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: SEQ 0002
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DISKS$USERZ: [ POWERS ) ZRQAF O .REQ; S

1200002000000 008232002000¢00000000088000000000008002000000 00000000 000000000000000000000¢

:
: L

ITERALS

1208020020800 8000800000800 0000000ttt sttt ttttttttddtttdttdddttedttottttee

LITERAL

1]

tessese 0DT TRAP VECTOR LOCATION

L]
O_TVEC = go'l4’,

L]

tesnees MARDMARE ADDRESSES ETC.

0
INIT_INTR_VECT = wo’'154’,
INIT_IP_ADDR = #o'172150',
INIT_BR_LEVEL = so'd’,

]
LINE _CLOCK = #o' 177546 .

]

tesssss HARDMARE LIMITS

1
MAX_CTLR = 1,
UNITS_PER_CNTR = 4,
MAX_UNITS e MAX_CTLR » UNITS_PER_CNTR,

RDS1_MAX_TRACK =
RDS1_SEC_PER_TRK=
RDS1_MAX_LBN .

RDS2_MAX_TRACK =
RD52_SEC_PER_TRK=
RDS2_MAX_LBN .

RXSO_MAX_TRACK =
RXS50_SEC_PER_TRK=
RXS0_MAX_LBN .

BYTES_PER_SECT =
MAX_XFER_SIZE =
MAX_XFER_SIZE =

18,
ROS1_MAX_TRACK e RDS1_SEC_PER_TRK

2976,

s 10

18,
RD52_MAX_TRACK & RD52_SEC_PER_TRK - 1,!

80,
10,

RXS0_MAX_TRACK ¢ RX50_SEC PER_TRKX - 1,!

! BYTES/SECTOR (AT PRESENT SAME FOR RDs AND RXs)
! ARTBITRARY MAX SIZE OF EACH DISK I/0

512,
2 » BYTES_PER_SECT,
BYTES_PER_SECT « 3 / 2,

VECTOR ADDRESS
IP REGISTER ADDRESS
BUS REQUEST LEVEL

LINE-CLOCK ADORESS

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

MAXIMUM MUMBER OF TRACKS FOR RDS1
NUMBER OF SECTORS PER TRACK FOR RDS1
MAX LBN FOR RDS1

MAXIMUM NUMBER OF TRACKS FOR RDSZ2
NUMBER OF SECTORS PER TRACK FOR RDS2
MAX LBN FOR RDS2

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

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

1
'sesses RING SIZES
'

CR_LOG
RR_LOG

CRING_LEN
RRING LEN

CR_Lm.
m_Lm.

.
tesssss OFFSETS (IN WORDS)

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

R}

(1) |
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SEQ 0003

27-Dec-1984 12:47:18 VAX-11 Bliss-16 vV4.0-579  Pege 2
27-Dec-1984 09:43:47 DISKSUSERZ: [POWERS )ZROAF0.REQ;S (1) |
; 0054 O ' ;
: 0055 O OF _UN .3, ! OFFSET FROM START OF CST TO FIRST UNIT
; 0056 O OF _DATA - 0, { OFFSET T0 DISK UNIT FLAGS WITHIN UNIT'S CS7
: 0057 O OF _BEG .1, ! OFFSET TO BEGINNING BLK NO. WITHIN UNIT'S CST
;: 0058 O OF _BEG1 . 2, 'OFFSET TO START BK HI 222
: 0059 O OF _END .3, '0FFSET TO END BLOCK LO 222
: 0060 O OF _END1 -4, 'OFFSET TO END BK MI 222
; 0061 O OF _NAME _0 .S, '0FFSET TO 1st 2 CHARS OF NAME 227
; 0062 O OF _NAME _2 -6, '0FFSET TO 2nd 2 CHARS OF NAME 222
; 0063 O OF _DUPFLAGS - 8, 10FFSET TO DUP FLAGS 222
; 0064 O OF _COUNT .9, 'OFFSET TO MSCP FUNCTION COUNTER 222
;: 0065 O OF _DBN -8, 'OFFSET TO RELATIVE DBN 222
;: 0066 O ]
< 0067 O 4
; 0068 O tesssss TABLE AND OTHER STRUCTURE SIZES
;: 0089 O '
‘zzzoom 0 LBNADR_LEN .2, !MAX_LBN’'S ARE 2 WD ADDRESSES
;zzzoo-r:. V MPT_LEN - 8, ! SIZE (WORDS) OF MW P-TABLE
;: 0072 0 COMM_LEN = {RRING_LEN ¢ 2) + (CRING_LEN ¢ 2) « 4,! SIZE (WORDS) OF COMMUNICATION AREA PER CONTROLLER
=zzzoo73 0 UNIT_SIZE = 10, ! SIZE (WORDS) OF CST UNIT ENTRY
'; 0078 0 CST_LEN = UNITS_PER_CNTR & UNIT_SIZE + OF_UN, ! SIZE (WORDS) OF A CONTROLLER STATUS TABLE
; 0075 © TALLY_CLEAR -7, ! SIZE (WORDS) OF STATISTICS TBL CLEARED EVERY PASS
; =zzzoo76 0 TALLY_TOTALS - 20, ! SIZE (WORDS) OF STATISTICS TABLE FOR TOTALS
: 0077 O TALLY_LEN = TALLY_CLEAR + TALLY_TOTALS, ! SIZE (WORDS) OF A STATISTICS TABLE
: 0078 O C_ERR_LEN -1, ! SIZE (WORDS) OF CONTROLLER ERROR TABLE
: 0079 0 RP_LEN - 22, ! SIZE (WORDS) OF A RETURN PACKET
'; 0080 O MSG_LEN - 30, ! SIZE (WORDS) OF AN MSCP MESSAGE (TEXT PORTION)
'; 0081 O PKT_LEN = MSG_LEN + S, ! SIZE (WORDS) OF AN MSCP PACKET
: 0082 O DCT_LEN -9, ! SIZE (WORDS) OF A DRIVER CONTROLLER TABLE
;: 0083 0 ROM_LEN B 16. ! SIZE (WORDS) OF THE RANDOM NUMBER TABLE
;: 0084 O MAX_UDP _CNT - 16, ! MAX SIZE OF USER DATA PATTERN
;: 0085 O MAX_BUF _CNT B (cann LEN & 2) &« MAX_CTLR, ! MAX NO. OF I/0 BUFFERS (BUFF _ADDR & BUFF _OWN)
;: 0086 O PKT_CNT « CCCRING_LEN * 2) » RRING_LEN) « MAX_CTLR,
; 0087 O ! NO. OF MSCP PACKETS IN POOL
; 0088 O RP_CNT e PKT_CNT - (RRING_LEN ¢ MAX_CTLR), ! NO. OF RETURN PACKETS IN POOL
; 0089 0 I10DQ_LEN = RP_CONT, ! NO. OF ENTRIES IN I/0 DONE QUEUE (1I00Q)
; 00% O OUTC_CONT = CRING_LEN « 2, ! NO. OF ENTRIES/CONTROLLER'S OUTSTANDING CMD LIST
: 0091 O DP _CNT . 21, ! NO. OF PRE-DEFINED DATA PATTERNS
;. 0092 G EP_CNT e MAX_CTLR & RRING_LEN + 3, ! NO. OF ERROR-LOG PACKET SAVE BUFFERS
; 0093 0 EP_LEN « PKTLEN - 3 + 1, ! LENGTH OF EACH ERROR-LOG SAVE BUFFER
; 0094 O LAST_PXT_LEN . 3, ! BUFFER LENGTH TO SAVE INFO. ABOUT LAST RESPONSE
; 0095 O TOO_MANY_READS = 2, IFOR READ/WRITE BALANCE WITH MOST READ COMPARES 222
: g;g 8 . DESC_SIZ - 4, INO. OF BYTES IN A PACKET DESCRIPTOR 222
; 0098 8 !esssss SW P-TABLE FLAGS (SWP_FLAGS) :
H 0079 H
; 0100 O 1222 SWF _TRC = %o’ 000001, ! DIAGNOSTIC TRACE
; 0101 © SWF _APT = so’' 000001, IRUNNING UNDER A.P.T. MONITOR 222
; 0102 © SWF _RDM = so’' 000002, ! RANDOM SEEK MODE
; 0103 0O SWF _CRC = so’ 000004 , ! READ-COMPARE AT CONTROLLER
; 0104 O ; SWF _DCC * #0.-000010', ! DRIVE COMPLEMENT COMPLETE
;5 0105 O SWF _CWC = so’' 000020, ! WRITE-COMPARE AT CONTROLLER
; 0106 O SWF _HWC = s’ 000040’ , ! WRITE-COMPARE AT HOST
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FIITTY
:
H

