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IDENTIFICATION
PRODUCT COCE: MAINDEC-11-DZRSC-E-D
PROODUCT NAME: RH11-RS03-RS03/LR-RS04 DATA RELIABILITY
DIRGNOSTIC
PROGRAM DRTE: AUG 1976
MAINTRINER; CIAGNOSTIC GROLP

THE INFORMARTION IN THIS DOUCMENT IS SUBJECT TO CHANGE
WITHOUT NCTICE AND SHOULD NOT BE CONSTRUED RS A COMMITMENT
BY_ DIGITAL EGUIPMENT  CORPORATION. DIGITAL  EQUIPMENT
CORPORATION ASSUMES NO RESPONSIBILITY FOR ANY ERRORS THAT
MAY APPEAR IN THIS MANUAL.

T4z SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED TO THE
PURCHRSER (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 RS MAY
OTHERWISE BE PROVIDED IN WRITING BY DIGITAL.

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

COPYRIGHT (C) 1973,1974,1975,1976 BY DIGITAL  EQUIPMENT
CORPCRATION
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CESCRIPTION

1. RBSTRACT
THIS DIRGNCSTIC WARS DESIGNED TG TEST RSO3, RSO3/LA AND RS04 DRIVES.

THE _DZRSC DISK DRTA TEST IS A SERIES OF ADDRESS AND DATA RELIABILITY
ROUTINES WMICH VERIFY TO THE USER THAT THE CONTROLLER (RH11) AND THE
DISKS (RSO3/LA OR RSOM) RARE OPERATING CORRECTLY. THIS TEST SHOULD BE
ISED IN CONJUNCTION MITH THE DZRSB DIRGNOSTIC. IF THERE IS A_POWER
BQIL WHILE THE DIAGNOSTIC IS RUNNING, THE PROGRAM WILL WAIT FCR
At CIOXIMATELY S MINUTES, TO GIVE ALL THE ORIVES TIME TO COME BACK UP
10 JPEED, BEFCRE RESTARTING THE TEST SEQUENCE.

NOTE

THIS FROGRAM WILL DESTROY ALL DATA ON
THE DISKS. TURN GFF ALL DRIVES THART YOU
DO NOT WANT TO TEST.

2. REGUIREMENTS

£.1 EQUIPMENT

PDP1] STANDARD COMPUTER WITH A MINIMUM OF 8K OF MEMORY, AND AN RHll
CONTROLLER WITH AN RSC3, RS03/LA OR AN RSO4 DISK.

2.2 PRELIMINARY PROGRRMS
DZRSB
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3. LORDING PROCEDURE
USE STANDARD PROCEDURE FOR ABS TAPES.

3y
=0
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DESCRIPTION

4. STARTING PRGCEDURE

4.1 CONTROL SWITCH SETTINGS

SEE 5. (A.L DOWN FOR WORST CRSE TESTING)

4.2 STRRTING RDDRESS

PROGRAM AND/OR OPERARTOR ACTION

LOAD FROGRAM INTO MEMORY USING ABS LOARUER.
. 1. STARTING RDDRESS 200.

A. SET _SWITCHES (SEE SEC 5.). ALL DOWN FOR WCRST CASE (IF
SWITCH-LESS CPv SIMPLY PRESS START)

= B. THE DISPLAY ON THE 11,45 WILL SHOW THE ITERARTION COUNT IN
THE LEFT BYTE AND TEST NUMBER IN THE RIGHT. TO USE, SET
THE ORTR DISPLAY SWITCH TO THE DISPLAY POSITION.

C. PRESS START.

THE PROGRAM WILL NOW MAP THE DARTR BUFFERS IN 4K SEGMENTS ON =-R- AND
-B- PCRTS yP TO 28K. IT WILL THEN TYPE QUT THE PRRAMETERS OF THE DATA
BUFFERS. THE PROGRAM WILL ONLY DO THIS THE FIRST TIME IT IS STARTED

FOR 1T STORES THESE ADDRESSES AND CONTINUES USING THEM. ~TO HAVE THE
PROGRAM REMAP THE SYSTEM, THE PROGRAM MUST BE RELOADED. IF YOU WISH
YO GET ABOVE 28K, YOU CAN ENTER CONVERSATION MODE AND PUT THE DATA
gHEFERS WHERE YOU WiSH. THE SIZE OF THE DATA BUFFERS CAN NOT EXCEED
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DESCRIPTION

S. OPERARTIONARL SWITCH SETTINGS

THIS PPOGRAM HAS BEEN MODIFI1<D TO RUN ON A PROCESSOR WITH OR WITHOUT A
HARDWRRE Suxrcn REG&?TER. uasn FIRST EXE?UTED THE PROGRAM TESTS THE
EXISTENCE OF A HARDWARE SWiTCH REGISTER. IF NOT FOUND R SOFTWARE
SWITCH REGISTER LOCARTION (SWREG=LOC.17b. IS DEFRULTED 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. R IF NO CHANGES RRE TO BE MRDE.

