MSGSO: .ASCIZ <CR><LF>/SWITCH AC POWER BACK ON/ 
7656 i810 O41 att 1501 
7657 041516 17 (051105 

meee leas TTI? py US 
7660 041535 01S O464le O46S17 MSGS]: .ASCII <CR><LF)/MOMENTARILY REMOVE & INSERT THE SAME UNIT SELECT PLUG/ 
7661 O4:542 047105 O40Se4 O44S22 , 
7662 O41S5S0 054514 OS1040 O46S0S : 
7663 O41556 053117 O2010S den046 
7664 O41S64 O47111 ogee O0Sel22 
7665 pate ae O5e040 O42S10 051440 
7666 O41 046501 020105 047125 
7667 O41606 OS2il1 OSi1440 046105 
robs oiiei4 Ot 1208 020124 046120 

7670 O41624 005015 047524 051040 -ASCIZ <CR><LF>/TO RESET VOLUME VALID/<CR><LF> 
7671 O41632 051505 05210S 053040 
7672 O41640 O46117 ON6S2S 020105 
7673 O41646 O40S26 O44514 006504 

rere Piece pooote 4 1 MSGS2 ASCII <CR><LF>/DEPRESS SPACE TO DO TESTV 
7676 tea Berane 123 Rep i5 
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MACY11 27(1006) 
SERVICE MESSAGES 

MSGS3: 

MSGS4: 

MSGSS: 

MSGSE: 

-ASCIZ 

-ASCIZ 

-ASCIZ 

.ASCIZ 

ASCII 

-ASCIT 

-ASCIZ 

Ble 
31-JAN-77 18:30 PAGE 143 SEQ 0143 

(CR><LF>/OR CONTROL-E TO BYPASS ENTIRE TEST/<CR><LF> 

«CR><LF>/DISABLE THE WRITE LOCK SWITCH, VERIFY LIGHT GOES OFF/<CR><LF> 

(CR><LF>/ENABLE THE WRITE LOCK SWITCH, VERIFY LIGHT GOES ON/<CR><LF> 
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-ASCIZ /AFTER SUBSYSTEM CLEAR/ 
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-ASCIZ /AFTER SEEK COMMAND/ 

MACY11 27(1006) 
DATA HEADERS 

, 
e 

8 
§ 

UPL 
S434 

Nas 
W
e
s
 v eek 

ae 
wage 

Shes 
Nese R

N
Y
 

& 
aa 

0H19 

OHe0 

DHe 1: 

DH22 

DH23 

DH29 

122 DH30: 

51S 

o
u
-
 

bh 
pan 

p
e
t
}
 
on 

ton 
bon bentan 

# 
Gz? 

geet 
Sat 

EE8z § 
Gare 

gens 
Saez 

Sze 
Se8e 

Sige 
seeReA 

DN 
-
 

Ug82 
-
 
r
e
t
e
 

sails 
f 

si 
-
 
E
i
n
 

© 

e
e
 

<iSUIMG 
HS DPRSLAEREEOEE —

 
oe 

en 

: 
detereqerereretetiterstirerererertetsrsetetet 

eter eters ts O42Se4 Oe0le2e DH31: 

& DRIVE sides PART 3 
28-JAN-77 11:05 



8 
He
) 

(] 
a
5
 

-—
-4
 

—
 

+ 
oO

 

wv
 x 4 w
 

ae és
 

. 

RI
P 

BN
E 

z ef g 

RR
RR

RR
RR

 

é 

SER 
NT 
Ra

e 
S2
8B
Rs
B3
2 

we
rt

 t
a
t
e
s
 

thi
k 

to
 

4 
ana

es 

a ) 

e
y
 

ce
 

ee
 

SR
P 

UPR
P 

RP 
EER

 T
ER 

GER
 

TTT 

sie
zes

 
i 

PP
RP
R 

yo
RR
G 

RR
RR
RR
R 

O
W
N
S
 
W
w
e
 

RR
 5 

: Re 

C13 
MACY11 27(1006) 3i-JAN-77 18:30 PAGE 157 SEQ 0157 
DATA HEADERS R 

g ? 

FS
 

SR
B 

22
 

e
e
 

e
e
 
e
e
 

8
 

mw
 

-
O
 

Mw
 

N
e
 

DH32: .ASCIZ /AFTER WRITE CHECK COMMAND, 

DH34:  .ASCIZ /AFTER START SPINDLE COMMAND/ 

BR
P 

no
k 

R 
w
r
e
n
 
g
e
n
 

L
O
R
 

Be
 

2 
OH3S: .ASCIZ /AFTER MANUALLY UNLOADING/ g Be 

299
8 

R 

OH37: .ASCIZ /AFTER TIMEOUT TO POWER DOWN/ R R 28 é : 
8S 

a9
 

~~
 

RE
RS
 

OH38: .ASCIZ /AFTER AC POWERED UP/ Be
 

25 ran
t 

7520 
once 0e0104 

052106 O5110S OK29: .ASCIZ /AFTER WRITE HEADER COMMAND/ bi 

DH41: .ASCIZ /DURING RECAL COMMAND’ 

DH¥2:  .ASCIZ /ON SECTORS 0,2,4,6 OR B CYL 410 TRACK 2/ 

he
 

SR
S 

OH44:  .ASCIZ /FORMAT & ALL READ-WRITE TESTS WILL BE BYPASSED/ 

FRR
 

==
 

2 : 

051105 OH4S: .ASCIZ /AFTER SEEK WITH VOLUME VALIO=0/ 

Ses 
O44S14 036504 



D13 
31-JAN-77 18:30 PAGE 158 SEQ 0158 MACY11 27( 1006) 

DATA HEADERS 
PART 3 

28-JAN-77 11:05 
UNIBUS RK& DRIVE DIAGNOSTIC 
OZR6JD.P11 

“XN 
oO 
z= 
~~ 

| o
d
 

| o
m
]
 

[eq 
AN 

=
 

>
 

-
 

wn 
-
 

pam) 
a
 

Oo 
fod 

 } 
‘ 

a
 

z= 
‘“ 

a
 

—
 

=) 
uJ 

z= 
-
 

u 
J
 

ww 
z= 

a
 

@
 

>
 

oO 
Lem 

~ 
feq 

ua 
(S) 

J
 

Q
 

‘\ 
z
 

fo 
q 

u
J
 

QO 
tal 

=x 
[&] 

>
 

4
 

a
 

on 
za 

@
 

—_ 
» 

4 
—
 

—
 

w
 

x
 

@
 

oO 
=x 

a
 

‘ 
=
 

wn 
ce 

o
 

>
 

Q
 

2
 

-_ 
Zz 

4
 

Q
 

Qa 
a
 

a) 
a
 

tas 
=
 

oO 
o
 

iu 
Q
 

\ 
= 

~ 
>
 

x
 

x
 

—
 

=
 

tad 
a
 

Qa 
oO 

oO 
=
 

— 
ud 

tas 
<r 

- 
-
 

x
 

~“ 
(=) 

2
 

— 
rms 

-
 

o
 

_
 

=z 
Q
 

oO 
oO 

oO 
ad 

=
 

4 
z= 

ivy) 
la 

=z 
uw 

w
 

x
 

(=) 
-
 

u
J
 

a
 

w
 

a
 

-
 

a
 

oO 
x< 

be 
4 

x
 

x
 

Ms 
4
 

Lam] 
oO 

[vY) 
=< 

ta 
=z 

al 
-
 

oO 
oO 

=z 
=
 

—
 

oO 
Le 

« 
oOo 

oO 
uJ 

So 
Q
a
 

—
 

—_ 
o
 

aw 
wn 

a) 
—J 

das 
{vy} 

tal 
f= 

Fes} 
a
 

=
 

Q
 

-
_
—
 

-
 

-— 
- 

- 
od 

Y
 

- 
4
 

x
 

_
—
 

~
<
 

o
e
 

_
—
 

l
a
d
 

-
_
 

—
 

o
O
 

C
c
 

o
O
 

i? 
4 

«
 

«
 

ax 
<= 

3
 

ax 
=
 

N 
=
 

=
 

=
 

=x 
=
 

=x 
c
 

Qa 
a
 

Qe 
a
 

bad 
x
 

a
 

J
 

tal 
{vv} 

iv) 
ta) 

tal 
la 

fe 
q 

w 
fog 

-
 

-
 

-
 

-
 

—
 

-
 

-
 

a
 

A 
Q
 

vs 
bd 

ve 
wu 

~
 

ive 
ive 

=
 

a
 

pn 4 
=z 

fog 
a
 

oO 
a
 

x
 

oe 
oO 

Qe 
“N 

~N 
aN 

“XN 
“N 

“XN 
“XN 

aN 
wv 

“N 

~
 

—~ 
MN 

™~ 
N
 

Na 
~
 

-
 

~N 
-
 

_
 

“
_
 

_
—
 

_
—
 

_
 

tom 
_
—
 

[ae 
| 

=
 

~
“
 

oO 
oO 

oO 
oO 

oO 
oO 

oO 
QO 

oO 
oO 

wn 
w
 

w
 

wn 
#
 

wn 
w
 

w
 

mn 
wn 

te 
4 

a
 

a
 

a
 

fo 
4 

fo 
q 

=z 
«
 

a
 

2
 

@
 

o
 

w
 

o
 

(on 
] 

cu 

x 
x 

= 
- 

> 
a 

x
 

a
 

(eo 
a
 

a
 

O
o
-
 

P 
a 

P
e
p
s
 

=
i
 

7
2
2
 

S
a
n
t
e
n
 
“
a
 
e
e
e
 

BeoNE 
Bue 

Bes 
saute 

wad 

aiaetoles Calice Ba am 
fae 

oi 
—
 

sat 
seragids sisueaat 

ae 
e
 

saaeeara 

_ HORRSESUISISRGDID 
Giana nee o

o
 

did 
a WicnOdd dg MMMM 

Madu 
AN UUduauouuaueEUlucuu 

COUuMuMMnnMannOuS 

S
e
 
e
e
e
 

es 
SaaS 

Gate seed 
i
r
e
 
o
w
n
 

“
i
n
n
e
 

m
d
 

2524 peg iee DHSO: 

O¥2113 OO4SO! DH61: 
7S5e7 OMel22 OY4e411 

050130 O41S0S O4eSe4 & 

ize 

O4SS2e O40SO4 053411 



BB
oR
Re
D 

Ree 
PR

PF
RR

ET
RR

 
W
O
 
N
I
C
U
 

£ 
G
I
T
 O
 

RR 
ROB

E 

8626 
8627 

RK& DRIVE DIAGNOSTIC PART 3 
28-JAN-77 11:05 -Pll 

051117 
O4eS20 
00S015 

PR
 

ov
e 

= 
o
e
 

=e
 O
O
 

=
 

o
n
e
 

wn
 

=
 

Q
e
a
s
 

fa
ns
 

f
o
n
 
f
=
2
 
f
o
 

P
=
 

a z é 

O04SO4 
0S2103 
O4eS0e 

i} 11 
le 

Fie 
041101 
051106 

to
ot

h 
F2
PP
RE
RA
RA
BR
 

co
ne
aa
e 

Ba
e 

ER
R 

8 

ail
s 

BS 
w
s
 

a
e
 

BE
S 

054105 
042105 
047506 

4 si 
2 

p
e
t
i
 

R
R
S
V
V
O
L
?
 