Tsssses
B

SWF _UDP
SWF _CST
SWF _DIA

SWF _SEQ
SWF _DUP
SWF _FER
SWF _HRD
SWF _SFT
SWF _BLK
SWF _TRY

FLAGS FOR DUP EXERCISER (DUP_FLAGS)

SWP _DINT

so'2',

ENTRY_REASON VALUES

(HOW PROGRAM WAS INVOKED)

START
RESTART
CONT
PUR_FAIL
NEW_PASS

DROP UNIT REASONS

(LOADED INTO DUR VECTOR)

1.
2.
.,
s,

MISCELLANEOUS LITERALS

INI_ATT
WR_RING

QIO_PER_CTLR

MAX_XFER

REMOVABLE _BIT

FIXED _BI7
REMOVABLE
FIXED

2,
((%0'200') or (CR_LOG t 3) or (RR_LOG)
CﬂI'G_LEN Ed 20

256,
“IOI .
so'20',
0,

1,

TLEY
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DISKSUSER2: [ POWERS )ZROAFO.REQ;S

USER-DEFINED DATA PATTERN

CLEAR STATISTICAL TABLES

DIAGNOSTIC PACKAGE, WHEN THIS IS SELECTED

ALL INTERRUPTS ARE WAITED FOR, E.G. ONLY

ONE MSCP PACKET IS OUTSTANDING AT A TIME

RANDOM OR FIXED SEQUENTIAL STEPPING

RUN DUP DIAGNOSTIC

REWRITE BLOCKS WHEN "FORCED ERROR” BIT DETECTED
HALT ON HARD ERRORS ALSO WITH 'HOE’ DRS FLAG?
HALT ON SOFT ERRORS ALSO WITH 'HOE’' DRS FLAG?
HALT ON BAD-BLOCK ERRORS ALSO WITH 'HOE’ DRS FLAG?
COUNT EACH RETRY AS ANOTHER EXTRA SOFT-ERROR

222
222
222

START
RESTART
CONTINUE
POWER FAIL
NEW PASS

USER COMMAND

CONFIGURATION ERROR
INITIALIZATION ERROR
TRANSFER LIMIT REACHED

HARD ERROR LIMIT REACHED
UNRECOVERABLE DEVICE ERRCR
UNRECOVERABLE CONTROLLER ERROR
ONLINE FAILED

ACCESS TO LAST TRACK FAILED
WRITE PROTECT CONFLICT
COMMAND TIME OUT

NO. OF MW INIT ATTEMPTS BEFORE FAILURE IS ASSUMED

WR-BIT-AND-RING-LENGTH (STEP 1 WRITE/STEP 2 READ)
MAXIMUM NUMBER OF OUTSTANDING QIOS PER CONTROLLER
MAXIMUM SIZE (WORDS) OF AN I/0 TRANSFER

BIT IN HARDWARE TABLES MARKING A REMOVABLE DISK
BIT IN HARDWARE TABLES MARKING A FIXED DISK
NUMBER FOR REMOVABLE DISK WHEN SHIFTED RIGHT
NUMBER FOR FIXED DISK WHEN SHIFTED RIGHT




0160
0161
0162
0163
0164
0165
0166
0167
0168
0169
0170
0171
0172
0173
0174
0175
0176
0177
0178
0179
0180
0181
0182
0183
0184
0185
0186
0187
0188
0189
0190
0191
0192
C193
0194

0196
0197
0198
0199

0201
0202
0203
0204
0205

0207
0208

1222
0210
0211
0212
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VAX-11 Bliss-16 v4,0-579
DISKSUSERZ : [POWERS JZROAFO.REQ;S

RX_SO = 0, 'D_TYPE FLAG = O FOR RXS0 222
RD_S1 = 1, 'D TYPE FLAG = 1 FOR RDS1 222z
RD_S2 - 2, 2 FOR RDS2 222
MSCP PACKET DESCRIPTOR
ED_OWN = #o' 100000’ , ! OWNERSHIP BIT
ED_FLAG = wo' 040000, ! FLAG BIT
MSCP COMMAND PACKET OPCODES
OP _MSK - wo'l77', ! OPCODE MASK
OP_END = #o'200', ! ENDCODE DESIGNATOR
oP_ACC = #0'20’', ! ACCESS COMMAND
OP _ONL = #o'll’, ! ONLINE COMMAND
OP_RD = o'4l’, ! READ COMMAND
oP_SCC = go’'d’, ! SET CONTROLLER CHARACTERISTICS COMMAND
OP _MRT = #o'42', ! WRITE COMMAND
OoP_GDS = go'l’, ‘get dust status 222
oP_ESP = go'2’, !execute supplied prog 222
OP_ELP = go'3’', !execute local program 222
oP_SDD = go'd’, ‘send dete ra44
oP_RCD = #o'S’, 'receive dete 222
OP_ABT = %0'6’, ‘abort program 222
PACKET SIZES
SZ_ACC = sidecimal '32’', ! ACCESS
SZ_ONL = sidecimel '36', ! ON LINE COMMAND
SZ_RD = sdecimel '32’', ! READ
SZ_SCC = sdecimal '32’', ! SET CONTROLLER CHARACTERISTICS
SZ_WRT = sdecimel '32’', ! WRITE
SZ_GEN = sdecimel '32’', ! GENERAL PACKET SIZE
SZ_REC = #DECIMAL '28’, ' 222
SZ_SEN = wDECIMAL '28', ' 222
SZ_ELP = wDECIMAL '1&'. ' 222
SZ_ABT = #DECIMAL '12’, ' 222
SZ_GDS = #DECIMAL '12’', ' 222
MSCP COMMAND MODIFIERS
MD_CvP = so’' 040000’ , ! COMPARE
MD_EXP = o’ 100000’ , ! EXPRESS REQUEST
CONNECTION ID VALUES (MSCP_PKT, RETPKT)

(SERVE AS SOURCES AND DESTINATIONS OF MSCP MESSAGES)
CID_DISK = 0, ! DISK MSCP
CID_MSCP =0, 'DISK MSCP
CID_TAPE =1, ! TAPE MSCP
CID_DuP = 2, ! DIAGNOSTIC AND UTILITIES PROTOCOL

CID_DRIVER 3,

! EXERCISER "DRIVER"
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MESSAGE TYPE VALUES

MT_SEQ
MT_DG
MT_CRD
MT_FATAL
MT_TIMEOUT

CONTROLLER FLAGS

0,
1,
2,
3.
4

:18 VAX-11 Bliss-16 V4,0-579

DISKS$USERZ: [POWERS )ZRQAF O .REQ;S

SEQUENTIAL (FROM PORT)

DATAGRAM (FROM PORT)

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

(IN SET CONTROLLER CHARACTERISTICS COMMAND AND RESPONSE)

CF_ATN = go' 000200’ ,
CF_MSC = so' 000100,
CF_OTH = sig’' 000040’ ,
CF_THS = go' 000020’ ,
CF _MASK = CF_ATN or CF_MSC or CF_THS,
CF _MASK = CF_MSC or CF_THS,
UNIT FLAGS
(IN ONLINE COMMAND AND RESPONSE)
UF _REMOVABLE = o' 000200’ ,
UF _WPH = so' 020000’ ,
STATUS /7 EVENT CODE DEFINITIONS
ST_SUC = #0'0’,
ST_CMD = go'l’,
ST_ABO = #o'2’
ST_OFL = %0'%’,
ST_AVL = go'4’
ST_MFE = #0'S’',
ST_WPT = go'6’
ST_CP = go'7',
ST_DAT = go'10’,
ST_MHST = go'll’,
ST_CONT = go'l2’',
ST_DRV = #o'1l3’
ST_DIA = go'37’
END MESSAGE FLAGS
EF _BBR = #o’'200',
EF _BBUV = #o'100’',
RORX LITERALS
RCIP = 0,
RCSA =1,

