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5-Dec-1983 10:27:14  VAX-11 Bliss-16 V3-555 Page
S-Dec-1983 10:27:08  DISKSUSER2:[DIETZ.RDRX)ZRGACO.BL1;82 (1)

module ZRQAM1 (

stitle 'RD/Rx EXERCISER'
ident = 'vV0l1.2' .
addressing_mcde (absolute),
gnv-ronmnt (noeis)

begin

(
IDENTIFICATION

PRODUCT CODE: AC-T398C-MC

PRODUCT NAME : CZRQACO RQDX1 EXERCISER
PRODUCT DATE: S DEC 1983

MAINTAINER: DIAGNOSTIC ENGINEERING
AUTHOR : RICHARD F. DIETZ

COPYRIGHT (C) 1983
OIGITAL EQUIPMENT CORPOTRATION, MAYNARD, MASSACHUSETTS 01754

THIS SOFTWARE IS FURNISHED WUNDER A LICENSE FOR USE ONLY ON A SINGLE
COMPUTER SYSTEM AND MAY BE COPIED ONLY WITH THE INCLUSION OF THE
ABOVE COPYRIGMT NOTICE. THIS SOFTWARE, OR ANY OTHER COPIES THEREOF,
MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY OTHER PERSON
EXCEPT FOR USE ON SUCH SYSTEM AND TO ONE WHO AGREES TO THESE LICENSE
'T‘m I:‘I;lég TO AND OWNERSHIP OF THE SOFTWARE SHALL AT ALL TIMES

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE
AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT
CORPORATION,

DEC ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS
SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DEC.

THE FOLLOWING ARE TRADEMARKS OF DIGITAL EQUIPMENT CORPORATION:

DIGITAL POP UNIBUS MASSBUS
DEC DECUS DECTAPE
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SEQ 0003
ZRQAM1 RD/RX EXERCISER 5-Dec-1983 10:27:14 VAX-11 Bliss-16 V3-555 Page
vol1.2 5-Dec-1983 10:27:04 DISKSUSER2:[DIETZ.RDRXJZRQACO.BL1;82 (3)
i C 0095
3 C 0096
: C 0097 1.C GENERAL INFORMATION ,
: CO0098 3 cececccccccncnc--ua !
3 C 0099 {
3 C 0100 |
: C 0101 1.1 PROGRAM ABSTRACT |
i CO0102 = ceecccccccaccca- ;
: C 0103 ;
; C 0104 This program will functionally verify and exercise RQDX1 ;
: C 0105 Controller/Disk Drive subsystems. It is designed to verify |
3 C 0106 that the subsystem is functioning correctly and operating |
i C 0107 within design specifications. ;
: C 0108 s
: C 0109 :
3 C o110
3 C 0111 1.2 SYSTEM REQUIREMENTS
: CO112 = ecccccecccccccncaen-
: C o113
3 C 0114 1.2.1 HARDWARE REQUIREMENTS
: CO11S = cceccccccccccccccccceas
; C 0116
3 C 0117 LSI - 11/23 processor with 28K or more of memory, console
: C 0118 device (eg. VT100) and RQDX1 CONTROLLER board and attached
: E 8{53 RD-51 WI STER drive(s) and RX-50 FLOPPY drive(s)
H
3 C 0121 1.2.2 SOFTWARE REQUIREMENTS
H AT e —
: E 8{32 T de t 0 t
: his diegnostic is signed to run with the Diagnostic
3 E 8{52 Supervisor as described in paragraph 2.0.
3 C 0127 .
3 C 0128 1.3 RELATED DOCUMENTS AND STANDARDS
: COl29 3 cececcccsssscscsssscccsceccssss
: C 0130
s C 0131 XXDP+ SUPERVISOR/USERS MANUAL CHQUS |
3 C 0132 UQSSP UNIBUS/Q-BUS STORAGE SYSTEMS PORT '
3 C 0133 MSCP MASS STORAGE SYSTEM PROTOCOL |
: E ggg DUP  DIAGNOSTIC/UTILITIES PROTOCOL . |
: c gg? 1.4 DIAGNOSTIC HIERARCY PREREQUISITES
: EOIET =0 sscecssesessssesssscssscsscsssensy
3 C 0138
: C 0139 NONE
3 C 0140
3 C 0141
3 C 0142 1.5 ASSUMPTIONS
: EOAE . sseasessses i
H C 0144
3 C 0145 The hardware, other then the subsystem being tested is
; C 0146 sssumed to work properly. False errors may be reported if
; C 0147 the processor, memory, etc., do not function properly.
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SEQ 0005
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: C 0190

: C 0191

: C 0192 2.0 OPERATING INSTRUCTIONS

: CO0193 = ceccccccccceccccanaas

: C 0194

: C 0195

: C 0196 This is @ Rev C Supervisor Diagnostic: for operating
3 C 0197 instructions, please see chapter 5 of XXDP+ operator's
: C 0198 menual. They are no longer included in the disgnostic
: C 0199 because it is desired that a change in those instruc-
i C 0200 tions not require a re-assembly of all Supervisor Diag-
3 C 0201 nostics.