04eSe0 

MACY11 27( 1006) 
ORTA HEADERS 

.ASCII 

-ASCIZ 

OH63: .ASCIZ 

DH64: .ASCIZ 

DH6S: .ASCIZ 

OH66: .ASCIZ 

DH67: =. ASCIZ 

OH69: .ASCIZ 

DH70: .ASCIZ 

DH71: .ASCIZ 

DH73 -ASCIZ 

OH74: .ASCIZ 

E13 
31-JAN-77 18:30 PAGE 159 

(CR><LF>/BEFORE WAS WORD/ 

(CR><LFD /WRL/ 

/PFTER WRITE LOCK ENABLED FROM AC FAILURE/ 

/AFTER MOS DETECTED IN RKCSe/ 
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/TEST NO. TRAP PC/ 

/AFTER TIMEOUT TO ENABLE WRITE LOCK/ 

/ EXPECT/ 

/ ACTUAL/ 

7AD BO Al Bl Re Be B3/ 

/MSG A & B IN RKMRe & RKMR3 RESP ARE INVALID’ 

/ON SECTORS 10, le, 14, 16, 18 OR 20 CYL 410 TRACK 2/ 

SEQ 0159 
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MACY11 27(1006) 31-JAN-77 18:30 PAGE 160 
DATA HEADERS 

.SBTTL ERROR OUTPUT DATA 

EVEN 
OTL: STESTN, SERRP 

SAL HARE TAKS, HER, HDS, HCS1, HCS2 

HWC, HBA, HOA, HASOF , HOC , HPOS,, HPAT 

DT3:  STESTN, SERRPC, STMP3, WD1,WO2 

HMR, HMR2, HMR3, HER, HDS ,HCS1,HCS2 

HWC , HBA, HDA, HASOF , HOC, HPOS , HPAT 

OT6: STESTN, TRAPPC 
DT9: STESTN, SERRPC, TOCYL,RHTAB 

HMR1, HMRe , HMR3, HER, HOS,HCS1,HCSe 

HWC , HBA, HDR, HASOF , HOC , HPOS , HPAT 

OT13:  STESTN,SERRPC,E.AQ,E.B0,£.A1,£.81,H.A0,H.80,H.AL,H.B1 

HMR1, HMRe, HMR3, HER, HOS,HCS1,HCSe 

HWC , HBA, HDA, HASOF , HOC , HPOS, HPAT 

OT14:  STESTN,SERRPC,E.A0,E.B0,E.A1,E.B1,E.A2,E.B82 

H.AO,H.B0,H.Al,H.B1,H.A2,H.B2 

HMR1, HMR2, HMR3, HER, HOS, HCS1,HCS2 

HWC , HBA, HDA, HASOF , HOC, HPOS , HPAT 

OT1S:  $TESTN,SERRPC,£.A0,E.B0,€.A1,€.81,E€.Ae,E.82,£.B3 

SE9 0160 
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6868S O0S432e6 005506 005510 goes) 4 

So BS ee HE Sts 
SR BS Ee aim ome 
8690 OS4360 O0S4e2e 005420 005406 

863e OS4370 O0S412 O0S414 005416 
8693 054376 O0SHe4Y O00S4e6 O0S440 
8698 = OS44O4 O00S44e 
8695 
8696 
8697 
8698 000003 
8639 054410 O0e 000 
8700 OS4412 050663 
8701 OSY414 007 000 
8702 OS4416 050733 
8703 OS4420 000 
8704 
8705 
8706 OS44ee 000005 
8707 OS44e4 000 000 
8708 OS44eh OS0646 
8709 OS4430 00e Ou0 
8710 OSYN3e 053207 
8711 OS4434 003 ooo 
8712 OSY436 050663 
8713 OS4440 007 000 
8714 OS¥44e 050733 
ar OS4444 007 000 

8717 OS4446 00000S 
8718 OS44S0 000 000 
8719 OS44Se O0S0646 
8720 OS44S4 Ode 000 
8721 OS4456 0532Se 

8727 
8728 OS447e 000001 
8729 000 
8730 
8731 054476 000003 

054500 000 

G13 
MACY11 27(1006) 31-JAN-77 18:30 PAGE 161 
ERROR OUTPUT CATA 

H.AO,H.80,H.A1,H.B1,H.A2,H.B2,H.83 

HMR1,HMRe, HMR3, HER,HOS,HCS1,HCS2 

HWC , HBA, HDA, HASOF , HDC , HPOS , HPAT 

.SBTTL ERROR DATA FORMATS 

OF 1: 3 
-BYTE 2,0 
DHe 
BYTE 7,0 
DH3 
BYTE 7,0 

OF3: 5 
BYTE 0,0 
DH1 
-BYTE 2,0 
OH6 1 
BYTE 3,0 

BYTE 7,0 

BYTE 7,0 

OFY: 5 
.BYTE 0,0 
OH1i 
.BYTE 2,0 
OH62 
-BYTE 3,0 
OH2 
.BYTE 7,0 
OH3 
BYTE 7,0 

OFS: 
BYTE 2,0 

DF?: 3 
.BYTE 2,0 
OHe 
-BYTE 7,0 
OH3 
BYTE 7,0 

OF 10: 
BYTE 0,0 

OH} 
.BYTE 2,0 

SEQ 0161 
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ERROR DATA FORMATS 

DHe 
BYTE 7,0 
DH3 
.BYTE ’ 

OFle: S§ 
.BYTE 0,0 
DH73 
-BYTE 0,0 
OH1 
-BYTE 2,0 
DHe 
-BYTE 7,0 
DH3 
-BYTE 7,0 

OF 1S: 4 
.BYTE 0,0 
DH1 
BYTE 2,0 

OHe 
.BYTE 7,0 
OH3 
.BYTE 7,0 

DF 17: S 
BYTE 0,0 

DHYY 
.BYTE 90,0 
OH1 
-BYTE 2,0 
OHe 
BYTE 7,0 

BYTE 7,0 
DFe0: 5 

-BYTE 0,0 
DH1 
-BYTE 2,0 
DHS6 
.BYTE 2,0 
DHe 
BYTE 7,0 

BYTE 7,0 

DFel: 7 
-BYTE 0,0 
OH) 
BYTE 2,0 

DH69 
-BYTE 0,0 
DH7 1 
-BYTE 4,0 

H13 
SEQ 0162 
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0S3SS7 
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053577 
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053S67 
O06 000 

050663 
_, 207 000 
wo" 33 

0U7 ooo 

000007 
000 ooo 

050646 
002 ooc 

053557 
000 000 

0S3$77 
007 000 

053567 
007 000 

056663 
0G7 000 

050733 
007 000 

1044 3 
020000 

001107 
113700 001114 
042700 =6177400 
005300 
006300 
006300 
006300 
062700 005560 
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ERROR DATA FORMATS 

DH70 
.BYTE 4,0 
OH2 
.BYTE 7,0 
DH3 
.BYTE 7,0 

OF ee: ? 
.BYTE 0,0 
OH1 
.BYTE 2,0 
DHE9 
-BYTE 0,0 
DH71 
.BYTE 6,0 
DH70 
.BYTE 6,0 
DH2 
.BYTE 7,0 
D3 
-BYTE 7,0 

OFe3: 7 
.BYTE 0,0 
DH1 
.BYTE 2,0 
DH69 
-BYTE 0,0 
OH71 
-BYTE 7,0 
DH70 
-BYTE 7,0 
DHe 
.BYTE 7,0 
OH3 
BYTE 

SPP Ree eee PEP eeT Terr rer er errr rrr 

‘ABTTL TYPE ERROR ROUTINE 
-#ENTRY JSR PC, TYP ERR 
; #RETURN RTs Pt 

t STHIS ROUTINE USES ont *ITEN CONTROL BYTE” (SITEMB) J TO DETERMINE WHICH 

pat Ac bee Phe frat Fe obnal ton Ye 4p bE REPORTED CONCERN NG 

hee sCOrecUGONAUUELEEEOEECISEAESESEEAAREOEEOHESEEEEEEOESEDEGEEE 
ieee SAVREG 

IT #SW13, 2SWR ; INHIBIT ERROR TYPEOUTS? 
BNE 20$ : YES-BRANCH 
MOVB SITEMB,RO “ENTER ERROR NUMBER 
BIC #177400, RO *CLEAR SIGN EXTENSION 
DEC RO “FORM INDEX FOR ERROR TABLE 
ASL RO 
ASL RO 
ASL RO 

sSERRTB,RO ;FORM ADDRESS OF ERROR ENTRY 1%: ADD 

SEQ 0163 
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OSSO44 
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001205 

061205 

05SeS6 

001205 
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TYPE ERROR ROLTINE 

MOV (RO)+, 2S ;GET EM POINTER 

Bree CRLF RON Te ARE ETTRN LONE. FEED 
TYP! , i TPE ERROA MESCHGE EN, 

2s: .WORD 0 -EM POINTER GOES HERE 
3S: MOV (RO)+,4S -GET OH POINTER 

BEQ S$ :BRANCH IF THERE ISN’T ONE 
TYPE _SCRLF “TYPE CR-LF 
TYPE -TYPE DATA HEADER 

4g: .WORD O *DH POINTER GOES HERE 
S$: MOV (RO)+,R1 :GET OT POINTER 

BEQ 20S ‘BRANCH IF THERE ARE NONE 
CLR RY ‘SET INDENT SWITCH 
MOV (RO)+,RO GET DF POINTER 
MOV (RO)+'Re “STORE NUMBER OF DH’S 
BEQ 17 DH NUM IS O-BRANCH 
COM RY “NO INDENT 
TYPE SCRLF 

10S: MOVB (RO)+,R3 :GET 8 STORE NUMBER OF DATA WORDS 
TSTB (RO)+ *BUMP PAST FORMAT WORD 
TST R3 “TEST IF ANY DATA FOR THIS HEADER 
BEQ 14S *NO_- SKIP DATA PRINT 

115: MOV a(RL)+,-(SP) ?PUT FIRST DATA WORD ON STACK 
TYPOC ‘TYPE IT 
DEC R3 “MORE DATA WORDS 
BEQ 14S : NO-BRANCH 
TYPE SPACE2 “TYPE SEPARATORS 
BR {is LOOP 

14S: DEC Re :MORE DH’S? 
20$ ‘ NO-BRANCH 

TYPE SCRLF 
TST 2(RO) -ONLY A DH IN THIS REQUEST? 
BEQ S$ YES-BRANCH BYPASS INDENT 
COM q : INDENT? 
BNE 1S$ :NO-BRANCH 
TYPE SPACE2 -YES-TYPE SPACES 

15S: MOV tRO)+, 16 ‘GET NEXT DH POINTER 
TYPE ; TYPE OH 

16S: .WORD O ‘DH POINTER GOES HERE 
TSTB ~—S_ CRO) ‘TYPE A DT? 
BNE 21$ - YES-BRANCH 
ADD $2. RO i INCREMENT OF POINTER 
BR 14$ ‘SEE IF END OF OF BLOCK 

21S: TYPE SCRLF 

an eae 
17S: RE BBace2 i MeSe TYPE SPACES 

BR los : LOOP 
20S: RESREG 

BIT #SW12, aSWR ; SEE IF EXIT AFTER 20 ERRORS 
BEQ 25$ :BR IF NO 
CMP SERFLG, #20. “ELSE SEE IF HAVE 20 ERRORS 
BNE ont i BR IF Ng 
MOV aSTACK, SP ‘ELSE RESTORE STACK 
JMP ENDRV -AND BYPASS ORIVE 

ess: RTS PC 

SEQ 0164 
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177776 055322 
000016 
055320 

055302 
055316 

177776 

MACY11 27(1006)  31-JAN-77 
TYPE ERROR ROUTINE 

18:30 PAGE 165 

SPACE2: .ASCIZ/ / 2 SPACES 
> ODT-11 -- VOOSA 

; DEC-11-UODPA-A-LA 

; COPYRIGHT 1969, 1970, 1972 
> DIGITS EQUIPMENT CORPORATION 
: MAYNA, . MASSACHUSETTS 01754 

.ENABL ABS, AMA 
EVEN 
=, +60 

RO = 40 ; REGISTER 
R1 = “1 ; NAMING 
Re = 42 > CONVENTIONS 
R3 = %3 
RY = “4 
RS = VAS) 
SP = VAs) 
PC = “7 
ST = 177776 -STATUS REGISTER 

b.TvEC = 14 :TRT VECTOR LOCATION 
0.STN = 540 ‘PRIORITY MASK - STATUS REGISTER 
0.TBT = 20 :T-BIT MASK - STATUS REGISTER 
TRT = 090003 :TRT INSTRUCTION 
RTT = 000006 RTT INSTRUCTION 

: RS IS USUALLY CONSIDERED SAFE, THE CURRENT ADORESS WORD 
: RESIDES IN IT. AFTER A BREAKPOINT, IT IS SET TO ZERO, AND SEARCH 

OPERATIONS LEAVE IT RANDOMLY FILLED. OTHERWISE, IT SHOULD NOT 
: BE USED EXCEPT FOR JSR’S AND THE CURRENT ADDRESS POINTER (CAD). 

6.R08B = 177562 ;R DATA BUFFER 
O.RCSR = 177560 :R C/SR 
0.T = 177566 -T pare BUFFER 
O:TCSR = 177564 :T C/SR 

: INITIALIZE ODT 
: USE 0.007 FOR A_NORMAL ENTRY 
; USE 0. 00T +2 TO RESTART OOT - WIPING OUT ALL BREAKPOINTS 
: USE 0:00T+4 TO RE-ENTER (I.£. - FAKE A BREAKPOINT) 

b.0DT: BR 0.STRT ; NORMAL ENTRY 
BR 0: RST RESTART 

O.ENTR: MOV ST,0.UST *RE-ENTER -- SAVE STATUS 
MOV 0. TVEC+2, ST “SET UP LOCAL STATUS 
MOV PC,0.UPC *FAKE THE PC 
IMP 0.BK1 

5.STRT: MOV #0.URO,SP ;SET UP STACK 
NOV SP 9. USP FAKE THE SAVED STACK 
B 0.RSTI ‘CLEAR BREAKPOINT TABLES 

SEQ 0165 
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004037 056726 O.RST: JSR 0,0.SVR SAVE RE ISTERS 
013777 055340 177716 MOV O!UIN, 9O.ADR1 REMOVE THE BREAKPOINT 
113704 055324 MOVB  0.PRI;R4 GET ODT PRIORITY 
106004 RORB sR ‘SHIFT 
106004 RORB =-RY : INTO 
106004 RORB = RH : POSITION 
L143? 177776 MOVB = RY. ST “STORE IN STATUS 
0001 O.RST1: JMP (pt) + 
000403 BR 0.45 
012737 056430 MOV @RTI,O.RTIT sSET TO RTI_IF 11/20 OR /O0S 
105037 057347 0.45: CLRB  0.P ‘DISALLOW PROCEED 
012737 O00340 000016 MOV 80.STM,O.TVEC+2 ;STATUS WORD TO TRT YECTOR + 2 
012737 OS6510 O00014 MOV #0.BRK;O.TVEC  ;PC TO TRT VECTOR 
000447 BR 0.RALL *CLEAR BREAKPOINT TABLES 

