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SEQ 000
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module ZRQAM1 (

stitle 'RD/RX EXERCISER’
ident = 'V02.3',
ressing_mode (absolute),
environment (noeis)

begin
s(
IDENTIFICATION
PRODUCT COOE: AC-T398H-MC
PRODUCT NAME: CZRQAHO RQDX/RUXSO EXERCISER
PRODUCT DATE: 10-0CT-85
MAINTAINER: DIAGNOSTIC ENGINEERING
AUTHOR : RAVINDER K. KARWAN
B0B POWERS

Copyright (C) 1983, 1985
Digital Equipment Corporation, Maynard, Macsachusetts 01754

This software is furnished under a license for use only on a single
computer system and may be copied only with the inclusion of the
above cog:roght notice. This software, or any other copies thereof,
may not provided or otherwise made available to any other person
except for use on such system and to one who agrees to these license
terms. .Tiség to and ownership of the software shall at all times
remain in

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 PDP UNIBUS MASSBUS
DEC DECUS DECTAPE

k.
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131
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ITERAL

..OQO.FO‘U‘...‘Q.

O_TVEC -

INIT_INTR_VECT
INIT_IP_
INIT_BR_LEVEL

LINE_CLOCK
:uuu HARCWARE LIMITS
MAX_CTLR

UNITS_PER_CNTR
MAX_UNITS ™

RDS1_MAX _TRACK =

RDS1_SEC_PER_TRK= 18,
RDS51_MAX_TRACK = RDS1_SEC_PER_TRK

RDS1_MAX_LBN =
RD52_MAX_TRACK =

RDS2_SEC_PER_TRK= 18, -
RD52_MAX_TRACK » RD52_SEC_PER_TRK - 1,!

RDS2_MAX_LBN =

RXS0_MAX_TRACK =
RXSO_SEC_PER_TRK= 1
RXSO_MAX_LBN =

BYTES_PER_SECT =
! MAX_XFER_SIZE =
MAX xrea SIZE =

ITERALS

ssss+¢ ODT TRAP VECTOR LOCATION

so’14’,

ss+sss+ HARDWARE ADDRESSES ETC.

%o’ 154’
io 172150'
so'4

so'177546" ,

1,

4,
MAX_CTLR * UNITS_PER_CNTR,

1200,

2976,

80,

o. -
RXS0_MAX_TRACK * RXS0_SEC_PER_TRK - 1,!

S512,
2 & BYTES_PER SECT
BYTES_PER_SECT =

10-0ct-1985 09:31:41 VAX-11 Bliss-16 v4.1-582

9-0ct-1985 17:36:09 DISK$USER2: [MLYNAR.ZRQ]ZRQAHO .REQ:S

188883482484888824808888088 0288005484448 04880084 00000 ddtdtddddtbdtddtibasddddan

372,

= &

$85548804488888888588 88850508 R R0 ARRR AR A AR RRRRARARR AR AR AR SR AR R AR ARRARERS

! VECTOR ADDRESS
! IP REGISTER ADDRESS
! BUS REQUEST LEVEL

! LINE-CLOCK ADDRESS

! MAXIMUM NUMBER OF LCP CONTROLLERS ALLOWED
! MAXIMUM UNITS PER CONTROLLER
! MAXIMUM NUMBER OF UNITS TO TEST

!HIGHEST RD51 LBN = 52137 OCT

! MAXIMUM NUMBER OF TRACKS FOR RDS1

! NUMBER OF SECTORS PER TRACK FOR RDS1
! MAX LBN FOR RDS51

! MAXIMUM NUMBER OF TRACKS FOR RDS2
! NUMBER OF SECTORS PER TRACK FOR RDS2
! MAX LBN FOR RDS2

! MAXIMUM NUMBER OF TRACKS FOR RXSO
! NUMBER OF SECTORS PER TRACK FOR RXSO
MAX LBN FOR RXS0

!HIGHEST RD53 LBN = 416660 OCT (2/016660)
!RDS1 SEAGATE 4 HEADS

!RD52A QUANTUM 8 HEADS 98s

'RD528 ATASI 7 HEADS

'RD53 MICROPOLIS 8 HEADS

'R@ADX2 18 BKS/TK

'RADX2 17 BKS/TK

! BYTES/SECTOR (AT PRESENT SAME FOR RDs AND RXs)

! ARTBITRARY MAX SIZE OF EACH DISK I/0

!
! NOTE - BOTH OF THESE NUMBERS ARE NOW ARBITRARILY CHOSEN AS THE NUMBER OF LBNS CONTAINED PER UNIT/10 .

SEQ 0002
Page
(1)

1
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ERERERREREE
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0071
007
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0076
0077
0078
0079
222
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Uigﬁl
0000000000000 00000000 000 ©O0 O 0000000000000 0000000000000

‘222

g3zaasgesss

g

3

tssssss RING SIZES
[ ]

LR E 2

l‘l...

Eztus Leu

RRING

N
- .

OFFSETS (IN WORDS)

HWPT_LEN
COMM_LEN

UNIT_SIZE

TALLY_TOTALS
TALLY_LEN

PKT_CNT™

R¥_CNT
I0DQ_LEN
OUTC_CNT
DP_CNT
EP_CNT

EP_LEN
LAST_PKT_LEN

DESC_SIzZ

0
2
4
3.
6,
8
9,
8.

STRUCTURE SIZES
2,
= 8'

20,

30,
HSG_LEN L4 s.

CRING_LEN » 2.

4,

!esssse SW P-TABLE FLAGS (SWP_FLAGS)

l_’NITS_PER_CNTR * UNIT_SIZE + OF _UN,

TALLY_CLEAR + TALLY_TOTALS,

(CRING_LEN & 2) s MAX_CTLR
CCCRING_LEN * 2) + RRING LEN) * MAX CTLR

PKT_CNT - (RRING_LEN * MAX_CTLR),
RP_CNT

el,
MAX_CTLR # RRING_LEN #+ 3,
PKT_LEN - 3 +» 1

10-0Oct-1985 09:31:
9-0ct-1985 17:36:

R AL R X1 J

(RRING_LEN & 2) « (CRING_LEN # 2) + 4,!

OFFSET TO BEGINNING BLK NO. WITHIN UNIT'S CST
TO START BK HI 222
70 END BLGCK LO 227
70 END BK HI 277
70 Ist 2 CHARS OF NAME 222
T0 2nd 2 CHARS OF NAME 777
70 DUP FLAGS 277
TO MSCP_FUNCTION COUNTER ZZZ
TO RELATIVE DBN 277
'MAX_LBN'S ARE 2 WD ADDRESSES
! SIZE (WORDS) OF HW P-TABLE
SIZE (WORDS) OF COMMUNICATION AREA PER CONTROLLER
! SIZE (WORDS) OF CST UNIT ENTRY
! SIZE (WORDS) OF A CONTROLLER STATUS TABLE
' SIZE (WORDS) OF STATISTICS TBL CLEARED EVERY PASS
! SIZE (WORDS) OF STATISTICS TABLE FOR TOTALS
! SIZE (WORDS) OF A STATISTICS TABLE
! SIZE (WORDS) OF CONTROLLER ERROR TABLE
! SIZE (WORDS) OF A RETURN PACKET
! SIZE (WORDS) OF AN MSCP MESSAGE (TEXT PORTION)
! SIZE (WORDS) OF AN MSCP PACKET
' SIZE (MORDS) OF A DRIVER CONTROLLER TABLE
! SIZE (WORDS) OF THE RANDOM NUMBER TABLE
! MAX SIZE OF USER DATA PATTERN
MAX NO. OF I/0 BUFFERS (BUFF_ADDR & BUFF _OWN)
! NO. OF MSCP PACKETS IN POOL
! NO. OF RETURN PACKETS IN POOL
* NO. OF ENTRIES IN I/0 DONE QUEVE (I0DQ)
! NO. OF ENTRIES/CONTROLLER'S OUTSTANDING CMD LIST
' NO. OF PRE-DEFINED DATA PATTERNS
! NO. OF ERROR-LOG PACKET SAVE BUFFERS
! LENGTH OF EACH ERROR-LOG SAVE BUFFER
! BUFFER LENGTH TO SAVE INFO. ABOUT LAST RESPONSE
INO. OF BYTES IN A PACKET DESCRIPTOR 222