: C 0202

3 C 0203

3 C 0204 2.1 HARDWARE QUESTIONS

: C0205 = = ccccccccncccccacan

3 C 0206

3 C 0207 The following series of gquestions comprise the para-
3 C 0208 meters necessary to identify each disk subsystem.

: C 0209

3 C 0210

: C 0211 Hardware Configuration Questions

3 C0212 = eccccccccscccccccscccscccncncccaas

: C c213

: C 0214 The program will ask the follouing questions in
3 E 85{2 response to a START command (non-script).

H

3 C 0217 1. CHANGE MM (L) Y ?

3 C 0218

H C 0219 Answer NO to use the pre-built snswers for all hardware
: C 0220 questions. This program will be relessed pre-built to
3 C 0221 test three unit with default answers shown below. The
: C 0222 pre-built enswers may be changed at any time with the
: C 0223 setup utility. Answer YES if you want all the hardware
3 C 0224 questions to be esked.

: C 0225

3 'E 8%3? 2. NUMBER OF UNITS (D) ?

H

: C 0228 No default. Answer with the number of disk drive units
3 C 0229 to be exercised or tested. This oanswer will determine
3 C 0230 how -n¥ times the following questions are asked. A
; C 0231 r of 1 to 4 unite may be specified. A unit number
3 C 0232 will be sssigned sequentially from O by the Diagnostic
8 (c: 83.;:2 supervisor for each unit.

H

; E gggg 5. IP ADDRESS (0) 172150 ?

; C 0237 . Enter the address of the IP register of one RGDX1 as ad-
; C 0238 dressed by the processor with memory management turned
3 E 0239 off. The program expects an even 16-bit address in the

0240 range of 1 to 177774, 172150 is the default.
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SEQ 0006
ZRQAM1 RD/RX EXERCISER 5-Dec-1983 10:27:14 VAX-11 Blies-16 v3-555 P
vol.c 5-Dec-1983 10:27:04 DISKS$USER2:(DIETZ.RDRX)JZRQACO.BL1;:82 (6)
: C 0241
3 C 0242
: g gg:s 4., VECTOR ADDRESS (0) 154 ?
: 4
: C 0245 Answer with the interrupt vector of same RQADX1 in the
: C 0246 above question. A vector address in the range of 4 to
3 E 834; 774 may be specified. 154 is the default.
: 4
: C 0249 S. BR LEVEL (D) &4 ?
3 C 0250
3 C 0251 Answer with the bus request interrupt level used by the
: C 0252 sbove RQDX1. Levels 4 through 7 are acceptable. 4 is the
3 C 0253 default.
: C 0254
: E 83?’2 6. RQDX1 DRIVE NUMBER (D) 0 ?
3 C 0257 Enter the logicel unit number for one drive associated
8 C 0258 with the IP address above. Drive numbers are in the
: C 0259 renge of 0 through 3. The number entered here must
: C 0260 match the unit plug on the front panel of the device. 0
: C 0261 is the default enswer.
: E 0263
: E 8222_:, 7. ALSO EXERCISE DIAGNOSTIC AREA (-NON-CUSTOMER AREA RDs ONLY) ?
: C 066 A "Yes” enswer to this question will turn on the DUP
3 C 0267 (Diegnostic/Utilities Protocol) Exerciser. The DUP Ex-
: C 0268 erciser will read the DBNs (Di tic Blocks) in a
3 C 0269 sequential order from 0 to octal (217). DBNs cen only
3 C 0270 be sccesesed throw DUP protocol meking the blocks unreach-
: C 0271 able throw normal customer use. The DUP Exerciser is
: C 0272 contained in the middle of the MSCP (Mass Stor Control
3 C 0273 Protocol) Exerciser which reads LBNs (Logical blocks).
: C 0274 So ?hrgi“u' 5 lwo amount of LBNe will be READ eand/or
: C 0275 WR T then the Exerciser will turn on and READ
H C 0276 end/or WRITE @ few DBNe. The DUP Exerciser will then
: C 0277 reinitiaslize the controller so the MSCP Exerciser cen
: C o278 continue where it left off. The processes of reinitial-
: E gg;g izing tekes a few seconds.
3 C 0281 NOTE This question only perteins to Winchester type
3 C 0282 devices. If a yes enswer is given for an RX-50 no-
3 g 83:43 thing will happen.
s E 83:2 8. WRITE ON DIAGNOSTIC AREA?
s
: C 0287 A "yes"” answer to this statement will allow the DUP Ex-
: C 0288 erciser to WRITE/READ and compare the DBNs (Diasgnostic
5 C 0289 Blocks). Where a "NO” snswer will allow the program to
3 C 0290 READ only the DBNe. If this is an RX-50 nothing will be
s E 0291 affected.
; E

0293 NOTE s#+ IF yes ANSWER, DATA ON DBNs WILL BE DESTROYED.
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10.

11.

H1

5-Dec-1983 10:27:04 DISK$USER2:[DIETZ.RDRX)ZRQACO.BL1;82

STARTING LBN (D) © ?

Enter the starting logical block number of the customer
data area that you are going to test. LBNs range from 0
to 21599 (RDS1), or O to 47999 (RDS51), or O to 799
(RX50), with O as the default. If to large a number is
givsn for that particuler device the program will default
o 0.