El
tssssss COMMON SA REGISTER BIT DEFINITIONS
H

ENABLE ATTENTION MESSAGES

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

RELEVENT BITS IN CTLR FLAGS WORD

REMOVABLE MEDIA
WRITE PROTECT (HARDWARE)

SUCCESS

INVALID COMMAND

COMMAND ABORTED

UNIT OFFLINE

ORIVE AVAILABLE

MEDIA FORMAT ERROR

WRITE PROTECTED

COMPARE ERROR

DATA ERROR

HOST BUFFER ACCESS ERROR
CONTROLLER ERROR

ORIVE ERROR

MESSAGE FROM INTERNAL DIAGNOSTICS

BAD BLOCK REPORTED
BAD BLOCK NOT REPORTED

IP REGISTER
SA REGISTER

SEQ 0006
Pege

5
(1)
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!sssees
0

‘seses
u

‘esssss
'

teskste

SA_S1

SA_S2 » %o’ 010000
SA_S3 - %o’ 020000" .
SA 54 . %o’ 040000 .
SA_ERR - %o’ 100000 .
SA_INT - %o’ 000200 .
SA_GO - o' 000001 .
INITIALIZATION STEP READ MASKS
S1_MASK - o' 176000 ,
S2_MASK = go'174377',
S3_MASK = wo' 174377 .
54 _MASK . %o’ 174000 .
COMMAND TYPES

I™_CMD = 0,

SEQ_CMD -1,
NON_SEQ_CMD . 2.
ERROR-LOG FORMAT TYPES
FORMAT_CNTR . %0'0"
FORMAT “HOST - go'l.
FORMAT “XFER . %o'2"
FORMAT ~SDI - %o'3" .
FORMAT ~SDE . %o'a’
ERROR-LOG BLOCK NUMBER INFORMATION
TYPE_LBN - %o’ 0000’ ,
TYPE “RBN . %0'0110 .
MSCP DISK MODEL CODES

MODEL _RXS0 .7,

MODEL _RDS1 -6,

MODEL _RDS52 - 8,
LITERALS FOR READABILITY

YES .1,

NO .0,

TRUE .1,

FALSE e 0.

SUCCESS .1,

FAILURE .0,

FOUND . 1.
NOT_FOUND -0,

PRESENT . 1.
NOT_PRESENT . 0.
UNPROTECTED -1,

H1

27-Dec-1984 12:47:
27-Dec-1984 09:43:

‘En tED S VD *W

18 VAX-11 Blies-16 V4,0-579
47 DISK$USERZ : [POWERS )ZRQAFO,REQ;S

STEP % STATUS BIT
§ @
vV 4
ERROR INDICATOR
INTERRUPT ENABLE DURING INITIALIZATION
GO BIT TO START FIRMWARE

STEP é READ BITS

: 3
vV 4

IMMEDIATE COMMAND
SEQUENTIAL COMMAND
NON-SEQUENTIAL COMMAND

CONTROLLER ERROR

HOST MEMORY ACCESS ERROR

CISK TRANSFER ERROR

' STANDARD DISK INTECONNECT® ERROR
SMALL DISK ERROR

LOGICAL BLOCK NUMBER :
REPLACEMENT BLOCK NUMBER

RXS0
RD51
ROSe2

DISK IS PRESENT IN CONTROLLER
DISK IS NOT PRESENT IN CONTROLLER
DISK HAS UNPROTECTED CUSTOMER LBN'S

SEQ 0007
- Page




o o o o

0319
0320
0321
0322
1222

1222
0324
0325

0327
0328

0000 © 0000

PROTECTED
ONL INE
OFFLINE
IDLE

ACTIVE

FULL

EMPTY

HRD _OCCURED
HRD_NO7_0OCCURED
ALL _ONES

%0' 177777 ;

27-Dec-1984 12:47:18 VAX-11 Blies-16 V4,0-579
27-Dec-1984 09:43:47 DISK$USERZ : [POWERS )ZRQAFO .REQ;S

! DISK HAS PROTECTED CUSTOMER LBN'S

!IDLE
'ACTIVE

! ERROR-LOG SAVE PACKET FILLED

! ERROR-LOG SAVE PACKET PRINTED

! HARD ERROR DETECTED IN RESPONSE PACKET
! HARD ERROR NOT DETECTED
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SEQ@ 0009 ;
27-Dec-1984 12:47:18 VAX-11 Bliss-16 v4,0-579 Page 8 |
27-Dec-1984 09:43:47 DISKS$USERZ: [POWERS )JZRQAFO.REQ;S (2)

0329 0 10000000 RRRRRRERRS L0ttt t ettt sttt ttdtttdtttdttdt sttt sdtadtddttsststtnds
0330 O ! *
0331 O ' FIELDS B
0332 O ' *
0333 O 1888888240088 0 00000000ttt ts Rttt e it ottt td ittt st dtntdttitddtttdttdtsttts
0334 0 H
0335 © FIELD
0336 O '
0337 O 'sssses HARDWARE P-TABLE FIELDS
0338 0 :
0339 0 HWP _FIELDS =
0340 O set
0341 O HWP_IP_ADDR = (0, O, 16, 0], ' IP ADDRESS
0342 O P _VECTOR = (1. 0, 16, 0], ! VECTOR ADDRESS
0343 0O HWP_BR_LEVEL = [2, 0, 16, 0], ! BUS REQUEST LEVEL
0344 O P _DISK « [3, 0, 16, 0], ! DISK (ALL FIELDS)
0345 0 HWP _DISK_NUM = (3, 0, 4, 0], ! DISK NUMBER
0346 O HWP_DISK_TYPE = (3, 4, 1, 0], ! DISK TYPE
0347 O MP_DISK_DUPEX = (3, S, 1, 0], 'RUN DUP EXERCISER 1222
0348 O MP_DISK_ DUPMT = (3, 6, 1, 0], DUP WRITE FLAG 1222
0349 O HWP_ENTIRE = (3, 7, 1, 0], !TEST ENTIRE DISK 1222
0350 O HWP_DISK_CP 5 135 33 1. ©). ! PROTECT CUSTOMER DATA BIT
0351 O HWP_BEG_TRK = (4, O, 16, 0 ! BEGINNING TRACK LO 1222
0352 O HWP _BEG_TRK1 = (S, 0, 16, 0], ! BEGINNING TRACK HI 1222
0353 0 HWP _END_TRK = (6, 0, 16, ’ ! ENDING TRACK LO 1222
0354 0O HWP_END_TRK1 = (7, 0, 16, ! ENDING TRACK HI 1222
0355 O tes,
035 0 H
ggg; 8 tssssss COMMUNICATION AREA HEADER FIELDS

L]
0359 0 COM_FIELDS =
0360 0 set
0361 O ADAP _CH = (1, 8, 8, 0], ! ADAPTER CHANNEL NUMBER FOR PURGES
0362 0 CMD_INT = [2, 0, 16, 0], ! COMMAND RING INTERRUPT
0363 0 RSP _INT = [3, 0, 16, O]} ! RESPONSE RING INTERRUPT
0364 O tes,
0365 0
0366 © H 222
0367 © ' DUP BUFFER FIELD 22z
0368 0 H 222
0369 O DP_FIELDS = 1222
0370 © SET 1222
0371 O DUPBFO = ([0, O, 16, 0], 1222
0372 0 DUPBF 1 = (1, O, 16, 0], 1222
0373 0 DUPBF2 = [2, 0, 16, 0], 1222
0374 0 DUPTYPE = [0, 12, 4, 0], 1222
0375 O DUPME SG = [0, 0, 12, 0] 1222
0376 O TES. 1222
0377 O
0378 O
gg;g g tsssess CONTROLLER STATUS TABLE (CST) FIELDS

[}
c381 O CST_FIELDS =
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0382
0383