41
09

VAX-11 Bliss-16 v4.,61-582
DISKSUSER2: [MLYNAR.ZRQJZROAHO.REQ;S

SEQPOOOB 2
- (1)

LOG2 LENGTH OF COMMAND RING
LOG2 LENGTH OF RESPONSE RING
COMMAND RING LENGTH
RESPONSE RING LENGTH

OFFSET
OFFSET

FROM START OF CST TO FIRST UNIT
TO DISK UNIT FLAGS

WITHIN UNIT'S CST
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SEQ_0004
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[ ]
1222  SWF_TRC = %0'000001°, ! DIAGNOSTIC TRACE
SWF_APT = %o’ 000001 . 'RUNNING UNDER A.P.T. MONITOR 222
SWF “RDM = %o’ 000002 . ! RANDOM SEEK MODE
SWF “CRC = %o’ 000004 . ! READ-COMPARE AT CONTROLLER
: SWF _DCC = %o’ 000010 . ! DRIVE COMPLEMENT COMPLETE
SWF ~CWC = %o’ 000020" . ! WRITE-COMPARE AT CONTROLLER
SWF “HWC = %o’ 000040" . ! WRITE-COMPARE AT HOST
SWF “UDP = %o' 000100 . ! USER-DEFINED DATA PATTERN
SWFCST = %o’ 000200 . ! CLEAR STATISTICAL TABLES
' SWF_DIA = %o’ 000400 . ! DIAGNOSTIC PACKAGE, WHEN T xs sa.ecreo -
! ALL INTERRUPTS ARE WAITED roa . ONLY 3
' ONE MSCP PACKET IS mnsvmm'; A TIME |
SWF_SEQ = %o’ 001000’ , ! RANDOM OR FIXED SEQUENTIAL S m»nu;
. “DUP = %o’ 002000 . ! RUN DUP DIAGNOSTIC
SWF _FER = %o’ 004000 . ! REWRITE BLOCKS WHEN "FORCED ERROR” BIT DETECTED
SWF “HRD = %o'010000" . ! HALT ON HARD ERRORS ALSO WITH ‘HOE’' DRS FLAG?
SWFSFT = %o’ 020000 . ' HALT ON SOFT ERRORS ALSO WITH 'HOE’ DRS FLAG?
SWF “BLK = %o’ 040000 . ! HALT ON BAD-BLOCK ERRORS ALSO WITH ‘HOE’ DRS FLAG?
: SWF _TRY = %o’ 100000 . ! COUNT EACH RETRY AS ANOTHER EXTRA SOFT-ERROR
5‘““‘ FLAGS FOR DUP EXERCISER (DUP_FLAGS) %%%
SWP_DINT = so'2, 1DUP CAUSED INIT 272
[ ]
tasssss ENTRY_REASON VALUES
: (HOW PROGRAM WAS INVOKED)
START -1, ! START
RESTART = 2, ! RESTART
CONT = 3, ! CONTINUE
PWR_FAIL -4, ' PONER FAIL
. NEW_PASS =S, | NEW PASS
fasss2+ DROP UNIT REASONS
5 (LOADED INTO DUR VECTOR)
DU_USER = 0, ! USER COMMAND
DU_CONF =1, ! CONFIGURATION ERROR
DU_INIT = 2, * INITIALIZATION ERROR
DU_XFER =3, ' TRANSFER LIMIT REACHED
DU_HERR - &, ! HARD ERROR LIMIT REACHED
DU_DFATAL =5, ! UNRECOVERABLE DEVICE ERROR
DU_CFATAL =6, ! UNRECOVERABLE CONTROLLER ERROR
DU_ONLINE = 7. ' ONLINE FAILED
DU_ACCESS = 8, ' ACCESS TO LAST TRACK FAILED
Y PROTECT =9, * WRITE PROTECT CONFLICT
' DU_TIME = 10, ! COMMAND TIME OUT
lasssss MISCELLANEOUS LITERALS
MAX_DBN = 63, 'HIGHEST RELATIVE DBN NUMBER 22
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INI_ATT -2 ! NO. OF HW INIT ATTEMPTS BEFORE FAILURE IS ASSUMED

WR_ARING = ((%0°200') or (CR_LOG t 3) or (RR LOG)).
WR-BIT-AND-RING-LENGTH (STEP 1 WRITE/STEP 2 READ)
QIO_PER_CTLR = CRING_LEN = 2, z MAXIMUM NUMBER OF OUTSTANDING QIOS PER CONTROLLER |
' MAX_XFER = 256, ! MAXIMUM SIZE (WORDS) OF AN I/0 TRANSFER .
ABLE BIT = #0'0’ ! BIT IN HARDWARE TABLES MARKING A REMOVABLE DISK
FIXED_BIT = %o’ 20’ ! BIT IN HARDWARE TABLES MARKING A FIXED DISK
& =0, ! NUMBER FOR REMOVABLE DISK WHEN SHIFTED RIGMT
FIXED " ! NUMBER FOR FIXED DISK WHEN SHIFTED RIGHT
RX_S50 =0, 'D_TYPE FLAG = O FOR RXS0 (THESE FLAGS AREN'T USED. INSTEAD,) 222
RD_S1 =1, 'D_TYPE FLAG = 1 FOR RDS1 (D_TYPE = 1 FOR FIXED, O FOR REMOV) ZZ
RD_S2 =2, ' 2 FOR RDS2 ¥4

!
;tbtttt MSCP PACKET DESCRIPTOR

ED_OWN = gio’' 100000’ , ! OWNERSHIP BIT

. ED_FLAG = #o' 040000, ! FLAG BIT

:o‘ooo. MSCP COMMAND PACKET OPCODES
OP _MSK = %o'177' ., ! OPCODE MASK
0P _END = go’'200', ! ENDCODE DESIGNATOR
0 _ACC = go'20', ! ACCESS CCOMMAND
OP _ONL = go'1l’ ! ONLINE COMMAND
OP_RD = gio’'41’ ! READ COMMAND
oP_SCC = go’'4’, ! SET CONTROLLER CHARACTERISTICS COMMAND
OP_WRT = gp'42', ! WRITE COMMAND
OP_GDS = go'l’, 'get dust status
OP_ESP = gg'2', !execute supplied prog 222
OP_ELP = #o'3’, !execute local program 222
oP_SDD = go'4’, !send data 222
OP_RCD = go'S’, !receive data 222
OP_ABT = go'6’', ‘abort program 222

L]

ga‘at-‘ PACKET SIZES
SZ_ACC = sdecimal '32’ ! ACCESS
SZ_ONL = sdecimal '36' ! ON LINE COMMAND
SZ_RD = sdecimal ' ‘. ! READ
SZ_SCC = sdecimal '32' ! SET CONTROLLER CHARACTERISTICS
SZ_WRT = sdecimal '32' ! WRITE
SZ_GEN = sdecimal '32', ! GENERAL PACKET SIZE
SZ_REC = #DECIMAL '28’, ! 222
SZ_SEN = #DECIMAL '28’', ' 222
SZ_ELP = #DECIMAL '18’, ' 222
SZ_ABT = #DECIMAL '12°', H 222
SZ_GDS = #DECIMAL '12’, ' 222

asssss MSCP COMMAND MODIFIERS
MD_CMP = go' 040000’ ,

L EL AT ]

COMPARE
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! EXPRESS REQUEST

MD_EXP = %o’ 100000° ,
sssses CONNECTION ID VALUES (MSCP_PKT, RETPKT)
(SERVE AS SOURCES AND DE

AL RL KT Ty

CID_DISK =0,
CID_MSCP =0,
CID_TAPE =1,
| = = 2

’ CID_DRIVER = 3,

;o---oo MESSAGE TYPE VALUES
MT_SEQ =0,
MT_DG =1,
MT_CRD = 2, »
MT_FATAL - 3,
MT_TIMEOUT - 4,

sssss+ CONTROLLER FLAGS
(IN SE

so' 000200

CF_ATN = .