ENDING LBN (MAX - RX50: 799, RDS1: 21599) (D) 21599 ?

Answer this question for the last customer LBN you wish
to test. LBNs r from 0 to 21599 (RDS1), or O to 47999
(RDS2), or O to 799 (RXS0), with the default being larger
than all units. If the number given is larger than the
amount of LBNs for that particular unit the program will
default the end track to the highest track for that unit.

NOTE: The two previous questions are rally Software
Parameter questions, but since two different disk
devices exist on the RQDX1l subsystem, this becomes
@a unit by unit question. It is possible to specify
ean LBN which is too large since we are dealing
with different devices. The program will check for
block number bounds and if they are exceeded, will
assign the maximum bound for that device.

EXERCISE ON CUSTOMER DATA AREA ON THIS DISK UNIT (L) ?

Mmri:g YES will destroy -n{ customer data that is on
the disk; therefore, the following warning message will
appear, followed by a confirmation prompt:

¢4 WARNING - CUSTOMER DATA AREA WILL BE OVERWRITTEN! ...
CONFIRM (L) ?

This question will default to NO if the operator has de-
cided to bypess the hardwere questions. Otherwise,
there is no default.

SEQ 0007

-]
(7)
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SEQ 0008
ZRQAM1 RD/RX EXERCISER 5-Dec-1983 10:27:14 VAX-11 Bliss-16 V3-555 P 8
vol.2 S-Dec-1983 10:27:04 DISK$USER2:[DIETZ.RDRX)ZRQACO.BL1;:82 (8)
: C 0336
: C 0337
: C 0338 2.2 SOF TWARE QUESTIONS
: CO0339 = ecececccccncccnan--
: C 0340
: C 034} Software Parameter Questions
3 C 0342
: C 0343
3 C 0344 The program will ask the following questions in response
: (c: g:s to the START, RESTART, and CONTINUE commands.
: 6
: C 0347 1. CHANGE SW (L) Y ?
3 C 0348
3 C 0349 Answer NO to bypass the following questions in this sec-
: C 0350 tion. This question should normally be answered NO when
3 C 0351 the Exerciser is first run. A NO enswer will cause the
: C 0352 Exerciser to select the default parameters shown with
3 C 0353 each question below. Then, depending on the errors de-
: C 0354 tected, it may be desirable to ch this answer to YES
3 C 0355 to alter the test parameters and further isolate the
: C 0356 problem.
3 C 0357
3 E gggg 2. HARD ERROR LIMIT (D) 32 ?
3 C 0360 Enter the number of hard errors allowed before a unit is
3 C 0361 dr from testing. A number in the range of 1 to
8 E 8332% 65535 will be accepted.
3 E 8332; 3. TRANSFER LIMIT IN MEGABYTES (O FOR QUICK PASS) (D) 0 ?
3 C 0366 When the specified number of bytes have been transferred
3 C 0367 to/from @& unit, the unit will be dropped from testing.
s C 0368 When all unites ere dropped, an end-of-pass will be indi-
3 C 0369 cated. This is the method used to determine how long
: (c: 83;2 the Exerciser is to run,
s C 0372 The only other way the Exerciser will declare end-of-
: C 0373 pass is if all units are dropped because the error limit
; C 0374 on each is exceeded. However, the operator can always
3 g gg;z abort the program at any time by typing CONTROL-C.
3 E 83;; 4. PERCENTAGE OF RDS1 OPERATIONS OUT OF TOTAL OPERATONS (D) 99 ?
3 C 0379 In order to maintain typicel usege for the devices of
; C 0380 this exercise, @ certain percentage of operations must
8 C 0381 be directed to the RDSle (the rest go to the RXS50s). It
3 C 0382 turns out that this percentage is very hi (as indi-
; C 0383 ceted the 99% figure given as the default). It may be
3 C 0384 desirable in some ceses to direct more activity to the
; C 0385 RX50s. This is eesily done by directi @ emaller per-
3 C 0386 centage of the operations to the RDSls. The numbers
3 50387 essociated with usege ere adjusted internally by the
;