CO0O000O0000000O0O00000O0O0O0O000O0O0O0CO0O0O0O0O00O0O00O0O0O0O0O0O0O00O0O0O0ODOOOO

IP_ADDR = (0, O, 16, O],
VEC_ADDR = (1, 0, 9, 0],
STATE * 1k, 19: 3 0
8R_LEV = (2, 0, 8, 0],
U_CNT = (2, 8, 8, 0]
DU_ALL - (3, 0, 16, 0],
DO_DISK_NUM = (3, 0, 4, 0],
DO_TYPE = [3, 4, 1, 0],
DO_UNIT « (3, 8, 4, 0],
DO_FATAL = (3, 12, 1, 0],
DO_STAT = (3, 13, 1, 0],
DO_PRES = (3, 14, 1, 0],
DO_PROT = (3, 1S, 1, 0],
DO_BEGO - [‘o oo 160 o]o
DO_BEG1 = [S, 0, 16, O],
DO_ENDO = [6, 0, 16, 0],
DO_END1 = [7, 0, 16, 0],
DO_NAMEO = (8, 0, 8, 0],
m_m’. - [ao a. oo OJ'
m_m . [90 oo aa oJo
DO_NAME3 = (9, 8, 8, 0],
DO_NUL = (10, O, 16, 0]
DO_DBN = (11, O, 8, 0],
DO_MWRITE = (11, 12. 1, O],
DO_ACTIVE » £3). 13, 1. 0).
DO_DUPERROR = (11, 14, 1, O],
D e (11, 13. 1. 0O},
DO_COUNT = [12, O, 16, 0],

! REPEAT WORDS 3 THROUGH 12 ABOVE AS:
! WORDS 13 THROUGH 21 FOR DRIVE 1
! WORDS 22 THROUGH 30 FOR DRIVE 2
! WORDS 31 THROUGH 39 FOR DRIVE 3
]

tes,

tssssss MSCP PACKET FIELDS
' (NOTE: BASE ADDRESS OF PACKET REFERENCES THE PACKET'S OWN

BUFFER DESCRIPTOR, RATHER THAN THE MESSAGE BODY (TEXT « 0).
SEE DOCUMENTATION FOR LAYOUT OF MSCP PACKETS.)

PKT_FIELDS =

set
HEADER FIELDS
PKT_LO

= [0,
PKT_HI = (1, 0, 16, 0],
PKT_V = (1,

IK1

27-Dec-1984 12:47:
27-Dec-1984 09:43;

b4

XXXANNERRRRRR

ER SR TER TED YWD D SED e

: SEQ 0010 :
18 VAX-11 Bliss-16 v4.0-579 Page 9
47 DISKS$USERZ: [POWERS JZRQAFO.REQ;S ~ (2) |

IP ADDRESS

VECTOR ADDRESS

CONTROLLER STATUS

BUS REQUEST LEVEL

NUMBER OF UNITS (DISKS) FOR THIS CONTROLLER

DISK O (ALL FIELDS)

DISK NUMBER

DISK TYPE

DISK O UNIT NUMBER (DRS UNIT)
DISK O FATAL ERROR BIT

DISK O STATUS BIT

DISK O PRESENT BIT

OK O PROTECT CUSTOMER DATA

0 BEGIN TK LO 222
0 BEGIN TK HI 222
0 END TK LO 222
0 END TK HI r 44
O MANE BYTE 0 222
O NAME BYTE 1 2ZZ
O NAME BYTE 2 222
O NAME BYTE 3 222
AFTER NAME 222
0 RELATIVE DBN 222
0 DUP WRITE FLAG 2ZZ
0 ACTIVE FLAG 222
0 DUP ERROR FLAG 222
O NO DUP MEDIA FLAG 22Z
O RELATIVE MSCP FUN- 222
CTION COUNTER ZZZ
222

272

Y44

222

2ZZ

222

222

-t v

PACKET DESCRIPTOR (LO ORDER)
PACKET DESCRIPTOR (MI ORDER - ALL FIELDS)
PACKET DESCRIPTOR (MI ORDER UNIBUS BITS)
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0435
0436
0437
0438
0439
0440
0441
0442
0443

0445
0447

0449
0450
0451

0453
0454
0455
0456
0457
0458
0459

0461
0463
0465
0467

0469
0470
0471
0472
0473
0474
0475
0476
0477
0478
0479

0481
0483
0485

0486
0487

CO00000000000000000000000000000000CO0O0O0OO0O0O0O0O00VDO0O0O0O0O0O0O0O0O

5

27-Dec-1984 12:47:18
27-Dec-1984 09:4%:47

1
o

PKT_Q

PKT_F

PKT_O
CMO_TYPE
RSP_RECEIVED
MSGLEN
CREDITS
MSGTYP
CONNID

GENERIC COMMAND PACKET AND END PACKET HEADER FILEDS

000 _ OO
e

N — —
BB BUMNNF =
e o Ohe =« papae
[WFTNFY , TWFTAFY , ¥ o YO
. e e W S e

BOOC®OrN
« » o o o s ND-

DL ®

CRN_LO = (S, 0, 16, 0],
CRN_HI = (6, 0, 16, 0],
DK _NUM = (7, 0, 16, 0],
0PCODE = (9, 0, 8, 0],

MODIFY = (10, O, 16, 0],
STATUS_CODE = (10, 0, 5, 0],
STATUS_SUBCODE = (10, 5, 11, 0],

SEQ 0011
Page

VAX-11 Blies-16 V4,0-579
DISKSUSERZ : (POWERS JZRQAFO.REQ;S

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

PACKET DESCRIPTOR OWNERSHIP BIT

COMMAND TYPE

FLAG SET IF RESPONSE TO COMMAND RECEIVED
MESSAGE LENGTH

CREDITS

MESSAGE TYPE

CONNECTION ID

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

COMMAND MODIFIERS

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

READ, WRITE, AND ACCESS COMMAND FIELDS (FOR COMMAND AND END PACKETS)

8C_LO « (11, O, 16, O],
BC_HI = (12, 0, 16, 0],
BUF _0 = (13, 0, 16, 0],
BUF _1 = (14, 0, 16, 0],
BUF _2 = (15, 0, 16, 0],
BUF_3 = (16, 0, 16, 0],
BUF _4 = [17, 0, 16, 0],
BUF_S = [18, 0, 16, 0],
LBN_L = [19, 0, 16, 0],
LBN_H e [2on oo 160 o]c

! DUP PROGRAM LETTER FIELDS (FOR EXECUTE LOCAL PROGRAM CMD)

L1 = [11, 0, 8, 0], !ILETTER NO
L2 = (11, 8, 8, 0). !ILETTER NO
L3 = [12, 0, 8, 0], ILETTER NO
LS = (13, 0, 8, 0], !LETTER NO
Lé = (1%, 8, 8, 0], !LETTER NO

SET CONTROLLER CHARACTERISTICS COMMAND FIELDS

C_FLAGS = [12, 0, 16, 0],
ONLINE COMMAND FIELDS

U_FLAGS = [12, O, 16, 0],
DDPAR = [19, 0, 16, O]
tes,

1
e
3
4
S
6

! BYTE COUNT (LO ORDER)
! BYTE COUNT (HI ORDER)
! I70 BUFFER DESCRIPTOR

W
! LOGICAL BLOCK NUMBER (LO ORDER)
! LOGICAL BLOCK NUMBER (HI ORDER)

222
222
222
2ZZ
222
222
222
222 g

! CONTROLLER FLAGS

! UNIT FLAGS
! DEVICE-DEPENDENT PARAMETERS

10
(2)

|
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0488
0489
0490
0491
0492
0493

0497

0510

0513
0514
0515
0516
0517
0518
0519

0521
0522
0523
J524

0526
vs527
0528

0530
0531
0532
0533
0534
0535
0536
0537
0538
0539
0540

O000000O000000000000000000O00CO0O00000O0O0O0O0CO0CO00O0O0O0O0O0O0O0O0O0O0O0O

‘seseee RETURN P
'

RP_FIELDS =

1222

set

ACKET (RETPKT) FIELDS
(SIMILAR, BUT NOT IDENTICAL, TO MSCP PACKET FIELDS)