2. b6 DIGITS 0-7 TO REPRESENT IN OCTAL THE NEW SWITCH REGISTER
VARLUE: LAST DIGIT FOLLOWED BY <«CR>,

3. tu TC ALLOW PEENTERING VALUE IF ERROR IS COMMITTED
KEYING IN SWREG VALUE.

BUILT INTO THE PROGRAM IS THE ABILITY TO DYNRMICALLY CHANGE THE
CONTENTS OF SWREG DURING PROGRAM EXECUTION. BY STRIKING tG (CNTL G)
ON CONSOLE TTY THE OPERRTOR SETS A REQUEST FLAG_TO CHANGE THE CONTENTS
OF SWREG, WHICH IS PROCESSED IN KEY ARERS OF THE PROGRAM CODE (I.E.)
ERROR ROUYINES, AFTER HALTS END OF PASS, AND OTHER APPLICABLE ARERS.
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DESCRIPTION

SWITCH SETTINGS ARE:

SW¢ 1S
SW¢ 14
SW¢1
Swile

SWH(1l»
S 10>
SW«0P
SW«08>
SW«O7?»

SW«06>
SR«
SW«O¥H

SW«Q3>
SW<Q2>
SW«Q1>
SW<0D>

.....

QQQQQ

HALT ON ERROR

LOOP ON FUNCTION

INHIBIT PRINTOUT

INHIBIT COMPARISON

WITH THIS SWITCH SET, THE

PROGRAM WILL NOT COMPARE THE

DATA 1T RERD 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

PR

&

Eb

COMPARE ROUTINE BEFORE EXECUTING NEX™ READ
COMMAND. WHEN SWITCH IS O, ONLY 1 ERFOR

TYPEQUT IS RECORDED.
TYPEOUT 8 OF ERRORS
INHIBIT MEMORY MANAGEMENT
DATA TEST ONLY

DROPS DRIVE AFTER 20 ERRGRS
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DESCRIPTION

S.1 DRATR RELIRBILITY TEST MODE

WITH SWB SET, THE PROGRAM WILL SET THE “E31* BIT IN RMCS2 AND TRANSFER
64K OF DRTA AT A TIME FOR ALL PATTERNS E.’CEPT RANDOM. RANDOM WILL BE
EXECUTED RS USUAL WITH STANDARD BUFFERS. NO COMPARES ARE DONE IN THIS
MODE OF OPERATION EXCEPT ON RANDOM PATTERNS. THIS OPTION SHOLLD ONLY
S s ool R i, e et 1 coticatl
A gES}REg EISK EEBRES IN C NVEBSR?ION HOSE FOR IT EQN ggOBUC R DISK
RDDRESS OVERFLOW ERROR FOR THIS DATA RELIMBILITY TEST MODE OMLY DOES

64K WORD TRANSFERS. IF SWB IS CHANGED, WHIL: THE PROGRAM IS fUNNING,
THE PROGRAM WILL FINISH ITS PRSS BEFORE EXECUTING THE SWITCH CHANGE.

S.2 CCNVERSATION M'CE FOR PROGRAM PARAMETERS FOR DARTAR TEST ONLY

IN CONVERSATION MCDE THE OPERRTOR CAN SPECIFY ANY ONE OR ALL OF THE
PROGRAM PARAMETERS.

NOTE

ONCE IN CONVERSATION MODE, THE ONLY WAY
T0 REMAP THE SYSTEM 15 TO RELOR™ <E
PROGRAM. TO RESTART THE PROGRAn IN
CONVERSATION MODE WITHOUT HAVING T0
REANSWER THE QUESTIONS. THE STARTING
ADDRESS IS 210. RESEY SWITCH 10. TO
RESTART THE_PROGRAM_ WITHOUT HAVING 10
REANSWER  THE PORT SIZING QUESTIONS,
RESTART AT 220. RESET SWITCH 10.
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251 DESCRIPTION

e85

284 THE PROGRAM WILL NOW ASK SEVERAL OUESTIONS, THE TABLE BELUM WILL HELP
ggg YOU ANSWER THE GUESTIONS.

287 TYPE TO START AT TYPE TO START AT

288 0 000000

299 1 020000 20 400000

290 2 040000 2l 420300

291 3 060000 22 440000

292 g 100000 23 460000

93 g 120000 &4 560000

294 6 140000 25 520000

245 7 160000 26 §40000

2% 10 200000 27 560000

297 11 220000 30 606000

238 12 240000 3! 620000

299 13 260000 32 640000

300 14 300000 33 66000C

301 15 320000 3M4 70000C

302 16 340000 35 720000

gga 17 30000 36 740001

ggg NOTE:  TYPE ONLY NUMBERS SHOWN!!!

ggg - 1. =-A- PORT? (Y OR N

308 THIS GIVES YOU THE OPTION TO TEST -R- OR -B- PORT USING THE
gi? DATA TEST.

312 IF THE ANSWER TO THIS QUESTION IS YES, THE FOLLOWING
313 GUESTIONS WILL BE ASKED. IF THE ANSWER IS W), -B- PORT WILL
gig BE TESTED AND GQUESTIONS 4 AND S WILL BE ASKED.