0388 program according to device type and percentage.
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SEQ 0009 |
ZRQAM1 RD/RX" EXERCISER 5-Dec-1983 10:27:14 VAX-11 Bliss-16 V3-555 P 9
vol.c2 S5-Dec-1983 10:27:04 DISK$USER2:(DIETZ.RDRX)ZRQACO.BL1;82 ?35
: C 0389
: C 0390
3 E 8335 S. NUMBER OF DBNs TRANSFERRED AT ONE "DUP”" PASS (11) ?
H
: C 0393 This variable ad justs the amount of DBNs read in one pass
3 C 0394 of the DUP Exerciser. The DUP Exerciser has to reinit
: C 0395 the controller every time it goes back into the MSCP Exer-
3 C 0396 ciser. This Hard reinitiaslizetion tekes a few seconds.
3 C 0397 The ratio of LBN tranfers to DBN tranfers DOESN'T ch
3 C 0398 only the amount of DBNs read on one pass. So the higher
: C 0399 this number the less reinitializing the progrem does and
3 C 0400 the less time to run. The lower this number the more
3 C 0401 reinitializations the longer amount of time to tranfer the
: g ag.‘; same amount LBNs and DBNs.
: E &8; 6. CLEAR STATISTICAL TABLES AFTER PRINTING (L) N ?
: C 0406 Answering YES causes the statistical fields to be clear-
3 C 0407 ed to zero after the report is printed (either at end of
3 C 0408 pass, or at operator reguest). Otherwise, cumulative
3 g 8:28 totals are maintained.
: < 0411 7. RANDOM UNIT MODE (L) Y ?
: C 0413 Answer YES causes the units to be pick in a random fashion
; C 0414 starting with either floppys et random or winchesters at
3 C 0415 random. A NO answer causes the units to be in a sequential
H g 6“‘{.6' OI‘d.r.
; E 84‘18 8. PERCENTAGE OF WINCHESTER OPERATIONS OUT OF TOTAL OPERATIONS (98)?
H
s C 0420 This question is only asked when a YES answer is given to
3 C 0421 the random unit mode. Any number from O to 100 may be given
: C 0422 to define the percentage of winchester transfers to total
3 C 0423 transfers.
: C 0424
: E 8:222 9. RANDOM BLOCK MODE (Y)?
: C 0427 A YES answer to this question will pick LBN blocks at
: C 0428 random. A NO answer will pick LBN blocks in a sequential
; C 0429 order starting at the beginning LBN and going up to the
: C 0430 ending LBN and then back.
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RD/RX EXERCISER 5-Dec-1983 10:27:14

10.

11.

12.

13.

14.

5-Dec-1983 10:27:04

READ-COMPARES PERFORMED AT THE CONTROLLER (L) N ?

Answering YES causes all read commands to include the
"compare” modifier. This essentially forces the con-
troller to perform two read operations on the same disk
address, and to compare the results.

The following message will appear after the operator has
answered this question:

SEQ 0010
VAX-11 Bliss-16 V3-555

Page 10
DISK$USER2:[DIETZ.RDRX]JZRQACO.BL1;82 (10)

THE REMAINING QUESTIONS ONLY APPLY TO UNPROTECTED DISK UNITS.

WRITE-COMPARES PERFORMED AT THE CONTROLLER (L) N ?

Answering YES ceuses all write I/0 requests to be
ch to write-compare. After each write, the con-
troller will read the data end compare it to data
re-obtained from the host.

CHECK ALL WRITES AT HOST BY READING (L) N ?

This question will only be asked if the previous ques-
tion was answered NO. Answering YES causes all writes
to be checked by the host by reading the data immediate-
ly efter the write operation. This option consumes
extra CPU time, and doubles the amount of storage re-
quired for writes. Therefore, it is only recommended
when device write-compare operations are suspect.

USER-DEFINED DATA PATTERN (L) N ?

An enswer of YES allows the operator to define his/her
own data pattern to be used in all write operations. A
NO enswer will eallow the operator to select 5
pre-defined data pattern in the next question.

SELECT PRE-DEFINED DATA PATTERN (O FOR SEQUENTIAL SELEC-
TION) (D) 0 ?

There are 21 predefined data patterns available. select-
ed o8 1 to 21 (see section 4.9). A zero snswer will
cause patterns 1 to 21 to be ooquontiolly selected for
each write. (Note that pattern 1 consists entirely of
random numbers).
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0479
0480
0481
0482
0483
0484
0485
0486

L1

RD/RX EXERCISER 5-Dec-1983 10:27:14

15.

5-Dec-1983 10:27:04

NUMBER OF WORDS IN DATA PATTERN (16 MAXIMUM) (D) 16 ?
PATTERN VALUES (0) ?

These questions will only be asked if the operator has
decided to define his/her own data pattern. The actual
bit patterns will be entered as octal (PDP-11).

SEQ 00‘1
VAX-11 Bliss-16 V3-555
DISKS$SUSER2:[(DIETZ.RDRX]1ZRQACO. BL1582 (11)
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0487
0488
0489
0490
0491
0492
0493

RD/RX EXERCISER

3.0

S-Dec-1983 10:27:14
5-Dec-1983 10:27:04

ERROR TYPES

This program has four types of error classifications;
system fatal, device fatal, hard and soft.

SYSTEM FATAL ERRORS

-------------------

System fatal errors are used to indicate that an error
was detected by the Diagnostic Supervisor in relation
to loading/controlling the diagnostic process.

The content of each error is such that it should be
self explanatory. iHowever, the messages utilize some

terms that are specific to the disk subsystem, and may
require some getting use to.

DEVICE FATAL ERRORS
Device fatal errors are a result of:

an error that is considered fatal to the device. but
testing will continue.

- - -

Hard errors are a result of:

1. retries of a soft error or »
2. @ non-recoverable error
3. @& soft error if retrys are not set.

¢ Note: Retries are executed in the controller
SOFT ERRORS

Soft errors are media related errors. All soft errors
will be retried by the controller.

Note: Soft errors are retrieved from the controller via
the error log capabilities of MSCP.