CF _MSC = o’ 000100’

CF_OTH = io‘OOOOOO'

CF_THS = o’ 000020’ ,

CF _MASK = CF_ATN or CF_MSC or CF _THS,
CF _MASK = CF_MSC or CF_THS,

ssssss UNIT FLAGS
(IN ONLINE COMMAND AND RESPONSE)

UF _REMOVABLE = o’ 000200,
UF _WPH

L EL XL X ) *=

: 5 = go’' 020000’ ,

;oootao STATUS /7 EVENT CODE DEFINITIONS
ST_SW = #o'0’ .
ST_CMD = go'l’,
ST_ABO = go'2’
ST_OFL = go'3’
ST_AVL = go'4’
ST_MFE = go'S’
ST_WPT = go'6’
ST_CMP = go'7’,
ST_DAT = go'l10’
SI_MST = go'1l’
ST_CNT = gio'le’,
ST_DRvV = go'l3’
ST_BRC = do'24’
ST_DIA = go'37

!sassns END MESSAGE FLAGS

-582

STINATIONS OF MSCP MESSAGES)

! DISK MSCP
!DISK MSCP

fEn st v

TAPE MSCP
DIAGNOSTIC AND UTILITIES PROTOCOL

! EXERCISER “"DRIVER"

SEQUENTIAL (FROM PORT)

DATAGRAM (FROM PORT)

CREDIT NOTIFICATION (FROM PORT)
FATAL DEVICE ERROR (FROM "DRIVER")
COMMAND TIMEOUT (FROM “DRIVER")

T CONTROLLER CHARACTERISTICS COMMAND AND RESPONSE)

ENABLE ATTENTION MESSAGES

ENABLE MISCELLANEOUS ERROR LOG MESSAGES
ENABLE OTHER HOST'S ERROR LOG MESSAGES
ENABLE THIS HOST'S ERROR LOG MESSAGES

RELEVENT BITS IN CTLR FLAGS WORD

REMOVABLE MEDIA
WRITE PROTECT (HARDWARE)

SUCCESS

DRIVE AVAILABLE

"MEDIA FORMAT ERROR

WRITE PROTECTED
COMPARE ERROR

DATA ERROR

HOST BUFFER ACCESS ERROR

CONTROLLER ERROR

DRIVE ERROR

BAD BLOCK REPLACEMENT COMPLETION MMM
MESSAGE FROM INTERNAL DIAGNOSTICS

SEQ_0006
P

S5
(1)

L.
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SEQ_0007
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9-Oct-1985 17:36:09  DISKS$USER2:[MLYNAR.ZRQ)ZROAHO.REQ: S (1)

[ ]

EF _BBR = %o’ 200’ , ! BAD BLOCK REPORTED
: EF “BBU = %o’100° . ! BAD BLOCK NOT REPORTED
g...... RORX LITERALS .
6 RCIP =0, ! IP REGISTER §
: RCSA -1, ! SA REGISTER ~
5...... COMMON SA REGISTER BIT DEFINITIONS

SA_S1 = %o’ 004000’ , ! STEP 1 STATUS BIT

SA_S2 = %o’ 010000 . § T ol

SA_S3 = %o’ 020000 . : 3

SA_S4 = %0’ 040000’ . 'V &

SA_ERR = so’ 100000’ . ! ERROR INDICATOR

SATINT = o’ 000200’ . ! INTERRUPT ENABLE DURING INITIALIZATION
: SA_GO = %o’ 000001’ . ! GO BIT TO START FIRMWARE
§“““ INITIALIZATION STEP READ MASKS
- S1_MASK = %o’ 176000’ , ! STEP 1 READ BITS

S2_MASK = %o'174377" . oy 8

S3_MASK = %o’ 174377 | ¢ g 8
. S4_MASK = so’ 174000" . 'V a4
guuu COMMAND TYPES
¢ IMM_CMD =0, ! IMMEDIATE COMMAND

SEQ_CMD -1, ! SEQUENTIAL ~COMMAND

NON_SEQ_CMD 2. NON-SEQUENTIAL COMMAND
sssees ERROR-LOG FORMAT TYPES
FORMAT_CNTR = go'0’,

CONTROLLER ERROR

[}

FORMAT _HOST = #o’l’, ! HOST MEMORY ACCESS ERROR

FORMAT _XFER = go'2', ' DISK TRANSFER ERROR

FORMAT_SDI = ¥o'3’, * *STANDARD DISK INTECONNECT' ERROR

FORMAT_SDE = o'’ ' SMALL DISK ERROR
. FORMAT _BRA = %o'11’, ! BAD BLOCK REPLACEMENT ATTEMPT MMM
E“““ ERROR-LOG BLOCK NUMBER INFORMATION
; TYPE_LBN = %o’'0000’, ! LOGICAL BLOCK NUMBER
: TYPE _RBN = %0'0110’, ! REPLACEMENT BLOCK NUMBER
3“““ MSCP DISX MODEL CODES
' MODEL _RXS0 -7, ! RXSO THESE ARE NO LONGER USED. THE
' MODEL _RDS1 =6, ! RDS1 MODEL IS DETERMINED ANOTHER MWAY.
! MODEL _RDS52 - 8, ! RDS2
;

tasssss LITERALS FOR READABILITY
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0319 © :
0320 0 YES =1,
0321 0 NO = 0,
0322 0 TRUE =1,
0323 0 FALSE = 0,
0324 O SUCCESS =1,
0325 0 FAILURE = 0,
0326 O F =1,
0327 0 NOT _FOUND = 0,
0328 0 SENT o L, ! DISK IS msem IN CONTROLLER
0329 0 NCT_PRESENT = 0, ' DISK IS NOT PRESENT IN CONTROLLER
0330 O UNPROTECTED e ! DISK m\s UNPROTECTED CUSTOMER LBN'S
0331 O PROTECTED = 0, ' DISK HAS PROTECTED CUSTOMER LBN'S
0332 0 ONL INE = 1,
0333 0 OFFLINE =0,
0334 O IDLE = 0, ‘IDLE
0335 0 ACTIVE =1, 'ACTIVE
336 O FULL =1, ! ERROR-LOG SAVE PACKET FILLED
0337 © EMPTY = 0, ! ERROR-LOG SAVE PACKET PRINTED
0338 0O HRD _OCCURED =1, ! HARD ERROR DETECTED IN RESPONSE PACKET
0339 0 HRD_NOT_OCCURED = O, ! HARD ERROR NOT DETECTED
0340 O s = #0' 177777 ;
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FIELDS
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SEQ 0009
Page
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[1848482888080848044082888400882088 2888888844288 000000004808448888002880880084080000

L3
&
#

..““.“““.“.‘.“‘“““..““.““.““.““ I LTI P YRR PRSP Y

msmow Mewiotoresee
=
m
r
o

sss2s¢ HARDWARE P-TABLE FIELDS
HWP _FIELDS =

set
HWP_IP_ADDR = [0, 0, 16, 0],
vetroa = [1, 0, 16, 0],
nup “BR_LEVEL = [2, 0, 16, 0],
HWP _DISK = (3, 0, 16, 0],
HWP _DISK_NUM = (3, 0, 4, 0],
HWP_DISK_TYPE = (3, 4, 1, 0],
”.DI“_ x bl 30 s. 10 o []
”_DISK T = (3, 6, 1, 0],
HWP _ENTIRE » I8 7. 1.0
HWP _DISK_CP = (3, 15,1, o},
HWP_BEG_TRK = [4, 0, 16, 0],
HWP “BEG_TRK1 = (5, 0, 16, 0],
HWP _END_TRK = (6, 0, 16, 0],
HWP _END_TRK1 = 7.0, 15. O
- tes.
tesssss COMMUNICATION AREA HEADER FIELDS
COM_FIELDS =
set
ADAP_CH = 51. 8, 8, 0}
CMD_INT = (2. 0, 16, 0},
RSP_INT = [3, 0, 16, 0]
tes,
1
! DUP BUFFER FIELD
DP_FIELDS =
SET
DUPBFO = 0, 16, 01,
DUPBF1 = [1, 0, 16, 0],
mz = 2- oo 16- 0 .
DUPTYPE = [0, 12, 4, 0],
gqgness = {0, 0, 12, 0]
E9,

tesssss CONTROLLER STATUS TABLE (CST) FIELDS
CST_FIELDS =

IP ADDRESS
VECTOR ADDRESS

BUS REQUEST LEVEL
DISK (ALL FIELDS)
DISK NUMBER

DISK TYPE
RUN DUP EXERCISER
DUP WRITE FLAG
TEST_ENTIRE DISK
PROTECT CUSTOMER DATA BIT
BEGINNING TRACK LO
BEGINNING TRACK HI
ENDING TRACK LO
ENDING TRACK HI

