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DESCRIPTION 

3. ABSTRACT 

THIS CIAGNCSTIC WAS DESIGNED TO TEST RSO3, RSO3/LA AND RSO4 ORIVES. 

THE DZRSC DISK DATA TEST 15 A SERIES OF ADDRESS AND DATA RELIABILITY 
ROUTINES WHICH VERIFY TQ THE USER THAT THE CONTROLLER (RH11) AND THE 
DISKS (RSO3/LA OR _RSO4) ARE OPERATING CORRECTLY. THIS TEST SHOULD BE 
(3d IN CONJUNCTION WITH THE DZRSB DIAGNOSTIC. IF THERE IS A POWER 

L WHILE THE DIAGNOSTIC IS RUNNING, THE PROGRAM WILL WAIT FOR 
fy CSOMTHATELY S MINUTES, TO GIVE ALL THE ORIVES TIME TO COME BACK UP 
TO SPEED, BEFCRE RESTARTING THE TEST SEQUENCE. 

NOTE 

THIS PROGRAM WIL DESTROY ALL. DATA ON 
THE DISKS. N OFF ALL ORIVES THAT YOU 
DO NOT WANT 1o° TEST. 

&. REGUIREMENTS 

&.1 EQUIPMENT 

PDP11 STANDARD COMPUTER WITH A MINIMUM OF 9K _OF MEMORY, AND AN RH11 
CONTROLLER WITH AN RSC3, RSO3/LA OR AN RSOY DISK. 

2.2 PRELIMINARY PROGRAMS 

OZRSB 

3. LOADING PROCEDURE 

USE STANDARD PROCEDURE FOR ABS TAPES. 
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DESCRIPTION 

4. STARTING PROCEDURE 

4.1 CONTROL SWITCH SETTINGS 

SEE S. (ALL DOWN FOR WORST CASE TESTING) 

4.2 STARTING ADDRESS 

PROGRAM ANO/OR OPERATOR ACTION 

LOAD FROGRAM INTO MEMORY USING ABS LOADER. 

* 1. STARTING ADDRESS 200. 

A. SET SWITCHES (SEE SEC S.). ALL DOWN FOR WORST CASE (IF 
SWITCH-LESS CPV SIMPLY PRESS START) 

~ B. THE DISPLAY ON THE 1174S WILL SHOW THE ITERATION COUNT IN 
THE LEFT BYTE AND TEST NUMBER IN THE RIGHT. TO USE, SET 
THE SATA DISPLAY SWITCH TO THE DISPLAY POSITION. 

C. PRESS START. 

THE PROGRAM WILL _NOW MAP THE DATA BUFFERS IN 4K SEGMENTS ON -A- AND 
-B- PORTS uP TO 28K. IT WILL THEN TYPE OUT THE PARAMETERS OF THE DATA 
BUFFERS. THE PROGRAM WILL ONLY DO THIS THE FIRST TIME IT IS STARTED 
FOR IT STORES THESE ADDRESSES AND CONTINUES USING THEM. TO HAVE THE 
PROGRAM REMAP THE SYSTEM, THE PROGRAM MUST BE RELOADED. IF YOU WISH 
TO GET ABOVE 28K, YOU_CAN ENTER CONVERSATION MODE AND PUT THE DATA 
SUT FERS WHERE YOU WISH. THE SIZE OF THE DATA BUFFERS CAN NOT EXCEED 
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DESCRIPTION 

S. OPERATIONAL SWITCH SETTINGS 

THIS PROGRAM HAS BEEN MODIFI<cD TO RUN ON A PROCESSOR WITH OR WITHOUT A 
HARDWARE SWITCH REGISTER, HEN FIRST EXECUTED THE PROGRAM TESTS THE 
EXISTENCE OF A HARDWARE SWITCH REGISTER. {fF NOT FOUND fA SOFTWARE 
SWITCH REGISTER LOCATION (SWREG=LOC.17b: IS DEFAULTED 70. IF THIS IS 
THE CASE. UPON EXECUTION THE CONTENTS OF THE SWREG ARE DUMPED IN OCTAL 
ON THE CONSOLE TTY AND ANY CHANGES ARE REQUESTED. 

(I.E) SWR=XXXXXX NEW= 

POSSIBLE RESPONSES ARE: 

1. <CR> IF NO CHANGES ARE TO BE MADE. 

2. 6 DIGITS 0-7 TO REPRESENT IN OCTAL THE NEW SWITCH REGISTER 
VALUE: LAST DIGIT FOLLOWED BY <CR>. 

3. tu TQ ALLOW REENTERING VALUE IF ERROR IS COMMITTED 
KEYING IN SWREG VALUE. 

BUILT INTO THE PROGRAM IS THE ABILITY TO DYNAMICALLY CHANGE THE 
CONTENTS OF _ SWREG DURING PROGRAM EXECUTION. BY STRIKING ¢G (CNTL G) 
ON CONSOLE TTY THE OPERATOR SETS A REQUEST FLAG TO CHANGE THE CONTENTS 
GF SWREG, WHICH IS PROCESSED IN KEY AREAS OF THE PROGRAM CODE (1.E.) 
ERROR ROUTINES, AFTER HALTS END OF PASS, AND OTHER APPLICABLE AREAS. 
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DESCRIPTION 

SWITCH SETTINGS ARE: 

SW« 15> 
SW« 14> 
SW< JS) 
Sins le> 

SW< 11> 
SW« 10> 
SW<09> 
Sw< 08> 
Sw<07> 

SwW< 06> 
SW«<OS> 
SW< 04> 

SW< 03> 
SW<O2> 
SW<O1> 
SW< 00> 

HALT ON ERROR 
LOOP ON FUNCTION 
INHIBIT PRINTOUT 
INHIBIT COMPARISON 
WITH THIS SWITCH SET. THE 
PROGRAM WILL NOT COMPARE THE 
DATA IT READ FROM THE DISK WITH 
THE KNOWN GOOD DATA. 
HALT ON COMPLETION OF TRANSFER 
ENTER CONVERSATION MODE 
LOOP ON ERROR 
DATA RELIABILITY TEST MODE 
WAIT IN WAIT MODE 
PROGRAM RUNS IN A BACKGROUND TEST 
WHILC WAITING FOR INTERRUPT. WITH 
SW SET PROGRAM WAITS IN A WAIT 
INSTRUCTION. 
OPTIONAL TYPEOUT OF RETRY ERRORS 
INHIBIT PASS COUNT 
ALLOWS 8 ERROR TYPEOUTS IN THE 