3%9 2. 15T 4K BANK

318 THIS NUMBER THAT IS TYPED WILL DETERMINE WHERE THE BUFFER
3%3 ARER WILL START ON -A- PORT. USE TABLE ABOVE

§Sé NOTE:

323 PROGRAM IS LOCATED IN 15T 4K BAMK.

224 THEREFORE, THIS BANK CAN NOT BE USED AS

325 A BUFFER.

326

327

ggg 3. 8 OF YK BANKS ?

330 THIS WILL DETERMINE THE SIZE OF THE -R- FORT DATA BUFFER.
331 THE SIZE OF THE DATA BUFFER CAN NOT EXCEED 24K AND MUST BE IN

332 *QCTAL".
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DESCRIPTION

4, 1ST 4K BANK »
NOTE
THIS DIQGNOSTIC WILL ONLY TEST -8- PORT
IF THE PROCESSOR HMAS ACCESS TO THAT

MEMORY ON -B- PORT. THIS MEMJRY MUST
HAVE THE SAME ADDRESS ON ALL PCRTS.

THIS NUMBER NILL DETERNINE WHERE THE DATA BUFFER AREAR WILL
START ON -B- P

S. # OF 4K BRANKS?
THIS NUMBER WILL DETERMINE THE SIZE OF THE -B- PORT DATA

BUFFER. _ THE SIZE OF THE DATR BUFFER CRN NOT EXCEED 24X AND
MUST BE IN “OCTAL"™.

EXAMPLE:
12K XXXXX XXXXXXXXXXX 16K
X X X X
XMEMX X BANK 3 X
X X X X
8K XX%XX %XXXXXXXXX% 12K
§XXXXXXXXXXXXXXXXXXXXXXXXXXX)X§ § BANK 2 §
X X XXXXXXXXXXX 8K
XXXXXXX X-B-PORT X X
X X X X BANK 1 X
X CPU X BK XXXXX XXXXXX X X
X X XMEMX X RH X XXXXXXXXXXX 4K
XXXXXXX 0 XXXXX XXXXXX X X
X X X X BANK 0 X
X X X-R-PORT X PROGRAM X
XXXXXXXXXXXXXXAXXXXXXKXXXY XXXXX XXXXXXXXXXX O

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

TO TEST -A- PORT ~8= PORT
1) Y 1) N
2) 1 4) 2
3) 1 S) !
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DESCRIPTION

PROCRAM CONVERSATION
MULTI DRIVE MODE? (YES-NO)

MULTI DISK MODE IS A MODE IN THE PROGRAM MWHICH ALLOWS THE
OPERATOR TO_ EXERCISE ALL THE DISKS ON THE SYSTEM WITHOUT
RE-STARTING THE PROGRAM. THE PROGRAM, AFTER EXERCISING ONE
DISK WILL REPORT A MESSAGE TELLING' THE OPERATOR WHICH DISK
NILL BE SELECTED NZXT, AND THEN THE PROGRAM MWILL EXERCISE

ISK. 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 70 TEST B8Y
TYPING THE UNIT NUMBER.

OPT.ONAL WORD COUNT (YES-NO)

IF THE OPERATOR ANSWERS “NO" TO THIS QUESTION THE NEXT
QUESTION WILL EE DELETED FROM THE CONVERSATION.

Wp CT

THE OPERATOR (AN SPECIFY ANY LENGTH TRANSFER FROM 1(8) TO
60000(8) WORNOS. THE NORMAL TRANSFER LENGTH IS N(8) WORCS
WHERE N IS THz MAXIMUM BUFFER SIZE FOR THE AVRILABLE CORE.
IN EITHER CRSE, 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 THRT YOU WOULD LIKE TO
ggﬂggooYOU CAN TYPE IN THAT 4K BANK # AND THEN SPECIFY A WC

IF THE WORL COUNT NUMBER TYPED, IS5 LARGER THAN THE CORE SIZE
GIVEN IN THE SETUP ROUTINE, THE OUESTION WILL BE REPEARTED.

OPTIONRL DSK ADDR (YES-NO)

IF THE ANSWER TO THIS QUESTION IS NO, THE WHOLE OISK WILL BE
WRITTEN AND THE NEXT QUESTION 1S NOT'ASKED.

DSK RODR
THE OPERATOR CAN NOW SPECIFY THE STARTING SECTOR
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PATTERN NO.?

THIS GIVES THE OPERATOR THE OPTION OF SELECTING ALL THE DRTA
PATTERNS_ (#22) OR ANY ONE DATAR PATTERN, SIMPLY BY TYPING THE
ORTR PATTERN NUMBER DESIRED.

PATTERN 000000
. 177777

"
[
(1]
”
[ 1]
[ 1]
”"
L]
"”
[
[ 1]
"

155555

133333

RANDOM DATA

RUN ALL DRATA PATTERNS UNDER
PROGRAM CONTROL

IN THIS SECTION OF THE PROGRAM PRRAMETER 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 - NC)
RERD? (YES - NO)
WRITE CHECK? (YES - NO)

TO PERFORM A WRITE CHECK ONLY, THE OPERATOR MUST FIRST WRITE
SOME KNOWN DATR ON THE 0Ysk.™ THIS COURSE OF ACTION ALSO
PREVAILS FOR A RERD ONLY OPERATION.