AL AL Rl L RL KL EL KL RL XL XL KL N1 X1 J

1222
1222

1222
1222

Y444
1222

! ADAPTER CHANNEL NUMBER FOR PURGES

COMMAND RING INTERRUPT
RESPONSE RING INTERRUPT

8
(2)




9
2)

SEQ_0010
Page
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VAX-11 Bliss-16 V4 .1-582

:31:41
36:

CTOR ADDRESS

CONTROLLER STATUS

NUMBER OF UNITS (DISKS) FOR THIS CONTROLLER

IP ADDRESS
VE
BUS REQUEST LEVEL

™ M e
o-lao.ll.l

!lll -
e oo
-

SI.
comow®
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8.2,

LR S

sauneE
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w ™
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p o
xxOTrree TS
R :
. xe s

Sdessisaiuss

oooooooo 000000

umuuuuumummmmmm

* DL R l\hql”-lhclual“
ﬂLL]OOOOOOOOLLLLO“OOOOO
ooo OO0 - o & 0o e e

s s s 8 s s s s O 011116

6 e o spfedeie i OOWOY = * = eed@®

ol KoL o o o4 4 €0 €0 © © 0‘-"- o
. & & &

- - MPN » = ¢« = ¢ s o o i i}

COTBNANRO00000o®n °

DOOIIOOOOOIDOODOOOQML‘MIL
MMM SINO~DONP ittt
e et e o it R el it i R s ) Bt et ) Do) B B R R B b b

“ O =ity m

s
mwmmmmmwmmmwmmmmmmwmm w

12, 0.

22z

I(N COUNTER

ZZ2
ZZZ
Y444
222
222
444

OVE AS:
E 1

2

3

REPEAT WORDS 3 THROUGH 12 AB
S 13 THROUGH 21 FOR DRIV
S 22 THROUGH 30 FOR DRIVE
WORDS 31 THROUGH 39 FOR DRIVE

g

bl bR LR R LR SR L TR TR TR R L A A — -

OF PACKET REFERENCES THE PACKET'S OWN
« RATHER THAN THE MESSAGE BODY (TEXT + 0).

SEE DOCUMENTATION FOR LAYOUT OF MSCP PACKETS.)

(NOTE: BASE ADDRESS

BUFFER DESCRIPTOR

ssssas MSCP PACKET FIELDS

- Ws Se e @ - @ s

set
HEADER FIELDS

T_FIELDS =

! PACKET DESCRIPTOR (HI ORDER - ALL FIELDS)
! PACKET DESCRIPTOR (HI ORDER UNIBUS BITS)

! PACKET DESCRIPTOR (LO ORDER)

C0000000000000000000000000000000000000000000000000000

0397

Sog
333

mmmmmmmmmmmm«uu«mmmwmmmmmammmmmmmuus«u«uu«mmmmmmm
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3p38RR2E22RREEE

0000000000000 0000000000000000O000000000C000000000C0000

A AL K2 3 L AL K21 J

10-Oct-1985 09:31:41
9-0ct-198S 17:36:09

SEQ 0011
VAX-11 Bliss-16 V4.1-582 Page 10
DISK$USER2: [MLYNAR . ZRQ JZRQAHO . REQ;: S 2)

PACKET DESCRIPTOR (HI ORDER Q-BUS BITS)
PACKET DESCRIPTOR FLAG BIT

PACKET oescunoa OWNERSHIP BIT
COMMAND TYPE

FLAG SET IF RESPONSE TO COMMAND RECEIVED
MESSAGE LENGTH
CREDITS

MESSAGE TYPE
CONNECTION ID

—————

COMMAND REF NUMBER (LO ORTER)
COMMAND REF NUMBER (HI ORuER)
DISK ADDRESS (RD/RX DISK NUMBER)
OPCODE AND ENDCODE

COMMAND MODIFIERS

STATUS (PART OF RESPONSE PACKET)
SUBCODE (PART OF RESPONSE PACKET)

BYTE COUNT (LO ORDER)
BYTE COUNT (HI ORDER)
I/70 BUFFER DESCRIPTOR

LWICAL BLOCK NUMBER (LO ORDER)

PKT_Q = [1. 2. 4, 0)
PKTF e f8. L oz.
PKT O = {1, 15. 1, 0],
w-t"e - 2. o. .. O}.
VED = (2. 8,8,0
= 3. o. 16. oi.
ITs . ‘. o. “ o K2
- ‘. ) ‘. o [ ]
GENERIC COMMAND PACKET AND END PACKET HEADER FILEDS
CRN_LO =[S, 0, 16, oi.
CRN_MI = {6, O, 16, 0],
0K _NUM = (7, 0, 16, 0],
= {9, 0, 8, 0],
IFY = {10, O, 16, 0],
STATUS_CODE = (10, 0, S, 0]
STATUS_SUBCODE = [10. S. 1i, o).
READ, WRITE, AND ACCESS COMMAND FIELDS (FOR COMMAND AND END PACKETS)
=€_L° = {11, O, 16, 0],
HI = (12, 0, 16, 0],
g_o = (13, 0, 16, 0],
pe | = (14, 0, 16, 0],
BUF_2 = [15, 16, 0],
BUF_3 =« (16, 0, 16, 0],
BUF _4 = (17, 0, 16, 0],
BUF_S = {18, 0, 16, 0],
Lg-l. = [19, 0, 16, 0],
LBN_H = {20, O, 16, O],

L1 = (11, O, 8, 0). ILETTER
L2 = (11, 8, 8, O], 'LETTER
L3 - 12. o. .0 0 ® 'LETTER
L4 = (12, 8, 8, 0], ‘LETTER
LS = (135, 0, 8, 0). ILETTER
L6 = (13, 8, 8, 0]. ILETTER

SET CONTROLLER CHARACTERISTICS COMMAND FIELDS

C_FLAGS = [12, 0, 16, 0).
ONLINE COMMAND FIELDS

U_FLAGS i2. 0, 16, 0],
éﬂ'lﬂ 19. 0, 16, 0%
es,

OUP PROGRAM LETTER FIELDS (FOR EXECUTE LOCAL PROGRAM CMD)

]
.
| ]
.

LOGICAL BLOCK NUMBER (HI ORDER)

CONTROLLER FLAGS

UNIT FLAGS
DEVICE-DEPENDENT PARAMETERS




33 .'.g

SEQ 0012
VAX-11 Blies-16 V4. 1-582 P

10-0Oct-1985 09:31:41 ege 11
DISKS$USER2: [MLYNAR.ZRQ)ZRQAHO .REQ; S 2)

9-0ct-1985 17:36:09

fesssss RETURN PACKET (RETPKT) FIELDS ‘
(SIMILAR, BUT NOT IDENTICAL, TO MSCP PACKET FIELDS) i

b B S B ol S a8l f &t & ndk &l
. r '

3332

“l ‘l ‘] ‘i ‘l ‘\‘ ‘7 ‘f ‘-7 ‘f ‘!- #'r ‘!- *‘! ‘F "I “!‘ "h +.

+rtr

CO0000000000000000000000C0000000000000000000000C0003000

MESLEN = [0, 0, 16, 0]. ! MESSAGE LENGTH
CTLR - (1. 0, &, 0], ! CONTROLLER NUMBER (CREDITS OVERMRITTEN)
HESTYP - (1. 4, 4. 0). ! MESSAGE TYPE

EoF Lo | e | COMMMAND REFERENCE NUMBER (LO ORDER)
CRF"HI = (3, 0, 16. 0. ecﬁm&mmcmm:
DISK = (4, 0, 16, 0], ! DISK ADDRESS (RD/RX DISK NUMBER)
CHOMOD = (S, 0, 16, 0], ! COMMAND MODIFIERS

ENDCOD = (6. 0, 8, 0], ! END C

FLAGS - (6. 8. 8, 0 ' FLAGS

STATUS = (7. 0, 16, 0J. ! STATUS AND SUB-CODE

STSCOD = (7. 0, 5, 0) ! STATUS CODE

SUBCOD - (7. 5, 11, o}, ! SUB-CODE

READ, WRITE, AND ACCESS COMMAND RETURN PACKETS

SET CONTROLLER CHARACTERISTICS RETURN PACKET

C_FLGS = [9, 0, 16, 0)
C-TIME = {10, 0, 16, 0J.