M1

27-Dec-1984 12:47:18
27-Dec-1984 09:43:47

COMMON TO ALL RETURN PACKETS FROM DISK MSCP

COMMAND RETURN PACKETS

MESLEN = (0, 0, 16, O],
CTLR = (1, 0, 4, 0],
MESTYP = (1, 4, 4, 0),
CONID = (1, 8, 8, 0],
CRF_LO = [2, 0, 16, O],
CRF _HI = (3, 0, 16, O],
DISK = (4, 0, 16, 0],
CMOMOD = [S, 0., 16, 0],
ENDCOD - (6, 0, 8, 0],
FLAGS = [6, 8, 8, 0],
STATUS = [7, 0, 16, 0],
STSCOD = (7, 0, S5, 0],
SUBCOD s {7, 3, 11, 0).
READ, WRITE, AND ACCESS

BCONT_LO = (8, 0, 16, 0],
BCNT_HI = (9, 0, 16, 0],
BWF_O = [10. °o 16. °]n
BUFF _1 = [11, O, 16, O],
BUFF _2 = [12, 0, 16. 0].
BUFF _3 = [13, 0, 16, O],
BUFF _4 = (14, 0, 16, 0],
BUFF _S = (15, 0, 16, 0],
BBLK_LO = (16, O, 16, 0],
BBLK_HI1 = (17, 0, 16, 0],
CBCNT_LO = (18, O, 16, 0],
CBCNT _HI = [19, 0, 16, 0],
LBN_LO = [20, 0, 16, 0],
LBN_HI = [21, 0, 16, 0],
SET CONTROLLER CHARACTERISTICS RETURN PACKET
C_FLGS = [9, 0, 16, 0],
C_.TIME = (10, O, 16, 0],
UNIT ONLINE RETURN PACKET

U_FLGS = (9, 0, 16, 0],
R_MODEL « (13, 0, 8, 0],
NAME _NUM = (14, 0, 6, 0],
NAME _1_LO = [14, 12, 4, 0],
NAME _1 _HI = (15, 0, 1, 0],
NAME O s £15. 1. 3, 9],
USIZ_LO = (18, 0, 16, 0],

VAX-11 Blies-16 v4,0-579
DISKSUSERZ: [POWERS JZRGAFO.REQ;S

MESSAGE LENGTH

CONTROLLER NUMBER (CREDITS OVERWRITTEN)
MESSAGE TYPE

CONNECTION ID

COMMAND REFERENCE NUMBER (LO ORDER)
COMMAND REFERENCE NUMBER (HI ORDER)
DISK ADDRESS (RD/RX DISK NUMBER)
COMMAND MOOIF IERS

END CODE

FLAGS

STATUS AND SUB-CODE

STATUS CODE

SuB - CODE

BYTE COUNT (LO ORDER)
BYTE COUNT (HI ORDER)
I/0 BUFFER DESCRIPTOR
170 BUFFER DESCRIPTOR
170 BUFFER DESCRIPTOR
I7/0 BUFFER DESCRIPTOR
I17/0 BUFFER DESCRIPTOR
170 BUFFER DESCRIPTOR
FIRST BAD BLOCK (LO ORDER
FIRST BAD BLOCK (HI ORDER)

BYTE COUNT FROM CMD PACKET (LO ORDER)
BYTE COUNT FROM CMD PACKET (HI ORDER)
LOGICAL BLOCK NUMBER (LO ORDER)
LOGICAL BLOCK NUMBER (HI ORDER)

lalalalealele)

NbwWh-O
S e Nl N N N

N

CONTROLLER FLAGS
CONTROLLER TIMEOUT

UNIT FLAGS

2 DIGIT MODEL NUMBER

MODEL NAME - 2 DIGIT NUMBER

MODEL NAME - 2ND CHARACTER (LOW ORDER
MODEL NAME - 2ND CHARACTER (HIGH ORDER

MODEL NAME - IST CHARACTER
UNIT SIZE (LO ORDER)

SEQ 0012

Page 11
(2)

222

4 BITS)
1 BIT)
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0541
0542
0543
0544
0545
0546
0547
0548
0549
0550

- 0551

0552
0553
0554
0555
0556
0557

0559
0561

0563
0564
0565

0567
0568

0570
0571
0572
0573
0574
0575
0576
0577

0578-.

0579
0580
0581

0583
0585
0587
0589
0590
0591

0592
0593

(ejefelolofelofolefolofofefeleoleleofolefofolefofolefodelplofolofofofolofofofofotofofofofolofoto oo oo e

1222 USIZ _HI
SIZEO
SIZEL

tes,
[
tesssss STATISTICS TABLE (TALL
L

T_FIELDS =
set
BYTES_READ_LO
BYTES_READ_HI
MBYTES_READ
BYTES_WRIT_LO
BYTES_WRIT_HI
MBYTES_WRIT
ERR_HARD

TOT_READS_LO
TOT_READS _MI
TOT_WRITES_LO
TOT_WRITES_HI
TOT_BYT_RED_LO
TOT_BYT_RED_HI
MTOT_BYT_RED
TOT_BY1 _WRT_LO
TOT_BYT_MWRT_HI
MTOT BYT_WRT
ERR_HRD_SEK
ERR_HRD_DAT
ERR_HRD_DRV

9,
8.
9

L B )
P p— p—
oo s

Pt et s ot ot ot pt pt pt e D ) NN B W= O
VORNOWVMBWHFO -

VI WNN - -

P N ) ) PN ) P U S ) R —) — 0 Lom Lo Lo Lo Do Lo Lo |

ayUNNURHUNNMQgg

tasssss CONTROLLER ERROR TALLY
L}

C_ERR_FIELDS =
set
C_ERR_MHRD
C_ERR_SFT
tes,

= [0
= [0

- =

tesssss DRIVER CONTROLLER TABL
1]
DCT FIELDS =

00O
g p
o Y
OO0

Y) FIELDS

16,
16,
16,

00 O000O0O0O

CO0O0CRMOMOPMOMOOOOO0OO0OO0O0O0- -

- - - - - - - P
[ o
o -
OO0 O0000O00
e S e St e S et b b b bl e D QO O QO O O O Ot bt e el e

—
o

L I L I T e L L L L L

OCO0O0O0O0O000000

-
o
-

FIELDS

0.
8

80 o]'
. 8, 0]

E (DCT) FIELDS

K|
N1

27-Dec-1984 12:47:18
27-Dec-1984 09:43:47

1DBNS WRITTEN
'
1DBNS READ

R L Rl EL EL EE EL EL EL EL EL EL EL EL EL EL EL EL J

VAX-11 Blies-16 v4,0-579

DISK$USERZ : [POWERS JZRQAFO .REQ; S

! UNIT SIZE (HI ORDER)
!LOWER WD OF MA
'UPPER WD 4

X LBNS OR UNIT SIZE

NUMBER OF BYTES READ (LO ORDER)
NUMBER OF BYTES READ (HI ORDER)
MEGABYTES READ

NUMBER OF BYTES WRITTEN (LO ORDER)
NUMBER OF BYTES WRITTEN (HMI ORDER)

MEGABYTES WRITTEN
NUMBER OF HARD ERRORS

TOTAL NUMBER OF READS (LO ORDER)
TOTAL NUMBER OF READS (MI ORDER)
TOTAL NUMBER OF WRITES (LO ORDER)
TOTAL NUMBER OF WRITES (MI ORUER)
TOTAL BYTES READ (LO ORDER)
TOTAL BYTES READ (HI ORDER)
TOTAL MEGABYTES READ
TOTAL BYTES WRITTEN (L0 ORDER)
TOTAL BYTES WRITTEN (HI ORDER)
TOTAL MEGABYTES WRITTEN
TOTAL HARD ERRORS - SEEK
TOTAL HARD ERRORS - DATA
TOTAL HARD ERRORS - DRIVE
TOTAL HARD ERRORS - HOST
TOTAL SOFT ERRORS - SEEK
TOTAL SOFT ERRORS - DATA
TOTAL SOFT ERRORS - DRIVE
TOTAL SOFT ERRORS - HOST

22z

222

222

222
HARD ERRORRS
SOFT ERRORS

SEQ 0013

Page 12
(2)