SEQ 0012
VAX-11 Bliss-16 V3-555 Page
DISK$USER2:[DIETZ.RDRX]ZRQACO.BL1;82 (12)
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0536
0537
0538
0539
0540
0541
0542
0543
0544
0545
0546
0547
0548
0549
0550
0551
0552
0553
0554
0555
0556
0557
0558
0559
0560
0561
0562
0563
0564
0565

0567
0568
0569
0570
0571

0572

0573
0574
0575
0576
0577
C578
0579

0581

0583
0584
0585
0586

N1

SEQ 0013

RD/RX EXERCISER 5-Dec-1983 10:27:14 VAX-11 Bliss-16 V3-555 Page 13
(13)

3.1

3.2

5-Dec-1983 10:27:04 DISK$USER2:[DIETZ.RDRX])ZRQACO.BL1;82

ERROR INFORMATION

-----------------

All general error messages will include the type of error
(system-fatal, device-fatal, hard, soft) and a unit number.
If the error applies to a controller, then only the first
unit number of the controller will be given. (The user will
know the other unit numbers when subsequent "drop unit”
messages are printed).

Basic error messages provide more details about the
error. The Exerciser will print all basic error messages,
along with the disk address, if epplicable. In some
cases where a device-fatal error applies to a controller,
the controller's IP address will be printed.

Extended error messages will be used to print the
relevant fields of command and end message packets, status
codes, SA register contents, and error log messages. All
values will be in octal (PDP-11).

The error messages in this section do not include
errors detected and printed by the Diagnostic Supervisor.

INITIALIZATION ERRORS

Two kinds of errors will be reported to the operator
during the Initialization Test. The System-fatal error is -
too many units specified. A system-fatal error will cause
the Exerciser to abort.

Device-fatal errors only affect the unit(s) involved.
Testing will continue on all other units. This class of
errors includes, but is not limited to, the following:

1. Register Existence Test failure (no device present)
Vector Test failure
. BR Level Test failure
Initialization sequence failure
Online failed

Access failed

o & LN
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SEQ 0014
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0587

0588

0589 3.3 EXERCISER ERRORS

0590 @@= ceeecccccncinan.

0591

0592 Most errors reported during this test will originate
0593 from MSCP end message packets. The status code field will
0594 be converted to text and printed as part of a basic error
0595 message. Any subcode value will follow if extended error
823? messages are enabled.

0598 The following list represents some of the error conditions
0599 reported vie MSCP:

0602 1. Disk unit went offline (& sub-code may Ffollow
0603 detailing the reason)

0605 2. Compare error

0607 3. Deta error (8 sub-code may follow)

0609 4. Drive error (a sub-code may follow)

0611 5. Host buffer access error

0613 6. Media format error (s sub-code may follow)

0619 3.4 ERROR LOG MESSAGES

0622 The contents of the error-log messages received from the
0623 controller ere printed as received, and should be deciphered
0624 using the MSCP specs.

0627 3.5 MSCP ERRORS

0630 An MSCP error occurs when the host receives an Invalid

0631 Command End Message from the RADX1. In such cases, the host

0632 will print out the erroneous commend followed by the reason

0633 for the error. If extended printouts are enabled, then the

0634 entire contents of the end mess will be displeyed in octal
0635 without interpretation of the data.
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SEQ 0015
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: C 0636
3 C 0637
: C 0638 3.6 SAMPLE MSCP ERROR STATEMENT
: CO0639 = cececccececcrecccccecnaanaa
3 C 0640
3 C 0641
3 C 0642 The errors listed by the exerciser are ussually very des-
: C 0643 criptive and are self explanatory. The following is an example
: C 0644 error statement. This error statement is the extented error
3 C 0645 message.
: C 0646
3 C 0647
3 C 0648 (example) (comments)
: C 0649
: C 0650 s DISK: XXX !DISK UNIT NUMBER
3 C 0651 CRN: XXXXX !CONTROLLER PACKET NUMBER
: C 0652 MESSAGE TYPE: - SEQUENTIAL !THIS IS THE PORT MESSAGE TYPE
: C 0653 COMMAND : -MSCP -READ - COMPARE !CONNECTION ID AND COMMAND AND MODIFIER GIVEN TO DRIVE
8 C 0654 STATUS CODE: UNIT OFFLINE ! STATUS CODE OF COMMAND
: C 0655 STATUS SUB-CODE: NO VOLUME MOUNTED OR DRIVE DISABLED BY SWITCH ! SUB CODE
3 C 0656 BYTE COUNT IN COMMAND XXXXX !NUMBER OF BYTES WANTED TO READ
: C 0657 ACTUL @ OF BYTES TRANSFERED XXXXX !NUMBER OF BYTES ACTUALLY READ
] C 0658 I/0 BUFFER ADDRESS (32 BITS) XXXXXX XXXXXX
i C 0659 LBN: XXX ! LBN WANTED TO READ
: E 06606601 END MESSAGE FLAGS: ! THERE ARE NO END FLAGS FOR THIS ERROR
3
; C 0662
: C 0663
: C 0664 The stetus code in an end messages is broken into two
: C 0665 pieces. The first S bits represent the msjor status which is given
3 C 0666 by the "invelid command” message. The 11 remaining bits represent
3 C 0667 the sub-code, which tells in greater deteil the error in the con-
3 C 0668 troller. The LBN is the logicol block on the disk the controller
s C 0669 was trying to read. The byte count refers to the number of bytes
; C 0670 the controller was going to read off the LBN. The sctual number of
; C 0671 bytes transfered refers to the number of bytes read before the
3 C 0672 error. The end message flegs give any flags that might have been
; C 0673 set by the controller. It is pretty aspperent that this error was
: g gg;; ceused by something physically switching the disk offline.
H
3 C 0676
: C 0677 3.7 DUP ERRORS
; CO678 @ cccecccce-e
: C 0679
3 C 0680 A DUP error occurs when the host receives an Invalid
; C 0681 Command End Message from the RADX1. In such cases, the host
3 C 0682 will print out the erronecus commend followed by the reason
; C 0683 for the error,
H C 0684 There sre two major pleces where errors in DUP will
3 C 0685 occur., The firet being in the status code much the same as MSCP,
: C 0686 and the second in the DUP I/0 Buffer. Using the DUP sub-protocol
H C 0687 (using Receive/Send commands to communicete with controller local
3 C 0688 programs (p. 25 of DUP.V0S)) the controller may send an error