# IF AN ERROR OCCURS IN THE LINE THE OPERARTOR IS TYPIAG,
DEPRESS THE RUB-OUT KEY AND RETYPE ANSWER.

ALL ANSWERS SHOULD BE FOLLOWED BY R CARRIRGE-RETURN
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S.3 ROUTINE ABSTRACTE
RDODRESS TEST

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

RANEX - RANDOM DATAR, RDCRESS AND WORD COUNT TEST

THIS ROUTINE TESTS THE RBILITY OF THE SYSTEM TO RACCESS _RANDOM
ADDRESSES WITH RANDOM DATA. ONE SECTOR_OF RANDOM DRTA_IS WRITTEN AT A
STARTING RANDOM ACDRESS ON THE DISK. IT IS THEN WLRITE CHECKED AND
READ. ALL ERRORS RRE REPORTED. THIS 1S REPEARTED 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 RERD FUNCTIONS. THE ROUTINE FIRST
WRITES THE COMPLEYE SURFACE WIYH A SET DATA PRTTERN, THEN R WRITE
CHECK OF THE COMPLETE SURFACE 1S ACCOMPLISHED, TAHUS REPORTING ALL
ERRORS BETWEEN THE DATR WRITTEN AND THE DATA IN MEMORY. THE DISK IS
THEN READ. THE DATA READ FROM THE DISK IS COMPARED AGRINST THE KNOWN
DATA PATTERN. THIS COMPARRE IS TAKING PLACE THE SAME TIME THE DISK IS
BEING READ. THE BUFFER IS CLEARED RS IT IS BEING COMPARED. IF THERE
ARE DATA BUFFERS ON -A~ AND -B- PORTS, THE DATA TEST WILL TRANSFER
DATA OVER -R- PORT ON ODD PASSES AND OVER -B- PORT ON EVEN PASSES.

5.4 SUBROUTINE RBSTRACTS

5.4.1 SCOPE

THIS SUBROUTINE CALL IS PLACED BETWEEN ERCH SUBTEST IN THE INSTRUCTION
SECTION, _IT RECORDS THE STARTING ADDRESS QF EACH SUBTEST RS 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
TYPEQUTS, PUT SW<13> ON A 1.

5.4.3 TRAPCRTCHER
R .42 - "HALT" SEQUENCE IS REPERTED FROM O - 2?76 TO_ CATCH ANY

UNEXPECTED TRAPS.  THUS ANY UNEXPECTED TRAPS OR INTERRUPTS WILL HALT
AT THE VECTOR + 2.

- e
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DESCRIPTION

6. ERRORS

€.1 EPRCR PRINTOUT
THE FORMART IS RS FOLLOWS:

ADR CS] = ~==w- (S = ----- ER = -===-

GOOD P BAD = ===--

WHERE :

¢S1,CS2,ER ETC. = RS11 DISK REGISTERS.
) 600D = EXPECTED DATA.

BAD = DATA RECEIVED.

TO FIND THE FAILING TEST, LOOK AT THE LISTING ABOYE THE RDDRESS TYPED.
IF SWO IS SET, A DRIVE WILL BE OROPPED FROM THE TEST SEQUENCE AFTER 20
ERRORS,  THE' PROGRAM WILL STATE WHICH DRIVE WAS DROPPED AND ON WHICH
FASS 1T WAS DROPPED. IF ALL THE DRIVES HRVE BEEN DROPPED, THE PROGRAM

WILL "TYPE “"TESTING UNIT 0" AND HALT", INDICATING THAT IT COULD NOT
FIND ANY MORE DRIVES ON THE SYSTEM TO TEST.

7. RESTRICTIONS

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

8. MISCELLRNEOUS

8.1 EXECUTION TIME
PRSS COMPLETE WILL BE TYPED OUT AT END OF PASS. IT WILL TAKE 10 _TO 20

MINUTES TO_COMPLETE R PASS DEPENDING ON THE TYPE OF DRIVE BEING TESTED
AND THE SIZE OF THE SYSTEM.

8.2 STACK POINTER .
STACK IS INITIALLY SET TO 500
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8.3 POWER FRIL

THE STRRTING RDDRESS FOR THE WRITE POMER FRIL TEST IS 244.  WHEN
ASKED, ENTER UNIT a. THE PROGRAM WILL TELL THE OPERATOR WHEN TO POWER
DOWN. WHEN THE SYSTEM 1S POWERED UP, ONLY ONE ERROR IS ALLOWED. THE
STRRTING ADDRESS "FOR THE WRITECHECK POWER FAIL TEST IS 250, HERE AS