PA G E6& 

COMPARE ROUTINE BEFORE EXECUTING NEX™ READ 
COMMAND. WHEN SWITCH IS 0, ONLY 1 ERFOR 
TYPEQUT IS RECORDED. 
TYPEOUT # OF ERRORS 
INHIBIT MEMORY MANAGEMENT 
DATA TEST ONLY 
DROPS DRIVE AFTER 20 ERRORS 
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DESCRIPTION 

S.1 DATA RELIABILITY TEST MODE 

WITH SWS SET, THE PROGRAM WILL SET THE “E3i" BIT IN RHCS2 AND TRANSFER 
64K OF DATA AT A TIME FOR ALL PATTERNS E.’CEPT RANDOM. RANDOM WILL BE 
EXECUTED AS USUAL WITH STANDARD BUFFERS. NO COMPARES ARE DONE IN THIS 
MODE OF OPERATION EXCEPT ON RANDOM PATTERNS. THIS OPTION SHOLLD ONLY 

SOP Reser ne ar eRe ume Re” URE, CTE 
A Desired Bisk REBRES IN C NVERCATION OBE FOR IT an PRObUe A DISK 
RODRESS OVERFLOW ERROR FOR THIS DATA RELIMBILITY TEST MODE OMLY DOES 
64K WORD TRANSFERS. IF SW8 IS CHANGED, WHIL= THE PROGRAM IS FUNNING, 
THE PROGRAM WILL FINISH ITS PASS BEFORE EXECUTING THE SWITCH CHANGE. 

5.2 CONVERSATION MCE FOR PROGRAM PARAMETERS FOR DATA TEST ONLY 

IN CONVERSATION MODE THE OPERATOR CAN SPECIFY ANY ONE OR ALL OF THE 
PROGRAM PARAMETERS. 

NOTE 

ONCE IN CONVERSATION MODE, THE ONLY WAY 
TO REMAP THE SYSTEM IS TO RELOAT E 
PROGRAM. 10 RESTART THE PROGRA IN 
CONVERSATION MODE WITHOUT HAVING TO 
REANSKER THE QUESTIONS. THE STARTING 
ADDRESS IS 210. RESET SWITCH 10. TO 
RESTART THE PROGRAM WITHOUT HAVING TO 
REANSWER THE PORT SIZING QUESTIONS, 
RESTART AT 220. RESET SWITCH 10. 
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CESCRIPTION 

THE PROGRAM WILL NOW ASK SEVERAL QUESTIONS, THE TABLE BELOW WILL HELP 
YOU ANSWER THE QUESTIONS. 

TYPE TO START AT TYPE TO START AT 
0 0000 00 
| 020000 20 400000 
e 040000 el 420000 
3 060000 ee 440000 
4 100000 e3 460000 
S 120000 24 500000 
6 140000 rh) S20000 
7 160000 eb 540000 

10 200000 27 560000 
il 220000 30 600000 
le 240000 3! 620000 
13 260000 3e 64000C 
14 300000 33 660000 
1S 3e0000 834 70000C 
16 340000 35 720000 
17 360000 36 74000!) 

NOTE: TYPE ONLY NUMBERS SHOWN!!! 

~R- PORT? (Y OR N) 

pats oiyes YOU THE OPTION TO TEST -A- OR ~B- PORT USING THE 

IF_ THE ANSWER TO THIS QUESTION IS YES, THE FOLLOWING 
QUESTIONS WILL BE ASKED. IF THE ANSWER IS N), -B- PORT WILL 
BE TESTED AND QUESTIONS 4 AND S WILL BE ASKED. 

IST 4K BANK 8 

THIS NUMBER THAT IS TYPED WILL DETERMINE WHERE THE BUFFER 
AREA WILL START ON -R- PORT. USE TABLE ABOVE 

NOTE: 

PROGRAM IS LOCATED IN 1ST 4K BARK. 
THEREFORE, THIS BANK CAN NOT BE USED AS 
A BUFFER. 

# OF 4K BANKS ? 

THIS WILL DETERMINE THE SIZE OF THE -A- FORT DATA BUFFER. 
THE Bee © OF THE DATA BUFFER CAN NOT EXCEED 24K AND MUST BE IN 
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DESCRIPTION 

4. 

JOl 

1ST 4K BANK & 

NOTE 

THIS DIAGNOSTIC WILL ONLY TEST -B- PORT 
IF THE PROCESSOR HAS ACCESS TO THAT 
MEMORY ON -B- PORT. THIS MEMORY MUST 
HAVE THE SAME ADDRESS ON ALL PCRTS. 

PAGE 9 

THIS NUMBER Woe DETERMINE WHERE THE DATA BUFFER AREA WILL 
START ON -B- P 

# OF 4K BANKS? 

THIS NUMBER WIL! DETERMINE THE SIZE OF THE -8- PORT DATA 
BUFFER. THE alge OF THE DATA BUFFER CAN NOT EXCEED 24K AND 
MUST BE IN “OCTAL 

EXAMPLE: 

12K XXXXX XXXXXXXXXXX LEK 
XX X X 
XMEMX X BANK 3 X 
X xX Xx Xx 

8K XANXX HAXAXAXANAY 12K 

NANANARANXRANARKKARANANANANAY KY x BANK 2 x 

X X XXXXXXXXXXX BK 
XXXXXXX X-B-PORT X Xx 
X X X X BANK 1 X 
X CPU X 8K XXXXX XXXXXX X X 
X X XMEMX X RH X XXXXXXXXXXX 4K 
XXXXXXX O XXxXXX XXXXXX Xx X 

x X BANK O X 
x x 
XXXXXXXXXXXXXXXXKAXKAXAAXY XXXXX 

X Xx 
X-A-PORT X PROGRAM X 

XXXXXXXXXXX 0 

THESE ANSWERS GIVEN BELOW WILL TEST THE CONFIGURATION IN THE 
GIVEN EXAMPLE. ANSWERS: 