| -
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C 0689
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De

5-Dec-1983 10:27:14
5-Dec-1983 10:27:04

message to the host by writting in the DUP 1/0 Buffer.

SEQ 0016
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0690
0691
0692
0693
C694
0695

0697
0698

0700
0701
0702
0703
0704
0705
0706
0707
0708
0709
0710
0711
¢712
0713
0714
0715
0716
0717
0718
0719
0720
0721
0722
0723
0724
0725
0726
0727
0728
0729
0730

Fe

RD/RX EXERCISER 5-Dec-1983 10:27:14  VAX-11 Bliss-16 V3-555 Page
5-Dec-1983 10:27:04  DISK$USER2:(DIETZ.RDRX)ZRAACO.BL1;82 (16)

3.8 SAMPLE DUP ERROR STATEMENT

The errors listed by the exerciser are ussually very des-
criptive and are self explanatory. The following is an example
error stetement. This error statement is the extented error
message.

(example) (comments)

& DISK: XXX !DISK UNIT NUMBER

CRN: XXXXX 'CONTROLLER PACKET NUMBER

MESSAGE TYPE: - SEQUENTIAL !THIS IS THE PORT MESSAGE TYPE
COMMAND : -DUP-RECEIVE DATA 'CONNECTION ID AND COMMAND GIVEN TO DRIVE
STATUS CODE: -SUCCESS ! STATUS CODE OF C

OMMAND
ACTUAL & OF BYTES TRANSFERED XXXXX !NUMBER OF BYTES ACTUALLY READ
170 BUFFER ADDRESS (32 BITS) XXXXXX XXXXXX

MESSAGE TYPE: ! TYPE OF COMMUNICATION
ss FATAL ERROR
MESSAGE NUMBER: ! MESSAGE TOBE GIVEN OR RESULT EXPECTED
-- SUCCESS/FAILURE CODE
MESSAGE ERROR CODE: ! ERROR LISTING
- ILLEGAL UNIT NUMBER
DBN: XXX

Tho DUP Error messages are almost like the MSCP messages
y contain an extra three clessifications. These are the

!ESSAGE TYPE, MESSAGE NUMBER, MESSAGE ERROR CODE. These are part
of a DUP sub-protocal for communiceti with & controller locel
program. The 1I/0 buffer address contains the address of the DUP
170 Buffer which contains the MESSAGE informetion.

The steatus code in this end messege is succesful which
means the controller was OK but it did not understand the host
message or something on the host side ceused the controller to error
while rumni the controller local program. This error was produced
by en ILLE UNIT NUMBER. The disk went off line.