: SPECIAL NAME HANDLER 
: “DEPENDS UPON THE EXPLICIT ORDER OF THE TWO TABLES O.TL AND 0.URO 

004537 057150 O.REGT: JSR S,0.GET SPECIAL NAME, GET ONE MORE CHARACTER 
012704 057373 MOV #0. TL.RY - TABLE START SS 
120024 O.RSP: CMPB RO. (R4)+ -IS THIS THE CORRECT CHARACTER? 
001413 BEQ 0.SP : JUMP IF YES 
022704 057401 CMP #0.TL+0.LG,R4  :IS THE SEARCH DONE? 
101373 BHI O.RSP BRANCH IF NOT 
042700 177770 BIC 8177770,RO "MASK OFF OCTAL 
010004 MOV RO, RY 
906304 0.SP1: ASL RY 

055302 ADO #0.URO,R4 GENERATE ADDRESS 
005202 INC R2 SET FOUND FLAG 
O00444 BR 0. SCAN >GO FIND NEXT CHARACTER 
162704 057364 0.SP: SUB 80. TL-7,R4 CORRECT CONSTANT 
000770 BR 0.SP1 

: ¢ HANDLER - OPEN INDEXED ON THE PC 

004737 057274 §.oRPC: JSR PC,O.TCLS 
010502 MOV RS’ R2 ;CURRENT ADDRESS IN R2 
06 1202 ADD BRe , R2 : COMPUTE 
006202 ASR Re *MOVE ONE BIT TO CARRY 
103421 BCS 0.ERR ERROR IF OOD NUMBER 
006302 ASL Re RESTORE WORD 
005722 TST (R2)+ > AND INCREMENT BY TWO 
010205 MOV R2 RS ‘UPDATE CAD 
000137 056034 JNP 0.Op2 :GO FINISH UP 

: B HANDLER - SET AND REMOVE BREAKPOINTS 

005702 O.BKPT: TST R2 IF NO NUMBER TYPED 
001406 BEQ 0.RALL ; REMOVE BREAKPOINT 
006204 ASR RY CHECK IF ODD 
103410 BCS O.ERR JUMP IF ODD 
006304 ASL RY “RESTORE ONE BIT 
010437 055334 MOV R¥,0.ADRL >SET A BREAKPOINT 

000412 BR 0.0CD 
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-ERR: 61S 

0.0C0: 
0.DCD1: cL 

0.SCAN: JSR 

O.CLGL: CLR 
O.LGL1: CMPB 

O.LGL2: ASL 

8.LGDR: 0.WRD 

0.LGL 

M13 
SI-JAN-77 18:30 PAGE 167 

TYPE ERROR ROUTINE 

#0. TRTC,0.AORI 
0.0CD 

COMMAND DECODER - O0T11 

REGISTERS RO-RY MAY BE USE 
REGISTER RS WILL BE EONS TDERED SAFE 

9 RG 

17090, RO 
Ry 
RO,R4 
Re 
0. SCAN 
Rl 
RO,Q.LGCH(R1) 
0.(GLe 
Ri 
R1, #0.CLGT 
0.ERR 
O:LGL1 
R1 
00.LGOR(R1) 

! PROCESS / - OPEN WORD 
b.wRD: TST Re 

T 

;CLEAR BREAKPOINT 

et EVERYTHING 
Ou mt 5 TYPED 

nee {CR)< F>% 
i RA Fant a Pee CONVERTED 0 OCTAL 

‘GET A CHAR Re TURN IN RO 

Ron TH “ve ree NOh-NUMERIC 
; COMPARE WITH AS 
Sore are gt aly ff NOT OCTAL 

; MAKE ROOM 
IN 

R4 
pack THREE BITS IN RY 
"eft, ny AGAIN 

ee 
“COS MATCH? 

Toe YES 
; SET TNOEX FOR NEXT SEARCH 
;1S We er ncH DONE? 

tres 
; MULTIPLY BY TWO 
GO TO PROPER ROUTINE 

/ OPEN WORD 
CARRIAGE RETURN CLOSE 

a Ci 4B hooness 
(LF) MODIFY CrOse OPEN, NEXT 
. OPEN RELATED, INDEX - 

seFaet PREVIOUS 
6 
Wd WORD 
Ee SEARCH Re Rarer ue RODRESS 

Pp 
;LGL MUST EQUAL 2X CHLGT ALWAYS 

;GET VALUE IF Re IS NON-ZERO 

é 

SEQ 0167 
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9077 055764 001410 BEQ 0.WROA iSKIB OTHERWISE 
9078 055766 O1040S 9 HOV RY,RS - eit IN cA 

Sad Rees 78 aioe 8 ERR: Bes 0.ERR 0 ae aobrece 
3081 055774 006308 p RS Ro :RESTORE The Cay 

Sas pers atid 057064 ie BRR » By 8 of yp OUT acAD 
9084 O0S6004 000714 0:DCD1 -GO BACK TO DECODER 
908S 056006 04270S 000001 0. WRDA: ar C #1,RS “CLEAR CLOSED BIT 
S036 055012 000766 0.WRO1 *GO BACK TO MAIN-LINE 

908g > PROCESS CARRIAGE RETURN 

9090 056014 004737 057274 S.CRET: JSR PC, 0. TCLS ;CLOSE LOCATION 
9031 056020 052705 000001 BIS CLOSE EVERYTHING 
D2 056024 090702 BR o-bcB RETURN TO DECODER 

S094 PROCESS <LF>, OPEN NEXT WORD 

90% 056025 004737 057274 6.0P1: JSR PC,0. TCLS sCLOSE PRESENT CELL 
9097 056032 00572S TST (RS)+ GENERATE NEW ROORESS 
9098 OS6034 004527 057320 0.0P2: JSR S 0.CRLF :<CR) (LF) 
9099 OS6040 010Su0 MOV RS RO "NUMBER TO TYPE 
9100 056042 O004S37 057064 JSR 5,6.CAdV TYPE OUT ADDRESS 
9101 OS6046 012700 000057 MOV 8'/ RO TYPE A / 
9102 O560S2 004S37 0S7226 JSR S,0:FTYP 
3153 OS60S6 000744 BR O! WROD! GO PROCESS IT 

3105 > PROCESS ¢, OPEN PREVIOUS WORD 

9107 004737 057274 b.BACK: JSR PCO. TCLS 
9108 OS6064 605745 TST ~(RS) GENERATE NEW ADDRESS 
3103 056066 000762 BR 0.0P2 *GO 00 THE REST 

a1 : PROCESS 0, COMPUTE OFFSET 

9113 056070 oos20S §.0FST: ASR RS -GET LOW ORDER BIT 
9114 056072 103737 BCS 0. ERR2 “ERROR IF CLOSED 
9115 056974 006305 ASL RS "RESTORE WORD 
9116 056076 012700 ooo040 MOV #* RO ; TYPE ONE BLANK 
9117 056102 004S37 057226 JSR 5.0.FTYP : AS A SEPARATOR 
9118 OS6106 160504 SUB RS,R4 : COMPUTE 
9119 056110 005304 DEC RY 
gig Obi 1e OFC RY : vel BIT OFFSET 
lel 1145 MOV RY, RO 

9i22 056116 Ol0402 MOV RY’ R2 SOU RY 
9123 056120 057064 JSR 540 ,CADV ‘NUMBER IN RO - WORD MODE 
912% 056124 010200 MOV ,RO 
9125 056125 006200 ASR RO :DIVIDE BY TWO ; 
912% 056130 103402 BCS 0.0F1 “BRANCH IF OOD 
9127 056132 O004S37 0S7064 JSR S,0.CADV “NUMBER IN RO - BYTE MODE 
gic8 056136 000137 055636 O.0F1: JMP 0:0CD1 - +ALL DONE 

9130 : SEARCHES - SMSK HAS THE MASK 
9131 : SNSK+2 HAS THE FWA 
9132 . SMSK+4 HAS ThE LWA 
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TYPE ERROR ROUTINE 

b.EFF: INC RI -SET EFFECTIVE SEARCH 
BR 0.WDS 

O.WSCH: CLR Ri ;SET WORD SEARCH 
0.WOS: TST R2 :CHECK FOR OBJECT FOUND 
O.ERRI: B&Q 0.ERR “ERROR IF NO OBJECT 

MOV O/MSK+2. Re >SET ORIGIN 
MOV O.MSK,RS “SET MASK 
COM RS AND COMPLEMENT IT 

O.WDS2: CMP R2,0.MSK+4 IS THE SEARCH ALL DONE? 
BHI 0.6CD YES 
MOV aR2, RO : GET OBJECT 
TST RI} :NO 
BNE O.EFF1 “BRANCH IF EFFECTIVE SEARCH 
MOV RO, -(SP) 
MOV RY'R3 sEXCLUSIVE OR 
BIC R4’RO : IS DONE 
BIC (SP)+,R3 IN A VERY 
BIS RO,R FANCY MANNER HERE 
BIC RS’ R3 aN RESULT WITH mask 

0.WOS3: BNE 0. WOS4 :RE-LOOP_IF_NO MATCH 
MOV R4 -(SP) : REGISTERS Be, R4, AND RS ARE SAFE 
JSR cS 6.CRLF TYPE <CR LF 
MOV RO RO ;GET READY 0 TYPE 
JSR 5,.CADV TYPE ADORESS 
MOV 87 RO : SLASH TO RO 
JSR S O:FTYP “TYPE IT 
MOV D2, RO ‘GET CONTENTS 
JSR S60: CAOV ; TYPE CONTENTS 
MOV ($P)+,R4 j RESTORE RY 

O.WOS4: TST (R2)+ INCREMENT TO NEXT CELL AND 
BR 0.WOS2 > RETURN 

O.EFF1: CMP RO. RY - IS (X)sk? 
BEQ 0.WOS3 “TYPE IF EQUAL 
MOV RO,R3 (X) TO R3 
ADO Re; R3 » (X) 4X 
INC R3 
INC R3 + (X) 4X42 
Crp R3, RY 1S (X)#X+2=K? 
BEQ 0.WOS3 ;BRANCH IF EQUAL 
BIC #177400, RO “WIPE OUT EXTRA. >JS BITS 
HOVE RO, RO ‘EXTEND SIGN 

ASL RO sMULTIPLY BY TWC 
INC RO ADD THO 
INC RO 
ADD R2,RO ADD PC 
CMP RO’ RY -1S THE RESULT A PROPER REL. BRANCH? 
BR 0.WDS3 

; PROCESS G - GO 

SEQ 0169 
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TYPE ERROR ROUTINE 
0.G0: CLRB  O.P “DISALLOW PROCEED 

ASR RY *CHECK LOW ORDER BIT 
BCS 0. ERR2 ERROR IF O00 NUMBER 
ASL RY *RESTORE WORD 
MOV R4,0.UPC -SET UP NEW PC 
MOVB = 80.STM.ST SET HIGH PRIORITY 
JSR S,O.RStT “RESTORE TELETYPE 

O.TBIT: CLR@ O-T CLEAR BOTH 
BIC #0.TBT,0.UST ;  T-BIT FLAGS 
MOV 30.AORI.O.UIN ;SAVE INSTRUCTION 
MOV O.TRTC,80.ADR1 :REPLACE WITH TRAP 

0.G02: MOV (SP)+, RO : RESTORE 
MOV (SP)+'R1 : RO 
MOV (SP)+;Re : THRU 
MOV (SP)+/R3 
MOV (SP)+,R4 ; 
MOV (SP)4/RS : 
MOV (SP)+,SP : SP 
MOV 0.UST)-(SP) * ND STATUS 
MOV 0. UPC - (SP) > AND PC 

LRTIT: RTT “CHANGED TO RTI FOR 11/20 AND /0S 0 

> PROCESS P - PROCEED 
: ONLY ALLOWED AFTER A BREAKPOINT 

6 .PROC: TSTB  0.P :CHECK LEGALITY OF PROCEED 
BEQ 0.ERRI *NOT LEGAL 
CLRB s«OO«wP ‘CLEAR PROCEED FLAG 
TST R2 WAS COUNT SPECIFIED? 
BEQ 0.PR1 *NO 
MOV R4,0.CT “YES, PUT AWAY COUNT 

O.PR1: MOVB  80.STM.ST *FORCE HIGH PRIORITY 
JSR S.0.RStT >RESTORE TTY 

0.c1: MOVB 980.STM,ST “SET HIGH PRIORITY 
INCB oO. *SET T-BIT FLAG 
BIS 80.TBT,O.UST | ;SET T-BIT 
BR 0.602 

: BREAKPOINT HANDLER 
: @ TRT BREAKPOINT CAUSES 0.BRK TO BE ENTERED, WHICH SAVES 
: VARIOUS OODS AND ENDS, FINDS OUT IF THE BREAKPOINT WAS LEGAL, 
: ND GIVES CONTROL TO tHE COMMAND DECODER 