IN THE WRITE POWER FAIL TEST, THE PROGRAM WILL TELL THE CPERATOR WHEN
10 Pousnyooun. WHEN THE POWER COMES BRCK, NJ ERRORS SHOULD OCCUR.
REM %
IDENTIFICATION
PRODUCT CODE: MAINDEC=-11-DZRSC-E-D
PRODUCT NAME: RH11-RS03-RS03/LA-RS04 DATA RELIABILITY
DIAGNOSTIC
PROGRAM DATE: AUG 1976
MAINTAINER; DIAGNOSTIC GROUP

THE INFORMRTION IN THIS DOQUCMENT 1S SUBJECT TO CHANGE
WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED RS R COMMITMENT
EY DIGITAL EQUIPMENT  CORPORATION. DIGITAL _ EGUIPMENT
CORPORATION ASSUMES NO RESPONSIBILITY FOR ANY ERRORS THAT
MARY APPEAR IN THIS MANUAL.

THE SOFTWARE DESCRIBED IN THIS DOCUMENT 1S FURNISHED TO THE
PURCHRSER UNDER A LICENSE FOR USE ON R SINGLE COMPUTER
SYSTEM AND CAN BE COPIED (WITH INCLUSION OF DIGITAL’S
COPYRIGHT NOTICE) ONLY FOR USE IN SUCH SYSTENM, EXCEPT AS MRY
OTHERWISE BE PROVIDED IN WRITING BY DIGITRL.
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CESCRIPTION
1. RBSTRACT
THIS CIRGNOSTIC WAS DESIGNED TO TEST RSO3, RSO3/LA AND RSO4 DRIVES.
THE DZRSC DISK DATA TEST 1S A SERIES OF ADDRESS AND DATA RELIABILITY
ROUTINES WHICH VERIFY TO THE USER THAT THE CONTROLLER (RHI1) AND THE
DISKS (RSO3/LA OR RSO4) ARE CPERATING CORRECTLY. THIS TEST SHOULD BE
USED IN CONJUNCTION WITH THE DZRSB DIRGNOSTIC. IF THERE IS A_POUWER
FRIL WHILE THE DIAGNOSTIC IS RUNNING, THE PROGRAM WILL WARIT FOR
APPROXIMATELY S MINUTES, TO GIVE ALL THE DRIVES TIME TO COME BACK UP
TO SPEED, BEFORE RESTARTING THE TEST SEQUENCE.
NOTE
THIS FROGRAM WILL DESTROY ALL DATA ON

THE DISKS. TURN OFF ALL DRIVES THART YOU
DO NOT WANT TO TEST.

2. REQUIREMENTS

c.l EQUIPMENT

PDP11 STANDARD COMPUTER WITH A MINIMUM OF 8K QOF MEMORY, AND AN RHIl
CONTROLLER WITH AN RSO3, RSO3/LA OR AN RSO4 DISK.

2.2 PRELIMINRRY PROGRRMS
DZRSB

3. LORDING PROCEDURE
USE STANDRRD PROCEDURE FOR RBS TAPES.
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DESCRIPTION

4. STRARTING PROCEDURE .

4.1 CCNTROL SWITCH SETTINGS

SEE S. (RLL DOWN FOR WORST CASE TESTING)

4.2 STARTING ADDRESS

PROGRAM AND/OR OPERRTOR ARCTION

LORD PROGRAM INTO MEMORY USING RBS LOADER.
1. STARTING ADDRESS 200.

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

B. THE DISPLAY ON THE 11,45 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 MRP THE DARTA BUFFERS IN 4K SEGMENTS ON -R- °ND
-B- PORTS UP TO 28K. 1T WILL THEN TYPE OUT THE PARAMETERS OF THE DATA
BUFFERS. THE PROGRAM WILL ONLY DO THIS THE FIRST TIME IT IS STRRTED

FOR IT STORES THESE ADDRESSES AND CONTINUES USING THEM. ~TO HAVE THE
PROGRAM REMAP THE SYSTEM, THE PROGRAM MUST BE RELOADED. IF YOU WISH
T0O GET RABOVE 28K, YOU CAN ENTER CONVERSATION MODE AND PUT THE DATA
ggiFERS WHERE YOU WYSH. THE SIZE OF THE DATA BUFFERS CAN NOT EXCEED
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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 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 MRDE.