UNIT ONLINE RETURN PACKET
U_FLGS

= (8, 0, 16, 0], ! BYTE COUNT (LO ORDER)

= (9, 0, 16. O ! BYTE COUNT (HI ORDER)

= (10, 0, 16, 0}. ! 170 BUFFER DESCRIPTOR (NORD 0)

= (11, 0, 16. 0], ! I/0 BUFFER DESCRIPTOR (WORD 1)

= {12, 0, 16, 0]. ' I/ DESCRIPTOR CWORD 2)

= (13, 0. 16, 0. ' I/0 BUFFER DESCRIPTOR (WORD 3)

= {14, 0. 16, 0]. ¢ I/0 BUFFER DESCRIPTOR CWORD 4)

= [15, 0, 16, 0]. ' I/ TOR (MORD S)

- (16, 0. 16. 0. ! FIRST BAD BLOCK (LO ORDER)

= {17, 0, 16, 0). ' FIRST BAD BLOCK (HI ORDER)

= (18, 0, 16. 0]. ! BYTE COUNT FROM CMD PACKET (LO ORDER)
= (19, C. 16, 0]. ¢ BYTE COUNT FROM CMD PACKET (HI ORDER)
* . 0, 16. 0). ! LOGICAL BLOCK NUMBER (LO ORDER)

= £21. 0, 16, 0]. ! LOGICAL BLOCK NUMBER (HI ORDER)

CONTROLLER FLAGS
CONTROLLER TIMEOUT

d L o L ! T
R_MODEL B 0, 8. oi. ! 2 DIGIT MODEL NUMBER 222
NAME _NUM = [14, 0, 6, O ! MODEL NAME - 2 DIGIT NUMBER
NAME_1_LGC « (14, 12, 4, O}, ! MODEL NAME - 2ND ER (LOW ORDER & BITS)
NAME —1_HI = {15, 0, 1, o}. ! MODEL NAME - 2ND CHARACTER (HIGH ORDER 1 BIT)
NAME "0 - (15, 1. 5, 0 * MODEL NAME - IST CMARACT
1222 USIZ_LO = (18, 0. 16. 0. ! UNIT SIZE (LO ORDER)
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SEQ 0013

1-582
ZRQ)ZROAMO .REQ; S

"1‘ “.
MLYNAR.

VAX-11 Blies
DISKIUSER2:(

SIZE (HI ORDZR)

10-0Oct-1985 09:31:41
9-0ct-1985 17:36:09

222
r 244

OF MAX LUNS OR UNIT SIZE

UNIT
LOWER
UPPER

J

1’. °. 1‘. o
. °' u. o
19, 0, 16, ©

[

Usiz
S

Ly v 44
SIZEL
tes,

~N

mm
~rS -
mm o
° fansh Nt
o} mm

A m

meum m
sw w
3 mm %

L IX TR TR 1Y T IO 1)

m So55555
B dddddds
8 chdidid
m Sankene
3

:

2

£ .

g

RN

S
memmummmmm
nucc P
,,,,uum i

ST
uuuuuuumumuuguummm
5555555555555555

B
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i

e & &5 2 & 2 o s 86
oooooooooooooooooooooo

PR EEEERERERER Ry ST
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000600000000.030‘0‘0000

St E R A I At

fessses CONTROLLER ERROR TALLY FIELDS

1

i -

és 3

i

ss 8

| I | n

. b
5% & ;
u : s
6 M &

000000000000 0000000000T000000000000C00000000000000000




255888

0612
0613
0614
0615
0616
0617
0618
0619

0621
0622
0623
0624

:

88

*OCNDO@HDOMMDOWWOCNDOCNOCNDCN)OMNOCMDOMDOMMOC“QOMNOCNDO‘NDOMNOONIOCNIOCNDO

g8
0630
0631
0632
0633
06

&
Sud

06

0637
0638
0640
0641
0642
0643
0645

0647
0648

064
0650
0651
06
0653
06
0635
06
0657

33

)

set
= [0, 0, 16, 0],
CRING_CNT = (0, O, 8, 0]
IG_INT = 14, 1, 0),
STAT = [0, 15, 1, 0],
SA_SAVE B 0, 16, 0],
“BEG = [2, 0, 16, 0],
“END = (3, 0, 16, 0],
CR_BEG = [4, 0, 16, 0],
CR_END E . 16, 0],
RR_POLL = [6, 0, 16, 0].
CR_POLL = (7, 0, 16, 0],
NEXT = (8, 0, 16, O
tes,

L]
z.aoau ERROR LOG PACKET SAVE AREA FIELDS

EP_FIELDS =
set
EL_CNTR = [0, O, 8, o]
EL _CONTENTS = [0, 8, 8, 0
EL_HSG-EN - 1‘,. o- 160 o
EL_CRN_LO = [3, 0, 16, O
EL_CRN_HI = (4, 0, 16, O
—DK_NUM = [S, 0, 16, O
EL_FORMAT = [7, 0, 8, 0)
EL_EDR = (7, 12, 1. 0
EL_BRR =17, 15, 1. 0
EL _CONTINUVE * £7. 98,131,909
EL_SWCESS - 7. 15. 10 0
EL_CODE = [8, 0, S5, 0]
EL _SUBCODE = (8, S, 11, O
EL_RETRY = [20, 8, 8, O
EL_BLOCK = [23, 0, 16,
EL_BLOCK_MHI = (24, 0, 12,
EL "BLOCK_TYPE = (28, 12, 4,
es,

ssssss INFORMATION ABOUT LAST
LAST_PKT_ F{ELDS =
LAST_HRD_ERR

emom o

= °.
LAST_CRN_LO = El.
LAST_CRN_MI = [2,
" tes,
;titltt RURX REGISTER FIELDS
RC_REG =
set
RC_ALL = [0,
tes;

RESPONSE PACKET

0, 16
0. 16
0, 16

16, 0]

0
0
0

OO O hdind® bdlndboadlond® bbbl b bnd™ ®

]
]
]

el i ®

SEQ 0014

10-0ct-1985 09:31:41 VAX-11 Bliss-16 v4.1-582
9-0ct-1985 17:36:09 DISK$USER2 .( YNAR ZRQJZRQAHO .REQ;S

.

ALL FIELDS IN WORD 0O

IGNORE INTERR

ONLINE / WFLI’E STATUS

SA REGISTER SAVC WORD

FIXED ADDR&.:SES OF START AND
ND OF EACH RING

ADDR OF NEXT RRIIB SLOT TO BE POLLED
ADDR OF NEXT CRING SLOT TO BE POLLED
ADDR OF NEXT AVAIL CRING SLOT

CONTROLLER NUMBER

PACKET LENGTH
COMMAND REF ERENCE NUMBER

DISK ADDRESS (RD/RX DISK NUMBER)
FORMAT

ERROR DURING REPLACEMENT FLAG MMM

BAD BLOCK REPLACEI‘ENT REQUEST FLAG MMM
CCNTINUE FLAG

SWCESS FLAG

ERROR CODE

SuUB CODE

RETRY COUNT

BLOCK NUMBER

'HIGH BITS OF BLOCK NUMBER

! TYPE OF BLOCK NUMBER INFO RETURNED

! FLAG INDICATES IF HARD ERROR OCCURED
! COMMAND REFERENCE NUMBER

! DEFINE ALL BITS

Page

FLAG INDICATES IF PACKET CONTENTS ALREADY PRINTED

21z

13
2y

NUMBER OF SLO‘T’S I=ICRIW NOT YET RETURNED TO mST ‘




TTIIX
2
3

CO0CO00000000000000000D00000000000000000000000000000000

, SEQ_0015
VAX-11 Bliss-16 V4.1-582 Page” 14

10-0ct-196- 09:31:41
DISKSUSER2: [MLYNAR.ZRQ]JZRQAHO.REQ;S

9-0ct-1985 17:36:09

12080884088 2820248 0800058800400 200 0000004404044 0000000400000 00000000000s00tdttts
! &
; MACROS -
! #
120808822848 424 8082000000000 0002020004000 440040400000 004 0000000000ttt ttitbthtbtt
]