8.BRK: MOV (SP)+,0.UPC ;PRIORITY IS 7 UPON ENTRY 
MOV (SP)+'0.uST ‘SAVE STATUS AND PC 

0.8K1: JSR 0,0.S¥R -SAVE VARIOUS REGISTERS 
TSTBOs«éO«.T “CHECK FOR T-BIT SET 

0. TBIT : JUMP IF SET 
MOV O:UIN,@0.ADR1 REMOVE BREAKPOINTS 
TSTB sO. PRI “CHECK IF PRIORITY 
BPL 0.BKe : IS QS SAME AS USER PGM 
MOVB  0.UST,RS ‘PICK UP USER UST IF SO 
BR 0.BK3 AND DON’T COMPUTE THE PRIORITY 

0.8K2: MOVB  0.PRI,RS OTHERWISE PICK UP ACTUAL PRIORITY 
ccc CLEAR CARRY 
RORB = RS -SHIFT LOW ORDER BITS 

SEQ 0170 
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TYPE ERROR ROUTINE 

RORB = RS ; INTO 
RORB  =-RS HIGH ORDER 
RORB sR POSITION 

0.BK3: MOVB  RS.ST :PUT THE STATUS AWAY WHERE IT BELONGS 
MOV 0.UPC,RS GET PC I POINTS TO THE TRT 
TST -(RS) “SUBTRACT TWO 
MOV RS,0.UPC “FROM THE USER'S PC 
CMP RS" 0. ADR] ; COMPARE WITH LIST 
BEQ 0.82 : SUMP IF FOUND 
JSR S,0.SVTT “SAVE TELETYPE STATUS 
ISR S'0.CRLF 
MOV #0. BD RY -ERROR, NOTHING FOUND 
MOV #0.8041.R3 
JSR 5,0. TYPE ;QUTPUT “BE” FOR BAD ENTRY 

BIC ¥0.TBT,O.UST  ;CLEAR OUT ANY POSSIBLE FAKE T-BIT 
BR 0.83 : AND CONTINUE 

0.B2: DEC 0.CT 
BGT 0:C1 ; JUMP IF REPEAT 
MOV #1.0.CT “RESET COUNT TO 1 
INCB OP -ALLOW PROCEED 
JSR 5,0.SVTT -SAVE TELETYPE STATUS, RY IS SAFE 
MOV #'B RO 
JSR S,0.FTYP TYPE “8” 
MOV 0: ADR1, RO GET ADDRESS OF BREAK 

0.83: JSR 5.0. CAOV TYPE ADDRESS 
CLR RS CLEAR CAD 
INP 0.DCD GO TO DECODER 

: SAVE REGISTERS RO-R& IN INTERNAL STACK 

b.SvR: MOV (SP)+. 0. XXX sP STER FROM STACK AND SAVE 
MOV PA tse iE eeh oFR oe oRecs 
MOV 80:USP. SP taey T0 INTERNAL Sia 
MOV RS, -(SP) ; SAVE 
MOV RY’ -(SP) j REGISTERS 
MOV R3,-( SP) al 
MOV Re; -(SP) : THRU 
MOV R1.-(SP) : S 
MOV 0. XXX) -(SP) -PUT SAVED REGISTER ON STACK 
TST -(SP)’ 
RTS RO 

: SAVE TELETYPE STATUS 

S.SVTT: MOVB  0.RCSR,O.CSRI  ;SAVE R c/SR 
MOVB  0.TCSR'0.CSR2 ;SAVE T C/SR 
CLRB  -O.RCSR “CLEAR ENABLE AND MAINTENANCE 
CLRB  -O.TCSR : BITS IN 80TH C/SR 
ISR 5,0. CRLF ‘TYPE <CR,LF> 

b.RSTT: 158 
T87B 

; RESTORE TELETYPE STATUS 

3: P.CRLF (CR.LF> BEFORE RESTORING 
“WAIT READY SN PRINTER 

>
 

SEQ 0171 
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TYPE ERROR ROUTINE 

BPL =H 
Be] RRP ROSIE RBABY LOOe IF NOT Busy 
STB O.RCSR iHALT READY 

4 
O.RSE1: MOVE  0.CSR1,0.RCSR  ; RESTORE 

HOVE Q.CSR2,0.TCSR | THE STATUS REGISTERS 

TYPE OUT CONTENTS OF WORD OR BYTE WITH ONE TRAILING SPACE 
WORD IS IN RO 

Q
e
 

w
e
 

a
e
 

w
e
 

-CADV: MOV R2,-(SP) -SAVE R2 
MOV #0; BUF+6,R4 ‘BUFFER START ADDRESS 
MOV #°0,-(SP3 “CONSTANT ASCII O 

0.SPC: MOV RO, Re : 
BIC 8197770,Re . OCTAL CHARACTER 
ADD asp, Re -CONVERT TO ASCIT 
MOVB =- Re, - (RY) ‘STORE IN BUFFER 
ASR RO “SHIFT THIS MESS 
ASR RO : RIGHT 
ASR RO : HREE WHOLE PLACES 
CHP RY #0.6UF+1 : DONE? 

ar 0 RO CET NAST IT 8 ; 
ee taps; BA | CONVERT TO ASCII 
MOVE =. RO, - (RY) “AND PUT’ IT AWAY 
MOV 80. BUF +6, R3 LWA 
ISR 5.0. TYPE ‘TYPE WHOLE STRING OF CHARACTERS 
nov (SP}+,Re “RESTORE Re 

GENERAL CHARACTER INPUT ROUTINE 
CHARACTER INPUT GOES TO RO 

C
e
c
 

e
s
w
c
e
s
 

.GET: TSTB  0.RCSR -WAIT FOR 
BPL oy INPUT FROM KEYBOARD 
MOVE  0.RDB,RO GET A CHARACTER 
JSR 5 0.FtYP “ECHO CHARACTER 
BIC #177600, RO -STRIP OFF PARITY FROM CHARACTER 
BEO 0.GET IGNORE NULLS 
CMPB)s840.. RO -CHECK FOR SPACES 
BEQ 0.GET IGNORE NULLS 
CNPB ig’ RO ‘CHECK FOR SEMI-COLON 
BEQ 0.06 IGNORE THEM IF FOUND 

GENERAL CHARACTER OUTPUT ROUTINE 
RODRESS OF FIRST BYTE IN R4Y, 
ADDRESS OF LAST BYTE IN R3, (RI) (RY) 

TYPE: CMP R3,R4 :CHECK FOR COMPLETION 
BLO 0. TYP : EXIT WHEN DONE 
MOVB  (R4)+.RO “GET A CHARACTER 
JSR S,0.FtYP : TYPE ONE CHARACTER 
BR 0: TYPE “LOOP UNTIL DONE 

Ce
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SEQ 0172 
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TYPE ERROR ROUTINE 

6. 
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b. 

S 
.TYP1: RTS RS 

C 
T 

; TYPE ONLY ONE CHARACTER (CONTAINED IN RO) 

FTYP: TSTB 0.TCSR ;CHECK STATUS 
BPL 74 :WAIT UNTIL READY 
MOVB RO,0.TOB TYPE ONE CHARACTER 
cure RO, a84S iS CHAR TO BE FILLED? 

MOVB  9844.-(SP) “YES, INIT THE COUNT 
.TyPe: TSTB  0.TCSR 

BPL 0. TYP2 
cue 6: T0B GENERATE NULL FILLER 

C asp 
BGT 0. TYP2 
TST (SP)+ POP STACK 

CLOSE WORD OR BYTE AND EXIT 
UPON ENTERING, Re HAS NUMERTC FLAG, RY HAS CONTENTS 

. TCLS: a RS ;GET LOW ORDER BIT 
Be g.T¢ ; JUMP IF ALREADY CLOSED 

TST Re ;IF NO NUMBER WAS TYPED THERE IS 
BEQ 0.CLS1 =NO CHANGE TO THE OPEN CELL 
MOV RY, JRS :STORE WORD 

LS1: RTS PC 
.1C: TST - (SP) ;POP EXTRA CELL FROM STACK 

JMP 0.ERR “AND SCREAM BLOODY MURDER 

O.CRLF - TYPE <CR,LF> 
O.CRLS - TYPE <CRILF># 

-CRLF: MOV #80.CR+1,R3 sLWA <CR,LF> 
BR 0.CRS 

-CRLS: MOV #0.CR+2.R3 sLWA <CR,LF># 
“CRS: HOV #0.CR,R4 -F 

JSR 5.0. TYPE > TYPE SOMETHING 
RTS 13 

.XXX: WORD 0 ; TEMPORARY STORAGE 
iT: “BYTE O : T-BIT FLAG 
“P: ‘BYTE ; PROCEED FLAG = O IF PROCEED NOT ALLOWED 

= | IF PROCEED ALLOWED 
.CSRI: .BYTE O ‘save CELL - R cisr 
‘CSR2: .BYTE C -SAVE CELL - T C/SR 

EVEN 
.80: .WORD “BE 

-CR: -BYTE O15 ; (CR> 
“BYTE O12 »  <LF> 
-BYTE ‘# ; 

LGCH: .BYTE °/ a, 
“BYTE O15 : CARRIAGE RETURN 

SEQ 0173 
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O.CLGT = 

6.1L:  .BYTE 

6. TRTC: TRT 

G14 
31-JAN-77 18:30 PAGE 174 

TYPE ERROR ROLTINE 

’§ ; § 
’G ; G 
Ole ; «LP 
%e ; e 

'¢ ; ¢ 
‘0 ; 0 
"Wd ; W 
’E ; £€ 
) . 3) 

’ ; Pp 

-0.LGCH 

‘) ;D0 
’P sNOT 
’™ ; CHANGE 
0 ; THE 
0 : ORDER 
’ ; HERE 
-0.TL 

+6 

; TABLE LENGTH 

P
n
 
f
w
 

36 CHAR. BUFFER WITH 

TRAILING BLANK 

; TRACE TRAP PROTOTYPE 

THE ORDER OF THE FOLLOWING ENTRIES IS CRITICAL 

0.URO: 

O
N
O
O
N
O
O
V
O
O
O
O
O
O
O
 

' 

BREAK POINT LISTS, ADR1 = ADDRESS OF BREAKPOINT,CT = COUNT, 

0.00T-40 
; USER RO 

; R3 

“USER SP 
USER PC 
i UBER ST 
O07 PRIORITY 
; MASK 
LOW LIMIT 
“HIGH LIMIT 

; UIN = CONTENTS 

SEQ 0174 
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CROSS REFERENCE TABLE -- USER SYMBOLS 

18878 

6573 66158 

66168 

$327 S354 

6099 

SEG 0175 
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OZR6JD.P11 28-JAN-77 11:08 CROSS REFERENCE TABLE -- USER SYMBOLS 

BAOTMO 030740 3098 61SS8 
BAT = 000020 11348 = = 4271 4321 4375 4407 447 | 4S63 4623 

Bu? = OOM iets 
pita = Banoo! 10638 =1117 1149 1168 2061 3136 4Y46S 4555 
BITOO = OO0001 10538 1063 
BITO1 = Q0000e 10Se8 1062 
BITGe = OOO00Y 10518 1061 
BITO3 = 000010 10S0e 1060 
BITOY = 000020 10498 1059 
BITOS = OOO04O 10488 §=©1058 
81T06 = 000100 10478 ©1057 
BITO? = O00e00 10468 1056 
BITOB = OOOYOO 104S8 1055 6327 
BITO9 = 001000 1044e 1054 6335S 6403 

SITIO = loge tiBe rit 115 ll 1 1249 1 = 002000 Iti = Bowoe ieee 1158 tia? | teat? 1788 Bho 1886 
BIT1l2 = 010000 10418 = 1124 1142 1161 1193 1207 le2l 1234 
BIT13 = OeQ000 10408 1125 1143 1162 1178 1194 1208 leee 
BIT14 = 040000 10398 1126 1144 1163 1179 1198 1209 lee3 
B1T1S = 100000 10388 1127 1128 1145 1164 1180 1196 1266 
BITe = OOO004 10618 1151 1170 2063 
BIT3 = QO0010 10608 1133 11Se2 1171 
BITY = 000020 10898 8 =1134 11S3 1172 1185 1213 1240 
BITS = pnoons 10588 1135 11S4 1173 1186 1200 1214 lee? 
BIT6 = 100 10S7# 1118 1136 1iSS 1174 1187 1201 1215 
BIT7 = QO0e0C 10S68 1119 1137 1156 1175 1188 1s0¢ 1518 
BIT8 = OQOOYOO 10SS8 1120 1138 11$7 1176 1189 120 lel? 
BITS = 001000 10S4a = 1121 1139 1158 1190 1204 1218 1231 
BPTVEC= 000014 10708 

= 000200 11568 4282 4492 4746 
BOERR COIs 19808 Y149% 8 4154# de38 4686 4779 4863 

19908 64102 4151 41 S809 5909 
BSEes neat 13318 4161 3813 $913 307 3315 3333 — 

J we BYPCER 081280 S030 3idvx cts 3eaax 8485 
001402 19178 §=64236% 470S*# 5782 788 5790 5836 

ccLR {00000 112g8 70 70 747 3763 = 8 _~ abe" HSS BEB Seg EG EENP cur Ete? 
CCSP 3$27 3680 3629 3905 4000 4219 4683 So4e 
CCYL 001370 19le8 
COT = llees 
CERR = 100000 1le78 3193 3293 39312 4114 4191 4254 4279 