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

3. U TO 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 tG (CNTL G)
ON CONSOLE TTY THE OPERATOR SETS A REQUEST FLAG TO CHANGE THE CONTENTS
CF SWREG, WHICH IS PROCESSED IN KEY AREAS OF THE PROGRAM CODE (I.E.)
ERROR ROUYINES, AFTER HALTS END OF PARSS, AND OTHER APPLICABLE ARERS.
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816 DESCRIPTION
1
353 SWITCH SETTINGS ARE:
821 SWC1S> = 1 ..... HALT ON ERROR
822 SWeld) = 1 ..... LOOP ON FUNCTION
823 SWel1d> =1 ..... INHIBIT PRINTOUT
824 SWcld» = 1 ..... INHIBIT COMPARISON
825 WITH THIS SWITCH SET, THE
826 PROGRAM WILL NOT COMPARE THE
827 DATA IT READ FROM THE DISK WITH
828 THE KNOWN GOOD DATA.
829 SWC1ld =1 ..... HALT ON COMPLETION OF TRANSFER
830 SWeidy =1 ..... ENTER CONVERSATION MODE
831 SWD» =1 ..... LOOP ON ERROR
832 SW<OB> = 1 ..... DATA RELIABILITY TEST MODE
833 SW<O7> =1 ..... WAIT IN WAIT MODE
834 PROGRAM RUNS IN A BACKGROUND TEST
835 WHILE WAITING FOR INTERRUPT, WITH
836 SW SET PROGRAM WAITS IN A WAIT
837 ) INSTRUCTION.
838 SWOB> = 1 ..... OPTIONAL TYPEOUT OF RETRY ERRORS
| 839 SW«OS> = 1 ..... INHIBIT PASS COUNT
840 SWeO4> =1 ..... ALLOWS 8 ERROR TYPEOUTS IN THE
84] COMPARE ROUTINE BEFORE EXECUTING NEXT READ
842 COMMAND. WHEN SWITCH IS O, ONLY 1 ERROR
| 843 TYPEOUT 1S RECORDED.
84y SWO =1 ..... TYPEOUT & CF ERRORS
| B84 SWe2> =1 ..... INHIBIT MEMORY MANAGEMENT
| B4 SWBI> =1 ..... DATA TEST ONLY
| BY? SWB0> =1 ..... DROPS DRIVE AFTER 20 ERRCRS
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DESCRIPTION

S.1 DATA RELIABILITY TEST MODE

WITH 8&8 gsT, THS PROERQH HALL BET THE "Eﬂé” ?IT IN RHCSE R TRRNSFER
Yk UF DHTA AT A TIME FOR RLL PATTERNS EXCEPT RANDOM. RANDOM WILL BE
EXECUTED AS USUAL WITH STANDARD BUFFERS. NO COMPARES ARE DONE IN THIS
MODE OF OPERATION EXCEPT ON RANDOM PRTTERNS. 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
RDDRESS OVERFLOW ERROR FOR THIS DATA RELIABILITY TEST MODE ONLY DOES
B4K 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 MOCE FOR PROGRAM PARAMETERS FOR DATA TEST ONLY

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

NOTE

ONCE IN CONVERSATION MODE, THE ONLY WAY
70 REMAP THE SYSTEM IS5 TO RELOAD THE
PROGRAM. TO RESTART THE PROGRAM IN
CONVERSATION MODE WITHOUT HAVING TO
REANSWER THE QUESTIONS, THE STARTING
ADDRESS IS =210. RESEY SWITCH 10. 710
RESTART THE PROGRAM WITHOUT HAVING TO
REANSWER  THE PORT SIZING GQUESTIONS,
RESTART AT 220. RESET SWITCH 10.
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DESCRIPTION

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

TYPE TO START AT TYPE TO START AT

C 000000

l 020000 4] 400C00
2 040000 el 420000
3 060000 22 440000
4 100000 23 460000
S 120000 c4 500000
b 140000 es ©20000
7 160000 eb S40000
10 200000 27 560000
11 220000 30 600000
12 240000 31 620000
13 260000 32 640000
14 300000 33 660000
15 320000 34 700000
16 340000 35 720000
17 360000 36 740000

NOTE: TYPE ONLY NUMBERS SHOWN!!!

1. =-A- PORT? (Y OR N)
THIS GIVES YOU THE OPTION TG TEST -A- OR -B- PORT USING THE
DRTA TEST.
IF_THE ANSWER TO THIS QUESTION IS YES, THE FOLLOWING
QUESTIONS WILL BE ASKED, IF THE ANSWER IS NO, -B- PORT WILL
BE TESTED AND QUESTIONS 4 AND S HILL BE ASKED.

2. 1ST 4K BANK #

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

NOTE:
PROGRAM IS LOCATED IN 1ST HK BANK.
THEREFORE, THIS BANK CAN NOT BE USED RS
R BUFFER.
3. # OF 4K BRNKS ?
THIS WILL DETERMINE THE SIZE OF THE -R- PORT DATR BUFFER.

IHETEEEE CF THE DRTA BUFFER CAN NOT EXCEED 24K AND MUST BE IN
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DESCRIPTION

IST YK BRANK &
NOTE

THIS DIAGNOSTIC WILL ONLY TEST -B- PORT

THE PROCESSOR HAS ASCESS TO THAT
MENORY ON -B- PORT. THIS MEMORY MUST
HAVE THE SAME ADDRESS ON ALL PORTS.

THIS NUMBER uILL DETERMINE WHERE THE DARTA BUFFER ARER WILL
STRRT ON -B- P

8 OF 4K BANKS”?

THIS NUMBER WILL DETERMINE THE SIZE OF THE -B- PORT DATA

BUFFER. ~ THE SIZE OF THE DATA BUFFER CAN NOT EXCEED 24K AND
MUST BE IN “OCTAL".