TO TEST -A- PORT “B- PORT 
1) Y 1) N 
2) 1 4) 2 
3) 1 5) 1 
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DESCRIPTION 

PROGRAM CONVERSATION 

MULTI DRIVE MODE? (YES-NO) 

MULTI _OISK MODE IS A MODE IN THE PROGRAM WHICH ALLOWS THE 
OPERATOR TO_ EXERCISE ALL THE DISKS ON THE SYSTEM WITHOUT 
RE-STARTING THE PROGRAM. THE PROGRAM, AFTER EXERCISING ONE 
DISK WILL REPORT @ MESSAGE TELLING THE OPERATOR WHICH DISK 
Witt BE SELECTED N=XT, AND THEN THE PROGRAM WILL EXERCISE 

DISK. WHEN A’ COMPLETE PASS IS ACCOMPLISHED, A PASS 
COMPLETE WILL BE FEPORTED AND THE TEST WILL RECYCLE. 

IF THE ANSWER TO THE MULTI DRIVE MODE WAS “NO”, THE FOLLOWING 
QUESTION IS ASKED. 

UNIT & 

THE OPERATOR CAN NOW SELECT THE UNIT HE WISHES TO TEST BY 
TYPING THE UNIT NUMBER. 

OPTZONAL WORD COUNT (YES-NO) 

IF THE OPERATOR ANSWERS “NO” TO THIS QUESTION THE NEXT 
QUESTION WILL FE DELETED FROM THE CONVERSATION. 

WD CT 

THE OPERATOR CAN SPECIFY ANY LENGTH TRANSFER FROM 1(8) TO 
60000(8) WORDS. THE NORMAL TRANSFER LENGTH IS N(8) WORCS 
WHERE N IS THz MAXIMUM BUFFER SIZE FOR THE AVAILABLE CORE. 
IN EITHER CASE, BUFFER WILL NOT EXCEED 24 K. 

THIS PROGRAM MAPS THE SYSTEM IN 4K SEGMENTS. IF THERE IS A 
1K BLOCK CF MEMORY ON THE SYSTEM THAT YOU WOULD LIKE TO 
Rene aD Oe CAN TYPE IN THAT 4K BANK # AND THEN SPECIFY A WC 

IF THE WORE COUNT NUMBER TYPED, 25 LARGER THAN THE CORE SIZE 
GIVEN IN THE SETUP ROUTINE, THE aie ST ION WILL BE REPEATED. 

OPTIONAL DSK ADDR (YES-NO) 

IF THE ANSWER TO THIS QUESTION IS NO, THE WHOLE DISK WILL BE 
WRITTEN FIND THE NEXT QUESTION IS NOT ASKED. 

OSK ADDR 

THE OPERATOR CAN NOW SPECIFY THE STARTING SECTOR 
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DESCRIPTION 

PATTERN NO.? 

THIS GIVES THE OPERATOR THE OPTION OF SELECTING ALL THE DATA 
PATTERNS (#22) OR ANY ONE DATA PATTERN, SIMPLY BY TYPING THE 
DATA PATTERN NUMBER DESIRED. 

PATTERN 000000 

T
M
M
 

T
T
 
d
t
 

tT
 

—
 N Ni
 

Ni
 

wW
 

N 

133333 
RANDOM DATA 
RUN ALL DATA PATTERNS UNDER 
PROGRAM CONTROL 

IN THIS SECTION OF THE PROGRAM PARAMETER CONVERSATION MODE 
THE OPERATOR CAN SELECT ANY ONE OR ALL THREE OF THE CONTROL 
FUNCTIONS TO BE EXECUTED. THE NORMAL SEQUENCE OF DISK 
FUNCTIONS UNDER PROGRAM CONTROL ARE WRITE. WRITE CHECK. AND 
THEN READ. BY ENTERING THE CONVERSATION MODE THE OPERATOR 
HAS GAINED COMPLETE CONTROL OVER THE DISK FUNCTIONS. HE MUST 
SPECIFY YES OR NO TO ALL 2° THE FOLLOWING QUESTIONS. 

WRITE? (YES - NO) 
READ? (YES - NO) 

WRITE CHECK? (YES - NO) 

TQ PERFORM A WRITE CHECK ONLY, THE OPERATOR MUST FIRST WRITE 
SOME KNOWN DATA ON THE OLSK. THIS COURSE OF ACTION ALSO 
PREVAILS FOR A READ ONLY OPERATION. 
# IF AN ERROR OCCURS IN THE LINE IKE OPERATOR IS TYPING, 
DEPRESS THE RUB-OUT KEY AND RETYPE ANSWER. 
ALL ANSWERS SHOULD BE FOLLOWED BY A CARRIAGE-RETURN 
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S.3 ROUTINE ABSTRACTS 

ADDRESS TEST 

THIS TEST WRITES EACH SECTOR WITH ITS OWN ADDRESS THEN READS IT SACK 
AND COMPARES IT FOR THE CORRECT DATA. 

RANEX - RANDOM DATA, ADDRESS AND WORD COUNT TEST 

THIS ROUTINE TESTS THE ABILITY OF THE SYSTEM TO ACCESS RANDOM 
ADDRESSES WITH RANCOM DATA. ONE SECTOR OF RANDOM DATA_IS WRITTEN AT A 
STARTING RANDOM ACORESS ON THE DISK. IT IS THEN WRITE CHECKED AND 
READ. ALL ERRORS ARE REPORTED. THIS IS REPEATED 1000 TIMES. 