222
222
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0594

0597

CO00O0O000O0O000CO0O0000O0O00000O0O0O00O0O000O00O00O0O0000O0O00O0O0O0O0O0O00

set
« (0, 0, 16, 0],
CRING_CNT - (0, O, 8, 0],
IG_INT « (0, 14, 1, 0],
STAT « [0, 15, 1, 0],
SA_SAVE « (1, 0, 16, 0],
RR_BEG « (2, 0, 16, 0],
_E"O - (30 oo 160 o)o
CR_BEG - (4, 0, 16, 0],
CR_END « [S, 0, 16, 0],
RR_POLL « (6, 0, 16, 0],
CR_POLL « (7. 0, 16, 0],
CRONEXT « (8, 0, 16, 0]
tes.
]
tesssss ERROR LOG PACKET SAVE AREA FIELDS
L}
EP_FIELDS =
set
EL_CNTR - (0, O, 8, 0),
EL _CONTENTS - [0, 8, 8, 0],
EL _MSGLEN = (1, 0, 16, 0],
EL_CRN_LO - (3, 0, 16, 0],
EL _CRN_HI « (4, O, 16, 0],
EL_DK_NUM « (S, 0, 16, 0],
EL_FORMAT « (7, 0, 8, 0],
EL _CONTINUE = (7, 14, 1, 0],
EL _SUCCESS = (7, 15, 1, 0],
EL _CODE - (8, 0. S, 0],
EL _ SUBCODE - (8. S, 11, 0],
EL_QTRY . (20. ‘o ac o]o
EL _BLOCK « [23, 0, 16, O).
EL_BLOCK_TYPE =« [24, 12, 4, 0)
tes.

[}
tesssss INFORMATION ABOUT LAST RESPONSE PACKET
]

LAST_PXT_FIELDS =
set
LAST _HRD_ERR -
LAST _CRN_LO »

[oi °.
[1. o.

16, 0],
16. o].

LAST_CRN_HI = (2. 0, 16, 0]
8 tes.,
tesssss RORX REGISTER FIELDS
'
RC_REG -
set
RC_ALL = (0, 16, 0)

tes;

B¢
“

27-Dec-1984 12:47:
27-Dec-1984 09:43;

SEQ 0014
18 VAX-11 Blies-16 v4,0-579 : Pege 13
47 DISKSUSERZ : [POWERS )ZRQAF O .REQ; S (2)

ALL FIELDS IN WORD 0
NUMBER OF SLOTS IN CRING NOT YET RETURNED TO HOST
IGNORE INTERRUPT BIT
ONLINE 7/ OFFLINE STATUS
SA REGISTER SAVE WORD
FIXED ADORESSES OF START AND
END OF EACH RING

v
ADOR OF NEXT RRING SLOT TO BE POLLED
ADOR OF NEXT CRING SLOT TO BE POLLED
ADDR OF NEXT AVAIL CRING SLOT

CONTROLLER NUMBER

FLAG INDICATES IF PACKET CONTENTS ALREADY PRINTED
PACKETY LENGTH

COMMAND REFERENCE NUMBER

OISX ADORESS (RD/RX DISK NUMBER)
FORMAT

CONTINUE FLAG

SUCCESS FLAG

ERROR CODE

SUB CODE

RETRY COUNT

BLOCK NUMBER

TYPE OF BLOCX NUMBER INFO RETURNED

FLAG INDICATES IF HARD ERROR OCCURED
COMMAND REFERENCE MUMBER

DEFINE ALL BITS
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0645

0647
0648
0649

0651
0652
0653

0655
0656
0657
0658
0659

0661
0663
0665
0667

0669
0670
0671
0672
0673
0674
0675
0676
0677
0678
0679

0681
0683
0685
0687

0689
0690
0691
0692
0693
0694
0695
M 0696

00000000 DT000000000000000000VO0000O0O00O0000O00O0O0O00O00O00OO00

Ce

27-Dec-
27-Dec -

1964 12:47:18 VAX-11 Blies 16 v4,0-579

1984 09:43:47  DISKSUSERZ: [ POWERS JZROAFO.REQ;:S

1200008020030 0000000000000 00 0000000000020 R0RRRRRRRRARRRRARRIRRRRRRGAIRIRIARSIIMIIMY

MACROS

1200002080028 00008080002020 0000000000800 0000000000000 0000002000000 00080000000000

macro
?

tesssse CST FIELDS. MODEL
]

D_ALL
D_DISK_NUM

DUPERROR
NODUPMEDIA

lesssssssses BST FIELDS e2e2ssssses0e

'
HI_WRD
. LO_WRD

;0.0‘.. BIT TEST
[ ]

Fm ws 3‘12. 1!'21. 22'300 A'O 31‘39. ZZI
« 0, 16, Ow, ! ALL FIELDS
=0, 4, 0%, ! DISK ADDRESS
=8, 4, 0w, ! DISK UNIT NUMBER (DRS UNIT)
= 12, 1, O#, ! FATAL ERROR BIT
= 13, 1, 0=, ¢ DISK STATUS BIT
= 14, 1, 0=, ! DISK PRESENT BIT
= 15, 1, O=, ! DISK PROTECTION BIT
= 0, 16, O=, !BEGIN TRACK LO 222
= 0, 16, Om, !BEGIN TRACK HI 222
= 0, 16, O», !END TRACK LO 222
= 0, 16, O=, !END TRACK MI 222
= 0, 8, 0w, ! NAME (FIRST CHARACTER)
- 8, 8, O, ! NAME (SECOND CHARACTER)
= 0, 8, 0%, ! NAME (THIRD CHARACTER)
= 8, 8, 0w, ! NAME (FOURTHM CHARACTER)
= 0, 16, 0=, INUL AFTER NAME 122
=0, 8, Om, 'RELATIVE DBN 222
= 12, 1. 0%, !OUP WRITE FLAG 222
= 13, 1, O=, !ACTIVE STATE 222
= 14, 1, Om, !OUP ERROR FLAG 222
= 15, 1, O#, INO DUP MEDIA 222
= 0, 16, 0=, !MSCP FUNCTION COUNTER 227
222
222
=1, 0, 16, 0=, !HI LBN 222
« 0, 0, 16, 0w, 'LO LBN 122

:
BIT_TST (ADDR, EXPECTED) =
(if (.ADDR end EXPECTED) eql EXPECTED

then
TRUE
el

5
3 FALSE )s,
io.oooo RDRX WRITE
[}

WRT_RDRX (0, FIELONAM, IMAGE) =

(CAUTION: THE FIRST ARGUMENT IS THE ADDRESS AND NOT THE CONTENTS)




M 0697
M 0698
M 0699
M 0700
M 0701

0702

OO0O0DO0

———— - et —— . ————- e ——— | - 5 ——— e 40

begin
local

RC_REG;
RC_REG «sufieldexpand (FIELDONAM)> = IMAGE;
( .RORX_ADDR ¢+ (wupval * 0)) = .RC_REG;
engs ;

o —— o — ——— - P — - e ——— ———a—— - -

De

SEQ 0016
27-Dec-1984 12:47:18 VAX-11 Blies-16 v4,0-579 [ 15

age
27-Dec-1984 09:43:47 DISKSUSERZ: [POWERS JZROAFO.REQ;S (3)




0703
0704
0705
0706
0707
0708
0709
0710
0711
0712
0713
0714
0715
0716
0717
0718
0719
0720
0721
0722
0723
0724
0725
0726

O =000 00000000000000

o

SEQ 0017
27-Dec-1984 12:47:18  VAX-11 Blies-16 V4,0-579 " Page 16 |
27-Dec-1984 09:43:47  DISKSUSER2: [POMERS )ZRGAFO.REQ;S (4) |

120222002800 R0 R R AR R AR 2008200400020 A a0 ARttt ettt dttttatbtis .
' .
' STRUCTURES .
i &

1220208800002 RARRRRACRRR SRR AR LSRR RSS20 SRR SRR RS0 ¢ttt Rttt tdtttts
)

tesesss NIBBLE (4-BIT) VECTOR STRUCTURE
1]

!structure
! NIBVECTOR (I; N] -
: ((N+1) /2]
: (NIBVECTOR « I 7 2) <«(I t 2) end 4, 4>,
)
!esssse RDRX ACCESS ALGORITHM
o
structure
RORX (O, P, S, E) =
begin
local
RC_REG;
RC_REG = .(RDRX + supval + 0) <0, sbpval, 0>;
:&aREG