4633 4722 4744 4807 4895 4954 5497 5593 
CFMT = 010000 11248 9 
CHKFLG 001552 19848 S391% S473 S476 5480 

025144 3549 74 4046 4126 4306 4349 4396 
4913 4972 53918 

CKCERR 025676 5257 S261 S272 5277 54958 
CKSWR = 104407 6312 6376 6402 72778 
CLEAR = O0000S 110S# 6122 
CLKOF 030160 59768 
CLKON 4 53548 

4736 

4617 

124 1838 
1248 
1238 
1236 
$811 

1241 
1228 
lee9 
1230 
1245 

3341 

3778 
6102 
508e 

4331 

4435 

4797 

4791 

6380 
1247 

1249 
1250 

le4e 
1243 
le4t4 

3345 

3873 
6120 
60348 

4384 

4592 

4884 

4876 

634e 

6387 
1263 

3126 

$3818 

3321 

6043 

4417 

4651 

4o44 

4938 

5815 

3951 

4480 

4757 

SEQ 0176 

6005 

6313 

4059 
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OZR6JD.P11 28-JAN-77 11:05 CROSS REFERENCE TABLE -- USER SYMBOLS 

CLRFLG O2e4064 2967 §1338 
COE = =: 001000 11588 
COUNT 001406 139218 S966#  S968# 

= 000015 9788 6484 6434 7289 7234 7299 7304 7314 7323 7330 7338 7343 7348 
7382 7358 7364 7370 7377 7382 7389 7398 7403 7408 7412 7417 7421 
7427 7429 7434 7439 7443 7445 7449 7454 7459 7464 7470 7479 7483 
at ¥4 74 Pee 7507 7516 7518 75e4 7533 7542 7553 7564 7570 7577 

7605 7614 7622 7627 7632 7639 7647 76SS 7660 7670 
? 7687 7 7707 771 772 77 7739 7746 7755 7767 7775 

ae 30 5383 733g 780S 781 762 5a 7835 7841 7849 7853 7862 
7868 7875 7880 7884 7887 7895 7902 7909 7927 793S B2ee2 Be4e 8279 

CRLF = 000200 9798 8696455 6494 
CTO = 11238 i 
CYL 001442 19388 
CYLADO 001400 13ibe 4052 S632e# S633% S634#  5635# S636% S637# S6SS# S656# S657# S&S8*  SéES9# 

CYLDIF 001376 191Se S616* 5S618% S619* S620% S6el%  S62e# S623 S62eS* S642 S643 S644% S64S+ 
Sb46# S647*# S648 S6S0# S711 S715 $718 

DATAO 001Se4 19718 4270 4320 4323 4406 4409 4467 456¢ 4619 4793 4883 4940 
DATRO! O01Seb 1972e8 
DATAL 001530 19738 4374 4470 4557 4622 4735 4736 4878 4943 
OCK = 100000 11648 
DCLO = 000020 11728 
DCPAR = 020000 112S8 
DOISP = 177570 98S# 861797 2933 
DOPCH 005520 20708 3013#% 3201 3388 
DOT = OOOY4OC 11768 
DOUMP 005516 e0698 e980#% $133 
OF 1 OS4406 alll 2117 2123 2129 2134 2140 2146 21Se 2258 2321 2366 86988 
DF 10 OS4#512 2157 elbe 2167 217e 2177 2182 2187 2192 2197 eeCe eele 2233 2eS3 

2278 264 2290 2300 2315 2346 2371 2386 2411 244] 2466 2471 
2476 2481 e486 2491 2496 2501 2506 e511 2516 eSel 2526 2531 es41 
2561 sped 2601 2606 e611 2616 2bel e626 2631 2636 2641 
ceie cf 3 cosh i gbb6 cert 2701 2726 2731 2746 e751 2756 2781 

| 
DF 12 054532 ll e816 87468 
DF 1S OS4S55 2736 e741 2761 2766 2876 87588 
DF 17 0S4576 2706 e716 87688 
OF 20 OS4622 2326 87788 
OF 21 OS4646 2207 e222 2ee7 2238 2243 2248 2263 2268 2273 2305 2310 2331 2336 

e341 2351 2356 2361 2376 2381 2391 2396 2401 2406 e421 2426 2431 
2436 oe eS46 ess! 2556 2681 2686 2691 2696 2776 2826 2831 2836 

DF 22 0S470e 2676 B804s 
OF 23 0S4736 88198 
OF 3 OS44ee2 81 2591 87068 
DFY Os e586 25% 87178 
OFS 0S4472 e771 87288 
OF 7 O0S4476 2791 87318 
DH1 OS0646 2109 2115 elel 2127 2132 2138 2144 2150 2eS6 2319 e364 2789 83338 

8708 8719 8739 8750 8760 8772 8780 8791 8806 8821 
DH11 051143 2384 2389 2394 2399 2404 83678 
DH1e 051217 2409 83758 
DH13 051247 2439 83808 
DH1S 051333 2469 2664 83898 
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IAGNOSTIC PART 3 MACY11 27(1006) _31-JAN-77 18:30 PAGE 179 SEQ 0178 
-77 11:05 CROSS REFERENCE TABLE -- USER SYMBOLS 

e464 2489 ten 83938 

2188 2130 2cB1 2287 2293 84038 

w
o
 

8 Saea 8712 8723 8733 8741 8752 8762 8774 8784 8799 8814 8829 
2514 4118 
2210 2519 84168 
2644 2659 4208 
2Se9 B4eSs 
e 2564 2569 e799 84308 3e4 
216S 2170 2195 22eS 2236 2339 2349 2869 2874 BYI48 
2155 2160 2205 2220 2276 2313 2329 2334 2369 84358 
2574 BY44s 
2559 84498 
83438 8702 8714 8725 8735 8743 8754 8764 8776 8786 8801 8816 8831 
2724 e734 2739 84S4s 

2175 2180 2200 2241 2246 2354 2359 84648 

2604 
2759 2764 e824 2829 2834 2839 84888 
2251 e419 2424 2429 2434 83508 
2819 84938 
2704 84978 
85048 8770 
2669 2674 2679 2684 2689 2694 2729 eSies 
2699 85188 
2479 85258 
eS04 
ecb eebb 2271 2774 83578 
2524 e534 es44 es49 eSS4 2579 2794 85378 
85448 8782 
2474 2494 2439 8S488 
2esbY4 eSSé8 
85658 8710 
85728 8721 

rae a] gss0s 
2464 e744 85878 
2749 85928 
2769 8S388 
e779 2784 86018 

| a7 33 g808 8823 
$s 679 le 8827 

B6il8 8795S 8810 8825 
86158 8748 
e714 86238 
eee 2303 2308 2374 2379 83618 

17978 2933% 2941% 6357%  6379% 
12e7Se 2941 
114S8 
062 53728 $375 

11868 
20898 3046%  3055# 
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VE DIAGNOSTIC PART 3 MACY11 27(1006) 31-JAN-77 18:30 PAGE 180 SEQ 0179 

Pil 28-JAN-77 11:05 CROSS REFERENCE TABLE -- USER SYMBOLS 

001S32 19748 
001534 19758 

= 000001 11688 3230 3323 
= 000200 11758 

00SS26 20738 8 3131% 3138% 3155 3177% 3203% 3220 3311% 3377 S002 S035 S188 
005530 20788 3028 3133 3179 3279 $171 
005532 20798 
00SS34 2080s 
00S$.36 20818 
00SS40 20828 
o0SS4e 20838 
OOsS44 e0stes 
OOSS46 208Ss 
OO0040 11738 
000010 11S28 
000C07 11328 =631% 3296 
001362 19068 3028# 3382 3392# 
040000 11798 
177570 Se4a 861796 2932 
010000 11618 
000040 11548 
0S3764 2110 2116 2lee 2128 2133 2139 2145 2151 2156 2161 2166 2171 2176 

2181 2186 2191 2196 2201 eel) ee3e 2eS2 2eS7 277 2283 289 e234 
2314 2320 2345 2365 370 2410 2440 2465 2470 2475 2480 
2490 2498 2500 2510 2515 2520 Ses 2530 2540 2560 e565 
2575 2600 2605 2610 2615 2620 2625 2630 2635 2640 2645 2650 
2660 2665 2670 2700 2705 e715 2725 2730 2735 2740 2745 2750 
oreo 2765 2780 2785 2790 2795 2810 2861S 2870 

054142 eee) 2226 2237 ecte 2cd7 2ebe 2267 2272 2304 2309 2330 2335 
2350 2355 2360 2375 2380 2390 2395 2400 2405 24e0 2425 2430 
33 2S4S e550 eSsS 2680 2685 2690 2695 2775 2835 

222 86718 
0S4312 
OS4024 2s8S 2590 2595 86438 
0S407e 86518 

86528 
He 4820 4826 4847 
3546 35971 3625 4043 4120 4300 4343 4393 4429 4586 4645 4751 

3540 3625 4043 4120 4300 4343 4393 4429 4586 4645 4751 4827 

3544 3569 3623 4041 4118 4298 4341 4391 4427 4584 4643 4749 

3623 3937 4041 4118 4298 4341 4391 44e7 4584 4643 4749 4905 

040000 3689 4041 4391 4825 
000200 4036 4042 4392 4826 

2299 
248S 

e655 
2755 
2875 

2340 
2435 
2840 
2675 
86838 

2325 
lecbs 
121Se 
4827 4907 

000400 isis 3S46 3971 3591 3625 4043 4120 4300 4343 4393 4429 4586 464S 

12038 
12168 
4907 
12008 
4825 
le0es 
4964 
12358 
12098 
1229% 
1e04s 
12198 
12438 



UNIBUS RK& DRI 
OZR6JD.P11 

D.HOHM= O00040 
0. IDRE= OO0040 
O.LIMD= Oe0000 
D.LOAD= 010000 
D.MHD = O00400 
D.NMOV= 010000 
O.NXF = O00400 
D.OFF = O0e000 
D.PAR = 001000 
D.PIP = Qe0000 
D.PLO = 004000 
D.REV = OO4000 
D.RTZ_ = O20000 
D.SECT= O000e0 
D.SKI = Q02000 
D.SPIN= 010000 

0.SPLS= 010000 
D.SPOK= 001000 
D.SSP = 000020 

D.SUNS= 040000 
O0.TIB = O0e000 
O.UNLD= 040000 
D.UNS = 040000 
D.vV = 000100 

D.WCUR= QOOO4O 
D.'4GAT= 000100 
D.WLE = OO4000 
D.WRL = OO4000 
D.XERR= 001000 
ECCW = Qe0000 
ECH = 000100 
EMTVEC= 000030 
EM1 O44241 
emo gieols 

Pus Guia 
EM13 O4S20e 
EM14 045224 
EMIS O4S2S1 
EM16 045303 
EM17 045330 
EM18 045351 
EM19 045372 
EMe 044315 
EMCO O4S41 
EM21 045434 
EM2e O4S4S6 
EMe3 045517 
EMOY 045547 
EMS 045605 
EMC 045653 : & 

z 
R
e
p
s
 de 

mu
 

~w
 

C__PART 3 

3546 

$755 

3571 

4042 

3605 
4305 

4043 
4043 

3472 
4298 

4392 
4230 

2917% 

2174 

2493 

23e8 
2240 
2348 

2e45 
e199 

80328 

2573 

MACY11 27(1006) 
CROSS REFERENCE TABLE -- USER SYMBOLS 

$737 

3623 
4o64 
4120 
4120 

3544 
4341 

4500 
4369 

2184 

2568 

2338 
2307 
2358 

2270 
2209 

80568 

M14 
S1-JAN-77 18:30 PAGE 181 

3978 
6083 

4300 
4300 

3569 
4391 

4391 

4118 

4393 
4393 

3642 
4584 

4691 

2518 

4298 

4429 
4429 

3761 
4643 

4699 

2538 

4341 

4586 
4586 

3800 
4749 

2563 

2678 
2773 
2688 

2693 
80238 

4391 

4O4S 
4645S 

3346 
4825 

2613 

4427 

4751 
4751 

3358 
4859 

2643 

8011s 
80148 
80178 

80208 

SEQ 0180 

4643 

2758 



UNIBUS RK& DRIVE DIAGNOSTIC PART 3 
OZROJD.P11 

aog
g 

: 

c
a
e
 

EM32 
EM33 
EMS4 
EMS 
EN37 
EMY 
E42 
EM43 
EMYY 
EMYS 
EMG 046513 
EMH? 
EMYe O4663e 
EM49 O4667e 
EMS O44S34 
EMSO 046726 
EMS1 046770 
EMSe 047043 
EMS3 047070 
EMSY 047120 
EMSS 047170 
EMS& 047223 
EMS7 047267 
EMSS 047315 
EMS9 047345 
EMG O44S55 
EM61 047366 
EM63 047414 
EMGY 047435 
EMG7 047562 
EMGS 047603 
pre rede 

EN70 Biraag 
EN71 0S0035 

ee Eva eat 
EM7S 050330 
EN76 OSO404 
EMS O44665 

Ene BeneNG 
EMS O44741 
ENS3 050603 
ENORV 023416 
ERRVEC= 000004 

ESEC 001420 
E.RO 005476 ’ 

28-JAN-77 11:05 

yor
men

gic
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po
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a3 