DATA RELIABILITY - DATA PATTERN TEST 

IN THIS PORTION OF THE TEST, THE RELIABILITY OF THE DISK SURFACE IS 
TESTED BY WRITE, WRITE CHECK, AND READ FUNCTIONS. THE ROUTINE FIRST 
WRITES THE COMPLETE SURFACE WITH A SET DATA PATTERN, THEN A WRITE 
CHECK OF THE COMPLETE SURFACE IS ACCOMPLISHED, THUS REPORTING ALL 
ERRORS BETWEEN THE DATA WRITTEN AND THE DATA IN MEMORY. THE DISK IS 
THEN READ. THE DATA READ FROM THE DISK IS COMPARED AGAINST THE KNOWN 
DATA PATTERN. THIS COMPARE IS TAKING PLACE THE SAME TIME THE DISK IS 
BEING READ. THE BUFFER IS CLEARED AS IT IS BEING COMPARED. IF THERE 
ARE DATA BUFFERS ON -A- AND -B- PORTS, THE DATA TEST WILL TRANSFER 
DATA OVER -A- PORT ON ODD PASSES AND OVER -B- PORT ON EVEN PASSES. 

5.4 SUBROUTINE ABSTRACTS 

5.4.1 SCOPE 

THIS SUBROUTINE CALL IS PLACED BETWEEN EACH SUBTEST IN THE INSTRUCTION 
SECTION. IT RECORDS THE STARTING ADDRESS OF EACH SUSTEST AS IT_IS 
BEING ENTERED IN LOCATION “LAD”. IF A SCOPE LOOP IS REQUESTED, THE 
CURRENT SUBTEST WILL BE LOOPED UPON. THE CONTENTS OF LAD MAY BE USED 
TO DETERMINE THE LAST SUBTEST SUCCESSFULLY COMPLETED. 

5.4.2 HLT 

THIS ROUTINE PRINTS OUT AN ERROR MESSAGE (SEE 6.1). TC INHIBIT 
TYPEOUTS, PUT SW<13> ON A 1. 

5.4.3 TRAPCATCHER 

A “,.42" - "HALT" SEQUENCE IS REPEATED FROM O - 776 TQ CATCH ANY 
UNEXPECTED TRAPS. THUS ANY UNEXPECTED TRAPS OR INTERRUPTS WILL HALT 
AT THE VECTOR + @. 

—— oe
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DESCRIPTION 

6. ERRORS 

€.1 ERROR PRINTOUT 

THE FORMAT IS AS FOLLOWS: 

ADR CSI = ----- (Se = ----- ER = ----- 
GOOD = ----- BAD = ----- 

WHERE: 

€51,C52,ER ETC. = RS11 DISK REGISTERS. 
G00 = EXPECTED DATA. 
BAD = DATA RECEIVED. 

TO FIND THE FAILING TEST, LOOK AT THE LISTING ABOVE THE ADDRESS TYPED. 

IF SWO IS SET, A DRIVE WILL BE DROPPED FROM THE TEST SEQUENCE AFTER 20 
ERRORS. THE’ PROGRAM WILL STATE WHICH DRIVE WAS DROPPED AND ON WHICH 
FASS IT WAS DROPPED. IF ALL THE DRIVES HAVE BEEN DROPPED, THE PROGRAM 
WILL TYPE “TESTING UNIT O" AND HALT", INDICATING THAT IT COULD NOT 
FIND ANY MORE DRIVES ON THE SYSTEM TO TEST. 

7. RESTRICTIONS 

THIS DIAGNOSTIC a oe TEST -B- PORT, ONLY IF THE CPU CAN ACCESS THAT 
MEMORY ON -B- PORT 

8. MISCELLANEOUS 

8.1 EXECUTION TIME 

PASS COMPLETE WILL BE TYPED OUT AT ENO OF PASS. IT WILL TAKE 10 TO 20 
MINUTES TO_COMPLETE A PASS DEPENDING ON THE TYPE OF DRIVE BEING TESTED 
AND THE SIZE OF THE SYSTEM. 

8.2 STACK POINTER 

STACK IS INITIALLY SET TO S00 
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DESCRIPTION 

8.3 POWER FAIL 

THE STARTING fOpRESS FOR 
ASKED, ENTER UNIT &. THE 
QOwWN. WHEN THE SYSTEM 15 
STARTING ADDRESS FOR THE 

THE TE POWER FAIL TEST JS O44. WHEN 
PROGRAM WILL TELL THE OPERATOR WHEN TO POWER 
PO ck ALLOWED. THE ONLY ONE ERROR IS 

POWER FAIL TEST IS 2S0. HERE -
 AS 

GRAM WILL TELL THE CPERATOR WHEN 
WRI 

N THE WRITE POWER FAIL TEST 
T0 POWER, DOWN. WHEN THE Esra a Comes BACK, NO ERRORS SHOULD OCCUR. 

AREM 

IDENTIFICATION 

PRODUCT CODE: MAINDEC-11-DZRSC-E-D 

PROCUCT NAME: RH11-RSO3-RSO3/LA-RSO4 DATA RELIABILITY 

DIAGNOSTIC 

PROGRAM CATE: AUG 1976 

MAINTAINER; DIAGNOSTIC GROUP 

THE INFORMATION IN THIS DOUCMENT 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 MANUAL. 

THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED TO THE 
PURCHASER UNDER A LICENSE FOR USE ON A SINGLE COMPUTER 
SYSTEM AND CAN BE COPIED (WITH INCLUSION OF DIGITAL’S 
COPYRIGHT NOTICE) ONLY FOR USE IN SUCH SYSTEM, EXCEPT AS MAY 
OTHERWISE BE PROVIDED IN WRITING BY DIGITAL. 
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MRINDEC<11-D2RSC-E RH1I-RSOS/LA-RSO4 DATA RELIABILITY DIAG PAGE 3 
DESCRIPTION 

1. ABSTRACT 

THIS CIAGNOSTIC WAS DESIGNED TO TEST RSO3, RSO3/LA AND RSOY DRIVES. 

THE DZRSC DISK DATA TEST IS A SERIES OF ADDRESS AND DATA RELIABILITY 
ROUTINES WHICH VERIFY TO THE USER THAT THE CONTROLLER (RH11) AND THE 
DISKS (RSO3/LA OR RSOY) ARE CPERATING CORRECTLY. THIS TEST SHOULD BE 
USED IN CONJUNCTION WITH THE DZRSB DIAGNOSTIC. IF THERE IS A POWER 
FAIL WHILE THE OIAGNOSTIC IS RUNNING, THE PROGRAM WILL WAIT FOR 
APPROXIMATELY S MINUTES, TO GIVE ALL THE ORIVES TIME TO COME BACK UP 
TO SPEED, BEFORE RESTARTING THE TEST SEQUENCE. 