<P, S, E>;

COMMAND QUALIFIERS

BLISS/PDP11 ZRQAFO.REQ/LIST=ZRQAFO.LIS/LIBRARY=ZRQAFO.L16/SOURCE=PAGE:53

Run Time:

Elapsed Time:
Lines/CPU Min:

00:06.5
00:25.9
6670

Lexemes/CPU-Min: 35411

Memory Used:

76

Library Precompilat i:on Complete




SEQ 0018
ZRQAM1 27-Dec-1984 12:55:26 VAX-11 Bliss-16 v4,0-579 ‘ Page 1
27-Dec-1984 09:53:18 DISKSUSERZ : [POWERS JZRQAFO.BL1;61 (1)
: 0001 O module ZRQAM] (
: 0002 O
: 0003 O stitle 'RD/RX EXERCISER'
: 0004 O ident = 'V02.1',
: 0005 O address ing_mode (absolute),
; 0006 O environment (noeis)
: 0007 O ) =
; 0008 O
: 0009 1 begin
: 0010 1
: 0011 1
; C 0012 1 .(
;: C0013 1 IDENTIFICATION
; C0014 1 e
; C 0015 1
: C 001(; 1 PRODUCT COODE : AC-T398F -MC
; C 001 1
: E gglg 1 PRODUCT NAME : CZRQAFO RQDX1/RUXSO EXERCISER
3 1 1
: C 0020 1 PRODUCT DATE: 27-DEC-84
;: C 0021 1
: E 8822§ i MAINTAINER: DIAGNOSTIC ENGINEERING
;: C 0024 1 AUTHOR : RAVINDER K. KARWAN
; C 0025 1 B0B POMWERS
: C 0026 1
: C 0027 1
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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 CONiROLLER CHARACTERISTICS;
ADDED APT BREAKS IN UNIT_INIT ROUTINE; CORRECTED SOFT SEEX ERROR
TOTALS; PROTECT MEDIA ON DEFAWLT.

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.
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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.
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GENERAL INFORMATION

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

This program will functionally verify eand exercise RADX1
or RUXSO Controller/Disk Drive subsystems. It is designed
to verify that the subsystem is functioning correctly and
operating within design specifications.

SYSTEM REQUIREMENTS

LSI - 11/23 processor with 28K or more of memory, console

device (eg. VT100) enc¢ RADX1 or RUXSO controller board and

:'t.t.:nd(nc)l 51 or RDS2 WINCHESTER drive(s) and RX-S50 FLOPPY
ivels

This diagnostic is designed to run with the Diegnostic
Supervisor as described in paregraph 2.0.

RELATED DOCUMENTS AND STANDARDS

XXDP+ SUPERVISOR/USERS MANUAL  CHQUS
UQSSP UNIBUS/Q-BUS STORAGE SYSTEMS PORT
MSCP MASS STORAGE SYSTEM PROTOCOL

DIAGNOSTIC HIERARCHY PREREQUISITES

The hardware, other than the subsystem being tested, is
assumed to work properly. False errors may be reported i f
the processor, memory, etc., do not function properly.
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1.6 MEMORY MAP

- e - .- -

D T .
. L]
' XXDP+ MONITOR !
' ]
R T +

R R N S . '
! '
' ]
; DRS ;
: ;
! ]
Bl R e '
5 EXERCISER :
ol ettt s :
; STACKS -
'

TN S :
; VECTOR AREA ;
) '

In a machine with more memory, free space will occur

between the exerciser and the DRS.

121000

2000

400

0
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2.0 OPERATING INSTRUCTIONS
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This is @ Rev C Supervisor Diagnostic: for operating
instructions, pleese see chapter S of XXDP+ operator's
manual. They sre no longer included in the diasgnostic
because it is desired that a change in those instruc-
tionsenot require a re-assembly of all Supervisor Diag-
nostics.

2.1 HARDWARE QUESTIONS

- - - - -

The following series of questions collect the para-
meters necessary to identify each disk subsystem,

Hardware Configuration Questions

The progrem will ask the following questions in
response to a START command (non-script).

1. CHANGE WM (L) Y ?

Answer NO to use the pre-built answers for all hardware
questions. This program will be relessed pre-built to
test three units with defeult answers eshown below. The
pre-built enswers meay be changed at -nl time with the
setup utility. Answer YES if you want all the hardware
questions to be esked.

2. NUMBER OF UNITS (D) ?

No default. Answer with the number of disk drive units
to be exercised or tested. This eanswer will determine
how meny times the following questions -~= asked. A
r of 1 to 4 units may be specified. " unit number
will be sssigned sequentially from O by the Disgnostic
supervisor for each unit.

3. IP ADDRESS (0) 172150 ?

Enter the address of the IP register of one RADX1 or RUXS0
as addressed by the processor w:th memory menagement turned
off. The em expects an even 16-bit address in the

range of 1 to 177774, 172150 is the default.
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: C 0251 1 4., VECTOR ADDRESS (0) 154 ?

: C 0252 1

: C 0253 1 Answer with the interrupt vector ofthe same RQDX1 or RUXS0

;: C 0254 1 controller described in the above question. A vector address
: C 0255 1 in the renge of 4 to 774 may be specified. 154 is the default.
;: C 0256 1

: C 0257 1 S. BR LEVEL [USUALLY 4-RQDX1 S-RUXS0) (D) 4 ?

; C 0258 1

: C 0259 1 Answer with the bus request interrupt level used by the

; C 0260 1 sbove controller. Levels 4 through 7 are acceptasble. 4 is the
; C 0261 1 default.

: C 0262 1

; C 0263 1

; C 0264 1 6. DRIVE NUMBER (D) 0 ?

; C 0265 1

; C 0266 1 Enter the logical unit number for one drive associated

; C 0267 1 with the IP sddress asbove. Drive numbers are in the

; C 0268 1 range of O th 1S. The number entered here must

: C 0269 1 match the unit plug on the front penel of the drive, and

;: C 0270 1 must be within the renge implied by the j r (LUNO-7)

; C0271 1 on the RADX1 or RUXS0O controller board. is the default

s C o272 1 answer .

; C 0273 1

; C 0274 1

3 E g;z i 7. ALSO RUN DUP EXERCISER (L) N ?

; C 0277 1 ANSWER Y TO MAVE TESTS PERFORMED SPECIFICALLY WITH THE

; C 0278 1 DIAGNOSTIC BLOCKS. SUCH DUP TESTING, IF SELECTED, IS

; C 0279 1 INTERLEAVED WITH NORMAL EXERCISER TESTING.

; C 0280 1

; Co281 1

; C o282 1

: (c: 8333’ 1 8. WRITE ON DIAGNOSTIC AREA (L) N ?

; 1

; C 0285 1 IF THE DUP EXERCISER IS CHOSEN TO BE RUN, ANSWERING Y

; C0286 1 TO THIS QUESTION ADDS WRITE TESTING IN THE DIAGNOSTIC

; C 0287 1 BLOCK AREA. THIS CAN BE USED TO DETERMINE WHETHER A

; E g:g { UNIT IS WRITING PROPERLY, WITHOUT USING THE CUSTOMER AREA,

; C029 1

: C0291 1

: ‘C: gg i 9. TEST ENTIRE CUSTOMER DATA AREA OF THIS DISK (L) Y?

; C 0294 1 This question is asked to give the opportunitz.of limiting the
: C 0295 1 addressing renge over which the testing will performed.

: C029% 1 An affirmative answer will couse no limits to be imposed for
; C 0297 1 the unit in guestion. A negative enswer will couse limits

3 E 0298 i to be imposed, es defined by the following four questions.

; C 0300 1

3 E gggé 1 10. ! OWER OCTAL WORD OF BEGINNING LBN ADDRESS (0) 07

; 1

; C 0303 1 Enter in octal the less significant 16-bit word of the lowest

SEQ 0024
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LBN address in the test renge. The value may be from 000000
to 177777,

HIGHMER OCTAL WORD OF BEGINNING LBN ADDRESS (0) 0?

Enter in octal the more significent 16-bit word of the
lowest LBN sddress in the test range.