macro

] -

zoo‘ou CST FIELDS. MODEL FOR WDS 3-12, 13-21, 22-30, AND 31-39. 222
D_ALL = 0, 16, 0%, ! ALL FIELDS
D_DISK_NUM =0, 4, 0%, ! DISK ADDRESS
D_TYPE = 4, 1, 0%, 'DISK TYPE - 1 BIT Y44
D_UNIT = 8, 4, 0%, ! DISK UNIT NUMBER (DRS UNIT)
D_FATAL = 12, 1, O, ! FATAL ERROR BIT
D_STAT = 13, 1, 0%, ! DISK STATUS BIT
D_PRES = 14, 1, O%, ! DISK PRESENT BIT
D_PROT = 15, 1, O%, ! DISK PROTECTION BIT
D_BEGO = 0, 16, 0%, !BEGIN TRACK LO 222
D_BEG1 = 0, 16, 0%, !BEGIN TRACK HI 222
D_ENDO = 0, 16, 0%, 'END TRACK LO Z2Z
D_END1 = 0, 16, 0s, END TRACK HI 222
D_NAME_O =0, 8, 0%, ! NAME (FIRST CHARACTER)
D_NAME_1 = 8, 8, 0%, ! NAME (SECOND CHARACTER)
D_NAME_2 =0, 8, 0%, ! NAME (THIRD CHARACTER)
D_NAME_3 = 8, 8, 08, ! NAME (FOURTH CHARACTER)

H D_NUL = 0, 16, O, INUL AFTER NAME 222
D_DBN = 0, 8, 0%, !'RELATIVE DBN 22z
DUPMWRITE = 12, 1, 0%, {DUP WRITE FLAG y 44
D_ACTIVE = 135, 1, 0w, !ACTIVE STATE ZZZ

= 14, 1, O#, !DUP ERROR FLAG y 444

NODUPMEDIA = 15. 1, 0%, !NO DUP MEDIA ZZZ
0 _COUNT = 0, 16, 0#, !MSCP FUNCTION COUNTER 272

isssssssssss BST FIELDS ssssssssssnas %%%

L]
HI_WRO =1, 0, 16, 0=, !HI LBN 222
LO_MWRD =0, 0, 16, 0%, ‘L0 LBN 2z

[ ]
!sasssse BIT TEST
' (CAUTION: THE FIRST ARGUMENT IS THE ADDRESS AND NOT THE CONTENTS)

L
BIT_TST (ADDR, EXPECTED) =

(if C. and EXPECTED) eql EXPECTED
then

TRUE
else

FALSE )#,

]

ituntta RDRX WRITE

1

WRT_RDRX (O, FIELDNAM, IMAGE) =




- W e e e

M 0712
M 0713
M 07i4
M 0715
M 0716

0717

000000

SEQ 0016

10-0ct-1985 09:31:41 VAX-11 Blise-16 V4.1-582 Page 15
9-0ct-1985 17:36:09 DISK$USER2: [MLYNFR.ZRQJZRQAMHO .REQ;S (3)

_REG
RC_REG <#f,eldexpand (FIELONAM)> = IMAGE;
( .RORX_ADDR + (supval #* 0)) = .RC_REG;
‘"d‘l

s



SEQ 0017
10-0ct-1985 09:31:41 VAX-11 Bliss-16 v4.,1-582 nP
9-0ct-1985 17:36:09 DISK$USER2: [MLYNAR.ZRQ)ZROAHO .REQ;S

{284022488482820885400288888 0000040008002 4040000 0404400044440 000ddtttnttdtttas

&

STRUCTURES *
&
{88888 008004000 8000800800400 00 00000000040 Rttt ttttttttntss

tssssss NIBBLE (4-BIT) VECTOR STRUCTURE

NI!VE%TOR [§| N]]-
NIBVECTOR « I 7 2) <«(I t 2) and 4, 4>;
ssssss RDRX ACCESS ALGORITHM

otructurc
X [0, P, S, E] =
(4]

local

RC_REC ™ TEC¢ RDRX Supvel & 0) <0, sbpval, 0>
- - . + . . L] ]

RC-REG . o ;

LA RL LD Rl R RL EL NT RT RT T -

(-]
3
OFEHEEERO0000000000000000

end
<P, S, E>;

: COMMAND QUALIFIERS
BLISS/PDP11 ZRQAHO.REQ/LIST=ZRQAHO.LIS/LIBRARY=ZRQAHO.L16/SOURCE=PAGE:53

T S
LinoolCPUlg?;: 540 .

age 16
(4)

- p———— -

E————



SEQ 0018

ZRQAM1 RD/RX EXERCISER 10-0ct-1985 09:32:06 VAX-11 Bliss-16 V4. 1-582 Page 2
voz2.3 10-0ct-1985 09:31:20 DISK$USER2: [MLYNAR.ZRQ]JZROAHO.BL1;4 (2)
00353
0054

REVISION HISTORY:

REV 1.6 11-APR-84 MERGED FIELD AND MANUFACTURING VERSIONS OF THE RD/RX EXERCISER. -
ADDED SUPPORT FOR THE RUXSO. |

REV 1.7 01-MAY-84 ADDED CODE TO GET DEVICE TYPE FROM CONTROLLER CHARACTERISTICS i
ADDED APT BREAK ERkoR

S IN UNIT_INIT ROUTINE:; CORRECTED SOFT SEEK
TOTALS: PROTECT MEDIA ON DEFAULT.

REV 1.8 06-JUL-84 ELIMINATE GETTING DISK TYPE FROM ID BLOCK ON A RESTART;
REV 1.9 19-SEP-84 ON END OF PASS, WAIT UNTIL LAST PACKET RETURNED BEFORE WRITING IP.

[glslaisialsislaslslslslelalslslslslalalalslslnlnizln nln) OOOMNONONOOOOOO0 8
3aesssssasessssssssssassasss 3s0s0ssnas
bttt 3 3 A PR PR RN RFL S S £3 34 44 -S4

REV 2.0 09-NOV-84 DON'T OUTPUT DUP STATS HEADER IF NO WINCHESTER
FIXED ‘CMD REF NO. NOT SENT BY HOST’' PROBLEM BY USING OPERATOR-
SPECIFIED BR LEVEL WHEN SENDING PACKETS.

REV 2.1 27-DEC-84 ADDED APT MODE QUESTION; ADDED RETRIES TO DUP TESTS. ADDED CODE TO
INT_GEN ROUTINE TO MAKE IT COMPATIBLE WITH MICROCODE VERSION 9.1.

REV 2.2 O04-APR-85 IN POLL_RRING AND POLL_CRING ROUTINES, ZERO INTERRUPT COUNTERS ON
ENTRY TO PREVENT SLOWOOWN PROBLEM. ADDED 32-BIT LBN ADDRESSING.
CHANGED MEADER MACRO AND .REQ FILE FOR COMPATIBILITY WITH XXDP V2.
MADE DUP COMMAND TYPE = 0.

REV 2.3 17-JUN-85 ADDED CODE TO HANDLE DUP'S OUT OF RANGE STATUS. REPORT BOTH WORDS
OF LBN ADDRESS IN ERROR MESSAGES. ACCESS LBNS O AND 100 IN ACCESS

REV 2.4 18-JUN-85 ADD AND REARRANGE APT BREAKS FOR APT COMPATIBILITY. BALANCE RATIO
OF READS TO WRITES (2:1) WHEN RUNNING WITH FASTER CPU. PRINT Dll'
FATAL MESSAGE NUMBER. INCLUDE DUP FATAL MESSAGE, ERROR CODE S
COl.NT “ZERO FILL" AS DATA TRANSFERED ON PARTIAL BLOCK TRANSFERS
FOR DISK ERROR RATE CALCULATION.