NOTE 

THIS PROGRAM WILL DESTROY ALL DATA ON 
THE DISKS. TURN OFF ALL DRIVES THAT YOU 
DO NOT WANT TO TEST. 

&. REQUIREMENTS 

é.1 EQUIPMENT 

PDP11 STANDARD COMPUTER WITH A MINIMUM OF 8K _OF MEMORY, AND AN RH11 
CONTROLLER WITH AN RSO3, RSO3/LA OR AN RSOY DISK. 

2.2 PRELIMINARY PROGRAMS 

OZRSB 

3. LOADING PROCEDURE 

USE STANDARD PROCEDURE FOR ABS TAPES. 
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MAINDEC-11-DeRSC-E RH11-RSO3/LA-RSO4Y DATA RELIABILITY DIAG PAGE 4 
DESCRIPTION 

4. STARTING PROCEDURE . 

4.1 CCNTROL SWITCH SETTINGS 

SEE 5. (ALL DOWN FOR WORST CASE TESTING) 

4.2 STARTING ADDRESS 

PROGRAM AND/OR OPERATOR ACTION 

LOAD PROGRAM INTO MEMORY USING ABS LOADER. 

1. STARTING ADDRESS 200. 

A. SET SWITCHES (SEE SEC S.). ALL DOWN FOR WORST CASE CIF 
SWITCH-LESS CPV SIMPLY PRESS START) 

B. THE OISPLAY ON THE 11/4S WILL SHOW THE ITERATION COUNT IN 
THE LEFT BYTE AND TEST NUMBER IN THE RIGHT. TO USE, SET 
THE DATA DISPLAY SWITCH TO THE DISPLAY POSITION. 

C. PRESS START. 

THE PROGRAM WILL NOW MAP THE DATA BUFFERS IN 4K SEGMENTS ON -A- AND 
-B- PORTS UP TO 28K. IT WILL THEN TYPE OUT THE PARAMETERS OF THE DATA 
BUFFERS. THE PROGRAM WILL ONLY DO THIS THE FIRST TIME IT IS. STARTED 
FOR IT STORES THESE ADDRESSES AND CONTINUES USING THEM. TO HAVE THE 
PROGRAM REMAP THE SYSTEM, THE PROGRAM MUST BE RELOADED. IF YOU WISH 
TO. GET ABOVE BK, YOU_CAN ENTER CONVERSATION MODE AND PUT THE DATA 
SUFFERS WHERE YOU WISH. THE SIZE OF THE DATA BUFFERS CAN NOT EXCEED 
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MAINDEC-11-D2RSC-E RHII-RSCS/LA-RSOY DATA RELIABILITY DIAG PAGE S 
DESCRIPTION 

S. OPERATIONAL SWITCH SETTINGS 

THIS PROGRAM HAS BEEN MODIFIED TO RUN ON A PROCESSOR WITH OR WITHOUT A 
HARDWARE SWITCH REGISTER. WHEN FIRST EXECUTED THE PROGRAM TESTS THE 
EXISTENCE _OF A HARDWARE SWITCH REGISTER. IF NOT FOUND A SOFTWARE 
SWITCH REGISTER LOCATION (SWREG=LOC.176)_ IS DEFAULTED TO. IF THIS IS 
THE CASE, UPON EXECUTION THE CONTENTS OF THE SWREG ARE OUMPED IN OCTAL 
ON THE CONSOLE TTY AND ANY CHANGES ARE REQUESTED. 

(I.E) SWR=XXXXXX NEW= 

POSSIBLE RESPONSES ARE: 

1. <CR> IF NO CHANGES ARE TO BE MADE. 

2. 6 DIGITS O-7 TO REPRESENT IN OCTAL THE NEW SWITCH REGISTER 
VALUE: LAST DIGIT FOLLOWED BY <CR>. 

3. tu TQ ALLOW REENTERING VALUE IF ERROR IS COMMITTED 
KEYING IN SWREG VALUE. 

BUILT INTO THE PROGRAM IS THE ABILITY TO DYNAMICALLY CHANGE THE 
CONTENTS OF SWREG DURING PROGRAM EXECUTION. BY STRIKING fG (CNTL G) 
ON CONSOLE TTY THE OPERATOR SETS A REQUEST FLAG TO CHANGE THE CONTENTS 
OF SWREG, WHICH IS PROCESSED IN KEY AREAS OF THE PROGRAN CODE (1.E.) 
ERROR AROUTINES. AFTER HALTS END OF PASS, AND OTHER APPLICABLE AREAS. 



CcRSCE P11 
MAIN, MACYIL eri? 32) ) 

HO2 
O3-NOV-"& C9:cO PAGE 2l 

MAINDEC-11-D2RSC-E 9 RH11-RSO3/LA-RSOY OATA RELIABILITY DIAG PAGE & 
DESCRIPTION 

SWITCH SETTINGS ARE: 

SWiIS> = 1 ..... HALT ON ERROR 
GWilH = 1 1sc:: LOOP ON FUNCTION 
SWh13> = 1 5... INHIBIT PRINTOUT 
SWil2> =] ..... INHIBIT COMPARISON 

WITH THIS SWITCH SET, THE 
PROGRAM WILL NOT COMPARE THE 
DATA IT READ FROM THE DISK WITH 
THE KNOWN GOOD DAT 

SWilLl> = 1... HALT ON COREE TION OF TRANSFER 
SWi10> = 1 ..... ENTER CONVERSATION MODE 
GWcO9> =1..... LOOP ON ERROR 
Sw<08> = 1 :.... DATA RELIABILITY TEST MODE 
Swi07> = 1 ..... WAIT IN WAIT MODE 

PROGRAM RUNS IN A BACKGROUND TEST 
WHILE WAITING FOR INTERRUPT. WITH 
Sil SET PROGRAM WAITS IN A WAIT 
INSTRUCTION. 