LOWER OCTAL WORD OF ENDING LBN ADDRESS (0) 1504777

Enter in octal the less significant 16-bit word of the
highest LBN address in the test renge. 150477 is the
highest LBN address for an RDS2.

HIGHER OCTAL WORD OF ENDING LBN ADDRESS (0) 0?

Enter in octal the more significant 16-bit word of the
highest LBN address in the test range.

Note:
The four previous questions are usually software
Parameter questions, but since three diifferent disk
drives exist on the subsystem, this becomes a8 unit
by unit gquestion. It is possible to specify an LBN
which is too lerge since we are dealing with different
drives. The progrem will check for block number bounds,
and, if they are exceeded, will assign the maximum
bounds for that drive.

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

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

s+ WARNING - CUSTOMER DATA AREA WILL BE OVERWRITTEN! ...
CONFIRM (L) ?

This guestion will default to NO if the operator has de-
cided to bypess the hardware guestions. Otherwise,
there is no default.

SEQ 0025
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SOF TWARE QUESTIONS

Software Parameter Questions

The program will ask the following questions in response
to thcogTART. RESTART, and CONTINUE commends.

CHANGE SW (L) Y ?

Answer N0 to bypass the following questions in this sec-
tion. This question should normally be enswered NO when
the Exerciser is first run. A NC enswer will cause the
Exerciser to select the default parameters shown with
each question below. Then, depending on the errors de-
‘acted, it may be desirable to ch this answer to YES
to .itor the test parameters and further isolate the
problem.

ENTER TIME AS WHMM (EXAMPLE: 1305) (D) 0 ?

Enter the time of day (in 24 hour format). DRS does not
ALLOW leading zeros ENTERED FOR numeric values.

For example, for 14 minutes past midnight, ou would
enter 14, and for 30 minutes past 3 in the afternocon,
enter 1530.

HARD ERROR LIMIT (D) 32 ?

Enter the number of hard errors allowed before a unit is
dropped from testing. A number in the renge of 1 to
65535 will be accepted.

TRANSFER LIMIT IN MEGABYTES (0 FOR QUICK PASS) (D) 0 ?

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

The only other way the Exerciser will declare end-of-
pass is if all units are dropped because the error limit
on each is exceeded. However, the operator can always
abort the program at any time by typing CONTROL-C.

VAX-11 Bliss-16 V4.0-579
DISK$USERZ : [POWERS JZRQAFO.BL1:61
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S. PERCENTAGE OF 'FIXED DISK' OPERATIONS OUT OF TOTAL OPERATIONS (D) 99 ?

In order to meintain typicel usege for the devices of
this exercise, o certain percentage of operetions must
be directed to the RDS1/5S2e (the rest go to the RXS50s).
It turns out that this percentege is very hi (e indi-
cated the 99% figure given ae the default). It mey be
desirgble in some coses to dJdirect more ectivity to the
RXS0s. This is essily done by directi e smaller per-
centege of the operstions to the RDS1/52s. The numbers
sssociated with usege are adjusted internally by the
progrem according to drive type and percentage.

6. CLEAR STATISTICAL TABLES AFTER PRINTING (L) N ?

Answering YES ceuses the statisticel fields to be cleer-
ed to zero after the report is printed (either at end of
pess, or at operstor request). Otherwise, cumuletive
totals ere meinteined.

7. REWRITE BLOCXS WMEN “FORCED ERROR" DETECTED ON READS (L) Y ?

On encountering & bed block on the RDS1 or RDS2 disk
(during either 8 read or & write operastion), the RADX1
or aﬂo controller will revector the logical block to
snother physical locetion on the disk. This operation ie
transperent to the user. Mowesver, if the revectoring weas
done wbeeguent to o write operation (i.e the write
operation detected the bed block), the dete is flaggeo
with @ “Forced Error” code, signifyi thet the dete at
the revectored location is suspect. controller re-
turns en error code whengver the block is re-resd. An-
swer 'Yes' to the question to force e WRITE operation on
the same block whenever @ "Forced Error” fleg is detect-
ed on o resd. This is to avoid the same error code (the
"forced Error”) being reported for the same block
repestedly. The re-write will, however, tske plece only
if writes ere enabled for the perticuler disk unit,

8. HALT ON BAD-BLOCK HARD ERRORS (#s 35, 38) (L) v ?

When the Exerciser ie run with the DRS "Malt on Error”
switch eset (eg. START/FLAGS:HOE), the Exerciser halts on
on encountering ANY error. If it is desired that the
testing continue on @ bad-block error, even with the HOE
mitch set, answer No to the question.

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

This qguestion is similer to guestion 8, but refers to
non-bad block type of Herd Errors.

it
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MALT ON SOFT ERRORS (@ 50-54) (L) N ?

This question is similer to question 8, but refers to
Soft Errors.

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

On encountering any error on o read/write, the control-
ler retries the cperstion o number of times. If the
operation is eventually successful, this is reported es
e Soft Error. The error log pecket conteins the nusber
of retries performed before the operetion wes success-
ful. Normally, the whole sequence of retries is cleesei-
fied %8 one Soft Error. Answer Yes to the guestion if it
is desired to count esch internal retry sttempt es o
seperate Soft Error.

RANDOM SEEX MODE (L) ¢ ?

Answer YES to ceuse block numbers to be chosen rendomly.
lnuort_ v ND to cause block numbers to be selected sequen-
'. v.

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

This question is optionally esked if the answer to the
previous question ie N(o). The eelection of units for
sequential operstions is effected by the answer to this
question. If the defeult enewer is chosen (N(o])), then
units shall be selected in 8 predeterained manner in
sccordence with the typicel eeek time -.r’in. for each
drive. If the ol enswer is chosen (Y(es)), then
the units will be chosen et rendom in sccordence with
the percentages specified in Softwere question 4.

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

Answering YES ceuses all read commaends to include the
“compere” wmodifier. This eessentially forces the con-
troller to perfora two read ocperations on the same disk
sddress, and to compare the results.

The following will sppesr after the operator has
snswered this question:

RUNNING UNDER THE A.P. T, MONITOR (L) N ?

THIS QUESTION SHOULD BE ANSWERED N (DEFAULT) IN THE FIELD.

IT ENABLES THE PROGRAM TO KNOW THAT IT IS RUNNING UNDER A
SPECIAL (AUTOMATED PRODUCT TEST) MONITOR,
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THE REMAINING QUESTIONS ONLY APPLY TO UNPROTECTED DISK UNITS.

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

Answering YES ceuses ell write I/0 requests to be
chmrd to write-compere. After each write, the con-
troller will read the detea end compare it to date
re-cbteained from the host.

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

This question will only be asked if the previous ques-
tion wes answered NO. Answering YES couses all writes
to be checked by the host by reading the dete immediate-
ly eofter the write operstion. This option consumes
extre CPU time, and doubles the amount of storege re-
quired for writes. Therefore, it is only recommended
when drive write-compere operations are suspect.

USER-DEFINED DATA PATTERN (L) N ?

An answer of YES allows the operator to define his/her
own date pattern toc be used in all write operations. A
NO enswer will ellow the operstor to select o
pre-defined dets pettern in the next guestion,.

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

There eore 21 pre-defined dete petterns aveilable.
selected e 1 to 21 (see section 4.9), A zero enswer
will couse patterns 1 to 21 to be sequentially selected
for esch write. (Note that pettern 1 consists entirely
of random numbers).

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

PATTERN VALUES (0) ?

These questions will only be asked if the operstor has
decided to define his/her own detes pattern. The actual
bit petterns will be entered os octel (POP-11).

SEQ 0029

Page
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ERROR TYPES

This progrem has four types of error classifications;
system fatal, drive fatal, hard end soft.

SYSTEM FATAL ERRORS

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

The content of each error is such that it should be
self explanatory. However, the utilize some
terms that ere specific to the disk subsystem, and may
require some getting use to.

ORIVE FATAL ERRORS

Drive fatal errors are a result of:

an error that is considered fatel to the drive, but
testing will continue.

Hard errors ere 8 result of:

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

¢ Note: Retries are executed in the controller

-

Soft errors ere medias releted errors. All soft errors

will be retried by the controller.

Note: Soft errors esre retrieved from the controller via

the error log cepabilities of MSCP.
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<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>