REV 2.5 27-JUN-85 QIO _OK WILL BE TRUE WHEN QIO COUNT IS LESS THAN COMMAND RING - 2
TO AVOID DISCARDING PACKECTS AND HENCE SEQUENTIAL AND RANDOM
mgeglﬂlﬂﬁ OPERATION. REMOVE DUP AND PLACE INTO ANOTHER

10 10 10 0 1 et o 0 (0 0 e 0 0 e e o o o o o o e o e ot o e e o o e e e e e e et et
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seq 0019
' 5

DISK$USER2: [MLYNAR.ZRQ)ZRQAHO.BL1;:4

VAX-11 Bliss-16 v4.1-582
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00000000

= o o s s o

(0 0 8 0 0 0 0 8 o 8 o o o i o 0 o o 0 o o o o i [ o o o o o e e i o e e i o s e o et 8 e et

O000000OO0000
e o bk gt o e et et

o
P

RD/RX EXERCISER

1.0

1.1

1.2

1.2.1

1.2.2

1.3

1.‘

l.s

10-0ct-1985 09:32:

GENERAL INFORMATION

This am will functionally verify and exercise RQDX
or Controller/Disk Drive subsystems. It is designed
to verify that the subsystem is functioning correctly and
operating within design specifications.

SYSTEM REQUIREMENTS

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

LSI - 11723 erocoo'or with 28K or more of memory, console
device (cabs T100) end RQADX or RUXS0 controller board and
atteched 1 or RD52 WINCHESTER drive(s) and RX-50 FLOPPY

drive(s)
SOF TWARE REQUIREMENTS

This diagnostic is designed to run with the Di ostic
Supervisor as described in paragraph 2.0. .

RELATED DOCUMENTS AND STANDARDS

XXDP+ SUPERVISOR/USERS MANUAL _ C!Qus
UQSSP UNIBUS/Q-BUS STORAGE SYSTEMS PORT
MSCP MASS STORAGE SYSTEM PROTOCOL

DIAGNOSTIC HIERARCHY PREREQUISITES

R AR S S TR N M W A R S W S R R W N e e e

ooooooooooo

The hardware, other than the subsystem being tested, is
assumed to work properly. False errors may reported if
the processor, memory, etc., do not function properly.

06 VAX-11 Bliss-16 V4,
10-0ct-1985 09:31:20 DISK$USER2: [MLYNAR.

-582

SEQ 0020
Page

RQJZRQAHO .BL1;4
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SEQ_0022

ZRQAM1 RD/RX EXERCISER : 10-0ct-1985 09:32:06 VAX-11 Bliss-16 V4.1-582 Page 6
.3 10-0ct-1985 09:31:20 DISK$USER2: [MLYNAR.ZRQ]JZROAHO .BL1;:4 (6)

S
n

s C 0223 1 2.0 OPERATING INSTRUCTIONS

s 0224 1 @ eecccccccccccccacccaaa

s C 0225 1

' € 0337 1 This is @ Rev C Supervisor Disgnostic: for operati
i is is & Rev rvisor Di ¢c: for ra

s C 0228 1 instructions, please see chapter S o; XXDP « oporoto;9=
s C 0233 1 manual. They are no 1 r included in the diagnostic
s € 02 1 because it is desired that a change in those instruc-
s C 0231 1 tions not require a re-assembly of all Supervisor Diag-
1 C 0235 1 nostics.

s C 0233 1

s C 0234 1

s C 0235 1 2.1 HARDWARE QUESTIONS

1 CO023 1 9= ececececccccccccaaas

'Eggi The followi i f ti llect the

' ollowing series o stions collec ara-

' E 0233 % meters nocoozgry to idonti,y c.éh disk .uboyoton?

1 C 024

: C 0241 1

s C 0242 1 Hardware Configuration Questions

s CO243 °*° === ceeeeceeeccccecccccecccccccccaa-

| € 0345 1 The progr ill ask the followi ti

' (] em wi ollow stions i

s C 8%:9 i response to a START command (non--crsge). — i
'

[} g 0243 i 1. CHANGE HW (L) Y ?

1 C 024

s € 0250 1 Answer NO to use the pre-built answers for sll hardware
s C 0251 1 questions. This am will be released pre-built to
s C 0252 1 test three units with default answers shown below. The
i € ggg: 1 pre-built answers may be changed at any time with the
s € 1 setup utility. Answer YES if you want all the hardware
' E gggg i questions to be asked.

3

' E ggg: i 2. NUMBER OF UNITS (D) ?

'

' g 0259 1 No default. Answer with the number of disk drive units
t € 0260 1 to be exercised or tested. This answer will determine
s C 0261 1 how many times the following questions are asked. A
1 € O!Gg 1 r of 1 to 4 units may be specified. A unit number
1 C 0263 1 will be assigned sequentially from 0 by the Diagnostic
! E 8;:; i supervisor for each unit.

'

’ § Oﬂig i 3. IP ADDRESS (0) 172150 ?

1 C 026

i C 0268 1 Enter the address of the IP register of one RADX or RUXSO
: C 0269 1 as _addressed by the processor with memory management turned
s C 0270 1 off. The program expects an even 16-bit address in the
s C 0271 1 range of 1 to 177774, 172150 is the default.
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C gg;g 4. VECTOR ADDRESS (0) 154 ?
0274 Answer with the interrupt vector ofthe same RQDX or RUXSO
0275 controller described in the above question. A vector address
8;;9 in the range of 4 to 774 may be specified. 154 is the default.
gg;g S. BR LEVEL [USUALLY 4-RQDX S-RUXS0] (D) 4 ?

Answer with the bus request mtorrugt level used by the
‘.lbov' nlgontrollcr. Levels 4 th are nccopt.bh. 4 is the
sult.

L=

N

e
-

6. DRIVE NUMBER (D) 0 ?

Enter the lomc.l. unit number for one drive associated
with th: £ nbovo. Drive nunl:o::d-n in th:

r [~} he number ente re mus
ateh m on tho

R

match the uni front panel of the drive, and
must be within the range lied by the jumper (LUNO-7)
on the RADX or RUXSO contr ler board. 0 is the default
answer .,

7. ALSO RUN DUP EXERCISER (L) N ?

ANSWER Y TO HAVE TESTS PERFORMED SPECIFICALLY WITH THE
DIAGNOSTIC BLOCKS. SUCH DUP TESTING, IF SELECTED, IS
INTERLEAVED WITH NORMAL EXERCISER TESTING.

10 8 e e e e o e e 0 o o 8 o e [ e e i o i o o ot e o o i i e o e o e et e

0303

ggg; 8. WRITE ON DIAGNOSTIC AREA (L) N ?

0809 IF THE DUP EXERCISER IS CHOSEN TO BE RUN, ANSMERING Y

03¢ TO THIS QUESTION ADDS WRITE TESTIIG IN THE DIAGWSTIC

0308 BLOCK AREA. THIS CAN BE USED TO DETERMINE WHETHER A

gmuo UNIT IS WRITING PROPERLY, WITHOUT USING THE CUSTOMER AREA.
o

gi{; 9. TEST ENTIRE CUSTOMER DATA AREA OF THIS DISK (L) Y?

0315 This question is asked to give the oppo rtumtg.of l.umtmg the
0316 ing range over whi the testing will performed

0317 An affirmative answer mn cause no limits to be i for
Ogll the unit tion. A tive answer will cause limits
83%3 to be inpoooz. as defined by the following four questions.
0321

gggg 10. LOWER OCTAL WORD OF BEGINNING LBN ADDRESS (0) 07

0324 Enter in octal the less significent 16-bit word of the lowest
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C 0325 1 LBN address in the test range. The value may be from 000000
[ 036 1 to 177777.
¢ o
g’” i 11. HIGHER OCTAL WORD OF BEGINNING LBN ADDRESS (0) 07
§ 0331 1 Enter in octal the more -irific-ﬂt 16-bit word of the
gg { lowest LBN address in the test range.
0 1
8’ S } 12. LOWER OCTAL WORD OF ENDING LBN ADDRESS (0) 1504777
0 1 Enter in octal the less significant 16-bit word of the
0 1 highest LBEN address in the test range. 150477 is the
g i highest LBN address for an RDS2.
0 1
8 i 13. HIGHER OCTAL WORD OF ENDING LBN ADDRESS (0) 07
1 Enter in octel the more significent 16-bit word of the
8 S % highest LBN in the test renge.
0 1
0 1 Note:
0 1 The four previous questions are usually software
0 1 Parameter questions., but since three diifferent disk
0 1 drives exist on the subsystem, this becomes a unit
0 1 by unit question. It is possible to specify an LBN
0 1 ich is_too large since we are dealing with different
0 1 drives. The program will check for block nuuber bounds,
g 3 and, if are exceeded. will assign the maximum
i bounds for drive.
0359 1
i. 14. UWRITE ON CUSTOMER DATA AREA ON THIS DISK UNIT (L) ?
1 Mmriz YES will destroy m! customer data that is on
1 the disk; therefore, the following warning messege will
i appear, followed by a confirmation prompt:
1 ss WARNING - CUSTOMER DATA AREA MILL BE OVERWRITTEN! ...
{ CONFIRM (L) ?
1 This question will default to NO if the operator has de-
1 cided to bypass the hardware questions. Otherwise,
1 there is no default.