MACY11 27(1006) 

81148 

81288 

73438 
81538 
2588 

2793 

82328 

2814 

4599 
2931% 
6321% 

3569% 
4964# 

2593 

81958 

82498 

4658 
eS94ex 
6324% 

3623% 
$395% 

N14 
31-JAN-77 18:30 PAGE 182 

CROSS REFERENCE TABLE -- USER SYMBOLS 

61598 

4979 
295 1% 

4118% 
S404 

49858 
2964#- 

429% 
S433 

8930 

434 1% 
8660 

4391 % 
6671 

44O7# 
8683 

4S84% 4643% 

SEQ 0181 

3907 
2965% 3031%  3035#  304e# 30808 30968 

4749t 



UNIBUS RK& ORI 
OZR6ID.P11 
E.al  oosso2 
E.A2 005506 
E.AI oossie 
E.80  ooss00 
E.81  OOSS04 
E.B2 005510 
.B3 OOSS14 

FATT! 024736 
FATT2  eS03e 
FCYL. 027102 

027172 
FHOTAB 027314 
FLGTST S2e7544 
FLOAD 027246 
FNTE = OO0020 
FMTI 001520 
FORM 
FORMAT ODISi6 
FRCYL 001364 
FRDY 22 

FROY1 24476 
FSECI7 Oe7012 
FTITLE 001360. 
GBA 04324 
GORVS de4164 
GETSP 

GINT 024352 
GNS = SERERE 

GO. = goog! 
GSTAT Oe576C 

GSTAT! 26022 
GTSWR = 104406 
HASOF  OOSH>4 
HBAs OSHI4 
HCS1 O05406 

HCS2  OOSHI0 
HOA = OOSH16 
HOB 005430 
HOC 005425 
HOS 00S4a0 

VE 
28- 

TRGNOSTIC PART 3 

3571% 
4966% 
430% 

MACY11 27(1006) 
CROSS REFERENCE TABLE -- USER SYMBOLS 

B1S 
31-JAN-77 18:30 PAGE 183 

4Q43# 
S406 
443l# 

40428 
S416# 
4YO44S 
S420# 
44 32% 

4433% 

3463 3494 3639 
4251 4276 4328 
4951 SeSee S2SS 

3613 3700 3717 
445 1 4487 4506 

7273 7275 7277 

3618 3684 3694 
4222 4229 4253 
4721 4743 4806 
S631 5736 S754 

8657 8667 8673 
8667 8679 869e 
4191 4eS4 4279 
4954 Se84s S497 

3319 3321 3325 
8637 8645 86S4 
Ses8x 5941 8640 

8657 8667 8679 
BEY4S 8654 8664 

4429% 
8683 
4968% 

44O8% 

44 30% 

4969# 

4970# 

4586% 

$397% 

4S8S% 

4S87% 

S42e 

S426 

4645 

S410 

444% 

446% 

S424s 

S428% 

378e 
4571 
6108 

3855 
4842 

7281 

3636 
4383 
$339 

4480 
8637 

4576 

8679 

SEQ 0182 

47518. 

S412% 

4750% 

47528 

6671 

8683 



UNIBUS RK& DRIVE 
DZR6JO.P11 28- 

HOTAB. OO01SS4 
HOWD 001540 
HO1 Boalt 
HEAD 001510 

HEADA 1Sle 
HER Basu 
HAR 1 00S432 
HMR2 005434 

HMR3 00S436 

HOLD Oe+SS6 
HPAT O0S‘+#4e 
HPEND 005374 
HPOS OOS440 
HT = 000011 
HVRC = QOOO0 
HC ooS4ile 
HZ 001404 
H.A0 O0S4S6 
H.Al O0S462 
H.A2 O0S466 
H.A3 00S47e2 
H. BO 005460 
H.Bl OOS464 
H.Be 005470 
H. 83 00S474 
IORE = Q0e000 
Ie = 000100 
ILF_ = = QOO00!1 
INTER 031070 
IOTVEC= 000020 
IR = 000100 
LCLKF 005550 
LCVeC 001350 
LF = 00001e 

LIMERR 001544 
LKS 001346 
LPCNT 001466 
LPTIM 001470 
MCLK = QOO400 
MOS. = 001000 
MOSERR 001546 
MEMBAS= 172100 
MEMERR 031026 

IC PART 3 
1:08 

19668 “242 
19788 
19668 S77ex 
19648 4237 
577e S841 
19658 # 
eOeis 4 
ec0es! 5293% 
e0e6s8 8 3195 
3761 3800 
4691 4699 
6083 6113 
e0e7# 3685 
$555 SSES 
S2eS6 S260 
20298 S297% 
19988 HMebt 
e0e8e S2Sbs 
9768 6453 

11578 
20178  S2Bbb# 
19198 S968 
20398 5433 
eO4ls S4#S3 
20438 SSS4# 
ecO4Se  SS44# 
eON0s S443 
eO4ee S463 
eO44s 8 86$555# 
e046s SS4S% 
11598 
11188 
11498 
S239 61998 
10718 2914% 
11368 
e0878 3033% 
189S¢ 3034 
9778 6488 

7352 7358 
7427 74e9 
7489 7494 
7586 7532 
7675 7680 
7780 776? 
7868 7675 
8292 8307 
19818 
186938 3032 
19508 
19518 
11898 
11398 3226 
19828 
18998 2953 
2956 61858 

MACY11 27( 1006) 

4711 $770 

S978 

S064 

C15 
31-JAN-77 18:30 PAGE 184 

CROSS REFERENCE TABLE -- USER SYMBOLS 

5510 

4714 

8676 

3608 
4223 
5573 

S271 
8676 

4727 % 

3642 
4369 
$737 

S295# 

SEQ 0183 

4728 

3689 
4453 
S755 

SS4S 
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RR 
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OSTIC PART 3 
11:0S 

29508 
18988 29S6# 
11908 
11848 
11918 
11888 
S147 72896 
3130 3176 
4513 4518 
6232 74218 
74278 
3055 74298 
S381 74398 
3246 3393 
3420 744S8 
417] 74498 
3678 74548 
3827 74598 
2981 73708 
3902 74648 
3998 74708 
4217 74798 
4680 74838 
3379 74898 
S040 74948 
3980 6085 
2996 73778 
3538 7507 & 
3742 6042 
3585 75188 
3559 r} 
3560 
3599 75428 
3610 75538 
3531 
4004 4226 

3719 75708 
3720 3793 
2398 73828 
3802 75928 
3832 76058 
3842 76148 
3853 76228 
3862 76278 
3877 76328 
3530 76398 
3907 4776 
3000 73898 
3929 4812 
4003 76608 
3826 3679 
4225 44S 
4363 4457 
3721 3787 
4153 77168 
4777 77398 

29S7% 

74178 
4523 

74438 

76478 

4840 

3828 
4485 
76978 
77078 

MACY11_ 27( 1008) 
CROSS REFERENCE TABLE -- USER SYMBOLS 

4528 

75168 

3586 
4450 

75868 

76558 

3903 
4504 

31-JAN-77 

7887 & 

3601 
4486 

3999 
4694 

D15 
18:30 PAGE 18S 

3639 3716 3807 
4505 4695 4781 

4218 4681 5041 
76878 

3833 
S046 

76758 

3843 
S053 

3854 
75648 

3863 

SEQ 0184 

3878 



E15 
UNIBUS RK& DRIVE DIAGNOSTIC PART 3 MACY11 27(1006) 31-JAN-77 18:30 PAGE 186 SEQ 0198S 
DZR&JD.P11 28-JAN-77 11:05 CROSS REFERENCE TABLE -- USER SYMBOLS 

MSGS8. «O44 1 SOWS) = s «77468 
mSGS9 - O4N2SS3 S0S2 is 77SS8 
MSGS 035713 6204 73988 
MSG6O 2656 S080 678 
MSG51 042766 S072 2Sss« 77808 
MSG52 40043034 77878 
MSG63 «043130 S081 #77988 
feces 043323 3334 ' 3609 78208 

Rates | Paaue 26h 7BSGe 
MSG59 3506 3%1l2 3931 4813 4e4l 7B418 
MSG7. 036747 3015 74038 

Mecrl SET Bu gag, 
MSG7e 0 043674 4312 = 4435S) YH 4598 «64657-4919. ss«4#978)~—s 78'B28 
MSG74 043730 6075 78688 
MSG7S 043776 6077 = 78758 
MSG76 044033 6136 78808 
MSG77.- O440SS 6141 78848 
MSG8. 037004 3525 74088 
mSG9 037030 3698 «= 74128 
MSP = 000100 11878 
MULT6 027730 S861 Seese 
M.ALGN= O40000 12638 
M.CADD= 017760 lebes 5633 S656 
4.COIF= 017760 125Se S618 S643 
M.OPIO O3l2l2 62478 
M.DP4O 031250 62588 6280 
M.OP41 031304 6263 62718 
M.0P42 031314 6269 «62758 
M.0P44 031346 6282 62888 
M.0PSO 031360 6256 62938 
M.ORV = 000007 12548 ' 
M.HEAD= 007000 1e6Ss S576 
M.ID = 000003 12618 
M.OFST= 017760 12568 
M.PAR = 100000 leb68 6007 
N. SECTS 000760 Lebye S605 S666 

NED = Bt 0000 1142¢@ 3232 324% 3325 332e8 #3710 £3754 + «®#£$3785 #3837 #3849 3857 3869 3875 
3923 5506 

NEM = OO4000 11418 ’ 
NUORV 012302 3157 3258 33598 S004 
NXF = OOO004 11518 
OFFERR 001S06 19618 
OFFSET= 000015 11098 
OFST = QOO004 11708 

or! = 000e90 1160 e 
0.AOR1 055334 89664 9017% 9003 9198 9199% 9237% 9252 9269 94608 
0.BACK 056060 9066 91078 
0.80 057352 9256 9257 94058 
0.BKPT OSSS65 Soles 9070 
0.BK1 89%0 92348 
0.8K2 O56554 9239-9428 
0.8K3 056572 924} 9o48# 



F1S 
UNTBUS RK& DRIVE DIAGNOSTIC PART 3 MACY11 27(1006) 31-JAN-77 18:30 PAGE 187 SEQ 0186 
OZRSJD.Pii 28-JAN-77 11:05 CROSS REFERENCE TABLE -- USER SYMBOLS 

0.BRK 056510 8977 92328 
0.8 OS7401 9314 9323 3328 94338 

coe 6 Ot Be 
0.CADV 057064 9083 9100 9123 9127 9161 9165 9270 93138 
0.4@ 065702 9039 9041 30498 
0.CLGT= 000014 30$3 34238 
0.€1S1 0$7310 9381 93838 
0.cR 9390 9392 9393 94078 
O.CRET OS58014 9061 9090 # 
0.CRF 057320 3038 9159 9eSS 93294 9299 93908 
0.CRLS 057326 3034 93928 
0.CRS 057332 9391 93938 
0.CSR1 0S73S0 9290# 9306 S4018 
0.CSRe 057351 9291# 9307 9402 8 
Q.CT 0S5336 9219% Sebe# Seb4# 94618 
0.C1 OS6466 Seees 9263 
0.DCO O0S563e 9019 3024 90348  909e 9147 9272 
0.0C01 055636 390358 9084 9128 
O.EFF  OS6142 3069 91388 
O.EFF1 OS6260 9150 91698 
Q. OS5346 89578 
O.ERR 055616 9015 90318 9054 3070 9142 9385 
QO.ERR] 056152 91428 9215 
Q. 055772 90808 9114 9191 
Q.FTYP OS7e26 3033 9102 9117 9163 9268 9339 9355 93608 
Q.G@ET 057150 8383 9037 93368 9341 9343 9345 : 
0.G0 056324 3063 91898 
0.G0e OS640e 92008 9225 
Q.LG = QOOO0E 8387 94318 
Q0.LGCH 057357 3059 Sills 9423 
0.LGOR 055732 3057 90608 907e 
Q0.LG@. = 000030 30728 
0.LGL1 055704 30S08 93055 
0.LG@l2 055724 3051 90S68 
0. 055326 9143 9144 9146 94S38 
0.00T  OS5342 1283 essSe 8 =6S944e 
0.OFST 056070 3067 91138 
0.0F1 056136 9126 91288 
0.0P1 056025 9064 9096 8 
0.0P2 056034 3008 90988 9109 
0.ORPC 0SS5540 90008 9065 
0.P 057347 8975*# 9189% 9214 9216# 9265# 93998 
O.PRI OSS324 8967 3238 9242 94528 
O.PROC OS6432 3071 92148 
O.PRi OS6454 9218 See08 
O.RALL 055606 8978 9013 90238 
O.RCSR= 177560 83428 9290 9292ex 9302 9304 9306 9336 
0.ROB_= 17756e 89418 9338 
Q.REGT 055470 89838 
O.RSE1 057046 9303 9306 8 
0.RSP 8986S 
O.RST_ O5S404 8956 89658 
O.RSTT 057016 9195 S221 92998 
O.RST1 OSS434 8964 89728 
O.RTIT OS6430 8974% 9209s 