SW<06> = 1..... OPTIONAL TYPEOUT OF RETRY ERRORS 
SW<OS>) = 1 ..... INHIBiT PASS COUNT 
SwcOu =1..... ALLOWS 8 ERROR TYPEOUTS IN THE 

COMPARE ROUTINE BEFORE EXECUTING NEXT READ 
COMMAND. WHEN SWITCH IS O, ONLY 1 ERROR 
TYPEOUT IS RECORDED. 

SW(03> = 1..... TYPEOUT # CF ERRORS 
SwcO2> =1..... INHIBIT EMORY MANAGEMENT 
GWiOl) = 1 ..... DATA TEST ONL 
Swi0o> = 1 ..... DROPS DRIVE RETER 20 ERRORS 
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MAINDEC-11-D2RSC-E RHI1-RSOS/LA-RSO4Y DATA RELIABILITY DIAG PAGE 7 
DESCRIPTION 

S.1 DATA RELIABILITY TEST MODE 

WITH RKB abi. TH peggrer WILL Bat THE “Boke na IN RHCSE A TRANSFER 
64k OF DATA AT A TIME FOR ALL PATTERNS EXCEPT RANDOM. RANDOM WILL BE 
EXECUTED AS USUAL WITH STANDARD BUFFERS. NO COMPARES ARE DONE IN THIS 
MODE OF OPERATION EXCEPT ON RANDOM PATTERNS. THIS OPTION SHOULD ONLY 
BE USED IN DATA TEST OR CONVERSATION MODE. WHEN USED IN CONVERSATION 
MODE IT OVER RIDES THE NON STANDARD WORD COUNT. YOU SHOULD NOT SELECT 
A DESIRED DISK ADDRESS IN CONVERSATION MODE FOR IT CAN PRODUCE A DISK 
ADDRESS OVERFLOW ERROR FOR THIS DATA RELIABILITY TEST MODE ONLY DOES 
64K WORD TRANSFERS. IF SWB IS CHANGED, WHILE THE PROGRAM IS RUNNING, 
THE PROGRAM WILL FINISH ITS PASS BEFORE EXECUTING THE SWITCH CHANGE. 

S.2 CONVERSATION MODE FOR PROGRAM PARAMETERS FOR DATA TEST ONLY 

IN CONVERSATION MODE THE OPERATOR CAN SPECIFY ANY ONE OR ALL OF THE 
PROGRAM PARAMETERS. 

NOTE 

ONCE IN CONVERSATION MODE, THE ONLY WAY 
TO REMAP THE SYSTEM IS TO RELOAD THE 
PROGRAM. TO RESTART THE PROGRAM IN 
CONVERSATION MODE WITHOUT HAVING TO 
REANSWER THE QUESTIONS. THE STARTING 
ADDRESS IS 210. RESET SWITCH 10. 10 
RESTART THE PROGRAM WITHOUT HAVING TO 
REANSWER THE PORT SIZING QUESTIONS, 
RESTART AT 220. RESET SWITCH 10. 
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DESCRIPTION 

PAGE 8 

THE PROGRAM WILL NOW ASK SEVERAL QUESTIONS, THE TABLE BELOW WILL HELP 
YOU ANSWER THE QUESTIONS. 

TYPE T0 STAR AT TYPE TO START AT 
000000 
020000 20 400000 

4 040000 el 420000 
3 060000 ee 440000 
4 100000 e3 460000 
S 120000 24 500000 
6 140000 es $20000 
7 160000 26 540000 

10 200000 27 560000 
li 220000 30 600000 
le 240000 31 620000 
13 260000 32 640000 
44 300000 33 660000 
1S 3c0000 34 700000 
16 340900 35 720000 
17 360000 36 740000 

NOTE: TYPE ONLY NUMBERS SHOWN!!! 

1. -A- PORT? (Y OR ND) 

THIS GIVES YOU THE OPTION TG TEST -A- OR -B- PORT USING THE 
DATA T 

IF_ THE ANSWER TO THIS QUESTION JS YES, THE FOLLOWING 
QUESTIONS WILL BE ASKED. IF THE ANSWER IS NO, -B- PORT WILL 
BE TESTED AND QUESTIONS 4 AND S WILL BE ASKED. 

2. 1ST 4K BANK & 

THIS NUMBER THAT IS TYPED WILL DETERMINE WHERE THE BUFFER 
AREA WILL START ON -A- PORT. USE TABLE ABOVE 

NOTE: 

PROGRAM IS LOCATED IN 1ST 4K _ BANK. 
THEREFORE, THIS BANK CAN NOT BE USED AS 
A BUFFER. 

3. & OF 4K BANKS ? 

THIS WILL DETERMINE THE SIZE OF THE -A- PORT DATA BUFFER. 
THE SIZE OF THE DATA BUFFER CAN NOT EXCEED 24K AND MUST BE IN 
“OCTAL”. 

— —_— ee ee eee 
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936 MAINDEC“11-D2RSC-E RHII-RSO3/LA-RSO4Y DATA RELIABILITY DIAG PAGE 9 
937 DESCRIPTION 

940 4. 1ST 4K BANK 8 

942 NOTE 

S44 THIS Te eng T IE WILL ONLY TEST -B- PORT 
945 IF THE PROCESSOR HAS ACCESS TO THAT 
946 MEMORY ON -B- PORT. THIS MEMORY MUST 
947 HAVE THE SAME ADDRESS ON ALL PORTS. 

950 THIS NUMBER WILL DETERMINE WHERE THE DATA BUFFER AREA WILL 
1 START ON -B- PORT 

953 S. # OF 4K BANKS? 

955 THIS NUMBER WILL DETERMINE THE SIZE OF THE -8- PORT DATA 
BUFFER. THE SIZE OF THE DATA BUFFER CAN NOT EXCEED 24K AND 

9S7 MUST BE IN “GCTAL". 