-------q------------‘““----‘h‘-_--
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2.2 SOF TWARE QUESTIONS

Software Parameter Questions

The em will ask the followi quootiono in response
to TART, RESTART, end CNTI&

1. CHANGE SW (L) Y ?

Answer NO to bypass the following guestions in this sec-
tion. This question should normally be answered NO when
the Exerciser is first run. A NO answer will cause the
Exerciser to select the dofoult m-otoro shown with
c.d\ ion below. Then, on the errors de-
. it -.; be duir&lo to ch this answer to YES
to N:ltcr est parameters and further isolate the

2. ENTER TIME AS HHMM (EXAMPLE: 130S) (D) 0 ?
Enter the time of day (in 24 hour format). DRS does not

i

ALLOW leading zeros OR numeric vealues.

For ou-plo. for 14 nmutn past mdn t. ou would ~
for 30 minutes past 3 | he afternocon, N

ontor xsio

3. HARD ERROR LIMIT (D) 32 ?
Enter the nusber of hard errors allowed before & unit
mu{rg: testi : A number in the renge of 1 ¢t
4. TRANSFER LIMIT IN MEGABYTES (0 FOR QUICK PASS) (D) 0 ?

When the specified number of es have been transferred
to/from a unit, the unit ml. be dropped from testing.
When all units are dropped, an end-of-pess will be ind: -
cated. This is the method used to determine how long
the Exerciser is to run.

The gnl.y other way the Exerciser will declare end-of-
pass is if all units are dropped because the error limit
on each is exceeded. Howsver, the operator cen always
abort the program at any time by typing CONTROL-C.
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SEQ 0026
RD/RX EXERCISER 10-Oct-1985 09:32:06  VAX-11 Bliss-16 V4.1-582 Page 10
10-0ct-1985 09:31:20  DISKSUSER2: [MLYNAR.ZRQJZROAMO.BL1 ;4 9

S. PERCENTAGE OF 'FIXED DISK' OPERATIONS OUT OF TOTAL OPERATIONS (D) 99 ?

|y
figure given as the de‘eult). It may
En 2OBE e-n..to dirz?t ..'i.. ntiviﬂ to the
rect g! e ssaller :r-
ith uju.us internally by the
B are nterna
to !!.-ivo type and percentage. v

STATISTICAL TABLES AFTER PRINTING (L) N ?

CLEAR
Answering YES causes the statisticel fields to be cleer-
ed to zero after the report is printed (either at end of

or at t). Otherwise. lati
muim reqgues reise, cumulative

7. REMRITE BLOCKS WHEN “FORCED ERROR” DETECTED ON READS (L) Y ?
On encountering a bed block on the RDS1 or RDS2 disk

(during either @ read or a write ation), the RQADX
U0 - r:a: Jeniosl Bloek to
]

another i location on the . is operation is
tr-..rgt to the user. However, if the revectoring was

on 8 resd. This is to avoid sane error code (the
orced Error”) bei nrrtod for the same block
repeatedly re-urite will, however, teke place only

. The
if writes are enabled for the particuler disk unit.
8. HALT ON BAD-BLOCK HARD ERRORS (#s 35, 38) (L) Y ?

the Elzreiur is run with the DRS “"Helt on Error”
ouitch set . START/FLAGS:HOE), the Exerciser halts on
on encountering ANY error. If it is desired that the
testing continue on a bad-block error, even with the HOE
switch set, answer No to the question.

9. HALT ON OTHER MARD ERRORS (#s 31-34, 36-37, 39-45) (L) Y ?

This ion is similar to question 8, but refers to
non - block type of Hard Errors.

|
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g:gg 10. HALT ON SOFT ERRORS (@s S0-54) (L) N ?
0471 This tion is similar to qu-stion 8, but refers to
0472 Soft Errors.

11. COUNT EACH RETRY AS A SEPARATE SOFT ERROR (L) N ?

On encountering any error on a read/write, the control-
ler retries the operation a number of times. If the
operation is eventually successful, this is reported as
a Soft Error. The error log packet contains the number
of retries rformed before the operation was success-
ful. Normally, the whcle sequence of retries is classi-
fied as one Soft Error. Answer Yes to the question if it
is desired to_ count each internal retry attempt as a
separate Soft Error.

12. RANDOM SEEK MODE (L) Y ?

Answer YES to cause block numbers to be chosen randomly.
cqorzr NO to cause block numbers to be selected sequen-
ially.

13. UNITS TO BE SELECTED AT RANDOM (NO, IMPLIES SEQUENTIAL) (L) N ?

This question is optionally asked if the answer to the
previous question is N[o]l. The selection of units for
sequential operations is affected by the snswer to this
question. If the default answer is chosen (N[o]), then
units shall be selected in a predetermined manner in
accordance with the typical seek time nnrvino for each
drive. If the alternate answer is chosen (Y(es]), then
the units will be chosen at random in accordance with
the percentages specified in Software question 4

14. READ-COMPARES PERFORMED AT THE CONTROLLER (L) Y ?

Answering YES causes sll read commands to include the
"co-guro modifier. This essentially forces the cori-
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:

15. RUNNING UNDER THE A.P.T. MONITOR (L) N ?
I?Ig QUESTION SHOULD BE _ANSWERED N (DEFAULT) IN THE FIELD.

NABLES THE PROGRAM TO KNOW THAT IT IS RUNNING UNDER A
SPECIAL C(AUTOMATED PRODUCT TEST) MONITOR.

T2 0 0 10 1t e 0 0 e 0 0 e o ot ot 0 0 o 0 e 0 e 0 e e o o e o o 8 e e e o o e (e e e e e s e s b
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S
N

THE REMAINING QUESTI™NS ONLY APPLY TO UNPROTECTED DISK UNITS.

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

Answering YES causes all write I/0 requests to be
chnn!od to write-compare. After each write, the con-
troller will read the date end compare it to dJdata
re-obtained from the host.

17. CHECK ALL WRITES AT HOST BY READING (L) Y ?

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

18. USER-DEFINED DATA PATTERN (L) N ?

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

T

----ﬂ-"“-“..--'---'---'----“----““--.
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0553 19. SELECT PRE-DEFINED DATA PATTERN (O FOR SEQUENTIAL SELEC-
8;;; TION) (D) O ?

0556 There are 21 pre-defined data patterns availasble,
0557 selected as 1 to 21 (see section 4.9). A zero answer
0558 will ceause patterns 1 to 21 to be ocquontiullz selected
0559 for each write. (Note that pattern 1 consists entirely
0560 of random numbers).

0561

0563 20. NUMBER OF WORDS IN DATA PATTERN (16 MAXIMUM) (D) 16 ?
gg:g PATTERN VALUES (0) ?

0566 These questions will only be asked if the operator has
0567 decided to define his/her own data pattern. The actual
0568 bit patterns will be entered as octal (PDP-11).
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3.0 ERROR TYPES

This program has four ty s of error classifications;
system fatal, drive fatal, hard end soft.

SYSTEM FATAL ERRORS

333833338
~NOVBWN-=O Y

0578 System fatal orroro ere used to indicate that an error

0579 was detected b{ Dnna:o-tne Supervisor in relation

gg:g to loading/controlling the diagnostic process.

0582 The content of each error is such that it should be

0583 self explanatory. However, the messages utilize some

0584 torao at are specific to the disk subsystem, and may
S require some getting use to.

0587

0588 DRIVE FATAL ERRORS

0589 1 0 ececccccccccccca-a

0590

gg:% Drive fatal errors are a result of:

0593 an error that is considered fatal to the drive, but

gg;; testing will continue.

23
-
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Hard errors are a result of:

1. retries of a soft error or =
. @& non-recoverasble error
3. @& soft error if retries 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.

-------“Q-ﬂ----------&------u-‘---'--“--
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