UNIBUS RK& DRIVE DIAGNOSTIC PART 3 
DZR6JD.P1) 28-JAN-77 11:05 

0.SCAN OS564e 8394 
0.SP OS5532 8386 
0.SPC 057076 93168 
0.SP1 QS5520 89918 
0.STM = 000340 89318 
O.STRT 055372 89SS 
Q0.SVR_ 056726 8965 
O.SVTT OS8764 92S4 
0.T 057346 9196# 
O.TBIT QS&3S4 91968 
0.7BT = 000020 89328 
0.1C 0S731e 9378 
0.TCLS OS7e74 3000 
0.TCSR= 177564 BI448 
0.108 = 177566 839438 
0.7L 057373 8984 
Q.TRTC OS7410 9023 
0.TVEC= 000014 89308 
QO.TYPE OS7el2 9258 
O.TYP] OS727e 9353 
Q0.TYPe 0S7eSe 93668 
O.UIN QS5340 8965 
0.UPC 055320 89S9# 
0.URO 055302 8392 
Q.USP 055316 8963% 
0.UST OSS32e 8957# 
0.WOS_ 0565150 9139 
0.WOSe 056166 91468 
0.WOS3 OS6216 91578 
0.WOS4 056254 9157 
0.WRD  05576e 3060 
0.WROA 056006 9077 
O.WROL 065770 30798 
O.WSCH OS6146 9068 
0.XXX 057344 9276# 
0.45 OSS446 8973 
PACK = 11048 
PARAM 001356 19038 
PARSRT 010050 1280 
PAT = 000020 11858 
PCA = 004000 11928 
PCD = 010000 11938 
PCLKF 005552 2088s 
PCVEC 001352 18968 
PCYL 00137e 19138 
PFSRT O12440 34038 
PGE = 002000 11408 
PIP = Q20000 11788 
PIRQ = 177772 9838 
PI = 000240 10778 
PKRB 001344 18928 
PKS 001340 18908 
PKSB 001342 18918 
PPTP 005524 20728 
PRGSRT 010064 2881 
PRO = 000000 10C0s 

MACY11_ 27( 1006) 

9048 

3044% 
3045 

3043 

5198 
3075 

9220 

93988 

9260 

9107 
9300 

942S8 

8977% 
9356 

946e8 
9232% 

94498 
92e4s 

9185 

3765 
2393 

5955 

5960# 

G15 
31-JAN-77 18:30 PAGE 188 
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922e 

93778 
9307% 

9431 

9394 

9249 

9233# 

3953 

5976 

S980# 

9360 

925 1% 

9240 

4061 

9366 

94S08 

9260% 

4@s4 

94Si8 

SEQ 0187 



H15 
UNIBUS RK& DRIVE DIAGNOSTIC PART 3 MACY11 27(1006) 31-JAN-77 18:30 AGE 189 SEQ 0188 
OZR6J0.P11 28-JAN-77 11:05 CROSS REFERENCE TABLE -- USER SYMBOLS 

PR1 = QOO04O 10018 
PRe = 000100 10028 
PR3 = QO0140 10038 
PRY = 000200 10048 
PRS = Q00240 100Se 1889 
PR& = 000300 10068 3048 
PR7 = 900340 1007@ 295) 29S7 6229 6230 
PS = 177776 9808 981 
PSEC 001416 19268 
PSH = «177776 9818 
PWRVEC= O00024 10728 e9e0% e921% 6219% 622e8%  6229% 

YLA 026670 S478 S6SS8 . 
RCYLD 026616 S475 S64e8 “ 
ROCHR = 104410 6035 60S2 6896 727988 fon, 
ROCYLA O26S546 56308 ~ 
ROCYLD Oeb462 S614e $710 S714 $717 
RDOATA= 000021 lllla 4109 
RDGATE= 100000 11968 

00002S 11138 
ROLIN = 104411 5166 6970 72798 

= 104412 Sell S224 7e808 
ROSEC Q26412 S6028 S686 5630 5693 s8s9 
ROTAB 004370 19928 
ROY = 000200 11198 5266 
RECAL = 000013 11088 6104 
RESREG= 104414 7030 7e8e8 8901 
RESVEC= 000010 10678 
RHEAD 026764 S483 56758 

a a 1 = # 
RKBA = 000004 108S8 3085 4103% 44144% 416e% 44e42ee 4e270% 43202 4Y374% Y4O6e “467% 4470" 4SS7% 

abs? hing 4619% Y46e2% 4625 4711% 4735% 4793% 47968 4878% #4883" 4887 4940# 
at 

RKCS1 = 000000 10838 % * 7% * # * 7% * 93%  3700% ##3708% 
3747% 97498 o35 65% cas Th pee 33485 18 1% it $33 4Oecx 40S9% 
4061% 44109% 41828 4Y4e49e Y4e74e 42e939% 4326% 4967# j|4378% YWilex 475" 4S69%  4462e8% 
4717% 4739% 4801" 48Se# 4e8S4x 4e90e 4949% S0S8* S060# S265 S284 552S# 
SS37% SS4Ox 5S547% ###SSSO# 5S57% SS60% SS67% #SS569% 6087% 6102% 6104# 61c0# lect 

RKCSe = 000010 10878 3163% 3184  3188% 3284%  3288% 3636% 3710 3748% 3754 3764%  3779% 
3837 3849 3857 3863 3875 3923 39See 4060% 4271% j%4Y3e1% 437S5* 4407% 

4471% 4S63% “629% 4736% $4797% j.4Y8S3% 4884% 4944# SO0S9# S064 5285 SSc4#  SS538% 
ss4ee S&S8% SS68% SS86*% 5590% 6103%  6121% 

RKDA = 000006 10868 3085 410S5# 44146% 4164% 4e4S# 4e68e 492e4% 4377" 4410% 4473% 4S33%  4S38% 
uaise dae 4S65% 46078 4611" 4615" 4616 4714% 4799% 4886# 4928% 4932% 4936 
rv) 

RKOB = 000024 10928 3091 4335 442] 4578 4637 4899 49S8 
RKOC = 000020 10918 3090 4u0el*# 4107% 4Y474e  $4S67"%  4Y6eb*e 47398% j4Y8O0# 4888x 4947x S292 
RKDS = 000012 10888 3087 5289 
RKECPS= 000030 10968 9309S 52% 
RKECPT= 000032 10978 30% 5297 
RKER = 000014 10898 3088 $290 
RKMR1 = 000026 10938 3092 S4el% 3538% 3589% 3617%  #3683% 5293 $333% 5338% S3S58* S36e% S5S39% 

SS49% 5559% SS9l# S60e# Sbl4¥# S630% S$735% S753% 6111# 
RKMR2 = 000034 10948 3093 5270 S275 S294 
RKMR3 = 000036 109S# 3094 S271 S276 S295 
RKPRI 001336 18898 S240 



T15 
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DZR6ID.P11 © 28-JAN-77 11:05 CROSS REFERENCE TABLE -- USER SYMBOLS 

RKVEC 001334 lease 630208 +=S228% S231# 5238 
RKC = 000002 1ogys 304 Hie YeN3e He72e 4322 43768 HORE Hee SBHE Hb2NH712e 47978 

479ge 488Se 4945 «= So8b 
RLS = QOO0010 11338 
RSEC 026726 S482 S658 
RTT = OOO006 goa4e 
SAVREG= 104413 7015 72818 843 

o30°02 S403. S407, S411, S415 sSH19Sss S423. S427 S993 
SCLR = OOO04O 11358 3163 «3184 «3284 «= S86 
SCOP1 = 104415 3181 3281 3461 72838 
SCOPIS 030254 60178 7283 
SEC 001410 19238  5969% 

CFLG 027474 S76 58068 
SECNT 001414 19258 
SECTOR 001422 19°88 4267# 4268 4287" 4288 4324 4377 4410 S6O04* S6O0S* S&0b* S607* Sgogs 

Sh09# S665 S6bb# 5667# S6o9% So59# Sb70# 5687 5691 5694  Seede 5864  Se65s 
ceebe 5878 Sesse 5889 Sec%c# Seas 

SEEK = 000017 11108 4022 ©4182 
= 000001 11038 3189 32089 3749 3780 S00 S525 SSO SSSO S560 S69 

SETINT O24404 3021 §229 52368 
SIZFLG OOSSS& 20908 3022 93174 95184 §= S204 

SORT Ge7eee age78 
Sprcee pecese eess 460-899 9098 
SPBAR = 000040 19098 6037 6054 
SRTSPL= 000011 11078 3982 = 6087 
SRTIAB 002164 19688 © $a69 
T= 17777 e9288 8957 8958 g971# 9194% 9220" 9222% 924B% 

STACK = 001100 Q7is 2885 4 2di203073.s«3122—Sss3182 Ss 3e77)=Ss 328223379 413.3453. 3462348 
318 3673 See 38973973 HOH HOR 4754999 Sues HBS ISH Be 

S 
START 010060 1278 28838 
START O10465 29758 
STKLMT= 177774 9828 
STOP 030374 60668 6737 6820 
STOP! 030376 3741 60688 
Ste 10534 2980 = 29938 
ST3 «010800 2983 «308 

ere loess Sos Sade sei, 32245123143 
SUBCLR 026332 3417 3455. 34643489 )—ss3520)= «3856 03581 «= «3595S «GHB «= «3675S «3795 «= 3824): 38H 

386 40«-3899i3934)— 39753995) 4018 «= 405h 9641324178 421442643117 
W360 «44403, 4a sSHBSCNG77—s«N732—si=N773—=—s«7BGSCitisBN «Ss GG«SssS0NSs S088 
soe68 6068 6080 

Sum 001472 19538 
SUM1  O01476 19558 
SVAL = 100000 11808 
SWR «O01 140 }798 2910 99Re PG POND PON7e 5153 5439 SHH SHED BBS GIT B1S7 

16 i i 6313 6327 «696329Ss«B335)—S «He «= s380)=—s «387 = «B399)=—SssGHO3—s«G7H0 
6779 «4 6B34e §=«Ba44y «= 902 

SWREG 000176 12768 2940 S153. 6740 6779 6802 
Sw = 000001 10358 
SwOO = 00000] 10258 1035 
SwO1 = 000002 10e4@ 1034 
S02 = OO0004 10238 1033 
SwO3 = OO00I0 10228 1032 



UNTBUS RKE& DRI 
OZR6EJ0.P11 

SWOY = Q00020 
SwOS = QOO04O 
SwO6 = 000100 
SwO7? == 000200 
SwOS = 000400 
SWOS = 001000 
Sul = QO0002 
SW10 = Q02000 
SW11 = 004000 
S12 = 010000 
SW13 = Qe0000 
SW14 = O40000 
SW1S = 100000 
Sle == QO0004 
SW3 = QOO010 
SWH = = 000020 
SWS) == OOOONO 
SWE = 000100 
SW? == 000200 
SWB Ss =_~QQO4O0 
SWS = 001000 
TBITVE= 000014 
TEMP: OOS444 

TEMPe OOS446 

TEMP3 O0S4SO 
TEMP4Y 00S4S2 
te O0S4S4 

Tie le 
TIMI 001456 
TIM2 001460 
TIM 00146e 
TIM4 001464 
TITLE O24104 
TKVEC = 
TOCYL 001366 

TPVEC = 000064 
TRAPPC 001354 
TRAPVE= [00034 
TRT = QO0003 
TRTVEC= 000014 

027752 
TSTATN O24704 
TSTl1 011042 
TST10 §©6©012756 
TST11 O13634 
TSTl1e2 4 ©=©03 4504 

TIC PART 3 
11:05 

10218 1031 
10e08 1030 
10198 1029 
10188 1028 
10178 1027 
10168 1026 
10348 
10158 
10148 
10138 98902 
10le8 61S7 
10118 6170 
10108 
10338 
10328 
10318 
10308 
10298 
10288 
10278 
10268 S439 
10688 
20318  3169% 
3493% 3638% 
4027%  4062% 
4718% 4740s 
S374%  5S400 
S424 S426# 
SS87# S68S* 
6007%  6088% 
e032e8 3 3909% 
S74ee 5789% 
20338  4099% 
e0348 41028 
20358 4104% 
$910 23 4 
19248 4x 
194S¢@ 
19468 
19478 
19488 
2977 14 
10758 6717% 
19118 4%23S% 
4800 4888 
10768 
19018 6186% 
10748 2916% 
89338 93438 
10698 
4284 59028 
3496 36S5 
3049 30718 
35168 
36718 
38208 

MACY11 27( 1006) 31-JAN-77 
J15 

CROSS REFERENCE TABLE -- USER SYMBOLS 

BBY4 

4494% 

53058 

4495 

6126 

6165 

3197 
3910% 
475% 
5061# 
5410% 
5529% 
5739% 

4134# 
6116% 

4164 

4567 

18:30 PAGE 191 

4626 4704% 

329S% 
392S# 
44 139% 
5325%* 
S416 
6SS1# 
5788s 

5331 

4730% 

3296% 
39S4% 
44758 
S3e9% 
S418% 
$561% 
S791% 

$711 

4738 4765% 

SEQ 0190 

4766 



UNIBUS RK& DRIVE DIAGNOSTIC PART 3 
OZREID.P11 

TST13. 014762 
TST14 015302 

ae Sete 
res eats 
TSTe2 Oilel6b 
TST20 S16 
TSTel 3452 
TST 011756 
TSTY 012306 
TSTS 012440 
TST6 012S76 
1ST 016700 