360 EXAMPLE: 
S& 

963 12K XXX HARXXXAXRXK 16K 

96S XMEI x BANK 3 x 

967 8K XXXXX XXXXXXXXXXX LeK 

369 YR RRR RXR BANK 2 x 
Xx X 

971 X X XXXXXXXXXXX BK 
972 XXXXXXX X-B-PORT X X 
973 Xx X X X BANK 1 X 
974 X CPU X BK XXXXX XXXXXX X X 
975 X xX XMEMX X RH X XXXXXXXXXXX 4K 
976 XXXXXXX O XxXXX XXXXXX X xX 
977 Xx x “ SANK O X X 
978 Xx x X-A-PORT X PROGRAM X 
979 XXXXXXXXAXAXXXXXAXXAXKAXAAXAAXN XXXXXXXXXXX 0 

981 THESE ANSWERS GIVEN BELOW WILL TEST THE CONFIGURATION IN THE 
982 GIVEN EXAMPLE. ANSWERS: 

984 TO TEST -A- PORT -B- PORT 
985 MY 1) N 
986 2) 1 4) 2 

1 5) 1 wo
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MAINDEC-11-DZRSC-E RHII-RSO3/LA-RSOY DATA RELIABILITY DIAG PAGE 10 
DESCRIPTION 

PROGRAM CONVERSATION 

MULTI DRIVE MODE? (YES-NO) 

mT DISK MODE IS A MODE IN THE PROGRAM WHICH ALLOWS THE 
OPERATOR TO EXERCISE ALL THE DISKS ON THE SYSTEM WITHOUT 
RE-STARTING THE PROGRAM. THE PROGRAM, AFTER EXERCISING ONE 
DISK WILL REPORT @ MESSAGE TELLING THE OPERATOR WHICH DISK 
Witt BE eELECTED NEXT, AND THEN THE PROGRAM WILL EXERCISE 

DISK. WHEN A’ COMPLETE PASS IS ACCOMPLISHED, A PASS 
OCHPLETE WILL BE REPORTED AND THE TEST WILL RECYCLE. 

IF THE ANSWER TO THE MULTI DRIVE MODE WAS “NO”, THE FOLLOWING 
QUESTION IS ASKED. 

UNIT # 

THE OPERATOR CAN NOW SELECT THE UNIT HE WISHES TO TEST BY 
TYPING THE UNIT NUMBER. 

OPTIONAL WORD COUNT (YES-NO) 

IF THE OPERATOR ANSWERS “NO” TO THIS QUESTION THE NEXT 
QUESTION WILL BE DELETED FROM THE CONVERSATION. 

WD CT 

THE OPERATOR CAN SPECIFY ANY LENGTH TRANSFER FROM 1(8) TO 
60000(8) WORDS. THE NORMAL TRANSFER LENGTH IS N(8) WORDS 
WHERE _N IS THE MAXIMUM BUFFER SIZE FOR THE AVAILABLE CORE. 
IN EITHER CASE, BUFFER WILL NOT EXCEED 24 K. 

THIS PROGRAM MAPS THE SYSTEM IN 4K SEGMENTS. IF THERE IS A 
1K BLOCK OF MEMORY ON THE SYSTEM THAT YOU WOULD LIKE TO 
Rect AD OU CAN TYPE IN THAT 4K BANK # AND THEN SPECIFY A WC 

IF THE WORD COUNT NUMBER TYPED, IS LARGER THAN THE CORE SIZE 
GIVEN IN THE SETUP ROUTINE, THE GUESTION WILL BE REPEATED. 

OPTIONAL DSK ADDR (YES-NO) 

IF THE ANSWER TO THIS QUESTION IS NO, THE WHOLE DISK WILL GE 
WRITTEN AND THE NEXT QUESTION IS NOT ASKED. 

DSK ADDR 

THE OPERATOR CAN NOW SPECIFY THE STARTING SECTOR 
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MAINDEC-11-D2RSC-E RH11-RSOS/LA-RSO4 DATA RELIABILITY DIAG PAGE 1! 
DESCRIPTION 

PATTERN NO. ? 

THIS GIVES THE OPERATOR THE OPTION OF SELECTING ALL THE DATA 
PATTERNS (#22) ‘OR ANY ONE DATA PATTERN, SIMPLY BY TYPING THE 
DATA PATTERN NUMBER DESIRED. 

PATTERN O = 000000 
. = 177777 

RANDOM DATA 
RUN ALL DATA PATTERNS UNDER 
PROGRAM CONTROL 

IN_ THIS SECTION OF THE PROGRAM PARAMETER CONVERSATION MODE 
THE OPERATOR CAN SELECT ANY ONE OR ALL THREE OF THE CONTROL 
FUNCTIONS TO BE EXECUTED. (THE NORMAL SEQUENCE OF DISK 
FUNCTIONS UNDER PROGRAM CONTROL ARE WRITE, WRITE CHECK, AND 
THEN READ. BY ENTERING THE CONVERSATION MODE THE OPERATOR 
HAS GAINED COMPLETE CONTROL OVER THE DISK FUNCTIONS. HE MUST 
SPECIFY YES OR NO TO ALL OF THE FOLLOWING QUESTIONS. 

WRITE? (YES - NO) 
READ? (YES - NO) 

WRITE CHECK? (YES - NO) 

TO PERFORM A WRITE CHECK ONLY, THE OPERATOR MUST FIRST WRITE 
SOME KNOWN DATA ON THE DISK. THIS COURSE OF ACTION ALSO 
PREVAILS FOR A READ ONLY OPERATION. 
* IF AN ERROR OCCURS IN THE LINE THE OPERATOR IS TYPING, 
DEPRESS THE RUB-OUT KEY AND RETYPE ANSWER. 
ALL ANSWERS SHOULD BE FOLLOWED BY A CARRIAGE-RETURN 
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MAINDEC-11-D2RSC-E RH11-RSOS/LA-RSOY DATA RELIABILITY DIAG PAGE le 
DESCRIPTION 

«5.3 ROUTINE ABSTRACTS 

ADDRESS TEST 

THIS TEST WRITES EACH SECTOR WITH ITS OWN ADDRESS THEN READS IT BACK 
AND COMPARES IT FOR THE CORRECT DATA. 