EXAMPLE:
12K XXXXX XXXXXXXXXXX 16K
X X X X
XMEMX X BANK 3 X
X X X X
8K XX%XX iXXXXXXXXX% 12K
%XXXXXXXXXXXXXXXXXXXXXXXXXXXXX§ § BANK 2 §
X X XAXXAXXXXKX 8K
XXXXXXX X-B-PORT X X
X X X X BANK 1 X
X CPU X BK XXXXX XXXXXX X X
X X XMEMX X RH X ARXXXXXXXXX  HK
XXXXXXX 0 XxxXX XXXXXX X X
X X X Y ZuNK 0 X
X X X-A-PORT X PROGRAM X
XXXXXKXXRXKXXAXXAXXXX XXX XA XXXX XX XXXXXXXXXXX O

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

TO TEST -R=- PORT -B- PORT
1) Y 1) N
2) 1 4) 2
3) 1 S) 1!
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989 DESCRIPTION

930

933 PROGRAM CONVERSATION

ggg MULTI DRIVE MODE? (YES-NO)

CE MULTI DISK MODE IS A MODE IN THE PROGRAM WHICH ALLONS THE
¢87 OPERATOR TO EXERCISE ALL THE DISKS ON THE SYSTEM WITHOUT
a8 RE-STARTING THE PROGRAM. THE PROGRAM, AFTER EXERCISING ONE
949 DISK WILL REPORT A MESSAGE TELLING' THE OPERATOR WHICH DISK
1035 NILL BE SELECTED NEXT AND THEN THE PROGRAM MWILL EXERCISE
1001 DISK.  WHEN COMPLETE PASS_1S ACCOMPLISHED, A PASS
iggg CCMPLETE WiLL BE REPORTED AND THE TEST WILL RECYCLE.
1004 IF THE ANSWER TO THE MULTI DRIVE MODE WAS “NO*, THE FOLLOWING
1005 QUESTION 1S ASKED.
1006
iggg UNIT &
1009 THE OPERATOR CAN NOW SELECT THE UNIT HE WISHES TO TEST BY
%gi? TYPING THE UNIT NUMBER.
igig OPTIONAL WORD COUNT (YES-NO)
1014 IF THE OPERATOR ANSWERS "NO" TO THIS QUESTION THE NEXT
igig QUESTION WILL BE DELETED FROM THE CONVERSATION.
i o T
1019 THE OPERATOR CAN SPECIFY ANY LENGTH TRANSFER FROM 1(8) TO
1020 60000(8) WORDS. ~ THE NORMAL TRANSFER LENGTH IS N(8) WORDS
1021 WHERE N IS THE MAXIMUM BUFFER SIZE FOR THE RVAILABLE CORE.
iggg IN EITHER CRSE, BUFFER WILL NOT EXCEED 24 K.
1024 THIS PROGRAM MAPS THE SYSTEM IN 4K SEGMENTS. IF THERE IS A
1025 1K "BLOCK OF MEMORY ON THE SYSTEM THAT YOU WOULD LIKE TO
1026 REACH, YOU CAN TYPE IN THAT 4K BANK & AND THEN SPECIFY A WC
iggg oF 200.
1029 IF THE WORD COUNT NUMBER TYPED, IS LARGER THAN THE CORE SIZE
iggg GIVEN IN THE SETUP ROUTINE, THE QUESTION WILL BE REPEATED.
iggg OPTIONAL DSK RDDR (YES-NO)

1034 IF THE ANSWER TO THIS QUESTION IS NO, THE WHOLE DISK WILL BE
;ggg WRITTEN AND THE NEXT QUESTION 15 NOT’ ASKED.

Eggg DSK ADDR

1039 THE OPERATOR CAN NOW SPECIFY THE STARTING SECTOR
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PRTTERN NO.?

THIS GIVES THE OPERATOR THE OPTION OF SELECTING ALL_THE DnTA
PATTERNS _(#22) 'OR_ANY ONE DRTA PATTERN, SIMPLY BY TYPING THE
DOATR PATTERN NUMBER DESIRED.

PATTERN 0 = 000000
" 177777
" 031463
0666656
100001
167070
070707
052525
125252
177737
146314
136363
063636
060001
10000S
1658555
133333
RANDOM DARTA
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 GRINED COMPLETE CONTROL OVER THE DISK FUNCTIONS. HE MUST
SPECIFY YES OR NO TO ALL OF THE FOLLOWING QUESTIONS.

WRITE? (YES - NO)
keRD? (YES - NO)
WRITE CHECK? (YES - NO)

T0 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 CARRISGE-RETURN

L L R T O A I I N L I I I I T [ TR T T

- ONONLWU—ONON LW
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DESCRIPTION

5.3 ROUTINE RBSTRRCTS
ADDRESS TEST

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

RANEX - RANDC™ DATR, ADCRESS AND WORD COUNT TEST

THIS ROUTINE TESTS THE ABILITY OF THE SYSTEM TO ACCESS_ RANDOM
ADDRESSES WITH RANDOM LARTA. ONE SECTOR _OF RANDOM DARTA_IS WRITTEN AT A
STARTING RANDOM ADDRESS ON THE DiSK. IT IS THEN WRITE CHECKED AND
READ. ALL ERRORS ARE REPORTED. THIS IS REPEARTED 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 WIYH 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 AGRINST THE KNOWN
DATA PRTTERN. _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.