SEQ 0017

17
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SEQ 0018
ZRQAM1 RD/RY EXERCISER 5-Dec-1983 10:27:14 VAX-11 Bliss-16 V3-555 Page 18
vol.2 5-Dec-1983 10:27:04 DISKS$USER2:[DIETZ.RDRX)ZRQACO.BL1;:82 (17)
: C 0731
: C 0732
3 C 0733 4.0 PERFORMANCE AND PROGRESS REPORTS
: C 0734 = eeccccciccccdiciiccccccccccanaae
3 C 0735
: C 0736
: C 0737 A summary report is printed at the end of each pass of
: C 0738 the Exerciser or upon demend by the operator. The fields may
s C 0739 be cleared to zero after the report is printed depending on
: C 0740 the operator's response to this option in the software ques-
3 C 0741 tions. Any units added to the test cycle will slso begin with
: C 0742 cleared statistics.
3 C 0743 There are two basic listings one for LBNs and one for
: C 0744 DBNs. The DBN listing will only contain RDSis for the simple
: C 0745 reason that they contain DBNs and RXS50s do not. The DBNs
: C 0746 are READ and HR!TTEN by blocks instead of by bytes. All units
: C 0747 contain LBNs. The errors for each unit will be listed next to
3 C 0748 the LBNs.
: C 0749 Errors are grouped into two basic catagories: hard and
3 C 0750 soft. Each is sub divided into four more catagories, depend-
: E 8;25 ing on the most probeble classification for that error.
: C 0753 The sub categories are:
H C 0754
: C 0755 1. disk related errors
: C 0756
: C 0757 2. seek (or format) releted errors
: C 0758
: E 8;23 3. controller or drive related errors
3
s E g;gé 4. host (the CPU) related errors.
3 E 8;22 All numeric velues are in decimel radix.
: C 0765 UNT ® OF BYTS ¢ OF BYTES -- HRD ERS -- -- SFT ERS --
3 g 8;2? ® TYPE READS READ WRITES WRITTEN DAT SEK DRV HST DAT SEK DRV HST
3 C 0768
H C 0769 X RDS1 XO0O0X XXXX  XOOXXX  XXXXXX X X X s X X X X
3 c°77° . “x L ] LN ] L B . o - . . o . .
= c°771 . nx“ .. LN ] L I LI B . . E » o . s
3 C 0772
] C 0773 UNIT DISK & OF @ BLKS ® OF @ BLKS
3 E g;;; ® o TYPE READS READ WRITES WRITTEN
3 "esees Seesses eeeceeeew eeeew eSeeeseese 2023232 —sSeseseese  eseeseees
B C 0776 X X DBNRDS1  XXXXX XXXXX XXXXX XAXXX
H cC orm?
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SEQ 0019
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: C o778

: C 0779

3 C 0780 5.0 TEST SUMMARY

: COo”81 = eececcccaaas

: C o782

: C o783 The RQDX1 Ffunctional tester and exerciser consists of
: C 0784 two parts, the initialization subtest and the performance
3 C o785 exerciser. The operator is not able to select which of these
: g 8;:-6, two parts he/she wishes to run; they both must be executed.

H

: C 0788 S.1 INITIALIZATION SUBTEST

; CO789 = ceccccccccccccccecccss

3 C 0790

3 C 0791 The purpose of this subtest is to verify the hardware
3 C 0792 configuration as ified by the operator, and to bring each
3 C 0793 unit online. The Initislization Subtest will slways precede
3 (c: g;g‘s the execution of eny other test.

: C 0796 First, the presence of each device ister will be ve-
s C 0797 rified, along with a check on the BR level specified by the
3 C 0798 operator. Then, en initieslizetion will be issued to each
: C 0799 controller configured for testing. When the initializetion
3 C 0800 sequence has been completed, an attempt will be made to bring
: C 0801 each unit online, If this succeeds, one or two MSCP reads
: C 0802 will be issued to the inner-most LBN of each selected disk to
H Ew to ensure that each disk drive con seek and be read.

H

H C 0805 Ang device-fatal or herd errors encountered duri this
: C 0806 test will ceuse the aeppropriate unit(s) to be di-oop:g If
: C 0807 basic error messeges are enabled, then the program will print
3 C 0808 out the specific reason for drozing the unit(s). Henceforth,
: C 0809 the faoiled unit(s) will not ested unless the operator
: E 8:{2 intervenes (adds unit(s) or resterts Exerciser).

N

3 C 0812 Upon succesful completion of the Initialization Subtest,
3 8 ggﬁ the program will begin e>ecuting the Exerciser.

3 C 0815 S.2 EXERCISER

3 COBl6 = ceccecees

: C 0817

: C o818 The purpose of this subtest is to exercise the diek drives
: C 0819 in @ manner similar to the typical usage under stendard oper-
3 C 0820 ating systems. Execution of this test should give an indica-
3 C 0821 tion of the rotlng performance of the diek ive subunits.
: C 0822 This test will utilitize rendom disk addresses, rendom word
; C o823 counts, and data peatterns, all subject to the limite and
: C 0824 specifications made the operator. All protected disks will
3 C 0825 be subject to resd-only operstions, while unprotected disks
s C 0826 n; be reed or written, mtng on the answers given to the
: C 0827 software parameter questions. nd-of-pass will be declared
; E 0828 when the specified number of bytes have been transferred for
:

0829 ell the disks teken ss & whole.
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SEQ 0020 1
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: C 0830
3 C 0831
: C 0832 If & read/write error occurs during this test, then the
: C 0833 RQDX1 CONTROLLER will initiate an eppropriate number of re-
: C 0834 tries. If all retries fail, then a hard error will be repor-
3 C 0835 ted to the host, an error message will be diplayed on the
3 C 0836 console terminal end the error will be tallied for the sum-
: C 0837 mary report. The unit will be dropped if the hard error count
: E 83;3 has exceeded the specified limit,
: C 0840 The Exerciser is actually two exercisers combined together.
s C 0841 The main MSCP exerciser writes and reads LBNe while the less
: C 0842 used DUP exerciser writes and reads DBNs. The DUP exerciser is
: C 0843 used once per 25 LBN transfers or alot less then the MSCP
: C 0844 exerciser. The two Exercisers use a some what different
: C 0845 protocol to trenfer I/0. It is possible to go from MSCP
3 C 0846 protocol to DUP protocol without reinitializing the controller
: C 0847 but i ible to go from DUP to MSCP protocol. Therfore after
: C 0848 the Exercise pass the controller is reinitialize and control
: C 0849 given back to the MSCP Exerciser. The reinitializetion process
3 C 0850 tekes & few seconds. For this reason a verisble is pleced in
: C 0851 the DUP Exerciser to allow it to transfer more than 1 DBN per pass.
: C 0852 The variable,"X"”, is multiplied by 25 to give the amount of MSCP
: C 0853 transfers before the DUP Exerciser can tranfer "X” amount of DBNs.
3 E ggg; The higher the vaeriable the less reinits the controller must do.
H
: C 0856
: C 0857 5.3 DROP UNIT SUMMARY
: CO0858 3 cecccccccacccccas
H C 0859
3 C 0860 Duri the Initielization Subtest, individual units will
3 C 0861 e from the test sequence if they are unasble to be
3 C 0862 brought online or the operator specified device does not match
: g 0863 the hardware.
H 0“.
: C 0865 During the Exercise, the progrem will drop & unit for one
3 C 0866 of three reassons. The normel path is for esch unit to complete
: C 0867 the trensfer of N tes, where N is specified by the oper-
i C 0868 ator duriog‘su questioning end be soft-dropped. Otherwise, o
3 C 0869 unit will hard-dropped if the number of hard errors encoun-
3 C 0870 tered exceeds the operator-specified limit, or if a fatal error
3 C 0871 is detected. Unite hard-dropped may leter be added to the test
$ C 0872 cycle. However, statistics for hard-added unit will be
: C 0873 clesred to zero; if @ transfer limit was epecified, in which
5 C 0874 cese the unit wes soft-dropped, the statistics may or may not
: C 0875 be cleered depending on the operetors answer to Software
s

C 0876 auestion 12.
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0879 6.0

0897 12

0900 13

0907 14

0910 15

0914 16

0919 17

0922 18
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ERROR CODES GENERATED BY ZRQA EXERCISER

0882 SYSTEM FATAL ERRORS

More then 4 units specified

0888 DEVICE FATAL ERRORS

Controller couldn't be addressed
at the address given.

Controller didn't interrupt at
the interrupt vector given.

Controller didn't
the BR lelvel given.

Init sequence failed.

interrupt at

Fatel Controller error.

Failed to bring unit on-line.

Write protect conflict.

Access to inner track failed.

Unit went off-line.

Feiled to send 'Set Controller
Characteristics” command.

Wrong IP address selected

Wrong vector address sel-
ected.

Wrong BR level selected.

Either one of the four
initializetion steps did
not receive the correct
response from the Con-
troller, or one of the
steps timed-out.

The error bit (bit 15) in
the SA register was set.

On-line response had ean
error code. (see also
os 22 end 23.)

The unit wae hardware
write protected eond write
operations were requested
on the unit,

Innermost track’'s header
may be corrupted.

Either the unit ie off-
line or the Diegnostic is
corrupted because of any
problems with its RAM,

VAX-11 Blies-16 V3-555 P 21
DISK$USER2: [DIETZ.RDRX)ZRQACO.BL1;82 ?35)

SEQ 0021
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RD/RX EXERCISER

0930 2l

0934 22

0939 23

MSCP ERRORS
0955 31

0967 35

0971 37

0977 39
0979 40
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S-Dec-1983 10:27:14
S-Dec-1983 10:27:04

Controller returned wrong 'end
code’ Ffor the 'Set Controller
Characteristics’' command.

Failed to send 'On-line’ command

Controller returned w
code’' for the

rong 'end
‘On-line’ command.

24 Device went to available state

25 Unknown device type

Controller received an invalid

command .

go-.nd sborted by the Control-
er.

Media format error.
Device write protected.

Controller read or write com-
pare error.

Date error.

Host buffer access error

Controller error,

T e D T - SR~ e ———

Je

Problem with the Control-
ler microcode or the port/
DMA intterface.

Either the unit is off-
line or the diagnostic is
corrupted because of any
problems with its RAM,

Problem with the Control-
ler's microcode or the
port/DMA interfeace.

Fault switch or door mechanism

Drive not identifying itself

properly

The dingnoot-c is corrup-
ted because of “ prob-
lems u'th its R

there is o problcn uoth
the Controller n-crod.
(RAM or ROM) or there is
problem with the port/DMA
interface.

Command timed-out in the
Controller.
CRC error in the date

field of a disk block.

Difficult to catagorize
without looking at the

VAX-11 Blies-16 V3-555 22
DISK$USER2: (DIETZ.RDRX]ZRQACO. 8L1:82 (21)

SEQ 0022
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SEQ 0023
5-Dec-1983 10:27:14 VAX-11 Bliss-16 V3-555 Page
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error sub-code or any
associated error-log mes-
sage.

23
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0987

RD/RX EXERCISER 5
5

41 Drive error.

42 Host write compare error.

43 Message from internal diagnostics

44 Duplicate unit number detected
by the Controller.

45 Unknown end code received.

DUP ERRORS
Host found error
46 DBN compare error.
Message errors
47 No local media
48 Illegal Unit ¢
49 Illegal relative or physical BLK ¢
S50 Device crror
S1 Zero lenght me<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>