RANEX - RANDC™ DATA, ADDRESS AND WORD COUNT TEST 

THIS ROUTINE TESTS THE ABILITY OF THE SYSTEM 10 ACCESS RANDOM 
ADDRESSES WITH RANCOM GATA. ONE SECTOR OF RANDOM DATA IS WRITTEN AT A 
STARTING RANDOM ADDRESS ON THE DiSK. IT IS THEN WRITE CHECKED AND 
READ. ALL ERRORS ARE REPORTED. THIS IS REPEATED 1000 TIMES 

DATA RELIABILITY - DATA PATTERN TEST 

IN THIS PORTION OF THE TEST, THE RELIABILITY OF THE DISK SURFACE IS 
TESTED BY WRITE, WRITE CHECK, AND READ FUNCTIONS. THE ROUTINE FIRST 
WRITES THE COMPLETE SURFACE WITH A SET DATA PATTERN, THEN A WRITE 
CHECK OF THE “COMPLETE SURFACE IS ACCOMPLISHED, THUS REPORTING ALL 
ERRORS BETWEEN THE DATA WRITTEN AND THE DATA IN MEMORY. THE DISK IS 
THEN READ. THE DATA READ FROM THE DISK IS COMPARED AGAINST THE KNOWN 
DATA PATTERN. THIS COMPARE IS TAKING PLACE THE SAME TIME THE DISK IS 
BEING READ. THE BUFFER IS CLEARED AS IT IS BEING COMPARED. IF THERE 
ARE DATA BUFFERS ON -A- AND -B- PORTS, THE DATA TEST WILL TRANSFER 
DATA OVER -A- PORT ON ODD PASSES AND OVER -B- PORT ON EVEN PASSES. 

5.4 SUBROUTINE ABSTRACTS 

5.4.1 SCOPE 

THIS SUBROUTINE CALL IS PLACED BETWEEN EACH SUBTEST IN THE INSTRUCTION 
SECTION. IT RECORDS THE STARTING ADDRESS OF EACH SUBTEST AS IT_IS 
BEING ENTERED IN LOCATION “LAD”. IF A SCOPE LOOP. IS REQUESTED, THE 
CURRENT SUBTEST WILL BE LOOPED UPON. THE CONTENTS CF LAD MAY BE USED 
TO DETERMINE THE LAST SUSTEST SUCCESSFULLY COMPLETED. 

5.4.2 HLT 

THIS ROUTINE PRINTS OUT AN ERROR MESSAGE (SEE 6.1). TO INHIBIT 
TYPEOUTS, PUT SW<13> ON A 1. 

5.4.3 TRAPCATCHER 

A ”%.+2" = “HALT’ SEQUENCE IS REPEATED FROM O - 776 TO CATCH ANY 
UNEXPECTED TRAPS. THUS ANY UNEXPECTED TRAPS OR INTERRUPTS WILL HALT 
AT THE VECTOR + 2. 
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i CESCRIPTION 

6. ERRORS 

1 

t &.1 EPRCR PRINTOLT 

THE FORMAT IS AS FOLLOWS: 

ADR ¢Si = =z sowee CSe = ----- ER = ----- 
GOOD & teen BAD = ----- 

WHERE : 

| C$1,CS2,ER ETC , . = R511 DISK REGISTERS. 
600 = EXPECTED DAT 
AD = DATA RECEIVED: 

TO FIND THE FAILING TEST, LOOK AT THE LISTING ABOVE THE ADORESS TYPED. 

Fe SWO IS sae A DRIVE WILL BE DROPPED FROM THE TEST SEQUENCE AFTER 20 
ERRORS. THE’ PROGRAM WILL STATE WHICH DRIVE WAS DROPPED AND ON WHICH 
PASS IT WAS DROPPED. IF ALL THE ORIVES HAVE BEEN DROPPED, THE PROGRAM 
WILc TYPE “TESTING UNIT O™ AND HALT", INDICATING THAT IT COULD NOT 
FIND ANY MORE HATVES ON THe SycTeM To TEST. 
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7. RESTRICTIONS 

THIS DIAGNCSTIC WILL TEST -B- PCRT, ONLY IF THE CPU CAN ACCESS THAT 
MEMORY ON -B- PORT 

@. MISCELLANEOUS 

8.1 EXECUTION TIME 

PASS COMPLETE WILL BE YYPED OUT AT ENO OF PASS. IT WILL TAKE 10 10 20 
MINUTES TO COMPLETE A PASS DEPENDING ON THE TYPE OF ORIVE BEING TESTES 
AND THE SIZE OF THE SYSTEM. 

8.2 STACK POINTER 

STACK IS INITIALLY SET TO S00 
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8.3 POWER FAIL 

THE STARTING ADDRESS FOR THE WRITE POWER FAIL TEST IS 244. WHEN 
ASKED, ENTER UNIT &. THE PROGRAM WILL TELL THE OPEFATOR WHEN TO POWER 
CoWN., WHEN THE SYSTEM IS POWERED UP, ONLY ONE ERROR IS ALLOWED. THE 
STARTING ADDRESS FOR THE WRITECHECK POWER FAIL TEST IS 250. HERE AS 
IN THE WRITE POWER FAIL TEST, THE PROGRAM WILL TELL THE CPERATOR WHEN 
TO POWER DOWN. WHEN THE POWER COMES BACK, NO ERRORS SHOULD OCCUR. 
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CORSCE.PL! CROSS REFERENCE TABLE -- MACRO NAMES 

SSUPR ls 
STRAP le 
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STYPD lg 
STYPE 1e 
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DZRSCE PLL CROSS REFERENCE TASLE -- PERMANENT SYMBOLS 

ENABL 1 
LIST 1 
MACRO 1 
NLIST 1 

MN 1 604 

ERRORS DETECTED: ) 
DEFAULT GLOBALS GENERATED: 

®, OZRSCE .SEQ”SOL/CRF /PAGNUM NL: TOC=SYSMAC.CO,DZRSCE.P11 
2 SECONDS RUN-TIME: 22 25 

RUN-TIME RATIO: 104/48=2. 1 
CORE USED: 32K ‘63 PAGES) 
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