S.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 SUBTEST SUCCESSFULLY COMPLETED.

S5.4.2 HLTY

THIS ROUTINE PRINTS OUT AN ERROR MESSAGE (SEE 6.1). TO INMIBIT
TYPEOUTS, PUT SW¢13> ON R 1.

S.4.3 TRAPCATCHER
R *.+2" - "HALT" SEQUENCE IS REPERTED FROM 0 - 776 TO_CRTCH ANY

UNEXPECTED TRAPS.  THUS ANY UNEXPECTED TRAPS OR INTERRUPTS WILL HALT
AT THE VECTOR + 2.




DoRSCE.PIL

4 Pt Pt Pust Dokt Pt Pt Pl P Pei

SWATERESEFHESEE |

wn
<0

Pt Dt B St Pt ot Pt Pt Pt P 0 ot ot et Bt Pt B @ Pt et P 5 P (s Pt ot Pt it Pt et D0 Dt Dt §t Dt D8 D8 Dt Dot $ ot B 4 § ot Bt Pt - ot P 4 P Pt Bt Pt Pt P
28 BBIYRREORLBII ot AN SR GFRETHTS

Popadbpapehpajupojpaliadpadopaod o 0hat bt Pt Pt st Pt Prt Pct Pt Pt Pt fot Pt Pt Pt |0 Pt Pt Pt Pt Pt Pt pw pa P PpaPsPp 2P 2P

O
LV

JWRIN. M(YLL 27T

32!

BO3

33-NN-78 09:20 PRGE 28

DIRSC-E RHIL-RSO3/LA-RSO4 DATA RELIABILITY DIRG  PAGE 132
6. ERRIRS

€.1 EPRCR PRINTOUT
THE FCRMAT IS RS FOLLOWS:

ADR  (S] = ===-- CS2 = ===-- ER = ===e-
600D 2 eccee BAD = ~==--

WHERE :

€S1,CS2,ER ETC. = RS1} oxsx chxsrsns
6oob = EXPEC

BRD DATA RECEIVED
TO FIND THE FRILING TESY, LOOK AT TME LISTING ABOVE THE RDDRESS TYPED.
IF SWQ IS SET A DRIVE KILL BE DROPPED FROM THE TEST SEQUENCE AFTER 20
RORS.  THE' PROGRAM WILL STRTE WHICH DRIVE WAS DROPPED AND ON WHICH

ER
PASS IT WRS DROPFED. IF ALL THE DRIVES HAVE BEEN DROPPED, THE PROGRAM

WILc TYPE “TESTING UNIT_ 0° AND HALT™, INDICATING THAT IT COULD NOT
FIND ANY MORE DRIVES ON Tue SysTem TO TedT.

7. RESTRICTIONS

THIS DIQ«NCSTIC HILL TEST -B- PCRT, ONLY IF THE CPU CAN RACCESS THAT
MEMORY ON -B- P

8. MISCELLANEOUS

8.1 EXECUTION TIME
PARSS COMPLETE WILL BE YYPED QUT AT END OF PARSS. 1T WILL TAKE 10 T0 20

MINUTES TO COMPLETE R PRSS DEPENDING ON THE TvPE OF DRIVE BEING TESTEC
AND THE SIZE OF THE SYSTENM.

8.2 STACK POINTER
STACK IS INITIALLY SET T0 S00
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8.3 POWER FRIL

THE STARTING ADDRESS FOR THE WRITE POWER FAIL TEST IS 244,  WHEN
ASAED, ENTER UNIT s, THE PROGRAM WILL TELL THE OPEFATOR WHEN TO POWER
DowN. WHEN THE SYSTEM IS POWERED UP, ONLY ONE ERROR IS ALLOWED. THE

TRRTING ADDRESS "FOR THE WRITECHECK POMER FAIL TEST IS 250. HERE AS
IN THE WRITE POWER FAIL TEST, THE PROGRAM WILL TELL THE CPERATOR WHEN
T0 POHERVDOUN. WHEN THE POWER COMES BACK, NO ERRORS SHOULD OCCUR.
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CIRSCE.PLL CRISS REFERENCE TARBLE -- MRCRO NAMES
.$SUPR 1s
STRRP 1s
STYPB 18
S1YPD it
STYPE is
$TYPD s
.$40CR 1s

L1170 it
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DZRSCE.PLL CROSS REFERENCE TASLE -~ PERMANENT SYMBOLS

.ENRBL )}

LIST l

JRERO 1
 JNLIST l

.REN 1 60u

ERRORS DETECTED:

4]
DEFRULT GLOBALS GENERARTED:

0

&, DZRSCE. SEQ.SOL/CRF /PAGNUM /NL: ToC=SYSMRC. CO, DZRSCE. P11

RION-TIME: 22 25 .2 SECONDS
RUN-TIME RATIO: 104-48=2.1
CORE USED: 232K (63 PRGES)
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