TYPE. = 1BdNBT 

TYPERR O0S477e 
TYPOC = 104402 
TYPON = 104404 
TYPOS = 104403 
T.R2 = 00000! 
T.B2 = 000002 
T.B3 = OOO004 
Tl 001424 
T10 001426 

T100 001434 
TSO 001430 
TSOO 001432 
TSOOO 8 ©001436 
TSO000 001440 

UFE = QOO4 UND Does 
UNLORG= 000007 
UNS = 040000 
UPE = 020000 
Ww = 000100 
WCE = Q40000 
WOCNT 001S22 
WO1 001502 
We 001504 

28-JAN-77 11:08 

3870 

6071 

D
e
 

fn
 

Pe
 

Pe
e 

Pe
nn

 
Pru

e 
en
e 
P
e
 

me
 

Qa
 

fr
ee
 

Pm
e 

Qe
 

RR
R 

98 

3876 

42078 

31ec0s 

MACY11 27(1006) 

38988 

4576 

4S78% 
45664 

K1S 
31-JAN-77 18:30 PAGE 192 
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4635 

4637% 
462S# 

4956 

49Se8% 
4Q46% 

4327 

3993# 

8643 
8643 

4413 

48S1% 

4476 

S079% 

72718 

3781 
6107 

4570 

SO84# 

SEO 0191 

3954 
6116 

4629 

SO86# 



L1S 
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Mo BOR HER 
K2DATA= 000023 Illes 4274 4378 4475 4739 4801 
WRHEAD= 000027 11148 4e49 4717 
WRL = QQ4000 11778 
WRICHK= 000031 111Se 4326 4412 4569 4628 4890 4949 
WRTGAT= 040000 11988 
SAPTHD 001000 1305S 13118 
SASTAT= #eeEEE U 6595 6610 
SATYC Q3e60e 6565 65688 
SATY1  032SS6 65648 
SATY3 032564 6443 6S6S8 
SATYY 032574 6395 65678 
SAUTOB 001134 17938 5S1S7# 6793 £950 
SBRSE 001264 18638 3019% 3081 Selse Sel7# 
SBOROR OO011l2e 17688 
S800AT 001126 17908 
SBELL 001200 18148 6382 6415 6746 6943 
SCOW! 001270 196S8 
$COWe 001272 18668 
SCHARC O3e326 6460% 6470% 6477 648% 64918 
SCKSHR 039550 67798 7277 
SCMTAG 001100 17768 2907 2908 2916 2322 2323 2924 
$cm3 = 000000 18068 
scr = O00006 18068 18078 18088 18098 18108 18ll8 18les 
SCNTLC O34460 6734 6815S 69438 
SCNTLG O34472 694Ss8 

SCPUDP 001236 18378 6918 baHie 
SCRLF O01e0S 18168 3140 3205S 3401 3442 3443 3727 3774 4175 4176 63930 6415 6459 

6494 6836 6923 6943 7004 gsss 8860 8870 8883 8896 
SOQLK  O32S46 6518 6552 65608 
$0620 035002 70588 7118 
$0820 O34662 4173 70158 
$00W0 001274 18678 
S00W!1 001276 18688 
$00W10 001320 18778 
$OOW11 OO0132e2 18788 
SOOW12 001324 18798 
$00W13 O013e6 18908 
$00W14 001330 18818 
$00WiS 001332 18828 
$00K2 001300 18698 
SOOW3 001302 18708 
SOOWY 001304 18718 
SOOWS 001306 18728 
$O0WES 001310 18738 
$00W7 6001312 18748 
$00WB 001314 187S8 
$O00WS 001316 18768 
SOECVL 035162 7058 71048 
SOEVCT OO 1ce0 18288 2968% 3029% 3383 S001*% S002 

Va lebb 18648 3134 
SDOAGN 024040 5106 Sis Si2ls 
SOTBL 032S36 6521 t3568 
SENDRO 024030 129! Sil7# 6410 



UNIBUS RK& DRIVE DIAGNOSTIC PART 3 
DZR6JD.Pi1 

SHIBTS = 8 
H
e
 ae

 
a2 er 

SS
RR
RS
RR
RS
 B

AR
BE
R 

S
E
 

Sau
 a

sse
s 

Bes
a 
hh
 

Pm
t 

Pe
a 

fo
us
 

De
ne
 

F
S
S
R
R
A
R
S
 

ROR
 
ER
E 

28-JAN-77 11:05 
MACY11 27( 1006) 

92 6438 
3126 6440 
4313 S0988 
S109 6137% 

# 

638S* 6386 

6415 
3027% 5431 
6408 6415 

6595 6604% 
6494 

6347 6349% 
6817 6837 
6394 6415 
6494 6933 

6168 6337% 
S490 6021 

18238 2944 

6606% 66108 

6584 

6587% 6599 

M1S 
S1-JAN-77 18:30 PAGE 194 
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6573 
6445 
6133 

paz 
6415 

S43S# 

66128 

S151 

6603% 

6339% 6361 6377% 

8636 8643 8652 

SH4S# SYSS#  S46S# 

7004 

6358 6360 
6195 6337 63S4# 

6382 6392 6438 

SEQ 0193 

6189% 



UNIBUS RKE DRIVE DIAGNOSTIC PART 3 
OZR6EJD.P11 

SMXCNT 031646 

SSWREG le3e 
SSWRMK= rea 

T 
tien, ASAdes ra gee 
SIKoIn’ aa 

STkook | passes 
stke BB iios 
STKSRV 033332 
STHPO. 001160 
STMP1 001162 
STmP2 001164 

28-JAN-77 11: 

63608 
6465 

N15 
MACY11 27(1006) _31-JAN-77 18; 
CROSS REFERENCE 3 E -- USER SY 

6494 
31068 3108 32608 3262 

deede See” a8Bby GRAS 
66928 
70428 
6654  6657% 6668% 66948 
B38 6348 63578 

16 4167 S031 S102 

e536" 
6494 6855 6926 6943 

2914 2916 2918 2920 
6410 6738 6743 6744 

71338 

951 358 953 954 
2926 43s - 292 3072 3=—s-:3121 
3972 4093 4208 4674 
6305 6306 6307 #6313 
6354 6357 6360 6367 

6307 6308 6323 

% Et Bo Rook 
fcoee 4674% daage S028 

POs, = PRB, eka BaD 
a7 3777: 67148 6735 

at 6767%  6768% 6769 
878 79% 6880  6892% 
743% 67028 6715 6771 

6720% 6751% 6753 6759% 

3732 3733% 3734 3736 
4465 4490% 4555S 4617 
4511 4Si6 4521 S26 
4615 4837% 4872 4@74 

30 PAGE 19S 
YMBOLS 

33668 3364 

tikes 808 

$103% 5111 

7001 7004 

e322 2923 
6774 6950 

5 956 
ape 3372 
4998 S028 
6325 6327 
6368 6369 

65. Rees, —b80, 
Si01%  6340# 
6755S 6783 

6796 

6771% 

6882 
6781 6797% 

3738 44SBe 
4796% 4791 
431 4S36 
4926 4930 

34048 
3885 

S124 

2924 

6807 

4Y4BC% 
4817% 
4S41% 
493S# 

3406 
39648 

6344 

2926 

34458 
3966 

6361 

$100 

1812 
3484 
5116 
6332 
6380 

3672% 
6360 

6839% 

4809# 
4938 
4S51 

S447 
40728 

5148 

1813 
3517 
Slee 
6333 
6387 

3821# 

4553 

SEQ 0194 

34768 
4074 

6312 

460S 



MACY11_27( 1006) 
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4565 

B16 
31-JAN-77 18:30 PAGE 196 

46 16% 

3390 
5396 

“ages 4886 

3099 3106 
3416 S445 
3870 3876 
4987 49988 

72748 = 7275 

6351% 6352 
63428 

6841 

3394 3636 
5397 5398 

1e908 §=6 1e9e8 
19908 619918 
6494 65608 
69188 89198 

4937% 

Ji218 
34528 
3883 
5003 

72768 

6357 

3722 
SS24 

8643 

3175 
3459 
38968 
S006 

7277 

6361 

3779 
5538 

3260 
3473 
3964 
50288 

72768 

6379 

3788 
5548 

1301 
2326 
67028 
9305 

72798 

6415 

3952 
5558 

13028 
29e7 
6703 
9337 

72808 

4J60 
5568 

SEQ 0195 

3362 
3802 
40938 

72818 

4853 
5590 



UNIBUS RK& DRIVE DIAGNOSTIC PART 3 
OZR6JD.P11 

CALIB 14938 
CHECK 13618 

4971 
COMMEN 10788 
CwDe 13768 
ORCLR 13878 
ENOCOM 10788 
ERROR 9728 

3316 
3851 
3630 
37S2 
3939 
4038 
413] 
4296 
4371 
4440 
4631 
4761 
486 1] 
4977 
6096 

ESCAPE 10788 
F.ER8 1H418 
GETPRI 10788 
GETSWR 10788 
HOCHK3 148e8 
HOTBL 149S8 
LOOP 132S8 
MSG 30618 

3504 
4987 8 

MULT 10788 
NEWTST 10788 

4664 
OWNTAG 13198 
POP 10788 
PUSH 10788 
QKPACK «=: 17348 
QKSEEK 15078 
QKSRT 170938 
QKUNLD 3 =«:17518 
ROATA 1S788 
RDHDR 14528 
REPORT 10788 
SBOUND 16548 
SCOPE 9738 

4673 
SETPRI 10788 
SETTRA 72618 
SETUP 10788 
SKIP 10788 
SLASH 10768 
SPACE 107988 
STARS 10788 

6102 
3848 

28-JAN-77 11:08 

3573 3627 

MACY11 27(1006) 

4045 

3371 

7273 

3305 

1307 

4125 

3411 

7275 

3416 

1771 

C16 
31-JAN-77 18:30 PAGE 198 

CROSS REFERENCE TABLE -- MACRO NAMES 

4305 

3451 

7277 

3459 

1818 

4348 4395 4434 

3483 3516 3671 

7278 7279 7280 

3473 3870 3876 

1821 3061 3070 

4591 

34458 
4074 

3812 

3820 

7281 

4150 

3106 

4650 

3447 
41988 

3883 

3895 

7282 

S003 

3119 

4756 

34768 
4200 

3964 

3971 

7283 

3260 

4829 

3478 
46648 

4072 

4092 

3274 

SEQ 01% 

491e 

35028 
4666 

4198 

4207 

3362 



UNIBUS RK6 DRIVE DIAGNOSTIC PART 3 
OZRGID.P11 

3370 
394 
6417 
7195 

SWRSU 10788 
TRNTRP = 72618 
TYPBIN 10788 
TYPOEC 10788 
TYPNAM ©: 10788 
TYPNUM =: 10788 
TyYPOCS 10788 
TYPOCT 10788 
TYPTXT 10788 
WOATA 15358 
WRCHK 16208 
WRHDR 14308 
SSCMRE 17698 
SSCMTMN =: 17698 
SSESCA =: 10788 
SSNEWT 10788 

4654 
SSSET 72618 
SSSETH 8 2eSt4a 
SSSKIP 10788 
- EQUAT 9338 
. HEADE 9338 
. SETUP 93938 
- SHRHI 9338 
- SHRLO 9338 
- SACT1 9338 
-SAPTB ss 18198 
. SAPTH 9338 
- SAPTY 9338 
. SCATC 9338 
. SCHTA 9338 
- S0B2D 9338 
- $0820 9338 
. SEO0P 9338 
- SERRO 9338 
- SULT 9338 
- SROOC 9338 
- SREAD 9338 
- SSAVE 9338 
- $SB2D 9338 
- SSCOP 9338 
- SSUPR 9338 
. STRAP 9338 
. STYPD 9338 
STYPE 9338 
STYPO 9338 

. ABS. OS74i2 

28-JAN-77 11:05 

S404 3410 
3970 4072 
6496 6563 
7240 8833 

3141 3206 

4325 4411 
Wo4B «716 
1806 1807 

3061 3106 
S006 

7270 7271 

3049 3099 

000 

% ERRORS DETECTED: 0 HARD @ SOFT 

MACY11_27( 1006) 

3476 
4206 
6774 

3722 

4889 

1810 

3404 

7275 

3416 

D16 
31-JAN-77 18:30 PAGE 199 

CROSS REFERENCE TABLE -- MACRO NAMES 

3482 
4664 
6789 

3769 

4948 

1811 

3445 

7277 

3459 

3502 3515 3659 
4672 4987 4996 
6860 6884 6953 

3788 $073 5382 

3476 3502 3659 

7278 7279 7280 

3473 3870 3876 

3670 
5006 
7006 

6160 

3812 

7281 

4150 

6205 

3883 

7282 

5003 

3964 

7283 

3883 
6299 
7125 

4072 

SEQ 0197 

3894 
6363 
7148 

4198 
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DEFAULT GLOBALS GENERATED: 0 

OZREJD, OZR6JD.SEQ/SOL/CRF/NL: TOC/DOC=02R6JD.P11 
RUN-TIME: 23 20 2 SECONDS 
RUN-TIME RATIO: 482/47=10.2 
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SEQ 0198 

ays


